[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
EMO: byrakosa Oxcara CredaHoBHay [ypncTepeTB) 06pasosanus u Hayku Pecy6muku Caxa (SIkyrus)
OIKHOCTb: IMPEKTOP
C CTBEHHOE 010J[KETHOE MPodeCcCHOHATBFHOE 00pa30BaTEIIHbHOE eXXaeH1E
[lata nognucaxus: 12.035&4}%' :45 1 P (b P YApEHI

ViuKanbHbll NPOMaMMHbIA KNIOH: eciryosnku Caxa (Skyrtust) «JIeHCKHUI TEXHOTOTHYECKHI TEXHUKYM»
92ebe478f3654efe030354ec9¢160360cb17a169

METOAUYECKHUE PEKOMEHJIALIUU 11O BBIIIOJTHEHHUIO
MPAKTUYECKUX 3AHATHI
Jucnumimna: OI1.03 Oxpana Tpyaa ¥ TeXHUKa 0e30I1aCHOCTH
IIpogeccus: 18.01.29 Macrtep no 00c/1y:KMBaHHI0O MATHCTPAJIBLHBIX TPYOONIPOBOI0B

Jlenck, 2023



Meronndyeckue peKOMEHALMU 10 BBIIOJHEHUIO MPAKTUUYECKUX 3aHSATUH COCTAaBJIEHBI Ha
ocHOBe TpeOoBaHuii @DenepaibHOTO TOCYIapCTBEHHOrO0 00pa30BaTEIbHOrO CTaHAApTa IO
npodeccun cpeanero mpodeccuonanpHoro odpazosanus 18.01.29 Mactep mo 006CJIy:KUBAHHUIO
MATHCTPAJIbHBIX TPYOONPOBOAOB K COJIEPKAHUIO W YPOBHIO TMOATOTOBKH BBITYCKHUKA B
COOTBETCTBHH y4eOHBIM IJIaHOM U paboueit mporpammoii nuctuminael OI1.03 «Oxpana Tpyna u
TexHuKa 0e3omacHocTy, yrBepxkaeHHbIX [ BITIOY PC () «JleHckuit TEXHOTOTHYECKUNA TEXHUKYM.

PEKOMEH/J0OBAHO
YueOHO-METOIMUCCKHM COBETOM
I'BIOY PC () «Jlenckuii TexHonornueckuii TeXHUKYM»

PACCMOTPEHO H OJOBPEHO
Ha 3aceanun [TLK
«O6menpodeccHOHATBHBIX JHCIM LI
[porokon Ne 77

o1 "A9" peopel 2023 ¢

L LA 7
[peacesarens IMHK: Q/( 7- Mapuytuna U.J1/

Astop: Jlyuuna I'.A., npenonaBarens, Mactep /o I'BIIOY PC(S) «JleHckuil T€XHOIOTHYECKUI
TEXHUKYM).



OraBienune
231101 (532 0% (T 4

ITpakTHUECKOE 3AHATUE NI ... 6

[Toaremal.l: M3yuenue (pakTopoB, BIAMSIONIMX HA HCXOJ MOPAKEHUS YEJIOBEKa 3JIEKTPUUECKUM

TTpakTHUECKOE 3AHATHE NC 2 ...ttt 17
TTPaKTHUECKOE BAHATHE NO 3 .. iiiiiiiiiiiiie ittt e et e e sab e e nnb e e e nnbeeans 27
[Toarema 3.1: [IpuMmeHeHne CpeiCTB UHAUBUIYAIBHOM 3aIIUTHI HA IPOU3ZBOACTBE ....vvvveennvries. 27
[Togrema3.2: CpenctBa MHAMBUAYAIBHOU U KOJUIEKTUBHOM 3AIHTBL ... vvvesveiesireeesireessineessineeans 38
TTpakTHUECKOE 3AHATHE NC 4 ..ot 43
[Tonrema 4.1: IIpaBuina noab30BaHUS CPEACTBAMU MOKAPOTYILICHHUS ...cvvverveernreereennreesneesneenenes 43
[Tonrema4.2 M3ydeHne NepBUYHBIX CPEACTB TYIICHUS TIOMKAPOB ...veerverrnreereessreesseesnneessnesreessnns 51
TTPAKTHUECKOE BAHATHE NOS L.ii.iiiiiiiiii ittt ettt e st e e b e e e nnb e e e nnbeeans 55



BBenenne

MeTonudyeckue PEeKOMEHIAIMU IO BBIMOIHEHUIO mpaktudeckux pador mo OI1.030xpana
Tpylau TEXHUKAa OE30MacHOCTH COCTaBJIEHBI i cTyaeHToB mpodeccuu 18.01.29 Mactep mo
OOCITY’)KUBAaHHIO MAarucTPaIbHBIX TPYOONPOBOJOBB COOTBETCTBHHM C IPOrpaMMON  y4eOHOH
muctumiuael OI1.030xpana Tyaa u TexHuka 6e3omacHocTH. B 0cCHOBY MeToanueckoil pa3paboTku
TUISL IPOBEICHUS MPAKTHYECKUX PA0OT MOI0KEH MPUHIUI Pa3BUBAIOIIET0 O0YUCHHUSI.

BrimonHenne npaktuyeckux paboT MO3BOJIAET CTYJACHTaM 3aKPENUTh 3HAHUS, MOJTYyYCHHbIS
Ha 3aHATHAX, IOJYYUTh HABBIKM M yMEHHs pPabOThl C CIPABOYHBIM MaTepHajoM. A Takxke
MPUOOPECTU OMBIT MPAKTUYECKOM NEeATEIBHOCTH, OMBIT MO3HAHUS U CAaMOIIO3HAHHUSA B Ipoliecce
U3Y4YEHHUS TUCLUILINHBI.

[TpakTueckue pabOTBHl peanu3ylTCs C YYETOM BO3MOXKHOCTEH 00pa3oBaTEIbHOTO
YUpEXKIECHUS.

Pe3synbraroM mpoBepKH YpOBHS YCBOEHHS yd4eOHOro MmaTepuaina siBiseTcss orMmerka. llpu
OLICHKE 3HaHMW CTYJEHTOB IIpernojaBaTesib oOpallaeT BHUMAHUE Ha IPaBUIbHOCTb, OCO3HAHHOCTb,
JIOTUYHOCTh U JIOKA3aTeIbHOCTh B M3JIOKEHHUU MaTepualia, caMOCTOSATEIbHOCTh oTBeTa. OleHka
3HAHUH TpeanojaraeT y4éT WHANBHIYaTbHBIX OCOOCHHOCTEH CTYAEHTOB, Au(QepeHINPOBAHHBIN
MOJIXOJT K OpraHu3aIiy paboThI B TPyIIIE.

MeTtonuyeckue yka3aHus K BBIIIOJIHEHUIO TPAKTUYECKON pabOThI 1JIsl CTYAEHTOB

K BBINOTHEHUIO MPAKTHYECKOH pabOThl HEOOXOIMMO MPUTOTOBUTHCS 10 Hayalla 3aHATHUSA,
HCIOJIb3YSl PEKOMEH/IOBAaHHYIO JIMTEPATYPy U KOHCIIEKTHI JIEKIHUI.

CryneHtsl 00si3aHBI UMETh Npu ceOe JHUHEWKY, KapaHjall, UUPKyldb, TETpaab JUIs
MIPaKTUYECKUX PadoT.

OTueTsl MO NPAaKTUYECKUM paboTaM JOJKHBI BKIIOYATh B Ce0s CIEAYIOIINE TYHKTHI:

Ha3BaHME MTPAKTUUECKON pabOThI U €€ 1IElIb;

KpaTKHii MOPSAA0K BBIOJHEHUS paOoOThI;

Janee mumercs «Xoa paboThl» U BBIMOIHSAIOTCS 3Tallbl MPAKTUYECKOW pabOThI, COTJIAaCHO
yKa3aHHOMY B pa0boTe MOPSIKY.

[Tpu mOAroTOBKE K C1aye MpakTHUeCKON paboThl, HEOOXOIUMO OTBETUTH Ha MPEJI0KEHHbBIE
KOHTPOJIbHBIE BOIIPOCHI.

Ecin otuer mo paGoTe He caaH BOBpeMs (/10 BBIOJIHEHHUS cienyromeid paboTsl) 1O
HEYBaXXUTEJIbHOM NPUUMHE, OLIEHKA 332 pa0OTy CHHKACTCH.

Cucrema OlleHMBaHUs MPAKTUUECKUX PadboT

Otmerka "5" IlpakThueckoe 3aHATHE BBIIIOJHEHA B IOJHOM 00BeMe ¢ COONIOIEHUEM
HEOOXO0aUMOM  mocienoBareabHOCTH. CTyaeHThl  paboTadu  TMOJHOCTBIO  CaMOCTOSITENHHO:
no100pany HeoOXOAUMBIE JUIsl BHITIOJIHEHUS MpeJularaeéMblXx paboT UCTOYHUKU 3HAHUH, MOKa3aIH
HEeOoOXOUMBIE JJIsi TPOBEACHUS MPAKTHUECKUX paboOT TeopeTHdecKHe 3HaHUS, MPAKTUYECKUe
yMeHHus U HaBbIKU. PaboTa odopmieHa akkypaTHO, B ONTUMAIBHOW sl (PUKCALMU pe3yabTaToB
dbopwme.

Otmerka "4" IlpakTHueckoe 3aHSATHE BBIOJHEHAa CTYACHTAMH B IOJIHOM O0beMe H
caMoCTOSITeNbHO. JlomyckaeTcs OTKJIOHEHHE OT HEeOOXOAMMOM IMOCIIeJOBAaTEIbHOCTH BBIIIOJIHEHUS,
HE BIUAIOLIEE Ha TPAaBUIBHOCTh KOHEYHOrO pe3ysbrara. VCrosib30BaHbl  yKa3aHHBIE
mpenojaBaTesieM HCTOYHUKM 3HAHUM, BKJIIOYAs CTPaHMIIBI arjiaca, TaOJNMIbI U3 MPUIIOKEHHUS K
y4eOHUKY, CTpaHUIBl M3 CTAaTUCTUYECKHX COOpHHKOB. PaboTa mokazasa 3HaHHE OCHOBHOTO
TEOPETUYECKOr0 MaTepuaja U OBJIAJEHUE YMEHHUSMHU, HEOOXOAMMBIMHU JUJISI CAMOCTOSITEbHOTO
BBIMOJIHEHUST paboThl. JlomyckaroTcs HETOYHOCTH M HEOPEXHOCTh B O(OPMIIEHHH pE3yIbTaTOB
paboTHI.

Otmetka "3" [IpakTHueckoe 3aHATHE BBINOJHEHA U OQOpPMIICHA CTYJCHTaMHU C ITOMOIIBIO
MpenoaBaTesisi WM XOpPOIIO TMOJATOTOBJIEHHBIX M YK€ BBINOJHUBIIMX Ha "OTIWYHO" HAHHYIO
paboty crynentamu. Ha BbImomHeHHe pabOThI 3aTpay€HO MHOTO BpeMeHHM (MOXHO JaTh
BO3MOXXHOCTh JlofieaTh paboty noma). CTyIeHTHl MOKa3aJd 3HAHUS TEOPETUUYECKOro MaTepuana,
HO WCHBITBIBAIM 3aTPYAHEHUS IIPH CAMOCTOATENIBHOM padoTe.

Ormerka '"2'" BeicTaBisiercs B TOM cllyyae, KOrja CTYAEHThl OKa3aJuChb HE
MOJITOTOBJICHHBIMH K BBIIOJIHEHHUIO 3TON paboThL. IlodydeHHbIe pe3yabTaThl HEe O3BOJISIOT ClIENIATh




MPAaBUJIIBHBIX BBIBOJOB U TOJHOCTHIO PACXOMATCS C MOCTaBJICHHOW wLenbio. OOHApYXKEHO IJI0X0e
3HaHUE TEOPETHYECKOT0 MaTepHajla U OTCYTCTBHE HEOOXOIUMBIX YMEHHA. PyKOBOJICTBO M IOMOIIH
CO CTOPOHBI IIPETIOIABATEINISI M XOPOIIO MMOATOTOBICHHBIX CTYIEHTOB HE3()(DEKTUBHBI U3-3a TIIOXOU
MOJITOTOBKH CTYICHTOB.

B npouecce npoBeaeHus] NPAKTHYECKUX PadOT peajn3yIOTCsl JOCTHKCHUE CTYIACHTAMHU
CIICAYIONINX Pe3yJIbTATOB:

yMEeHHus:

- OIICHUBATh COCTOSTHIE TEXHUKU 0€30IIaCHOCTH Ha MIPOU3BOJICTBEHHOM O0OBEKTE;

- IOJIb30BaThCS CPEACTBAMU MHIUBUAYATbHON U TPYIIIOBOM 3aIUTHI,

-  TOpuUMEHATh Oe3omacHble MPUEMBI  TpyAa HA  TEPPUTOPUM  OpraHHW3alMUd |
BIIPOM3BO/ICTBEHHBIX TOMEIICHUSX;

- UCTIOJIH30BATh 3KOOMO3AIIUTHYIO U TIPOTUBOTIOKAPHYIO TEXHUKY;

- OmpeieNsiTh W TPOBOJUTH aHAIMW3 TPAaBMOOIMACHBIX W BpemHBIX B  cdepe
poeCCHOHATIBHBIX JESATEIBHOCTH,

- coOmomarh mpaBwia O€30MAaCHOCTH TpyJda, IPOU3BOJACTBEHHOW CaHUTAPUH |
MOYKapHO0E301MacHOCTH;

B pe3ynbrare ocBoeHUs yIeOHON NUCIUTUIMHBI 00yYaIONIHICS TOJDKEH 3HATH !

- BUJIbI ¥ TIPaBHJIA IPOBEJICHUS HHCTPYKTAXKEH 110 OXPaHE TPY/a;

- BO3MOJKHBIC OMIACHBIE U BpEAHBIE (DAaKTOPBI U CPEICTBA 3AIIUTHI;

- ICMCTBUE TOKCUYHBIX BEIIECCTB HA OPTaHU3M YEJI0BEKa;

- 3aKOHOJIATEIILCTBO B 00JIACTH OXPAHbI TPYAA;

- MEpBI MPEIYNPEKICHUS TTOKAPOB U B3PHIBOB;

-HOpPMAaTHBHBIE JIOKYMEHTHl TI0 OXpaHE Tpyda H 3I0pPOBbsS, OCHOBBI MPOQTHUTHEHEI,

npodcaHuTapUU U TIOKAPOOE30MACHOCTH;

-001mue TpedoBaHMs 0€30MacHOCTH HAa TEPPUTOPUH OpPraHU3alliid U B IPOU3BOJICTBEHHBIX
MIOMEIICHUSX;

- OCHOBHBIE HCTOYHHUKH BO3JICHCTBUS HA OKPY)KAIOIIYI0  CPEIy;

- OCHOBHBIE MPUYHHBI BOSHUKHOBEHUS TM0OXKAPOB U B3PHIBOB;

- 0c0OOEHHOCTU OOecTieueHHs 0€30MacHBIX YCIOBUN TPpy/a Ha IPOU3BOICTBE;

- IPaBOBBIE M OPTraHU3AIMOHHBIE OCHOBBI OXpaHbl TPyJa Ha MPENNPHUSITHH, CUCTEMY MEPIIO
0e30macHOi  OSKCIUTyaTalldd  OMACHBIX  INPOW3BOJICTBEHHBIX  OOBEKTOB W CHH)KCHUIO
BPEIHOTOBO3/ICHCTBUSL HA OKPY)KAIOLIYI0 Cpely, NPOPHIAKTUYECKHE MEpPONPHUSATHS MO TEXHUKE
0€30MaCHOCTH U TMPOU3BOCTBEHHOW CaHUTAPHU;

- IpaBa 1 00s13aHHOCTH PAOOTHUKOB B 00JIACTH OXPaHbI TPY/Ia;

- IpaBuJIa Oe30MacHON IKCIUTyaTalluy YCTAaHOBOK M almapaToB;

- TMpaBWIa Y HOPMBI OXpaHbl Tpyda, TEXHUKH OE30MacCHOCTH, JUYHOH U

MIPOM3BOJICTBEHHOI CAHUTAPHH U TIPOTUBOTIOKAPHOH 3aIUTHI;

- npeaensHo nonyctuMble koHneHTpanuu (I[1/1K) m mHAMBHIyalbHBIE CPEACTBA 3aIIUTHI;

- TPUHIOUIB TPOTHO3UPOBAHHS PA3BUTHS COOBITMH W OLEHKH TOCIENCTBHHA IpH
TEXHOTCHHBIX YPE3BBIYAIHBIX CUTYAIUSIX U CTUXUIHBIX SIBICHUSX;

- Cpe/ICTBa W METOJIbI TIOBHIMICHHS 0€30MAaCHOCTH TEXHHUYECKHX CPEICTB UTEXHOJIOTHICCKUX
MIPOIIECCOB.



IIpakTnyeckoe 3ansaTue Nel

Moaremal.l: U3yuyenue ¢pakTopoB, BIAUSIIOIIMX HA HCXO0/ MOPAKEHNUS YeJT0BeKa
3JIEKTPUYECKHM TOKOM
Heanb pa0doThI: U3YYUTh BO3JACHCTBUE SJICKTPUUYECKOTO TOKA HA YEJIOBEKAa U HAYUUTHCS
ONPEIEIATh MIEKTPOTPABMBI.
Xox paboTsi:
1.3y4uTh TEOpETUUECKUI MaTepHall.
2.BBINOTHUTE 3a/1aHKe, PEAJIOKEHHOE MPENoaBaTesIeM.
3.Caenatb BBIBOJIBI 11O paboTe.
4.1ToArOTOBHUTHCS K 3AIIUTE MPAKTHYECKONU PAOOTHI.
OcHoOBHBIE CBeIeHU S
DJIeKTPOTPAaBMA - T[OPAKEHUE DIIEKTPUUYECKUM TOKOM. Ero HMCTOYHUKOM  CIIYXKHUT

TEXHUYCCKOC U aTMOC(i)epHOC SJICKTPHUYCCTBO. HOpa)KeHI/Iﬂ TCXHUYCCKHUM DBJICKTPUYCCTBOM MOT'YT
BO3HUKHYTH KaK B ClIydadX HCIIOCPCACTBCHHOI'0O KOHTAKTa C TOKOBCAYIIMMHU YACTAMH PA3JTUUHBIX
OJICKTPOYCTAHOBOK, TaK WU Ha paCCTOAHUN Y€PEC3 BO3AYX U 3CMIIIO IO I[Cf/iCTBPICM TOKOB BBICOKOI'O
HAaIIps>KCHUA.

OcHOBHBIC IPUYHMHBI M YCJIOBHUS MOPAKEHUS IICKTPHIECKHM TOKOM
1.ITpukocHOBEHUE K TOKOBEIYIIIMM YaCTSAM, HAXOASIIUMCS 1101 HANPSHKEHUEM.
2.IlpukocHOBEHHE K HETOKOBEAYIUM, HO TOKONPOBOJSIIUM YacTAM 3JIEKTPOOOOPYAOBaHMUS,
OKa3aBIIHECA IO HAMPSXKCHUEM U3-3a HCUCIIPABHOCTU U30JIALIUHN WJIN 3alIUTHBIX yCTpOﬁCTB.
3.IlonagaHue Noj MaroBoe HANpPsHKEHUE.
4.HapymieHue mnpaBui TEXHUYECKOM OSKCIUIyaTallUM »JJIEKTPOYCTAHOBOK, MOTpeduTeneil u
MpaBWJI TEXHUKH 0€30I1aCHOCTH.

DaKTOpbI, BJMAIOIIHNE HA OPAXKEHHE ITCKTPUYECKUM TOKOM
Ha ncxon nmopakeHus 2IEKTPUUYECKUM TOKOM OKa3bIBAaeT BIHSHHE CIeAYIONINe PaKTOPHI:
1.Pox Toka (OCTOSIHHBIN, TIEPEMEHHBIN ).

2.BenuurHa TOKa.

3.YacToTa nepeMeHHOTo TOKa.

4. .Benu4rHa MpUI0KECHHOTO HAMPSKEHMUSL.

5.I1yTe mpoTekaHus TOKA.

6.J1TMTEeTbHOCTh BO3/ICHCTBUS.

7.0xpyxatoiias cpefa.

8.ConpoTHBIIEHUE TEJIa YETOBEKA.

9.CxeMa BKITIOUEHHS YeIOBeKa B 1IeTb (AByX(a3zHoe, 0MHO(ha3HOe).
10.I1nomane MPUKOCHOBEHHUS TEJA C JIEKTPOIOM.

11.iaauBunyanbHble CBOMCTBA OpraHu3Ma
12.®@akTop BHUMAaHMSA

dakropsl 1-4:

[Ipu He BBICOKMX HANPsLKEHHSX OMACHOCTh MEPEMEHHOTO TOKA B TPU pasa BHIIIE OMACHOCTU
noctosHHoro Toka. IIpu Hanmpsbxkennn 500 B X omacHOCTh CpaBHMBAETCS, a MPHU HANPSHKEHUAX
BhIme 500 B oracHOCTh MOCTOSIHHOTO TOKA CTAHOBUTHCS MPEO0IIaatoIei.

Ilopozosvie moku:

0,6 — 1,5 MA 11 mepeMeHHOT0 TOKa;

5 — 7 MA U1 MOCTOSHHOTO TOKA.

He omnyckarowue moxu:

20 — 25 MA 171 IepeMEHHOTO TOKa;



50 — 80 MA 111 TOCTOSIHHOT'O TOKA.
DubpsIUYUOHHbLE MOKIU.:

80 —100 MA [y1st IEpeMEHHOTO TOKa;
100 — 300 MA I HOCTOSHHOI'O TOKA.

IIpu moke 0,1 A nacmynaem napaiuu ObIxXanus, napaiuy cepoua u cmepma.

Haubonee onacHoil cunraercs yactora nepemeHHoro toka 50 I'n. C yBennueHneM 4acTOThI
0oJiee yKa3aHHOM OIMACHOCTH MopakeHus ymeHblmaercs. [Ipu gacrore 500 I'm m 6onee omacHOCTH
MOPAKEHUS IEPEMEHHBIM TOKOM CPaBHUBAETCSI C OMACHOCTHIO MOPAXKEHUSI TAKOTO K€ MOTEHI[HAIa
MOCTOSIHHOTO TOKA.

OnBITH TIOKA3aJM, YTO OMACHOCTh BO3HUKHOBEHUs (PHOPWILISIIUU Cepiia y KHUBOTHBIX
oompiie npu 50 ['m, a omacHOCTh ocTaHOBKH abixanus — npu 200 ', B yacTtoTHOM amamna3oHe 1o
00e CTOPOHBI OT 3THX 3HAYCHUN OIMTACHOCTh TOKA CHUYKACTCSL.

Hanuume 4YacTOTHBIX COCTaBISIIONIMX B BBIIPSIMICHHOM TOKE YTSKENSIET HCXOA
3JEKTPOTPABMBI.

Bennuuna HanpspKeHUs onacHas Juisl )KU3HU: 42 BOJIbTA U BBIIIE IEpeMEHHOro Toka; 110 u
BBIIIIE TIOCTOSIHHOTO TOKa. Hamnpsbkenue Huke 42 B npunsaTO cunTaTh 6€30MaCHBIM, HO 3TO TOJBKO B
HOPMAJIbHBIX YCIOBHSIX, IPU HAPYIIEHUU KOTOPBIX MOXKET HACTYMUTh CMEPTh MPU HAMPSLKEHUU
Huxe 42 B u naxxe npu Hanpspkenuu 12 B.

CyneOHO-METUIIMHCKON 9KCIEepTU30il 3aperuCTPUPOBAHBI HECKOJIBKO CIIy4aeB TruOenu
moaelt ot Hanpsbkenus 12 B u Huxe.

®akrop 5:

Haubonee onacen myTh MpoTeKaHus TOKA, KOT/Ia Ha €r0 MyTH HaXOATCS )KU3HEHHO BaXKHBIC
opranbl (Mo3r, cepaie). B Toxke BpeMsi HeMaJOBaKHBIM SIBISIETCS TO, KAaKUM YYacTKOM Tela
KacaeTcsl 4eJIOBEK TOKOBENYIIMX 4YacTel, KakoBa IUIOTHOCTh HEPBHBIX OKOHYaHMM Ha HeM (27%
CMEPTHBIX CIIy4aeB — MPU CONPUKOCHOBEHUHU C TOKOBEAYLIMMHU YaCTSAMHU B JIByX MECTax Ha OJHOU
pYyKe UM OJTHOM HOTe).

®dakrop 6:

OaHUM U3 OCHOBHBIX (DAKTOPOB, BIUSIONIMX HA UCXOJ MOPAKEHUS IICKTPUUIECKUM TOKOM,
SIBJISIETCSl JJIUTENIHOCTh €r0 BO3AEUCTBUSA. UeM MeHbIIe NPOAOJIKUTENbHOCTh MPOTEKAHMS TOKa,
TE€M MEHBIIIE ONTACHOCTH MOPAKEHUSI.

[Ipu BO3nEHCTBUM Ha YEJIOBEKAa 3JEKTPUUYECKOTO TOKAa BO3MOKHBI PA3NTUYHBIE MYTH €ro
MPOXOXKICHHS Uyepe3 uenoBeka (cm. puc. 1).

[Ipu nBUKEHMH TOKA yepe3 JKU3HEHHO BAXKHBIE OPraHbl — CEpALE, JErKue, FOJIOBHONH MO3T —
OTMACHOCTh UX TMOpaXEHHUs pe3KOo Bo3pacTtaeT. Ecim ke TOK MPOXOIUT MHBIMH IMYTSMH, TO €ro
BO3JICHCTBUE HA KU3HEHHO Ba)KHBIE OPTaHbl MOXKET OBITh PEPICKTOPHBIM, T.€. Yepe3 IEHTPAIbHYIO
HEPBHYIO CHCTEMY, OJlaroiapsi 4eMy BEpOSITHOCTH TSKEJIOTO MCX0/1a PE3KO YMEHBIITASTCHI.
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Pucynok 1. XapaktepHble yTH TOKa B TeJle YesloBeKa (MeTJIN TOKa):
1 — pyka — pyka; 2 — mpaBasi pyka — HOTH; 3 — JieBasi pyka — HOTH; 4 — mpaBasi pyka —
IpaBas HOra; 5 — mpaBas pyka — JieBas Hora; 6 — jeBas pyKa — JieBas HOra; 7 — JieBas pyka —
npaBas Hora; 8 — 06e pyku — obe Horu; 9 — Hora — Hora; 10 — rosoBa — pyku; 11 — rosoa — Horu;
12 — ronoBa — mpaBas pyka; 13 — ronoBa — neBas pyka; 14— romoBa — nmpaBas Hora; 15 — ronoBa —
JeBast Hora

XapaKTepHLIMI/I, 0OBIYHO BCTpCHAOIMHUMHUCA B MPAKTHKE SBJIAIOTCA HC Oonee 15 NETCIIb,

OIHAKO CaMBbIC PACIIPOCTPAHCHHBIC U3 HUX (6 HCTCJIL) NPpUBCICHLI B Ta6JII/II_IC 1.

TOKa

PyKa

pyKa —

pyKa —

HOTra

Tabmuua 1 — Xapakrepuctuka HanboJsee pacpoCTpaHEHHBIX MMyTel TOKa B Telle YeIoBeKa

YacroTa
BO3HUKHOBECHUS
yTH TOKa, %

Ilytn

Pyka —

IIpaBas
HOTHU

JleBasg
HOT'U

Hora -

I'onoBa —

Hons
CO3HAHHE
BO3JIENICTBHUA TOKOM, %o

TEPSABIINX

BO BpeMA

3HaueHue
MPOXO/ISIIETO
cepana, %

TOKa,
yepe3 o0racThb
oOmiero TOKa,

MpoXoAd1IeTo 4€pe3 TCII0

3,3

6,7

3,7

0,4




HOrH | | |

T'onoBa —

4 7,0
pyku
‘ [Ipoune | ‘ ‘ - |
]— —[
P I/ICYHOK 2 HaI/I6OJ'Iee OITIACHBIC CXCMBbI HpOXO)I(,I[eHI/I}I BHGKTpH‘ICCKOFO TOKaA.
pyKa-pyka, pyKH-HOI'H, IIpaBas pyKa- JIEBas U IIpaBas HOT'a; JIEBas pyKa U JIeBas U IIpaBas
HOT'a

[Ipu paccrnenoBaHWM HECYACTHBIX CIIy4aeB, CBSI3aHHBIX C BO3JICHCTBHEM D3JIEKTPUUECKOTO
TOKa, MPEXJIE BCEro BBISCHIETCSA, MO KAaKOMYy IMYTH MPOTEKal TOK. UeIOBEK MOMKET KOCHYTHCS
TOKOBEIYIINX YacTel (MM METAITMYECKUX HETOKOBEAYIIWX YacTel, KOTOPBIE MOTYT OKa3aThCs
MOJI HANPSKEHHUEM) CaMbIMH Pa3IUYHBIMU dacTsaMu Tena. OTcroia — MHOrooOpasue BO3MOKHBIX
IIyTE€HN TOKA.

Haubonee eeposimuvimu npusnanst cieoyrowue:

*«mpaBast pyka - Horu» (20% ciiydaeB opaxeHus);

*«eBas pyka - Horn» (17%);

*«obe pyku - Hormy (12%);

*«romoBa - Horu» (5%);

*«pyka - pyka» (40%);

*«Hora - Horay (6%).

Bce nernu, kpoMe mnocieqHei, Ha3pIBAIOTCS «OOJBLIINMMY, WIH «IIOJHBIMIY METISIMH, TOK
3axBaThIBaeT 00JacTh ceplla U OHU HauboJiee onacHbl. B aTUX ciyyasx depes cepale npoTekaer 8-
12 TpOLIEHTOB OT TIOJIHOTO 3HaueHWs Toka. [leTns «Hora - HOra» Ha3bIBaCTCS «Majloiy, depes
cepaue nporekaer Bcero 0.4 mporeHTa OT MOJIHOTO TOKa. DTa METs BO3HUKAET, KOTJa YelOBEK
OKa3bIBAeTCs B 30HE pacTEeKaHMsI TOKa, IOMajasi MoJ IaroBOe HaNpsKEHHE.

®akrop 7:

Ha crenenp nmopakxeHus 3JIEKTPOTOKOM OKA3bIBAIOT BIMSIHUE YCIOBUS BHELIHEH Cpebl:

KaTeropusi TMOMENIEHHs] B OTHOUIEHHHM 3JIEKTPOOE30MacHOCTH, YpPOBEHb IIyMa U
OCBEIICHHOCTH, KOHIIGHTPAllMsl BpEIHBIX BEIIECTB B BO3JYyXe, COJEpXKaHHE KHUCIOpoJa U
YTJIEKUCIIOro ra3a, aTMoc(epHOe JIaBlIeHUE.

®daxrop 8:

O compoTHBIIEHHWH Tela YeloBeKa cka3zaHo Beime. Ilpu pacuerax compoTHBIEHHE Telna
yesoBeKa npuHuMaercs pasHbIM 1000 Om.

®akrtop 9:

B 3aBuCHMMOCTH OT CXeMBbI BKIIIOUECHHUS YEIOBEKA B LIEMb, YEPE3 €ro TeJ0 MPOXOAUT (a3zHoe
WM TUHEIHOE HalpsKeHUe

Umm ™ U(ba'x ; Jg



®axkrop 10:

CreneHb MOpPaKEHUs IEKTPOTOKOM HAXOIUTCS B INPSAMONW 3aBUCUMOCTH OT IUIOIIAIM
AJEKTPO/A, KOTOPOTO KacaeTcsl YEJIOBEK U CUJIbI JaBJICHUSI SJIEKTPOA Ha KOXKY.

®axkrop 11:

Ha ncxon mopaxeHus 3IEKTPUYECKHM TOKOM BIIMSIOT TAaK)K€ WMHAWBUIYAJIbHBIE CBOWCTBA
OpraHu3Ma 4yeyloBeKa.

VYCTaHOBJIEHO, YTO BIOJHE 3J0pOBBbIE M (PU3MUECKH KpPENKHE JIIOIU TEepEHOCST
UIEKTPUUYECKUE yJapbl jerde, yeM OosbHble M ciadble. IIOBBIIEHHONH YyBCTBUTENIBHOCTBIO K
AJIEKTPOTOKY O0JIQJAI0T JIIO/IU, CTPAJaroIIne O0JIE3HAMHU KOXKH, CEPJCUYHO — COCYAMCTON CHCTEMBI,
OpPraHOB BHYTPEHHEN CEKpEeLUH, JETKUX, HEPBOB U Jp.

[Toaromy, mnpaBuiaamMM TEXHHUKH O€30MACHOCTH IHPU 3KCIUIyaTallUH 3JIEKTPOYCTAHOBOK
npegycMaTpuBaeTcs OTOOp 1O  COCTOSHHUIO  370POBbS  IEpCcOHana Juid  OOCIy)KHBaHUS
ANEKTPOYCTAHOBOK.

Baxnoe 3HaueHue wumeer U (akrop BHMMaHUSA. CTaTHCTHMKAa OTMEYaeT, 4TO Iepes
00e/IeHHBIM TTEPEPHIBOM U B KOHIIE paboyero JHs, KOT/Ia CHUKAETCSl BHUMAHHE, YBEIIMYUBACTCS HE
TOJIBKO BEPOSATHOCTh IOPAKEHUS 3JIEKTPOTOKOM, HO M MOXXET YCYI'YOUTBCS €ro TSXKECTb.
HanpspbkeHHOe BHUMaHUE, TBEp/ast BOJISL B COCTOSIHUN HE TOJIKO OCIAOWTh JEHCTBUE AIEKTPOTOKA,
HO MHOT/Ia COBEPLICHHO €r0 YHUUYTOXUTb.

IToBo3pacTHOE pacnpesesieHue JIMLl, Ha YCTaHOBKaxX HanpsbkeHueM 65 B u menee:

1o 21 roma-22%,

21 — 30 ner-65,5%

crapure 30 ner-12,5%

®akrop 12:

@®akTop BHHMaHHMS — 0C000€ COCTOSIHME HACTOPOKEHHOCTH Y YEJIOBEKa, CO3HAIOLIETO
OIIACHOCTb BBIMIOJIHAEMOM UM paboThl. BHHMaHue uenoBeka co31aeT 00OPOHUTEIBHYIO PEAKIUIO.

OcHOBHBIC HCTOYHHKH:

I'padpxuna M.B. Oxpana Ttpyna: yaeOHUK IJIsi CTY.yupexaeHuil cpea.npod.odpazoBanus/
M.B. I'padkuna. — M.: M3narenbckuit eHTp «Akanemusi», 2018. — 176 c.

CexupnukoB B.E. Oxpana Tpyna Ha npeInpHsTUSIX aBTOMOOMIBHOIO TPAHCIIOPTA: y4eOHUK
U CTyH.yupexJeHuil cpea.npod.oopazoBanust/B.E. CepkupHukoB. — 2-e usn., crep. - M.:
W3narenbckuii neHTp «Akagemus», 2018. — 192 c.

Kynukos O.H. Oxpana Tpyaa B MeTayuioo0padaTbIBaromieil MpOMBIIUIEHHOCTH: YU€OHUK JUIs
Hau.nmpod. obpazoanus/O.H. Kynmukos, E.W. Ponmun. — 2-¢ m3a.crep. — M.: U3narenbckuii 1ieHTp
«Axagemus», 2015. — 144 c.

JlonoJHUTeIbHbIE HCTOYHHKH:

OnekTpo0e30MacHOCTh  MpH  AKCIUTyaTallud  3JEKTPOYCTAHOBOK  MPOMBIIIJIEHHBIX
peanpusaTHii: yueOH. 115 Had.mpod.obpazoBanus. — M.: UPIIO; IIpopO6pU3nart, 2015.-240 c.

HNuTepHer — pecypesbi:

®denepanbHbIi  EHTp HWHGOPMAIIMOHHO-00pa30BaTEeNbHBIX pecypcoB. Pexum goctyma
http://fcior.edu.ru

OopasoBarenpHbiid moprai: http\\www.edu.sety.ru

KoHnTpoJbHbIE BOPOCHI:

1.Ilepeuncnaure (pakTopbl, ONpPEAENSAIONIME HCXOJA MOPAKEHHUS YENOBEKa AIEKTPHUYECKUM
TOKOM.

2.Ha3oBuTe OCHOBHbIE IPUYUHBI U YCIOBUS OPAKEHUS SJIEKTPUUECKUM TOKOM.

3. IlepeuncnuTte MyTH MPOTEKAHUS TOKA YEPE3 TEJIO YEJIOBEKA M OXAPAKTEPU3YHTE HX IO
CTEIIEHU ONACHOCTH IOPAKEHUS JIEKTPUUECKUM TOKOM.
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IMoarema 1.2: Buawbl 2j1ekTpuyeckux TpaBM. Bo3aeiicTBue 3JIeKTPHUUYECKOr0 TOKA HA
yeJi0BeKa
I{ens paboThI:
- U3yUYUTb BO3/ICHCTBUE AJIEKTPUUECKOr0 TOKA HA YEJIOBEKa!
- HAYYUTHCS OTIPENICTIATh AIEKTPOTPABMBI.
OCHOBHBIE CBEJICHHUS
DJIeKTPOTpaBMa — 3TO KOMIUICKC ITOBPEXIACHUH, BO3HUKAIOIIMX BCJCACTBUE TMOPAKCHUS
TEXHUYECKUM WJTU IPUPOJAHBIM 3JEKTPUUECTBOM (MOJTHUEH).

INorennnaneHyto yrpo3y Ui 4eloBeKa IPEACTaBIAOT cuia Toka Oomnee 0,15 Ammep, a
TaKXe IOCTOSIHHOE M IepeMeHHoe HampsbkeHue Oosee 36 BonbT. IlocnencTBust 3meKTpoTpaBM
MOTYyT MpUHUMAaTh caMble pa3Hble (GOPMbI — OT HE3HAUYUTEIbHBIX O0XKOIOB JO OCTAHOBKHU
KpOBOOODAIIIEHUsI, JbIXaHUsI W TOTEpU CO3HAHMS, YTO, COOTBETCTBEHHO, HEPEIKO CTaHOBHUTCS
MIPUYMHAMU JIeTaIbHOr0 cxoaa. [IpakTudyeck Bo Bcex ciaydasx BO3AE€HCTBUE TOKA OOJIbIIIE HOPMBI
COIIPOBO’KIAETCS TOBPEXKAECHUEM KOXKHOTO IOKPOBA, CIM3HCTBIX O0OJOYEK M KOCTeHl B MecTax
BXOJla U BBIXOJla JJIEKTPUYECKOro paspsiia. Taxke cTpanaroT LEHTpajbHas M nepudepuyeckas
HEPBHBIE CUCTEMBI.

DIEeKTpOTpaBMa COMPOBOXKAAETCS MOSBICHUEM METOK TOKA (JIEKTPOOKOroB). Y HEKOTOPBIX
OONBHBIX  BBIABJIAIOTCA IEPEIOMBbl  BCIEACTBUE PE3KOrO  COKpalleHHs Mblm. Jluarsos
ANEKTPOTPAaBMbl  BBICTABJISIOT HAa OCHOBaHMM aHaMHe3a, KIMHMYecKux mnpusHakoB, KT,
pentrenorpaduu, IKI', 9xo3I" u aApyrux uccieroBaHUM.

ITo xapakTepy nopaxeHus 4eJI0BEKa TOKOM pa3Inyaror:

Mecmuvie snekmpompasmovl — 3M1EKTPOOPTATBMUS, 05KOT, METAJUIM3AIUS KOKHOTO MOKpPOBa
(IpOHUMKHOBEHUE TOJ KOXKY M PACIUIABICHUE MEJIKUX METAJUTMYECKUX YacTHIl MOJ| BO3AECHCTBHEM
AIEKTPUIECKOMN TYTH), MEXaHUYECKUE HAPYIIIEHUS 1IETIOCTHOCTH,

Obwue s1exmpompasmsvl — OPAKEHUE IEKTPUUECKUM TOKOM Pa3HBIX MBIIICYHBIX TPYIIIL,
COMPOBOXKAAEMOE OCTAHOBKOM JIBIXaHUS U CEPALIA, a TAK)KE CYAOPOTaMH.

DJIEKTPOTPaBMbl MECTHOT'O THUIIA MOSIBISIOTCS M3-3a BO3IACHCTBUS KOPOTKOTO 3aMbIKAHUS Ha
ONPEJIETICHHYIO YaCTh TEJA.

OO01mas AIeKTPOTpaBMa — ATO PE3YNIbTAT MPSIMOTO JIEHCTBUS TOKA C TOTO MOMEHTA, KaK OH
MpONIENT Yepe3 BECh OpraHu3M 4yenoBeka. [Ipu mopaxeHun MOJHUEH Hapsay ¢ CUMITOMATHKOM,
MIpHUCYIIEH 001Iel TpaBMe, BOSHUKAET HAPYIIEHUE CIIyXa, PeuH, Ha KOKE MOSBISIOTCS TEMHO-CHHHE
MIATHA.

Mecmmnvie s1ekmpompaémvl — 3TO BBIPAKEHHbBIE TOBPEXKICHUS KOXH, MATKUX TKaHEH,
CBA30K, KOCcTeil. K HUM OTHOCATCSI KOHTAKTHBIE U TYTOBBIE 3JIEKTPUUYECKHE 0°KOTH Pa3HOW CTENEHU
TSAKECTU, PC3KO OUCPUYCHHBIC IIATHA CCPOro HJIn 6JI€,Z[HO-)KGJITOFO OBCTa KOTOPLIC IMOABJIIAKOTCA B
MEeCTaX CONPHUKOCHOBEHHUS C MCTOYHHMKOM TOKa (TaKk Ha3blBaeMble 3JeKTpuueckue 3Haku). K
MCCTHBIM BHJAM DJJICKTPOTPABM TAKIKC OTHOCAT MCTAJINIM3AllUI0 KOXKHU (SIBJIGHI/IC IIpu KOTOPOM B
BEpXHHUE CJIOM KOXM IPOHUKAIOT MENbYANWIINE YacCTULbl METallla, PAa3jJu4YHble MEXaHUYECKHE
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MOBPEXJCHHUS) U 3JIEKTpoOPTaIbMHUIO (BOCHATIEHUE HApYXHBIX O0OJOYEK TIJla3a MoJ JeicTBUEM
MOIIHOTO MOTOKa Y D-1yueit).

Obwue snexkmpompaémvl — 3TO TaK Ha3bIBa€Mble 3JIEKTPUUECKHE YAapbl, KOTOpPbIE
COIPOBOXKAAIOTCS CYJOPOKHBIMH COKpALICHUSIMU MBI, [IpUHATO BBIIEISATH YETHIpE CTENEHU
MIOPaXKECHUS:

O6mmue 31exTpoTpaBmbl | ctenenu. [[is HUX XapakTepHbI MBILIEUYHbIE CYJOpOTU 0€3 MmoTepu
CO3HaHMS;

O6mue snexktpoTtpaBmsl [ crenenn. ConpoBOXKAAIOTCS CYA0POTaMHU U MTOTEPEH COZHAHUS;

O6urme snexkrporpaBmsl 11 crenenu. IloTepst co3Hanus ¢ HapymeHueM (QyHKIUI cepiedHoi
NeSITeIbHOCTH JTNOO JbIXaHUS;

O6mue snekrpoTtpaBmel IV crenenu. Kinnuueckast cMepTsb.

B 3asucumocmuom xapaxmepa 6030eiicmeus SIEKTPUYECKOTO TOKA, CYIIECTBYIOT
CIIELYIOIINE BUBI DIEKTPOTPABM:

Menosennas — TONY4YEHHUE DIIEKTPUYECKOTO Pa3psA]a, KOTOPBIM IMpeBBILIAET AOMYCTUMBbIN
YPOBEHb 3a CUMTAaHHBIE CEKyHIbl. Takas TpaBMa CONPOBOKIACTCS ONACHBIMU Ul 310POBbs U
KU3HU TIOBPEXKJEHUSMHU, IO3TOMY IIOCTPaJaBUIMM HYXJAeTcd B CPOYHOM peaHUMaluuu u
XUPYPrU4€CKON NOMOLIY;

XpoHuueckasi — BO3JAEUCTBUE JJIEKTPUUYECKOIO HANPSIKEHUS Ha 4YEJOBEKa JJIUTENIbHO U
He3aMeTHO. Hampumep, XpOHHYECKUMH 3JIEKTPOTpaBMaMH CTPaJaroT JIOAM, padoTarolue Bo3Jie
IeHEpaTOPOB BBICOKOW MOIIHOCTU. B laHHOM cilydyae mopakXeHHME XapaKTepU3yeTcs HapylleHHEM
CHa W MaMATH, IOBBIIIEHUEM YTOMJISEMOCTH, TPEMOPOM, TOJIOBHBIMH OOJSIMM, pPaCIIMPEHUEM
3pavyKOB U MOBBILLIEHUEM aPTEPUATILHOTO JABICHHUS.

Buabl BO31€CTBUS SJIEKTPUUYECKOTO TOKA

CyuiecTByeT 4eTbIpe BUAa BO3JACHCTBUS TOKA:

- TEPMUYECKHE;

- DJIEKTPOJINTUYECKHUE;

- IMHAMHYECKHE;

- OMOIOTHYECKUE.

Tepmuueckoe 6o30eticmeue - Ha Telle, MOCIE KOHTAKTa C DJIEKTPUUYECTBOM, MOSIBISIOTCS
OKOTU TIpou3BOJBHOU (Qopmbl. [Ipu meperpeBaHuU BPEMEHHO TEPSIOT CBOIO (PYHKIIMOHATBHOCTH
OpraHbl, HaxXOASAIIMECS Ha MYTH JJICKTPOTOKA. B pe3ynbraTe mopakeHUs MOXKET MOCTPajaTh Kak
MO3T, TaK U KPOBEHOCHAsI UJIM HEPBHASL CUCTEMBI, UTO IIPUBOJUT K CEPHE3HBIM PAaCCTPOMCTBAM.

Dnexkmpoaumuyeckoe go3zoeticmaue - TOpaxXeHue KPOBU U JIUM(QBI B OPraHU3Me, YTO BICUET
K UX PacHICTICHUIO U H3MEHEHHIO (PU3NKO-XUMHUYECKOTO COCTaBa.

Jlunamuueckoe, WA KaK €ro eIIe Ha3BIBAIOT MeXaHuyeckoe, 6030elicmeue BBI3BIBACT
MOBPEKICHUE CTPYKTYpPHI TKaHeW opraHu3Ma (B TOM YHWCIIE, MBIIIECYHbIE, TIETOYHbIE TKaHHU, CTEHKU
KPOBEHOCHBIX COCYJIOB) B BHJIE PACCIIOCHHUSI, PBAHBIX PaH, B OTJEIBHBIX CIyYasiX - JaKe Pa3phIBOB.
YBeublo CIOCOOCTBYET MEperpeB KPOBU U TKAHEBOW KHUJIKOCTU C MCHOBEHHBIM BBIJICNIEHUEM Tapa,
MOX0KUM Ha B3pPBbIB.

buonocuueckoe 6030eticmsue opaxaeT MBIIICYHYIO CHCTEMY M JKUBBIE TKaHU, TPUBOJIUT K
e€ BpemeHHOW nuchyHkimu. B pesympraTre, MOTYT BO3HHUKATh HEMPOU3BOJBHBIE CYIOPOKHBIC
MBIIIEYHBIE COKpAIICHHs. JTO NEHCTBUE, a)Ke BPEMEHHOTO XapaKTepa, MOXKET MaryoHO MOBIHUATh
Ha paboTy cep/ia UK AbIXaTeIbHOW CHCTEMBbI, HE MCKJTFOYAETCs JIETATbHBIN UCXO/I.

Bunsl anexrporpasm

PaznunuatoT cienyronye BUIbI JIEKTPOTPABM:

- MECTHOTO XapaKTepa, KOTr/1a HapyIIeHbl OTAEIbHBIC YUaCTKHU Tea,

- o0111ee IOpaKeHHE - HAHECEHbI YBEUbs AIEKTPUUECKUM y1apOM BCEMY OpPraHU3My.

CoOTHOIIEHUS ANIEKTPOTPABM, 10 JAHHBIM CTATHUECKUX MCCIIEIOBAHHM, pacIpeaeIIuCh B
CJIETYIOIIM 00pa3oM:

- 20% - MecTHbIE MTPOSBICHUS;
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- 25% - o0riee mopakeHUe OPraHu3Ma;

- 55% - cMenIaHHbBIC TTOPAKECHHUS.

Yamie Bcero, BO3HUKAIOT HECYACTHBIE CIIy4an ¢ 0O0OMMH BHIaMHU TPaBM, OJTHAKO UX CIEIyeT
paccMaTrpuBaTh, Kak OTAEIbHbBIC, TAK KAK OHU UMEIOT 3HAYUTENIbHbIC Pa3IHIUs.

Onekmpompaemvl  mecmHo20  xapakmepa. lloBpexneHus oOpraHu3Ma CBs3aHbl  C
HapyUICHUSIMH IIEJIOCTHOCTH TKaHeill Tena. Yamie TpaBMHpyeTCs KOKHBIM MOKPOB, HO OBIBAIOT
Cllyyal HaHECEHHUS Bpea CBA3KaM MJIH KOCTSIM.

CrerneHp OMacHOCTH TPaBM 3aBUCUT OT COCTOSIHMSI M MecTa NOBpPEXAEHHON TkaHu. B
OOJIBIIMHCTBE CIIy4aeB OHHM H3JICYMBAIOTCSA C MOJHBIM BOCCTAHOBJICHHEM (DYHKIIMOHAIBHOCTH
opaxx&EHHOU YacTH Tea.

Oxo10 75% HEecyacCTHBIX CIy4aeB OT MOPAKEHUS AIIEKTPOTOKOM UMEIOT 30HY MOBPEXKICHUS
MECTHOTO XapaKTepa M BCTPEUAIOTCS CO CIEAYIOIEH 4acTOTOM:

- 0XKOTH OT 3JIeKTpruyecTBa - ~40%;

- DIIEKTPUYECKHUE 3HAKHU - ~7%);

- METAJUTU3AIHS KOXKHOTO MOKpoBa - ~3%;

- MeXaHuuyeckoe nopaxenue —<0,5%

- CIy4au 3eKTpoodTanbMun - ~1,5%;

- CMEILIaHHbIE TPABMBI - ~23%.

Onexmpuyeckue oogscoeu. 1loBpexneHUs TKaHEH BO3HUKAIOT OT TEPMHUYECKOTO BIIUSHUS
ANEKTPUYECKOTO TOKA, IPOUCXOIAT YaCTO, pa3AeisOTCs Ha:

- TOKOBBIE, JMOO KOHTAKTHBIC, BO3HMKAIOIIME TIPU CONPHKOCHOBEHHWH YENOBEKAa C
TOKOBEAYIINM 000pYyJOBaHHUEM;

- IyroBbl€, 00YCIIOBIIEHHBIE JEHCTBUEM JIEKTPUUECKOM 1yToM.

ToKOBBIE 0KOTH XapaKTEPHBI IS AJIEKTPOYCTPOICTB ¢ HanpsbkeHUueM 10 2 KB.

OnexTpuueckre 00beKThI OOJIBLIET0 HANPSKEHUS 00pa3yIOT JJIEKTPUUECKYIO JIYTY.

CHOXHOCTh OXOTra 3aBUCHT OT MOIIHOCTH TOKa M JJIUTEIBHOCTH €ro IMPOXOXKIECHUS.
Ko>kHBI TOKPOB cropaeT OBICTPO M3-32 OOJBIIEr0 CONPOTHBIICHHS YeM Y BHYTPEHHUX TKaHel. [Tpu

YBCJIMYCHHBIX YaCTOTAX TOKH IIPOHUKAIOT FJ'IY6OKO B OpraHU3M, Mopa>kar0oT BHYTPCHHUC OpraHbl.
[

JlyroBele OOTH MPOUCXOAAT MpU padoTe DY ¢ pa3nuyHbIMM HanpspkeHusMu. [Ipuuém
UCTOYHUKUA 10 6 kB Moryr o0pa3oBarth Ayry npu cilydyalHOM KOPOTKOM 3aMblKkaHMH. boiee
BBICOKHE HANpPsHKEHHs MPOOMBAIOT CONPOTUBICHUE BO3IYLUIHON M30JSIIMU MEXKIY YEJIOBEKOM U
ANEKTPOOOOPYIOBAHUEM MPU COKPALIEHUH 0€30IaCHOT0 MPOMEXKYTKA JJO TOKOBEAYIIUX YacTeH.

Onexmpo3snaxu. ITO HAXOJAIIMECS HA MOBEPXHOCTH Tella MATHA OBaJbHOU (OpMBI OJieTHO-
xéntoro win ceporo mnsera. [lo pazmepy oHu okosio 1-5 mm. Jlerko moamaroTcs JICUEHHIO U HE
MIPUHOCAT YeJIOBEKY OOJIBIIOTo TucKoMpopTa.

Pic. 1.4, THIHUUYHEIE DJeK- Puc. 1.5. DrexTpHuiecKTi suax,
TPHYeCHKIIe 3HAaKEHE HDEHHKHIHI‘:I apH NopAaXxeHIH Ue-
JIOBEKA MOJHHMeH

13



Memannuzayus xoxcu. IlpencraBuser co0oil MOBPEKICHHE KOXHBIX MOKPOBOB MEIKUMU
YacTUYKaMHU PacCIIaBICHHOTO METajula, KOTOpPbIe MPOHHUKAIOT B BEPXHHUE CIOH KOXKHU OT AYTH MpHU
KOPOTKHUX 3aMbIKAHUSIX.

i

)

\N\

K Hnambonee omacHON TpaBMe OTHOCATCS TOBpeXACHHS oOmactu r1a3. o eé
MIPEeIOTBPAIICHUS, TIPU PabOTax, CBA3AHHBIX C pa3pblBaMU IENeil U OTHOBPEMEHHBIM 00pa30BaHUEM
ANEKTPOAYTH, paOOTHUK TOJIKEH MCIOJIb30BaTh CHEIHAIbHBIC 3alIUTHBIC OYKH, a TEJIO MOJHOCTHIO
3aKpbIBATH CIELOAEHKIOM.

Mexanuuecxkue nospescoenus. Hambomee XxapakTepHbl IpH padOTe B AICKTPUUCCKUX
ycranoBkax 70 1000 B nmox muinrenbHbIM BO3JEHCTBHEM 3IEKTPOTOKA.

[IposiBisitOTCS B BHJI€ HEMPOU3BOJIBHBIX MBIIIEYHBIX CYAOPOT, KOTOPhIE MOTYT IPUBECTU K
pa3pbIBYy KOXKHM, HEPBHBIX TKaHEW WJIM KPOBEHOCHBIX COCYIOB. BcTpedaroTcs ciaydaum ¢ BBIBUXOM
CYCTaBOB U MEPETOMOM KOCTEH.

Dnekmpoogmanvmus. TIOBpeKIEHUE TJa3 CBSA3aHO C BOCHAIMTEIBHBIMU IPOIECCAMU
HapyXKHOU 000J0YKH (KOHBIOHKTHBBI U POTOBHIIBI) OT BO3JCHCTBHUS CHUIBHOTO CBETOBOTO MOTOKA
VIBTPaUOIETOBOTO CIIEKTPA IICKTPHUSCKOM IyTH.

Jns 3amuTel TpeOyeTcsl HCIOJIb30BaTh OYKH WM MAcKy C IIBETHBIMU CHEIHATbHBIMU
CTEKJIaMH.

Onexmpuyeckuti yoap. beicTpoe, MpaKTUYEeCKH MTHOBEHHOE OO0pa30BaHME IIEMH TOKa B
OpraHu3Me TOpakaeT >KUBbIE TKaHHW, MPUBOAUT K CyIOpPOraM MBIIII, Hapyliaer paboTy Bcex
OpraHoB, 0COOCHHO HEPBHOM CHCTEMBI, Cep/ilia U JIETKUX.

CmeneHnu snekmpuuecko2o yoapa onpeoesiom namvto SmManamiu.

1.JIerkue cokpamieHus: OTA€IbHBIX MBIIIII;

2.MplmieuHbie CyI0pOTH, CO3/aoNne OOJIEBBIC OIIYIEHHUs, MPU KOTOPHIX MOCTPaIaBIINN
HaXOJUTCS B CO3HAHUU,

3.CyopoXHbIE COKpAIIEHHUS MBIIIII, BEI3BABIINE TTOTEPIO CO3HAHUS, KOTJ]a CEP/ILIE U JIETKHE
MIPOJIOIKAOT (PYHKIIHOHHUPOBATH;

4.TlocTpaaaBiinii TUIIEH CO3HAHUS, HAPYIIIEH pUTM/paboTa cepalla u/uin JbIXaHue.

5.JIeTannbHEBIN UCXO/I.

Qubpunnayus. BonokHa cepieyHONW MBI ((GUOPUILIBI) TOA ACHCTBUEM MEPEMEHHOTO
Toka ¢ yactotoil 50 I'm, mpeBwimaromero 50 MA, HauYMHAIOT XaOTHYECKHE COKpaieHus. Yepes
HECKOJIbKO CEKYHJI MOJHOCTBIO MPEKpallaeTcs HarHeTaHue KpoBH. OCTaHaBIMBAETCA KPOBOTOK
opraHusma.

CuHycoBbli pexum paboTsl cepaua

Cokpawenne
Xenvaoyka
cepaua

3anperuas >~50 mA
30H3

MomMexT HacTynnenus dubpunnaynm Oubpunnsuna cepaua nepewna e
CEPALA ¥ HACTYNNEHUR KNUHUYECKOR ACUCTONUI0 (M30NNHKIO)
cMepTH
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[TyTe TOKYy Yepe3 cep/ie CO3MalT Yalle BCero, KOHTAKThI MEXAYy pyKaMu JIMOO HOTOH H
pykoii. Menbime 50 MA u Gosibire 5 A TOKM (PUOPHUIUISIINIO CEPACUYHON MBIIIIBI Y YeJIOBEKa HE
BBI3BIBAIOT.

Onekmpuueckuti woxk. Y 1ap JIEKTPUYECKUM TOKOM TSDKEJIO BOCIIPUHHUMAETCS OPTaHU3MOM,
BO3HUKAET peakiusi HepBHO-pediexkropHoro xapakrepa. IlopaxaroTcsi apixarenbHass M HEpBHaA
CHCTEMBI, KpOBOOOpAIlleHUE, BHYTPEHHUE OPraHbl.

[Tocne BO3AEHCTBUS TOKOM HacTymaer ¢a3za Tak Ha3blBA€MOIro BO30YXXIEHHUS OpraHu3Ma:
MOSIBIISICTCS OILyTUMOCTH O0JIM, YBEIIMYMBACTCS apTepUAIbLHOE JaBIICHHE.

3areM OpraHu3M MepexoJuT B a3y TOPMOXKEHMs: CHUXKAETCA KPOBSHOE JaBJICHUE,
Hapyllaercs MyjibC, oOcjaabeBaeT [bIXaTelbHass M HEpPBHAas CUCTEMbI, HACTYIAeT JEIpPeccus.
JUIUTENbHOCT 3TOTO COCTOSIHUSI MOXKET KOJIe0aThCsl OT HECKOIBKUX MUHYT JIO CYTOK.

ITo nmocneacTBusM (pU3MOIOrNYECKOTO BO3ACHCTBUS HA OPraHU3M UYEJIOBEKa JIEKTPUUECKUI
TOK MOXKHO IOJPA3JCIUTh HA NOPO2OBbI OWYMUMbLL, NOPO20GbIL HEOMNYCKAIOWUL, NOPO206bliL
PUOPUNTIAYUOHH B

[TpuBoauMBIE Jjajiee BETUYUHBI OTHOCSTCS K MEPEMEHHOMY TOKY IPOMBIIIJIEHHONW 4acTOThI
(50 I'm).

[ToporoBelii OUTyTUMBINA TOK, UMErOITUN Majbie 3HadeHus (ot 0,6 1o 1,5 MA), BbI3bIBaeT
IIepBbIE OLYTUMBbIE BO3/IEHCTBHSI, HO HE TPAaBMHUPYET.

[ToporoBeiM HEOTHYCKAIOIIUM cUMTaeTcsa TOK BenuunHoil 10-15 MA. Ilox ero Bo3aeiicTBuem
IPAKTUYECKH HCKIIIOYAETCS BO3MOXKHOCTh CAMOCTOSITENILHOIO OTpPbIBA YEJIOBEKAa OT TOKOBEIYIIMX
YCTaHOBOK.

CwMmepTenbHO onacHbIM cuuTaercs Tok 6osee 100 MA, KOTOPBIN BBI3BIBAET Mapajly OPraHOB
JbIXaHUS U PUOPHILIALMIO CepAlia U Ha3bIBAETCs IOPOrOBBIM (GUOPUILIALIOHHBIM.

IIpakTH4Yeckoe 3a1aHue
1o Teme: Bunpl syieKTprueckux TpaBM. Bo3aelicTBue 3JIEKTPUUECKOr0 TOKA HA YEI0BEKa

I'pynna

@UO cmyoenma

3anucats U 3apucoBaTh HamnOoJiee ONMACHbIE CXeMbl NMPOXOKIEHHUSI IIEeKTPUYECKOI0o
TOKA

(max 0,5 6anna)

Onpeneants BUI 3J1EKTPOTPABMBI U 3aNIMCATh €¢ 0COOCHHOCTH

(max 0,5 6anna)

3anucarh KiIaccHPUKANUIO IEKTPHUYECKOr0 TOKA B 3aBHCHMOCTH OT MOCJeICTBHUM
(pu3noI0rHYecKoro Bo3ieiicTBHS HA OPraHU3M 4YeJIOBEeKA U UX BeJTHYHHY

(max 0,5 6anna)

Onpenenuts BHA BO3AeiicTBHS JJIeKTPHYECKOT0 TOKAa Ha 4YeJlOBeKa W 3alucaThb
MOCJIe/ICTBUSA

(max 0,5 6anna)

.............................................................. NOpaXkaeT MBILIEUHYIO CUCTEMY U KUBBIE
TKaHU, IPUBOAUT K €€ BpEMEHHOM JUC)YHKIUH.

3anmoaHUTH TA0JANIY (0COOEHHOCTH JIEKTPHUIECKHX 05KOT0B)
(max 1 6ann)
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Bup snextpuueckue oxxora

ITonsTHe

Oco0EHHOCTUAIEKTPUYECKUX 03KOTOB

Yro BbI3bIBAET JUHAMHYECKOE BO3/IeHCTBHE JIEKTPHIECKOT0 TOKA

(max 0,5 6anna)

Yemy paBHA BeJIMUYMHA HANPSIJKEHHs ONACHAS 1JIs1 KM3HU

(max 0,5 6anna)

3anucaThb 3Tanbl JIEKTPUIECKOT0 yaapa

(max 0,5 6anna)

Kak nposiBJisiloTcsi MexaHHYeCKHe MOBPeKIeHUs

(max 0,5 6anna)

Kak BiIusIIOT MHAMBHIYaJIbHbIE CBOHCTBA OPraHU3Ma 4Yejl0oBeKa HA HCXO] MOPaKeHHus
IJIEKTPUYECKHM TOKOM

(max 0,5 éanra)

ConpoTuBieHHE TeJIa YeJ0BeKA MPH pacuyeTax NPUHUMAETCS .....

(max 0,5 éanna)

3anucaTh Kak BJHfIET YacTOTa HAa MNOPa’KeHHe JIIEKTPUUYECKHM TOKOM H 4YTO
NPOUCXOIUT MPH ee YBeJTUYEHUH U YMEeHbIIEHH U

(max 0,5 é6anna)

CocTraBuTh pedychl Ha CJI0OBA: 3JIEKTPOTPaBMAa; AJIeKTPoodTaabMusi; GuopuLIa s

(max 2 6anna)

Onenka:
JlaTa npoBepku:
IHoanuck npenoaasarens:
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IIpakTnueckoe 3ansaTHe Ne 2

Tema:CpezcTBa 3aIUThI OT MTOPAKEHUS AMEKTPUIECKIM TOKOM.

Hean:

- U3YYHUTHh METOJIBI M CPEJICTBA 3AIUTHI OT MOPAKEHUS IEKTPHUICSCKUM TOKOM;

Xox 3aHATHSA:

- U3YYUTHh OCHOBHBIC HOPMATHBHO-IIPABOBBIE JIOKYMEHTHI;

- U3yYUTh YUCOHYIO JTUTEPATYPY 10 TEME 3aHATHS;

- OCBOHTH aJTOPUTM BBIX0/Ia HA OOBEKT.

OcHoBHBIE CBeleHUSA

CpencTBa 3alIUTHI OT MOPAKEHUSI YJIEKTPUYECKHM TOKOM

JInst 31U ThI 4eTOBEKa OT MOPaKEHHUS SJICKTPUIECKUM TOKOM B cooTBeTCTBUM ¢ ['OCT

12.1.019-79 npumeHSOT:

—H30JISUI0 TOKOBEIYIIHUX YacTeil, MPOBOJOB MyTeM HAHECEHHS HAa HUX JUAIIEKTPHYECKOTrO
MaTepuaia: TUIACTMAcCC, JIAKOB, KPAcoOK, 3Majiei T.N. (COCTOSHUE HW3OJISIHUU MPOBEPSIOT HE PEKe
OJTHOTO pasza B TOJ B CYXHX IOMEIIEHUSAX Oe3 MOBBIIICHHOW OMAcCHOCTH M JBYX pa3 B roj B
MTOMEILEHUSX C TOBBIILIEHHON OMACHOCTBHIO M 0CO00 ONACHBIX);

—IIBOMHYI0O HW3OJSAIUI0, Korga K pabodell U30ISIMA Ha choydail ee MOBpPEeXIACHUS
MPEeIyCMATPUBAIOT JOIOJHUTEIBHYIO H30JIAIHIO (HAlpUMep, BBITOJIHSIIOT KOpITyca WIH PYYKH
ANEKTPOMHCTPYMEHTOB M3 TUAJIEKTPUYECKOI0 MaTepualia, MOKPBHIBAIOT H30JIMPOBAHHBIE MPOBOJA
o011eii HETOKOTIPOBOAHOM 000JIOUKH U T.11.);

—HEJOCTYIMHOCTh TPOBOJOB, 4acTeil (BO3MYyLIHbIE JUHHUH 3JICKTpONEepesadyd Ha OIopax,
AJIEKTpUYECKrEe Kabenu B 3emiie U Ip.);

—OTrpakJIeHHe DJJEKTPOYCTaHOBOK (HampuMmep, KOXyXaMH Ha JIIeKTpOpyOUITIbHUKAX,
3a0opamMu Ha MOJICTAHIIUAX U Jp.).

—OJOKMpPOBOUHBIE  YCTPOMCTBA, ABTOMATHYECKH  OTKIIOYAIONIME  HAMpsSOHKEHHE ¢
AJIEKTPOYCTAHOBOK IPH CHITHH C HUX 3alUTHBIX KOKYXOB, OTPaXICHHUIA;

—Manble HampsbkeHus (He Oonee 42 B), Hampumep, IS MUTAHUSA IIEKTPUDUIIMPOBAHHBIX
WHCTPYMEHTOB, CBETHJIBHHKOB MECTHOTO OCBEIICHHS B YCIIOBUSX TIOBBIIIICHHOHN 3JIEKTPOOTIACHOCTH;

— M30JIAIHI0 pabouero Mecrta (Tofa, IJIONIaJAKH, HACTUIIA);

—3a3eMJICHHEC WM 3aHYJICHHE KOPITYCOB AJICKTPOYCTAaHOBOK, KOTOPHIE MOTYT OKa3aThCsl IO
HaMpsKEHUEM TIPU TOBPEXACHUN U30JISIINH;

— BBIPABHUBAHKE JICKTPUUCCKUX ITOTCHIIHAJIOB;

— aBTOMAaTHYECKOE OTKIIFOUEHUE IIEKTPOYCTAHOBOK;

—  MPeAyNpeKTAIONIyl0 CHTHAIH3AIMI0 (HampuMmep, 3BYKOBYIO HIIM CBETOBYIO TIPH
MOSIBJICHUH HAMPSDHKEHHS] Ha KOPITYCE AJIEKTPOYCTAHOBKM), HAAMUCH, TJIAKaThl, 3HAKU; — CPEICTBa
WHIMBUIYAIBHOH 3aIUTHI U JIP..

1.3awyumnoe 3azemnenue

3awumnoe 3azemnenue - 3TO MPEIHAMEPEHHOE IEKTPUUECKOE COSAMHEHUE ¢ 3eMiieil (Hu
€€ DKBHUBAJICHTOM) METAUTMYECKUX HETOKOBEIYIIWX YacTeW, KOTOpPhIE MOTYT OKa3aThCsA O]
HaMpsHKEHUEM.

3azemileHHE TpeJHA3HAYeHO JJId YCTPAHEHUS OINAacHOCTU TMOpa)xeHHs pabOoTHUKA
JJEKTPUYECKUM TOKOM B CiIy4ya€ NPHUKOCHOBEHHUS K HETOKOBEAYIIMM METANIMYECKUM 4YacTsIM
AJIEKTPOYCTAHOBKH, OKA3aBIIUMCSI TI0]T HAMPSDKEHUEM, 3a CUET CHUKEHUS 10 O€30TacHBIX 3HAYCHHM
HaIpsHKEHUs, JEHCTBYIOLIETO Ha YeJIOBEKa.

[TpuHuMnuanbHas cxema 3alIMTHOTO 3a3€MJICHHUS, YCTAHOBJICHHOI'O Ha MPOU3BOJCTBEHHOM
o0opynoBaHUY, MPEACTaBIICHA HA PUCYHKE 1.
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Pucynox 1. - [lpuHiunuanpHas cxema 3alidTHOTO 3a3eMIICHUS:

1 - cucTema 3alUTHOTO 3a3eMJICHHUS; 2 - AJIEKTPOYCTAaHOBKA; 3 - 3a3eMIINTENb; I3, |4 - cuia
TOKa, MPOTEKAIOIIEr0 COOTBETCTBEHHO Yepe3 3a3eMJIMTENIb M Telo uYelloBeka, Rz, Ru, Rus-
COIPOTHBIIEHUE COOTBETCTBEHHO 3a3eMJIMTEIISI, TEJIa YSIIOBEKA M U30JISAIIUH

[IpuHIMn nefcTBUS 3alMTHOIO 3a3€MIICHUS 3aKitoyaeTcs B cienyomeM. [Ipu 3ambikanuu
(a3bl Ha KOPITYC JEKTPOYCTAHOBKHU 2 YEJIOBEK, IPUKOCHYBILUICS K 3TOMY KOPITYCY, IOMAAaeT MO
(a3HOE HampsDKEHUE, OMacHoe Ui JKU3HU. [lpu HamuummM 3a3eMIISIONIET0 YCTPOMCTBA TEJO
YeJI0BEKAa U 3a3eMJIMTENb 3 OKA3bIBAIOTCS COCIMHEHHBIMH IapajuleibHO, MO3TOMY IpPU KOPOTKOM
3aMbIKaHUU CWJIa TOKA, MPOXOJAILIEro 4epe3 TeJO 4YeaoBeKa, Oy/leT BO CTOJNBKO K€ pa3 MEHbIle
CHJIBI TOKA, YXOJSIIEro Yyepe3 CUCTEMY 3alIUTHOTO 3a3eMJIeHHs 1, BO CKOJBKO pa3 CONpPOTUBIICHUE
TeJa YesoBeKa 0OJIbIIe CONPOTUBIICHUS 3alllUTHOTO 3a3€MIIUTES.

HccnenoBaHusiMM  YCTaHOBJIEHO, UTO O€30MacHOE HAaNpsDKEHHE Ha KOpIyce He JOJDKHO
npesbitiath 40 B. [lpu cune Toka KOpoTkoro 3ambikaHusi, paBHOM 10 A (IpakTHUecKH OHA He
MIPEBBIIIACT HECKOJIBKO aMIiep), M HamnpspkKeHuu B ceTd A0 1 kB HeoOXxoanMoe compoTHBICHHE
3a3eMJIUTEeNs  JOKHO ObITh Topsnka 4 Owm. PacueTHoe compoTuBIeHHE Tena YeJOBEKa
IIpUHUMaeTcs paBHBIM 1 KOM.

3aluTHOE 3a3€MIIEHHE YCTPaUBAIOT B TPEX(a3HbIX TPEXIPOBOAHBIX CETAX C U30JIMPOBAHHON
HelfTpanpio HanpsbkeHueM 10 1 kB u B ceTsix HampsbkeHueM cBbiie 1 kB ¢ moObiM pesxumom
HENTpamu. 3a3eMJICHUIO MOAJIEKAT SJIEKTPOYCTAHOBKH HANPSKEHUEM NIEPEMEHHOr0 TOKa CBhILIE 42
B, pacnonokeHHble B NOMENIEHHUSX C TOBBIIIEHHON OMacHOCTbIO U 0CO0O OMACHBIX, a TaKKe
HapyXHbIE 3JIEKTPOYCTAHOBKH.

3alUTHOE 3a3€MJIEHUE YCTAaHABIMBAETCS HA CIIEIYIOIINE YIEMEHTHI 3JIEKTPOYCTaHOBOK:

KopIryca ANIEKTPOIBUTATENEH, CBapOYHbIE TpaHcPOpMaTOphl, MIEPEHOCHOE
3JIEKTPOOOOPYIOBAHNE, KAapKachl pPacCHpeleTUTENbHBIX IIMTOB, IIMTOB YIPABIEHUS, LIUTKOB M
mKadoB, METAUIMYECKHE KOHCTPYKIMHM PacHpeleIUTEIbHbIX YCTPOWCTB, METaJUIMYECKUE pambl
aBTOMOOWMIIEH, METAIITMUECKUE 000I0UKH Kadenel ¥ MPOBOOB, CTAIbHbBIE TPYOBI SJEKTPOIPOBOIKU
U T.J.

3a3eMIIMTEISIME MOTYT OBITh HaXOSIIMECS B 3eMJIe METAJUTMUECKUE CTEP)KHU WM TPYOBI,
MIOJIOCHl MJIM IPOBOJIOKA, IUIMTHI, IUIACTHUHBI WU JIMCTHI, (DyHIaMEHTHBIE 3a3€MIIUTENIM B BUJE
CTaJIbHOM apMaTyphl xene300eToHa.

2. 3anynenue

3anynenue - 3TO TpPEBpAlICHUE 3aMBIKAaHUS Ha KOPIYC 3JEKTPOYCTAHOBKM B OJHO(A3HOE
KOPOTKO€ 3aMbIKaHHE, B pe3yjbTaTe 4ero cpadaThIBaeT TOKOBas 3alllUTa, KOTOpas OTKIIOYAET

18



MIOBPEXKACHHBIM Y4acTOK Lenu. IIpu 3aHyneHuM NpOMCXOIUT MPEIHAMEPEHHOE JIIEKTPUYECKOE
COCIMHEHUE HYJEBOTO (3alIMTHOTO) IMPOBOJA C METAIMYECKUMH HETOKOBEIYIIMMH YacTMH
3JIEKTPOYCTAHOBOK, KOTOPBIE MOT'YT OKa3aThCsl O] HAIIPSHKEHHEM.

3aHyneHue, Kak M 3allUTHOE 3a3eMJICHHE, 3allUIIacT YEeJIOBEKa OT IOPAKEHHS
AJIEKTPUYECKUM TOKOM IIPH MOSIBICHHH Ha KOPITyce 3JIEKTPOOOOPYAOBAHHS OMACHOTO HANPSHKEHUS
u3-3a 1pobos wm3omsumu. lIpuHIMNManbHAas cXeMa 3allUTHOTO 3aHYJIEHHsS IpE/ICTaBlIeHa Ha
pUCYHKeE 2.
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Pucynok 2.- [IpuHuunuanbHas cxema 3aluTHOTO 3aHYJICHHUS:

1 - da3HbIi TPOBOT; 2 - TOKOBAs 3aIIUTa; 3 - TOBTOPHOE 3a3eMIICHHE; 4 -3JIEKTPOYCTAHOBKA;
5 - 3azemisiOIIee YCTPOMCTBO; 6 - HYNIEBOW (3alIMTHBIN) TPOBOA; Ix- cHia TOKa KOPOTKOTO
3aMbIKaHus; Iy, |3 - CHTa TOKa, MPOTEKAOIIET0 COOTBETCTBEHHO Yepe3 HYJIEBOM (3aIUTHBIN) TIPOBOJ]
u 3azemuutenb;, Ro, Rn- compoTwBieHHE COOTBETCTBEHHO OCHOBHOTO U TMOBTOPHOTO
3azemuieHnii;Uy - hazHoe HanpsiKeHHe

[TpuHuMn faeWcTBUS 3alIUTHl 3aHYJIEHHEM OCHOBaH Ha TOM, YTO NP TNOSBIECHUU Ha
METAJUIMYECKUX YacTAX AJIEKTPOYCTAHOBKH 4 OMACHOTO HANpsOKEHUs B pe3ysbTaTe 3aMbIKaHUS Ha
KOPITyC, BO3HUKAET KOPOTKOE 3aMbIKaHNe MEKAY (Da3HbIM 1 1 HylIeBbIM (3alIUTHBIM) 6 IPOBOIAMH,
KOTOpOE€ XapakTepu3yeTcss OOJbIION CHUJIOH TOKa, YTO BBI3BIBAET CpabaThIBaHHE TOKOBOMN
3alIUTHl 2(CrOpaHne TPeIOXPaHUTEINS, IS KOTOPOTO 3Ta CHJIa TOKA SIBISIETCS MAaKCHMAaJIbHON) W
aBTOMAaTHYECKOE OTKJIIOUEHHE JIEKTPOYCTAHOBKH 4 OT 3JIeKTpUUecKoil cetu. B aBapuiiHblil iepuos
(. e. B IepuoOx BPEMEHH OT KOPOTKOIO 3aMBIKAHHS [0 OTKJIIOUEHHUS HIIEKTPOYCTAHOBKH)
0€30IacHOCTh  OT IOPAKEHUS TOKOM 00ecreunmBaeTcs  3a3eMIISIONIMM  YCTPOHCTBOM S ¢
conpoTuBieHHEM Ro, KOTOpoe AEHCTBYET KaK 3alllUTHOE.

ToKkOBOI 3alTUTON 2 MOTYT CIYXHUTh IJIaBKUE MPEIOXPAHUTENN, aBTOMAThl U YCTPOMCTBA
3alIUTHOTO OTK/IIOYEHMs, MAarHuUTHbIE IIyCKaTeld, cpalaThIBalOIME 3a OYeHb KOPOTKUH
MPOMEKYTOK BPEMEHH (J0JT CEKYH/IBI).

[ToBTOpHOE 3a3emileHHE 3 HYJIEBOTO MPOBOJAA 3AIMIIACT YEIOBEKa OT MOPAKEHUS TOKOM B
cilyyae 3aMbIKaHMs ()a3bl Ha KOPIYC M OJHOBPEMEHHOIO OOpbIBa HYJEBOro MpoBoza. Takoe
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3a3eMJICHUE YCTpPauBalOT yepe3 Kaxabie 250 M, a Takke Ha KOHUAX JIMHUWA U OTBETBIICHUM JUTMHOU
6omnee 200 m. ConpotuBiienne R, Kax10ro u3 MoBTOPHBIX 3a3eMJIeHUN cocTaBisieT He 6osiee 10 Om.

3amuTy 3aHyJIEHUEM MPUMEHSIOT B TPEeX(a3HBIX YETHIPEXIPOBOIHBIX CETAX C 3a3eMJICHHON
HEeUTpasibto HanpsbkeHueM 110 1 kB.

bricTponeiicTByromias 3ammura (Y30 — ycTpoilcTBa 3alUTHOTO OTKIIFOUEHHS),
obecrieunBaroIas aBTOMATHYECKOE OTKJIIOUYEHHE 3JeKTpoycTaHoBKU (uepe3 0,05 - 0,2 ¢) npwm
BO3HMKHOBEHMHM B HEW OMACHOCTH MOPAXKECHUS YEJTOBEKAa SJIEKTPUYECKHUM TOKOM, Ha3bIBAETCA
3augumuoim  omkarwvenuem. [lpu 3ampikanuu Qa3pl Ha KOPIYC, CHUKEHHHM CONPOTUBICHUS
M30JISLUUA CETH HUXKE OIPEACIICHHOTO Mpejienia, IPU HEeMOCPEACTBEHHOM IIPUKOCHOBEHUU YeJIOBEKA
K TOKOBEAYLUIMM 4YaCTSAM D3JIEKTPOYCTAHOBKM W B JAPYI'MX OIACHBIX I YEJIOBEKa CIydasx
MPOUCXOAUT M3MEHEHUE KAKUX - JMOO JIIEKTPUUECKUX BEJIMYUH, KOTOPBIC MAIOT CUTHAN JUIs
cpabaTbIBaHUA 3alIUTHOTO OTKIFOYECHHUS.

DJIeKTPO0Ee30MaCHOCTh - CHUCTEMa OPraHM3allMOHHBIX M TEXHUYECKHX MEpPONpUATHH U
CpeICTB, 00ECIIeUNBAIOIINX 3AIUTY JIOEH OT BPEAHOTO U ONACHOTO BO3AEHCTBHUS AIIEKTPUUECKOTO
TOKA, 3JEKTPUYECKOM Iyru, 3JIEKTPOMAarHUTHOro mojs u cratuuyeckoro snekrpuuectBa (I'OCT
12.1.009-82. CCBT. Dnekrpobe3omnacHOCTh. TepMUHBI 1 ONIPEACTICHHS).

DJIEKTPOYCTAHOBKA - COBOKYIHOCTh amlapaToB, MAallWH, IPUCHOCOONEHUH, JIUHUN U
BCIIOMOTATEJILHOTO 000pyIOBaHUS (BMECTE€ C COOPY)KCHHSMH W TMOMEIICHUSMH, B KOTOPHIX OHHU
YCTAQHOBJICHBI), IMpeJHa3HaueHHas JUId [POU3BOJACTBA, IMpeoOpazoBaHus, TpaHC(hOpMAIMH,
nepeaayn, pacrpeesieHus JISKTPUIECKON SHEPTHH U TPeo0pazoBaHus €€ B IPYTroil BU SHEPTUH.

dakTopaMu OHNAcCHOTO U BPEAHOIO BO3JCHCTBUS HAa YEJIOBEKa, CBSI3aHHBIMH C
WCTIOJIb30BAHUEM AJIEKTPHUECKON YHEPTUH, SIBIISIOTCS:

IPOTEKaHUE SJIEKTPUYECKOT0 TOKA Yepe3 OpraHu3M YeJIOBEKa;

BO3JICUCTBUE JICKTPUUECKON YT H;

BO3/I€HCTBUE OMOJIOTMUYECKH aKTUBHOTO JIEKTPHUECKOTO MOJIS;

BO3/ICHICTBHE OMOJIOTMYECKH aKTUBHOTO MAarHUTHOTO TIOJIA;

BO3/IEHCTBHUE MEKTPOCTATUYECKOTO TOJIS;

BO3/ICIICTBHE 3JIEKTPOMAarHuTHOTO u3inydenus (OMN).

CpenctBa U cnmoco0bl 3alIMTHI 4YeJIOBEKA OT MOPAMKEHUS] IJIEKTPUYECKUM TOKOM
CBOJATCH K CJIeIYIOLIEeMY:

YMEHBILIEHUIO pabovero HalpsHKEHUs AIEKTPOYCTaHOBOK;

BBIPAaBHUBAHUIO TOTEHIMAJIOB (3a3€MJIEHUE, 3aHYJICHUE);

ANEKTPUYECKOMY Pa3/IEICHUIO LIETIEW BBICOKUX U HU3KUX HANPSKCHUM;

YBEJIMYEHHUIO COMPOTHUBICHUS H3OJSALMH TOKOBEAYHIIMX dYacTeil (paOouel, yCHICHHOH,
JIOTIOJTHUTENBHOMN, IBOWHOM U T. I1.);

IPUMEHEHHIO YCTPOMCTB 3aIlUTHOTO OTKIIOUEHUS M CPEACTB KOJUIEKTMBHOW 3alllUThI
(orpaguTenbHbIX, OJJOKUPOBOYHBIX, CUTHAIU3UPYIOLIUX YCTPOMCTB, 3HAKOB 0€30MaCHOCTH M T. 11.), a
TaK)KE€ U30JINPYIOLIUX CPECTB 3ALUTHI.

CTpyKTypa KJI1acCOB HANPSIZKEHUs

VapTpaBeicokuil kinacc HanpspkeHus — oT 1000 kB.

CaepxBbicokUi kinacc HanpsbkeHus — ot 330 kB go 750 kB;

Beicoknii knace HanpskeHus — ot 110 kB no 220 kB;

Cpennuii kiacce HanpsikeHust — ot 1 kB o 35 kB;

Hwusmumii knace Hanpsbkenust — 10 1 kB

Knaccudukanus u TepedeHb CpPEACTB 3allUThl A7 PAaOOTHl B JIIEKTPOYCTAHOBKAX,
TpeOOBaHUsI K WX HUCIBITAHUSAM, COJCPKAHMIO M MPUMEHEHHUIO YCTaHOBJICHBI «MHCTpyKIme#r 1o
MPUMEHEHUIO M HUCIBITAHUIO CPEACTB 3alUThl, HCIOJB3YEMBIX B 3JIEKTPOYCTAHOBKAX),
yTBEepKICHHOMN mprkazom Munsnepro Poccun ot 30.06.2003 r Ne 261 (CO 153-34.03.603-2003)

Knaccudukanus 371eKTPpO3alIUTHBIX CPEACTB
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[Ipu pabGore B 3JIEKTPOYCTAaHOBKAX YEJOBEK IOJBEPracTcs OMACHOCTH IOPAXKECHUS
AJIEKTPUUYECKUM TOKOM. J[isi oOecrnieueHust 6€30macHOCTH pabOThl, TOMUMO 3aIIUTHBIX MeEp,TaKhX
KaK, 3a3eMJICHHE, ABTOMATHUYECKOE OTKJIFOUCHUE MUTaHUS, ypaBHUBaHUE u
BBIPAaBHUBAHHUCIIOTCHIIMAJIOB W JIp., TAKXKE MPHUMEHSIOT CIEIHAIbHBIE JJICKTPOTEXHUYCCKHEC
W3JICIVS], Ha3bIBAEMBIC JICKTPO3AIIUTHEIMU CPEACTBAMH.

B omimume OT 3amUTHBIX Mep, KOTOPBIC SIBJISIFOTCS YacThIO 3JIEKTPOYCTAHOBKHU,3aIIUTHBIC
cpeactBa  pabOTHMK TOPUHOCHT Ha  pabouee MECTO W HCHOJB3YeT  TOJIBKO  BO
BPEMSIBBITIOTHEHUSPAOOT.

Dnexkmpo3awyumnsle cpedcmea TNPEIHAZHAYCHBI IS 3alTUTHI JIFOJCH TIPU OOCITY)KHBAHHUH
ANEKTPOYCTAaHOBOK. WX TOApa3AensioT Ha U30JUpYIolue (OCHOBHBIE U JIOMOJHUTENBHEIE),
OTpaXKJAIOIINEe M BCTIOMOTaTeNbHEIE.

CrneuuajbHble CPeACTBA 3alUTHI

Haubonpiee pacrnpocTpaHeHHe Cpelu TEXHUYECKHX Mep 3allUThl YeJIOoBeKa B CETAX [0
1000B nomyunmnu:

3alIUTHOE 3a3emiieHue (oOecreyrBaeT 3allUTy 3JIEKTPOYCTAaHOBKM M 00OpyIOBaHHUsA, a
TaKKe 3alIMTY JIFOJAEH OT BO3JACHCTBUS OMACHBIX HANPSLKEHUM M TOKOB, MOTYIIUX BO3HUKHYTH IIPH
MOJIOMKaX, HeTIPaBUJIbHOM SKCIUTyaTallud TEXHUKH (T.€. B ABAPUIMHOM peXHUME) U TIpU pa3psiiax
MOJHMHI. Takke 3aluTHOE 3a3€MJIEHHE HCIIOIb3YETCS JUIS 3allUThl annaparypbsl OT NMOMEX IpH
KOMMYTAIIUAX B IMHUTAOLIEH CeTH M MHTEP(PEHCHBIX IEMsIX, a TAKKe OT dEKTPOMArHUTHBIX MOMEX,
HaBEJICHHBIX OT PabOTaIOIIEro PsIOM 000pyAOBaHU);

3aHyleHue (MpeIHaMepPeHHOe DJIEKTPUUECKOE COCTUHEHHE OTKPBITHIX MPOBOSIINX YaCTEH
JJEKTPOYCTAHOBOK, HE HAXOJAIIMXCS B HOPMAJIBHOM COCTOSHMM TIOJ HANpsDKEHUEM, C
TIIyX03a3eMJIEHHON HENTpanbHOW TOYKOM reHepaTopa uiu TpaHcdopMmaTopa, B ceTsX Tpéxda3Horo
TOKa; C TJIyX03a3€MJIEHHBIM BBIBOJIOM HCTOYHHKAa OAHO(DA3HOrO TOKA; C 3a3eMJIEHHOW TOYKOM
HCTOYHUKA B CETSIX MOCTOSHHOTO TOKA, BBIMOJHIEMOE B IEISAX dJEKTPOOE30MacCHOCTH);

3allUTHOE OTKJIIOYeHHEe (0OecreynBaeT aBTOMATHYECKOE OTKIIIOUEHHUE 3JIEKTPOYCTaHOBKU
(aepe3 0,05 - 0,2 ¢) mpu BOZHUKHOBEHUHU B HEH OMACHOCTH MOPAXKCHUS YEIIOBEKA AICKTPUUECKUM
TOKOM).

CpencTBa MHAMBHUIYAIBHOU 3aIIMTHI, UCIIOJIb3yEMbIE B AJIEKTPOYCTAaHOBKAX

DJleKTpo3alIMTHBIE cpeacTBa — (IIPEAMETHI), KOTOPBIE CIYXKaT IS 3aIlUTHl JIOJIEH OT
MOPAKEHUS AIEKTPUUYECKUM TOKOM, BO3JACUCTBUS SJCKTPUUYECKON TYyTd WM 3JIEKTPOMArHUTHOTO
oJis pH paboTax B ANEKTPOYCTAHOBKAX.
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CpenctBa 3amMThl, HCHOJB3YEMBIE B JJIEKTPOYCTAHOBKAaX, IO CBOEMY Ha3HAYECHUIO
MO/IPA3ICNIAIOTCS Ha JIBE KATETOPUU: OCHOBHBIE U 10NOJIHUTEIbHbIE.

Ocnogubvie s1eKkmpo3aujumuvle cpeocmea —ITO CPEICTBA 3alIUThl, H30JALUS KOTOPBIX
JUINTEJIBHO BBbIIEPKUBAeT pabouee HaNpsHKEHUE OJICKTPOYCTAHOBOK M KOTOpPBIE IO3BOJISIOT
IIPUKACATHCS K TOKOBEIYIIUM YacTsAM, HAXOAALIUMCS 0] HAPSKEHUEM.

JononnumenvHule 31eKkmposawumusle cpeocmsea — 3TO CPEACTBA 3aAIIUTHI, JTOMOIHSIOLINE
OCHOBHBIE CPEJICTBA, a TaKXKe CIyKallhue JUIs 3allUuThl OT HaIpPsDKEHUS IPUKOCHOBEHHUS U
HaNpsDKEHUS 11ara, KOTOpble caMHu 1o ce0e He MOTYT MpY JaHHOM Halps>KeHUU 00ECeunTh 3alluTy
OT NIOPaXKEHUS TOKOM, a IPUMEHSIFOTCS] COBMECTHO ¢ OCHOBHBIMHU 3JIEKTPO3ALUTHBIMU CPEICTBAMM.

Bce snexTposamuTHbIE cpeicTBa IMepes JKCIUTyaTallMed MNpOoXOAST HpUeMO-CIAaTOYHBIE
WCIIBITAaHUSL U MEepUoaAnYecKH (uepe3 6...36 MecsleB) MOABEPraloTCss KOHTPOJIBHBIM OCMOTpPaM U
9KCILTYyaTalMOHHBIM JIEKTPUUYECKUM HCIIBITAHUSAM MOBBIIICHHBIM HAIPSXKEHUEM.

K 0CHOBHBIM 3JIEKTPO3allIUTHBIM ~ CpeIcTBaM  Juisi  pabOTbl B 3JIEKTPOYCTAaHOBKAxX
HanpsibkeHueM Beiiie 1000B oTHocsaTcs:

M30JIUPYIOIME IITaHTH, W30JUPYIOIIME M DJIEKTPOU3IMEPUTENIbHBIE KIICIHIM, YKa3aTelu
HaMpsDKEHUs, yKa3aTelld HanpsbKeHus 171 (Da3upOBKU;

M30JIUPYIOIINE YCTPOMCTBA M TpucnocoOiaeHui s pabor Ha BJI ¢ HemocpeacTBEHHBIM
MIPUKOCHOBEHUEM AJIEKTPOMOHTEPA K TOKOBEAYIIMM YacCTAM (M30JIMPYIOIINE JICCTHHUIIBI, TUIOMIAIKH,
W30JIMPYIOIINE TATH, KAHATBI, KOP3UHBI TEIIECKOMMMYECKUX BBIIIEK, KAOMHBI st pabOThI y MPOBO/A U
ap.)

W3onupyromuye YacTH OCHOBHBIX CPEJICTB 3alIUThl JIOJDKHBI OBbITh BBIIIOJHEHBl U3
ANEKTPOU3ONALMOHHBIX MaTepUANOB C YCTOWYUBBIMH JMIJICKTPUUECKUMU CBOWCTBaMHU (U3
dapdopa, OyMakHO-OAKEIUTOBBIX TPyO, 200HHWTA, TETHHAKCA, JPEBECHOCIOMCTHIX IUIACTUKOB,
TJIACTUYECKUX U CTEKIIOAMOKCUIHBIX MaTEPHUATIOB U T. [I.).

Martepuarsl, norjaouaronye Biary (0ymMaxHo-0akeIuToBbIE TPYObI, 1€PEBO U AP.), TOJIKHBI
OBITh TIOKPBITHI BIATOCTONKUM JIAKOM W UMETH INIAJKYI0 TTOBEPXHOCTh 0€3 TpEIINH, PacCIOCHUN U
LaparnuH.

K 10m0HUTENbHBIM 3JEKTPO3ATUTHBIM CPEICTBAM, MPUMEHSEMBIM B DJIEKTPOYCTAHOBKAX
HanpspkeHueM Beiie 1000B, otHocsTC:

TUDIIEKTPUYECKHE MTePUaTKH;

JUDJICKTPUYECKUE OOTHI;

JUDJIEKTPUYECKHIE KOBPBHI,

WHIMBUTYAIbHBIC SKPAHUPYIOIIHE KOMITJICKTHI,

W30JIMPYIOIINE TIOJICTABKY U HAKJIAIKH;

JTURJIEKTPUYECKHE KOJIaKy;

NIEPEHOCHBIE 3a3EMJICHUS;

orpaJuTelbHbIEe YCTPONHCTBA;

TUTaKaThl U 3HAKU OE30MaCHOCTH.

K 0CHOBHBIM 3JIEKTPO3alIUTHBIM ~ CPEJCTBaM, IMPUMEHSEMBIM B  3JIEKTPOYCTaHOBKax
HanpspkeHueM 10 1000B, otHocsTCS:

W30JIMPYIOIIKE ITAHTH;

M30JIUPYIOIIUE U 3JIEKTPOU3MEPUTENBHBIE KIIEIIH;

yKa3aTeau HalpsHKeHUs,

TUDIIEKTPUIECKHE MTePUaTKH;

CJIECAPHO-MOHTAXKHBIM HHCTPYMEHT C U30JIMPYIOIIUMHU PYKOSTKAMHU.

K 10m0IHUTEIbHBIM SJIEKTPO3ANTUTHBIM CPEICTBAM B JJEKTPOYCTAHOBKAX HAIPSKEHHEM
no 1000B otHOCsTCS:

JIURJIEKTPUYECKHE TaJIOIIH;

JURIIEKTPUYECKHE KOBPHI;

IIEPEHOCHBIE 3a3EMJICHUS;

M30JIMPYIOIIKE TOJICTABKY U HAKJIAIKH;

OTpaJIuTeIbHBIC YCTPOHUCTBA;

TTaKaThl ¥ 3HAKU O€30MaCHOCTH.
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3aganue: U3y4yuTh OCHOBHBIE METOJBI M CpeAcTBa obecrieyeHus: Oe30MacHOCTH TpHU
HKCIUTyaTallul 3JIEKTPOYCTAHOBOK, 3HAaTh OCHOBHBIE CPEICTBA M CIIOCOOBI 3allUTHI YEJIOBEKAa OT

MOPAXKEHUS DJIEKTPUUECKUM TOKOM.
Xoxa padoTsbl
1.3yunts TeopeTndeckuii MaTepuall.
2.13yunth CrocoObl 3alIuThl
3apucoBaTh CXEMBI.

OT DOJICKTPHUYCCKOI'o TOKa (SaBGMHeHI/Ie,

3.0mnucaTh 3JIeKTPO3alluTHBIE CPEICTBA.
4.3anucaTh OCHOBHBIC (DAKTOPBI OMACHOTO W BPEAHOTO BO3JCHCTBHS Ha 4YEJIOBEKa,
CBSI3aHHBIE C UCIIOJIb30BAHUEM AJICKTPUUYECKOM SHEPTHH.

5. 3anmonHATH TAOIUILY:

3aHYJICHHUE).

OCHOBHBIE JICKTPO3AIIUTHBIE  CPEICTBA JlonoJTHHUTEIbHbIE AIIEKTPO3AIIUTHBIC
s paboThl B DJIEKTPOYCTAaHOBKAxX | CpPelCTBa, IpUMEHSIeMbIe B
Hanpsbkenuem Boire 1000 B ANEKTPOYCTAaHOBKAX HaIpsKEHUEM
Boiie 1000 B
6.0OTBETUTH HAa KOHTPOJIbHBIE BOIPOCHI
[Ipunoxxenus
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DACKTPOIRDIUTIHIE CPSACTBA

PABOTATb HE BIE3AV
30ECH YBbET!

Kpurepuu ouenku

OueHka 5 — «OTIMYHOY» BBICTABIISCTCS, €CJIM OOYUYAIONIUICS BBITIOJHWI BCE 3a/IaHUS,
UMeeT IIyOOKHe 3HaHUs Y4eOHOro Marepuajia MO TeMe MPAKTUYECKOTO 3aHSITHs, CMOT
OTBETHUTH Ha BCE KOHTPOJIbHBIE U JIOTIOJIHUTEIIbHBIE BOMIPOCHI.

Ouenka 4 — «X0OpoII0» BHICTABISAETCS, €CIM OOYUYAIOIUICS BBIMOJIHUI BCE 3aJaHMUS,
MOKa3aj 3HAaHWE YYeOHOro MaTepuana, CMOT OTBETUTh IIOYTH IIOJHO Ha BCE 3a/JIaHHBIC
KOHTPOJIbHBIE U JONOJTHUTENIbHBIE BOITPOCHI.

Ouenka 3 — «yJOBJIETBOPUTEITHLHO» BBICTABIISIETCS, €CIIM 00YUAIOIUNACS BHITIOJHUI BCE
3a/1aHMs], B 1I€JIOM OCBOMJI Marepuaji MpakTUYECKOro 3aHSTHS, OTBETUJ Ha BCE KOHTPOJIbHbBIE
BOIIPOCHI C 3aMEUAHUSIMHU.

Ouenka 2 - «HEYIOBJIETBOPUTENHHO» BBICTABIACTCSA, €CIU OOYyYaroIIMiics HE
BBITIOJTHWJI BCE 33J]aHUsl, UMEET CYIICCTBECHHBIC NPOOEIbl B 3HAHHSIX OCHOBHOTO Y4YeOHOTO
Marepuaia MpakTUYEeCKOrO 3aHATUSA, TOJHOCThIO HE PACKPBLI COAEPKaHHE BOIPOCOB, HE CMOT
OTBETUTH Ha KOHTPOJBHBIE BOIPOCHI.

KoHnTpoJsbHbIe BONpoOCHI:
1. TaiiTe onpeneneHue 3MeKTpoOe30nacHOCTh?
2. [lepeuncnure cpeacTBa M COCOOBI 3alIUTHI YEIOBEKa OT MOPAKEHUSI ANEKTPUUECKUM
TOKOM.
3.Ha3znauenue 31eKTpOo3aluTHRIX CPECTB.
4.YTo Ha3bIBaETCS 3a3eMIICHUEM?
5.UT0 Ha3bIBaeTCS 3aHyICHUEM?
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IIpakTnueckoe 3ansaTne Ne 3
Moarema 3.1: [IpumeHeHnne cpecTB MHIAUBHAYAJIbHON 3aIIUTHI HA IPOU3BOICTBE

Heab:

- JaTh CTYAEHTAM IIPEACTaBIEHUE O POJM CPEACTB MHAMBHIyainbHOW 3amutel (CU3) B
CHCTEME 03/JOPOBUTEIIbHBIX MEPOIIPUSTUH;

- U3YYMUThb CpPEICTBA WHJMBMJYaJbHOM 3alUTBl OPraHOB JIbIXaHHUS, NPUMEHSEMBbIE Ha
IIPOU3BO/ICTBE

Xox paboTsl:

- U3y4UTh OCHOBHBbIE HOPMATHUBHO-IIPABOBbIE JOKYMEHTHI;

- U3YYUTh YUEOHYIO JINTEPATypy MO TEME 3aHATHS,

- U3y4UTh HA3HA4Y€HUE, BUJABI U O0JIACTb NMPUMEHEHMs CPEACTB MHIMBUAYAJIbHOW 3aIUTHI
OpraHoOB JbIXaHUs, IPUMEHSIEMbIE HAa IPOU3BOJICTBE.

OcHoBHbBIE CBeIeHUS

CpeacTBa MHAMBUAYAJIbHOM 3a1UTHI.

Cpeocmea 3awumovl 0peano8 OblXaHUs

CoBpeMeHHBIN YpOBEHb MPOU3BOJCTBA HE BCErJa MO3BOJSET 0OeCIeynuBaTh pPabOTAIOIIUM
Oe3ormacHbIe yCIOBHS Tpyda. MHOTHE BHIBI PAOOT CBSA3aHBI C ONACHOCTHIO TPABMHUPOBAHUS
pabouero, 3arpsA3HEHHS €ro Tela M OJSXKIbl, C BO3MOXXHOCTBIO BIBIXaHUS IBUIM, a’pPO30JIeH,
BPEJHBIX  TApOB, Ta30B, OTPABISIONIMX  BEIICCTB, HMH(DHUIMPOBAHWS  MATOTCHHBIMU
MUKpPOOPTaHW3MaMHM, arpecCMBHOTO JEHCTBUS KHUCIOT W 1mienoued u T1.m. Ilostomy ans
MPEIOTBPAIICHUS W yMCHBIICHUS BO3JACHCTBHS Ha pabOTAIONIMX BPEAHBIX M OMACHBIX
MIPOU3BOJICTBEHHBIX (PaKTOPOB MPUXOTUTCS HCIIONH30BATh PA3TUYHBIE CPEACTBA 3AIIUTHI.

Takum o00pa3om, NpU TPOBEACHUH TOBCEIHEBHBIX PA0OT WHAMBUAYATBHYIO 3allUTY
HCIONIB3YIOT KakK JOMOJHUTEIHHOE BCIOMOTAaTeNbHOE CPEICTBO B OOIIEM KOMILUIEKCE CPENCTB
3aIUTHL.

[Ipu aBapwifHBIX, PEMOHTHBIX U JPYIHUX OMH30JMYECKH TMPOBOAUMBIX paboTax
WHJMBUIYAIBHYIO 3allIUTy MEpCcOoHaja CIENyeT paccMaTpUBaTh B OOJIBIIMHCTBE CIIy4aeB KaK OJHO
13 OCHOBHBIX MEPOIIPHUATHI B CHCTEME OpPraHu3aly 0e30MacHOCTH MPOBEECHUS padoT.

CpencrtBa HHAMBUAYaIbHOM  3alllUThl, MNpPEJAHA3HAYCHBI JUI  3Al[UTBI  OJJHOTO
paboTaroriero.

Kanaccnpukanmsa cpeactB HMHAMBHAYAIbHOH 3amuThl. CpeacTBA HMHANWBUYaIbHOU
3aIUTHI MOAPA3CIAIOTCS Ha CIECAYIOIINE KIacChl U BUABL:

* U30JIMPYIOIIME  KOCTIOMBI  (ITHEBMOKOCTIOMBI,  THUIPOHM3OJHPYIOIIUE  KOCTIOMBI,
ckadanaps),
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* CpelcTBa 3alIUThl OPraHOB [bIXaHUS (MPOTHBOTA3bl, PECIHPATOPHI, CAMOCIIACATEINH,
ITHEBMOIILJIEMBI, THEBMOMACKH, THEBMOKYPTKH );

* OICKIA CHelualbHas 3alluTHAs (KOMOWHE30HBI, MOJYKOMOWHE30HBI, KYpTKH, OPIOKH,
KOCTIOMBI, TaJIbTO, IOJYNaIbTO, (APTyKH, KWJICTBI, TYIYIbI, TMOJYITyOKH, HAKHIKH, ILJIAIIH,
MOJTYTUIAIIH, XaJIaThl, PYOAIlKH, IOPTHI, TUIAThS, capadaHbl, OJ1y3bl, OOKH, HATUICYHUKH );

* CcpeACTBa 3almUThl  PyK (PyKaBWIIBL, TIEpYATKH, IMOJYNEPYATKH, HAMAJIbYHUKH,
HaJTaIOHHUKH, HAITyJIbCHUKH, HAPYKABHUKHU, HATIOKOTHUKH );

* CpeiCTBa 3allUThl HOT (Camord, Ccamnord ¢ YyIJIUHEHHBIM TOJICHHILEM, Carord C
YKOPOYEHHBIM T'OJICHUIIIEM, TIOJyCaroru, OOTUHKH, MOTYOOTUHKH, TYIH, OaXuibl, Tajlolid, OOTHI,
TaIoO4YKH, YHTBI, 9YBSIKH, IITUTKHA, OOT(POPTHI, HAKOJICHHUKH, IIOPTSIHKH );

* CpeJCTBA 3aIUTHI I1a3 U JUlA (OYKH 3aIIUTHBIC, IIUTKU JUIIEBLIC);

* CpeICTBa 3AIUTHI TOJOBBI (KACKU 3aIIUTHBIC, MIJIEMBI, MOILIEMHHUKH, IIIAIKH, OCpEeTHI,
IIUISATIBI, KOJITIAKW, KOCBIHKH, HAKOMAapHUKH);

* CpelcTBa 3alllUThl OPraHoB ciyxa (IMPOTHBOLIYMHBIE IJIEMbI, MPOTHBOLIYMHBIE
BKJIAJIBIIIH, IPOTUBOITYMHBIC HAYIITHUKH);

* CpelcTBa 3alllUThl OT MAaJeHUS C BBICOTHI U JApPYrue MPeIOXpaHUTENbHbIE CpPEICTBa
(IpeoXpaHUuTEeNbHBIC TOSCA, IUAICKTPUYCCKUE KOBPHUKH, PYJYHBIC 3aXBaThl U MAHHITYJISTOPEI,
TPOCHI, JIOBUTEIIH U IP.);

* 3AIIUTHBIC JCPMATOJIOTUICCKUE CPEACTBA (MOOIIHE MACTHI, KPEMBI, Ma3H);

* KOMIUJICKCHBIE CpEACTBAa 3alllUThl, T.e. EIUHBbIE KOHCTPYKTUBHBIE YCTPOMHCTBA,
oOecrieunBaroIIUe 3allUTy JBYX M OOJiee OpraHOB: JbIXaHWS, 3PCHHS, CIyXa, a TAKXKe JIHIA U
T'OJIOBBI.

CpeacrBa mHANBUAYaTIbHOM
3auunTbl paboTHUKAE

3awuta opraHos

3awumTa ronossl 3peHus
OT nagaowmnx npegMeTros OT MENIKHUX HaCTHY, AbiMaE,
M BbICTYNaloWsx geranei m HINyYeHns
3awura 3awunra opraHos
opraHoB cayxa AbIXaHusa
OT rPOMNKHX 38yKOB OT BpegHbiX rases, Napos,
neinu
Cneyoagexaa =
OT BO4gbi, BLICOKHX
M HASKHX TEMNeparyp
MegunymHckue
cpeacraa @
ANR ONMCTKH
OT 3arpasHesni
06yBb

OT BHICOKHX M HHIKHX N g.
TeMneparyp, rpasn u Ap [—

B coomeemcmeuu co cmamveni 17 ®edepanvnozo 3axkona «006 ocnosax oxpamvl
mpyoa 6 Poccuiickon @eodepayuu» u cmamoveir 221 Tpyooeozo xrodekca P®D
padomodameny 00a3anH  OechiamHO NO  YCMAHOGIEHHLIM HOpMam obecneuums
cpeocmeamu  UHOUGUOYAILHOU 3AWUmMbl  PAOOMHUKOB, GbLINOJHAIOWUX pPAOOMbl 60
6peOHbIX U (UN1U) ONACHBIX YCIAOBUAX, 0COOLIX MEMNEPAMYPHBIX YCA0BUAX UTIU YPCIAOBUAX,
C8A3AHHBIX C 3a2PA3ZHEHUEM.

PecnupaTopbl TPUMEHSFOTCS AJISl 3alIUTBl OPTraHOB JIbIXaHUS OT PaJHOAKTUBHON U
TPYHTOBOM IBUTH U TIPU IEWCTBHUAX BO BTOPUYHOM 00JIake OaKkTepUaIbHBIX (OMOJIOTMYECKUX )
CPEICTB.

CeerooTpaxarenm
AN paboTsl B YCNOBHUAX
HHUIKOA OCBELIEHHOCTH

3awmnrta pyKk

OT 33arpRsSHENHiH, TPABM

3awura ot nageHus
C BbICOTHI

CTPaX0BOYHLIE NPHBAIN

M yAepxusaowme nosca
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Wzonupytomue (LUTAHTOBBIE WM KHCJIOPOAHBIE) PECHUpPATOPBl HCIOJIB3YIOT TPU
HE/0CTaTOYHOM (MeHee 16%) colepaHUU KHCIOPOJa, a TAaKXKe IPH BBICOKOM COJEpKaHUU
BpPEIHBIX TpUMEcei B BO3AyXe (Hampumep, NpU aBapUHHO-CIACATENbHBIX paboTax).
OunpTpytomue (IPOTUBOMBUIEBbIC) PECIUPATOPHI JIETKH, MOPTATUBHBI, HO TNPH BBICOKON
3arpsiI3HEHHOCTH BO3/lyXa MEHEE HalEKHBI, YEM U30JIUPYIOLIHE.

Puc.1. Pecniupatop

a — pecnupaTopHbIi matpoH tumna P; 1 — kopoOka, 2 — HaBUHTOBaHHAs! TOPJIOBUHA,
3 — otBepcTHE (UCHOJB3YETCS COBMECTHO C JIMIIEBOM YacThbl0 — IIIEM MacKoi
(GUITBTPYIOIIETO MPOTHUBOTA3a);

0 — pecrniupatop P-2; 1 — ¢unbrpytomas noiymacka, 2 — BIbIXaTeIbHbIA KilanaH, 3
— BBIABIXATEIbHBIN KJIaNlaH, 4 — 3JIACTUYHBIE TECEMKH, 5 — HEPACTATUBAIOIINECS TECEMKH,
6 — HOCOBOI1 3aKUM.

B kauectBe (unpTpa pecnuparopa, 3alMIIAIONMX OT PATUOAKTUBHOU MBUIH, CIIYKaT
pa3iuyHble BOJIOKHUCTBIE MaTepuaibl: GeTp, BaTta, TodpprupoBaHHas Oymara, phIXJblii KapTOH
WM TKaHU U3 HATypaJIbHBIX W CHHTCTUYCCKHUX BOJIOKOH. B HpOHSBOI[CTBGHHOﬁ u
J1a00paTOPHON MPAKTHUKE IIMPOKOE PACTIPOCTPAHCHHUE TOTYUUI MPOCTEHIITUN PECTTUPATOP —
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pecriuparopHas nosska IIb-1, naseiBaemas «Jlemectok», cocrosmas U3 (UIBTPYIOIIEH
TKaHH, 3aKIIOUYEHHON MEXIY IBYMS CIOSIMHA Mapiid; MOBS3Ka 00JIaaeT BBHICOKOW 3aIlUTHOM
CIOCOOHOCTBIO U Majioi Maccoi (okoso 10 1). s 3amuThl OT pagdOaKTUBHOW MBUIA MOTYT
TaKKe MPUMEHSITHCS PECIIMPATOPHI Pa3InYHBIX THIIOB (puc. 1).

NenecTtok-1 P-2 Y-2K

Pecimpatop P-2 npescrasiser co6oit GMIbTPYIOIIYIO TOTYMacKy, CHA0)KEHHYIO IBYyMs
BJIBIXaTEIbHBIMHA KIJIATIAHAMH, OJHHMM BBIIBIXaTEIbHBIM KJIAlaHOM C NPEIOXPAaHUTEIHHBIM
9KpPAaHOM, OTOJIOBBEM, COCTOSIIIUM M3 3JACTUYHBIX M HEPACTATUBAIOIIUXCS TECEMOK MU
HOCOBBIM 32)KHMOM.

Hapy>xHast yacTh MoJiyMacku U3roTOBJICHA U3 NOJIMYypeTaHa (IOPUCTOr0 CUHTETUYECKOTO
MaTepuaiia), a BHYTPEHHSS W3 TOHKOW BO3MYXOHEIPOHHUIIAEMON IUIGHKH, B KOTOPYIO
BMOHTHUPOBAaHbI BJIbIXaTeIbHbIE KiamaHbl. MexIy MOJUYpeTaHOM M IJICHKOW pacIoloKeH
GUIBTP U3 TOTMMEPHBIX BOJIOKOH.

[Ipu Bmoxe BO3AYX MPOXOIUT Yepe3 BCIO HAPY)KHYK MOBEPXHOCTb IMOJMYypeTaHa M
GUIBTp, OYMINACTCS OT MBUIH U Y€pe3 BIbIXATEIbHBIE KJIAMIAHBI TIONA/IaeT B OPTaHbl JBIXaHNUS.

[Ipu BbIIOXE BO3/1yX BBIXOJHUT HApYXKy Yepe3 BbIAbIXaTEIbHbIIN KiIanaH.

WsroraBnuBarotcest pecnpaTopsl P-2 Tpex pa3mepos.

[TonGop pecnupaTopa OCYLIECTBISIETCS IO pa3MepaM, KOTOpbIE ONPEAESIOTCS I10
pe3ynbTaTaM HM3MEpEHHUs BBICOTHI JHIA (PacCTOSHUS MEXKIy TOYKOH HamOOIBIIEro
yII1yOJIeHUsI IEPEHOChS U CaMOil HU3KOH TOUYKON MOA00pOIKa).

Tab6muma 1
Nsmepenn TpeOyemprit pazmep
€, MM pecrimparopa
o 109
Ot 110 no
119
120 u
Oonee

[Mocne mombopa pecnuparopa MPOM3BOIAMTCS €ro NMPHMEPKAa M IMPOBEpKA IIOTHOCTH
MIPHUJIETAHUS TTOJTyMAaCKH.

/lna npumepku pecnupamopa HeodxX00umo:
- BBIHYTh PECIIUPATOP U3 MAKETA U MPOBEPUTH €r0 UCIIPABHOCT;
- HaJeTh MOJYMAacKy Ha JHMIO TaK, YTOOBI MOAOOPOAOK U HOC Pa3MECTUIIUCh BHYTPHU
Hee, OJIHa HEpaCTATHMBAIOLIASCS TeChbMa OTOJIOBbSl pacmojarajach Obl Ha TEMEHHOH 4YacTH
rojJOBbl, a Jpyras — Ha 3aTbUIOYHOHM; INpPU HEOOXOAUMOCTH C TIOMOIIBIO MPSKEK
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OTPETYJIMPOBATh JJIUHY AJIACTHUYHBIX TECEMOK, JJIS Yero HeOOXOAUMO CHSTH IMOJyMAacKy U
CHOBA HAJICTh;
- IIPMKaTh KOHIIBI HOCOBOI'O 3aKMMa K HOCY.

ITpu HazeBaHuMM pecnMpaTopa HE CIENYET CHUIBHO NPHKHMMATH MOIYMAacKy K JIULy H
CHJIBHO 00KMMaTh HOCOBOH 3a5KHM.

JUis mpoBepKM IJIOTHOCTH MpHJIEraHUs HaJeTOM NOJIyMAacKd K JIMIY HEO0OXOAMMO
JIAJIOHBI0 PYKH IUIOTHO 3aKPBIThb OTBEPCTHS NPEAOXPAHUTENBHOIO YKPaHA BBIIBIXATEIBHOIO
KJIallaHa U ClIeNaTh JIETKUW BBIAOX. ECiM mpu 3TOM IO JIMHMM IPUJIETaHUS PECIUpaTopa K
JIMIYy BO3JyX HE BBIXOAMT, a JIUIIb HECKOJBKO pPa3AyBaeT IIOJIyMacKy, peCcIUpaTop HaaeT
IepMETUYHO; €CJIM YYBCTBYETCS, UYTO BO3JYyX NPOXOJUT B 00JacTH KpbUILEB HOCA, TO HAJO
IJIOTHEE MPHUKATh K HOCY KOHIIBI HOCOBOTO 3aKMMa. ECiM repMeTHMYHO HAJIEeTh pecrnupaTrop
HE y/1aeTcsi, He0OXO0AUMO €ro 3aMEHUTh PECIIUPATOPOM JIPYTOro pazMepa.

Ilocne mnpuMepkn M TPOBEPKH IUIOTHOCTH IPWIETAHUA IIOJYMAacKH PpPECIHUPaTOp
YKJIQJbIBAa€TCS B INAKET W 3aKphIBAcTCA C IIOMOIUBIO Kojbpla. B TakoM Buae pecnuparop
XPaHUTBCS.

[Tpy mosip30BaHMM PECIUPATOPOM HEOOXOJUMO HEPUOJIUYECKU IMPOBEPATH IMJIOTHOCTh
IIPUJIETaHUsl IOJYMACKU K Jiny. [ yAaJeHus BiIaru U3 NoJAMacOYHOr0 IPOCTPaHCTBA Yepe3
BbIJIBIXaTEJIbHBIN KJIalaH HYKHO Harubarb rojioBy BHU3. [Ipu oOMIBHOM BBIJIEJIIEHUH BIaru
MOXKHO Ha 1-2 MMH. CHATh pecnuparop (TOJIbKO IPU MCIONb30BAHUM IS 3aLIUTHl OT
pajlMOAKTUBHOM NBUIM), BBUIUTH BJary M3 BHYTPEHHEW IOJIOCTU IOJYMAaCKH, MPOTEPETh
BHYTPEHHIOIO [IOBEPXHOCTh U CHOBA HAJIETh PECIIUPATOP.

[Tocne cHATHS pecnvpaTopa HEOOXOAMMO IPOU3BECTH €ro JIe3aKTUBALMIO IIyTeM
yAaJeHusl MbUIM C HapyXXHOW YacTH IOJIyMAacKd BBIKOJAUMBAHUEM (BBITPSIXHWBAHUEM) WIH
OCTOPOXHBIM TIOCTYKMBAaHHEM TOJyMackod o Kakoi-mubo mpenmer. BHyTpeHHs
IIOBEPXHOCTh TOJYMAacKH IPOTHUPAECTCS BIIAXKHBIM TaMIIOHOM, IIPM 3TOM IIOJIyMacka He
BBIBOPAYMBAETCS. 3aTEM PECIIUPATOP NMPOCYIIUBAETCS, YKIAAbIBAETCS B IIAKET, 3aKPhIBACTCSA C
ITOMOIIBIO KOJIbIIA.

IIporuBora3s — 3To ycTpoiicTBo (pubOp) /Ui 3alUThl OPraHOB JAbIXaHUS, IJ1a3 U JIMLA
YesloBeKa OT OTPABJISAIOUINX, PAJUOAKTHBHBIX BELIECTB, OAKTEPHAIBHBIX CPEJICTB U JIPYIHX
BPEIHBIX IpUMeECEH, HaXOIAIIUXCS B BO3JyX€ B BHUJAC MApOB, ra3oB wiu asposonei. Ilo
MPUHLMITY WHIUBUAYAIbHOW 3aIIUTHI MPOTUBOTa3bl JAEIATCS Ha (QUIbTpYIOLIUE, AeicTBHE
KOTOPBIX OCHOBAHO Ha OYUCTKE ((PUIBTpPAIMK) BIBIXa€MOI'0 BO3yXa OT BPEAHBIX MpUMECEH,
U HW30JIMPYIOIIHE, NPUMEHEHHE KOTOPBIX ITOJHOCTBIO W30JIMPYET OPraHbl JbIXaHHUS OT
OKpy>KaroIliel cpenibl (AbIXaHUE OCYILECTBIISETCS BO3yXOM, PET€HEPUPYIOIINMCS B MaTPOHE
MIPOTUBOrasa).

PuILTPYIOIIHI IPOTUBOIra3

OuiIbTPYOIIKE MPOTUBOTA3bl B BUJIE€ MHOTOCIIOMHBIX MapJI€BbIX MOBSA30K, IPOIMUTAHHBIX
CMELUANbHBIMA PAcTBOPAMH JUIS 3allUTHl OT XJiopa M (pocreHa, MOSIBHIIMCH BO Bpems 1-i
MHPOBOM BOMHBI 1914—1918r.r., 0o1lHaAKO NpH MPUMEHEHHUH JIP. OTPABJISIIOIINX BEIIECTB OHU
okazanuch HenpuroanbiMd. B 1915r. pycckum yuénbiM-xumukom H. JI. 3enuHckum ObLI
M300peT€H NepBbI B MUpE CyXOW (QHIBTPYIOLIUN MPOTUBOTA3 C aKTUBUPOBAHHBIM YIJIEM U
pe3nHoBOM Mackod. B 1916r. sTtoT mpoTuBOras MoCTyNWI Ha BOOPYKEHUE PYCCKOM M
COIO3HMYECKMX apMui. Bckope cyxwe MNpoTHBOrasbl MOSBWINCH B apMHSIX JIPYrUX
roCcyAapcTB.
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Puc. 2. @unbrpyromuii npoTuBoras

1 — mporuBorasHast KopoOka; 2 — CHenUuanbHO 00paOOTaHHBIN AKTHBHUPOBAHHBIN
yroiib; 3 — a’po30ibHbIN PunsTp; 4 — pe3nHoBas Mpodka; 5 — nuieM-Macka; 6 — oukw; 7
— KJIamaHHas KOpoOKa; 8§ — coenMWHUTENbHAS TpyOKa; 9 — mpoTuBorazHas cymka; 10 —
naMka; 11 — teceMa; 12 — cnenualibHbIN Kapanaai;, 13 — He3anoTeBaromue mieHku; 14 —
YTEIUIUTENbHASE MaHKETa.

OubTpyOUUi MPoTUBOra3 (puc.2) MpUMEHSETCs ISl 3alIUThl OT MONaJaHus B OpraHbl
JBIXaHUSI, HAa TJa3a M JIMIIO0 OTPaBJISIONINX, PAJUOAKTHBHBIX BEIIECTB U OaKTEepUaTbHBIX
(OMONIOrMYECcKUX) CPENICTB.

IIpuHIMIT 3a0IMTHOTO AEWCTBHUS MPOTHUBOra3a OCHOBAaH HA TOM, YTO HMCHOJIb3YEMbIN
JUIS BIXaHUS BO3AYX IMPEABApUTENBbHO ouumiaercs ((QuibTpyercs) OT BPEAHBIX MpUMeceH.
[Ipu BHOxe 3apakeHHBIA BO3yX IOCTYMNAET B HPOMUBO2A306YI0 KOpoOKy. OUUIICHHBIN B
KOpoOKe  BO3JyX  TOCTyHmaeT  4epe3  COCOUHHUTEIbHYIO  TPYOKYy  IOA Jiuueeyio
yacms nipoTuBorasa. Kpome Toro, B KOMIIJIEKT MPOTUBOra3a BXOJSAT MPOTUBOIa30Basi CyMKa,
HE3aloTeBalOlMe IUIEHKM WM CHEUUANbHBIA «KapaHJaln I [PEeJOXpPAaHEHUs OT
3aroTeBaHUS CTEKOJ OYKOB.

IIporuBorazoBasi KOpPoOOKa CIY)KUT JUIsI OYMCTKM BJBIXa€MOro BO3JlyXa OT
OTPABJISIIOIINX, PAJUOAKTUBHBIX BEIIECTB M OaKTepHalIbHBIX (OHONOrHueckux) cpeacts. Jis
3TOr0 KOpoOKa CHapspKeHa MPOTHUBOABIMHBIM (23PO30JIbHBIM) (PHIBTPOM U CHEIHATbHBIM
nornoTuTenieM. B a’po3onbHOM (UIBTpE OH OYHIIAETCS OT a’dpo30Jieid, a B cioe (IHMXTe)
AKTUBUPOBAHHOTO YTJII — OT MapOB U Ia30B.

Jluyesass ~ uwacme IpOTHUBOraza  o0eCHeurMBaeT  MPOBEACHHE  OYHUIIEHHOTO B
MPOTHUBOTa30BOM KOpPOOKE BO3JyXa K OpraHaMm MAbIXaHWS M 3allUINaeT TJiaza W JIUIO OT
ronajaHus Ha HUX OTPABJISAIONINX, PATUOAKTUBHBIX BEIIECTB M OAKTEPUATHHBI

JluueBass yacTh MNPOTHUBOTa3a COCTOUT W3 PE3MHOBOM IUJIEM-MACKM C OYKaMU U
oOTeKkaTeIsiMH, KJIallaHHOW KOPOOKU U COETUHUTENBHON TPYOKH.

III1eM-MacCKU UMEIOTCS TISITH, YETBHIPEX M TPEX pa3MepoB B 3aBUCUMOCTU OT oOpasia
nuteBor yactu. Pasmep o6o3HavyeH mudpoil Ha MOAOOPOMOYHON YACTH TUIeM-Macku. Jlist
COXpaHEHHUs T'POMKOCTH pE€Yd B MPOTUBOTa3e crenuanbHble guiessie yactu HIMC u MM-1
HMEIOT MEMOpaHHYI0 KOpPOOKY, COCTOSIIYI0 M3 KOpITyca, PE3MHOBOTO KOJbIIa, MEMOpPaHbI,
OIOPHOTO KOJbIA, (hJIaHIA M KPBIIKA. JTH JIMLEBBIE YaCTH 00ECIIEYMBAIOTCS KOPOOKAMH C
3amacHbIMH MemOpaHamu. DpPOHTANBHOE PACHOJIOKEHHUE U pa3Mephbl CTEKOJ OYKOB IUIEM-
macku [IIMC obecnieunBaet paboTy JMYHOTO COCTABA C ONTUYECKUMHU PUOOPaMHU.

Knanaunasa kopodxa iy XUT ISl paclipeleIeHUs MOTOKOB BJIBIXa€MOTO U BBIABIXaeMOI0
BO3[yxa. BHYTpHM KOpPOOKH TOMENIAIOTCS BABIXATENbHBIM M BBIABIXATEIBHBIN KJIamaHa
(OCHOBHOW W JOTOJHUTENbHBIN). BhIIbIXaTeNbHBIA KiallaH — HamOoJiee OTBETCTBEHHAs W
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BMECT€ C TeM Haubosee ysA3BUMas [eTajb KJIalaHHOW KOpPOOKH, TaK Kak IpH €ro
HEHMCIIPaBHOCTH (3aCOPEHMH, 3aMEP3aHNN) 3apaXKEHHBIA BO3AYX OyJeT IPOHUKATh MO/ IIEM-
MAacKy.

Coeounumenvuas mpybka CAyXKUT U1 COCOUHEHUs LUIEM-MacKd C IPOTHBOIa30BOM
KOpoOKoll. BepxHMM KOHLIOM MpU MOMOIIM BBUHTHOM Trallku OHa IPHUCOEOUHSETCS K
KJIAIIaHHOW KOpOOKe, a HM)KHHUM KOHIIOM IIpH IOMOIIY HUMINENIS M HAaKUIHOM ralku — K
TOPJIOBUHE TIPOTHBOTA30BOM KOPOOKH.

CoenunurenbHas TpyOKa M3rOTOBJIEHA W3 PE3MHBI U MMEET MONEPEYHbIE CKIAIKU
(rops), uTO IpUIAET €l HEOOXOIUMYIO YIPYTOCTh M 00ECIIEYMBACT MPOXOXKICHUE BO3IyXa
MIpU U3ruodax.

IIpoTuBorasoBasi cyMmKa CIIy)KUT JJIsl XpaHEHUS U MIEPEHOCKH IpoTuBoraza. OHa uMeer
JiBa OTHEJICHUs: OJHO — JJs IPOTHBOIa30BOM KOPOOKM, Ipyroe — s JHUIEBOH YacTu
IIPOTUBOTra3a U pecrnuparopa, He3aloTEBAOIINX UICHOK MJIM «KapaHJala U I1eperoBOPHBIX
memOpaH. Kpome Toro, Ha cymMke MOXeT ObITh Hapy»KHBIH KapMaH JUIsl WHAMBHUIYAIbHOTO
IIPOTUBOXUMHUYECKOTO MMAKETA.

Iloobop winem-macku

TIloobop winem-macku ocyujecmeisiemcs no pasmepy, KOmopbwili onpeoensemcs nymem
U3MepeHUst 207108bL NO 3AMKHYMOU TUHUU, NPOX0OAujell Yepe3 MaKyuky, no0oopoooK U ujexu.
Hsmepenus okpyenaromes 0o 0,5 cm.

Tabnuya 2

Pesynprar u3MepeHMii B CM I Tpebyemplit
LJIEM-MacKU pasmep

o 61,0
61,5-64,0
64,5-67,0
67,5 u 6onee

HpaBI/IJ'ILHO n0n06paHHa;1 IIeM-MackKa J0JIKHA IJIOTHO MPHJICTAaTh K JIMIY U UCKIIKOYAaTh
BO3MOXHOCTbH IMPOHUKHOBCHUSA  HAPYKHOI'O BO3lyXa B OpraHbl  ObIXaHUA, MUHYA
MIPOTHBOTa30BYIO KOPOOKY.

[TpoBepka moadopa HUIEM-MAacKH U HUCIPABHOCTH MPOTHBOra3a MpU IMOJyYEHUHU €ro B
IOJIb30BAHHUE, 4 TAKIKC B XOAC 3KCILTyaTallu MMPOBOAUTCA BHCITHUM OCMOTPOM U HpOBepKOﬁ
IMpOTHUBOrasa Ha rcpMETUIHOCTD.

Buewnuit ocmomp npomueozaza npouszeo0ums é cieoyrouiem nopsaoke:

- TPOBEPUTH IEJIOCTHOCTh NUIEM-MAacKHd, OCMOTPEB €€; MecTa OOHapYyKEHHBIX
IIPOKOJIOB HJIM IOPHBIBOB o0BecTH C HapyxcHoﬁ CTOPOHBI XMMHUYCCKHM KapaHOallloOM HIIN
PYUKOI¥;

- IPOBEPUTH 1IETIOCTHOCTH JIeTalieil MeMOpaHHON KOPOOKHU U MPaBUILHOCTH €€ COOPKH;

- HOPOBEPUTH HEIOCTHOCTH CTCKOJ OYKOB, HCIPAaBHOCTH 06TeKaTeJ'IeI71, HaJIMYUEC U
HUCIIPAaBHOCTH NPUIKUMHBIX KOJICII;

- OCMOTpPETH KJIAMaHHYI KOPOOKY M MPOBEPHUTH, HET JIM HA HEH BMSITHUH, IPOOOUH U
PKaBUMUHBI, IPOBECPUTH COCTOSAHUC KIIAIIAHOB, a@ TAKIKE PE3UNHOBOI'O IMPOKJIAJ0OYHOTO KOJIbIA,

- OCMOTPETh COEIMHHUTEIbHYIO TPYOKY W INPOBEPUTH, HET JIM HA HEHl MPOKOJIOB U
IOPBIBOB, HC MMOMSITA JIM HAKWIHAA UJIM BBUHTHAA T a1711<a, HCT JIM CpbIBA pCSB6LI;

- OCMOTpETh TNPOTHUBOra30BYI0 KOPOOKY U MPOBEPUTH, HET JU Ha Hel NpoOOuH,
P’KaBUMHBI U HC ITOMATHI JIM TOPJIOBHHA U KPBIIIKA,

- BBIHYTh PE3WHOBYIO ITPOOKY M3 OTBEPCTHUS B JIHE TPOTHBOTA30BOM KOPOOKH;

- HOPOBCPUTH HAIUYHUC U COCTOAHHC YTCIUIUTCIIBHBIX  MAXKCET, KOpO6OK C
HE3aroTeBarOIimMn IJICHKaMM MW 3allaCHbBIMU MeM6paHaMI/I, «KapaHaama»  IIPOTHUB
3ar10T€BaHus CTCKOJI OUYKOB.

HpOTI/IBOFa3 HOCAT B TPCX NOJIOKCHUAX! ((I’ZOXOOHOM)), «Hazomoeey u «60esoMm».
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Jliist mepeBoia MpOTUBOTa3a B «IOXOTHOE) MOJIOKEHUE HEOOXOIMMO: HAJIeTh CYMKY C
IIPOTHBOIa30M 4epe3 IPaBoe IJIeUO Tak, YTOObl OHA HaXOWJIach Ha JIEBOM OOKY, U KJIallaH ee
Obul OoOpamieH OT celsi; MOJOTHATh C MOMOINBIO MEPEABMKHON MPSDKKH JUIMHY TIJIEYEBOTO
peMHs Tak, 4TOObl BEPXHHUIl Kpall CyMKM ObUI Ha YpOBHE IOSICHOIO PEMHs; OTCTEIHYTb
KJIAallaH CYMKH, BBIHYTH IIPOTMBOTra3, IIPOBEPUTH HaAekKHOCTh HpucoeauHeHus PIIK k
JULEBOM 4YaCTH, COCTOSIHUE CTEKOJI OYKOBOTO y3ja W KIAIIAHOB BBINOXA, I'PS3HBIE CTEKIIA
IIPOTEPETh, YTPATUBIIME IPO3PAYHOCTh HE3ANOTEBAIOIIME IUIEHKM 3aMEHUTh; YJIOKUTH
IIPOTHBOIa3 B CYMKY U 3aCTETHYTh €€; CIBUHYTh CYMKY C IIPOTHMBOra30oM Ha3aj, 4TOObI MpH
xo07p0e OHa HEe Mellajia JABIKEHUIO PYKH M MPH HEOOXOIMMOCTH 3aKPEMUTh MPOTUBOra3 Ha
TYJIOBUIIIE C IOMOIIBIO TIOSCHON TECHMBI.

[Ipu mepeBojge NPOTHBOra3a B TIOJOKEHHUE «HArOTOBE» HEOOXOJUMO PpACCTErHYTh
kiaman cyMku (y mportuBorazoB [IMIT m TIMI'-2 cymku He paccTerwBaTh), 3aKpENUTh
MIPOTHBOTA3 MOSICHON TEChbMOIA Ha TYJIOBHILE, OCIIA0UTH OJ00POIOYHBINA peMeHb NUIEMO(OHA
(cranbHOrO HUIEMa) WM Pa3Bsi3aTb TECEMKHM TOJIOBHOIO yOopa, OTCTETHYTh MMIIOTKY C
ko3bIpbkoM OT KypTku OK3K. IlnedeBoii pemeHb CyMKH pacloyiaratoT, Kak MpaBUio, MOJ
JIIMKaMH BELIEBOI'0 MEIIKA, HO ITOBEPX PEMHEN CHapsKeHUs U aeprkarenei miama OIT-1M.

Hnst nomenus: nporuBorazoB [1b®, [IMK u [IMK-2 Ha mosicHom pemMHE HEOOXOIUMO:
CHSTh PEMEHB, NPOJETh €0 B LIJIEBKY HA 3aJHEH CTEHKE CYMKHU U 3aKpPEIUTh Ha TYJIOBHILE,
CIBHHYB CYMKY C MPOTHBOTA30M Ha3aJ TaK, YTOOBI MPH X0Jp0€ OHA HE MEIIalla JIBHKCHHIO
pYKH.

B «O0oeBoe» moJIOKeHMEe TIPOTHBOra3 MepPeBOAAT M0 CUTHAJNY «XHUMHYeCKAs
TpeBora», no komanjae «l'azpi», a Takxke CaMOCTOATENABHO.

Hns nepeeoda npomusoeasa 6 «b60egoey NONOHCEHUE HeoOX00UMO. 3a0eprcams
OvIXanue, 3aKpblms 21d3d, NPU He0OXOOUMOCU NOLONCUMb OPYIHCUE, CHAMb CIMATLHOU Uilem
U 207106HOU YOOP, GbIHYMb NPOMUBO2A3, 635AMb WIEM-MACKY 00euMu PyKamu 3a ymoaujeHue
Kpas y HUdCHeU yacmu max, 4moobsl 6o1buiue naubybsl 1a00HU ObLIU CHAPYHCU, A OCMATbHbLE
BHYMpU  ee; NPUNOICUMb HUIICHIOID 4aCMmb WAeM-MACKU 100 No0OOPOOOK U pe3Kum
O8UdICEHUEM DYK 66epX U HA3A0 HAMAHYMb WIEM-MACKY HA 207108y MAK, 4modvl He Obllo
CKIAO0OK, A OYKOBblU Y3€e]l PACNONA2ANCA NPOMUG 2143, YCMPAHUMb NEePeKoC U CKIAOKU, eClu
oHU 00paA306aUCy, NPU HAOEBAHUU WIEM-MACKU, COeNamb NOJHbIN 8b100X, OMKPbIMb 21a43a U
80300HO8UMb ObIXAHUE.

HaneBars mpoTuBOrassl MOXHO M APYTMMH NPHEMaMH, HO UX NPUMEHEHHE JIOJKHO
o0ecnieunBaTh OBICTPOE M TMPABWIBHOE HAJEBAHWE U COXPAHHOCTh JIMIIEBOW YacTu
IIPOTUBOTa3a.

Jlns HaneBaHUs MPOTUBOraza B IMOJOXKEHUM Jie)Ka HEOOXOAMMO: 3aJepKaTh JbIXaHUE,
3aKpBITh IJ1a3a, CHATH FOJIOBHOW YOOp; 1OCTaTh MPOTHBOTa3 U3 CYMKH U HAJIETh €ro; CAenaTh
BBIJI0X, OTKPBITH TJ1a3a, BO30OHOBUTH JIbIXaHUE.

BaxHbIM yCcroBHEM UIMTEIBHOTO MpeObIBaHUS W pabOTHl B NPOTHBOras3e SBISETCS
riy0OKOe W PpOBHOE JbIXaHHWE, KOTOPOE BHIPa0ATBHIBAIOT B MPOIECCE CHCTEMATHYECKHX
TpeHupoBoK. IlpaBuinbHOE 1bIXaHHME B MPOTHBOra3e CIOCOOCTBYET  COXPaHEHMIO
60ecrocOOHOCTH JIMYHOTO COCTaBa MPH JEHCTBUSAX B 30HE 3apaKEHUS.

Ecnu B mporecce MCMONb30BaHUS NMPOTUBOra3a JbIIIATh CTalo0 TPyAHEE, HEOOXOAUMO
JIETKUM MOCTYKHBaHUEM PYKOMH 110 KOpOOKe CTPSIXHYTh MbLIb WM CHET ¢ uexia. Ecnu u nmocie
9TOrO JBINATh TPYAHO, TO, HE CHUMasl IPOTHUBOrasa, CHATh Y€XOJ, CTPAXHYTh C HErO IbUIb
WJTU CHET U OBICTPO HA/IETh Ha KOPOOKY.

[To OKOHYAaHUM MCIOIB30BAHUS MPOTUBOTra3a B «00EBOM» IMOJIOKEHUH CHSITH C KOPOOKH
4YEXOJI U CTPAXHYTH C HETO IbUIb.

IIporuBoras cummarp no komanjae «IIporusoras cusaTb» wianm «CpeacrBa 3aMThI
CHATH»!

[To »3TOi1 KOMaHzEe: CHATH TOJIOBHOW YOOp, B3ATh PYKOW KJIAaHHYIO KOPOOKY, Clerka
OTTAHYTHb JIMIECBYIO 4acTb BHHM3 W JBMJKCHHUEM PYKH BIIEpE], U BBEPX CHATh INPOTHUBOIa3;
HA/IETh TOJIOBHOM yOOp M CTaJIbHOW LUIEM, €CIM OHM HE 3apa)KCHbI; CJIOXKHUTh MPOTHBOTa3 M
YIIOXKHUTB €r0 B CyMKY. IIpy BO3MOKHOCTH CHATYIO JIMLEBYIO 4acTh BBIBEPHYTh HaM3HAHKY,
IIPOCYIIUTH U MPOTEPETh UNCTON BETOIIBIO.
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[Topsiaok cHATHS MPOTUBOTA3a, 3apaKEeHHOTo KaneabHoXuAkuMu OB, n3noxen nuxe. B
cllydae JUIUTENIbHOTO MPeOhIBaHMsI JIMYHOTO COCTaBa Ha 3apa)KCHHOW MECTHOCTU M HAJIMYHS B
BO3/IyX€ HE3HAYUTEIbHBIX KOHIIEHTpanui napoB ¢ochopopranndeckux OB momyckaercs ¢
pa3penieHuss KOMaHIUPOB NOIPa3/IeJICHUN OJTHOKPATHOE CHATUE IPOTUBOTa30B.

[Ipunoxennel
Kaaccupuxkauus CH3

ITo Ha3HaAUeHMIO:
*  WHAMBUAYa/IbHbIe CpPe/ICTBA 3all[UThl OPraHOB /IbIXaHUs
(CHN30/1)
* cpeacTsa 3aumThl KOXHU (C3K)
ITo npUHOMITY 3aI{HTHOIO /{eHCTBHS:
* (pwibTpyIOIIHe
°  H30/IMpYIOLIHe

[Tpunoxxenune 2

OcHogHble O00KYyMeHmbl, pecyrupyroujue npuMeHeHue u nopAO0OK 6vbl0ayu Ccpeocme
UHOUBUOYANLHOU 3AU{UMbL HA NPEORPUAMUAX U 6 OP2AHUZAUUAX:

» Tpynogoii kogekc Poccuiickoit @enepanmu (ct. 209-212, 215, 219, 221);

» denepanpubiii 3akoH 0T 17.07.1999 1.- 181 «O06 ocHOBax oxpaHbl Tpyaa B Poccuiickoit
Oenepamum» (cT. 4, 1. 1; cT. 8; c1. 9, 1. 5; cT. 14, 1. 2; c1. 17, . 1 m 2; cT. 20, 1. 3);

» Oenepanbubiii  3akoH  OoT  30.03.99 r.- 53 «O caHUTapHO-3MHUIEMHUOJIOTUYECKOM
Osaromosryunu HaceneHus» (ct. 25, m. 2; ct. 39, m. 3; cT.

55,m. 1);

* MMOCTAaHOBJEHHWE MUHTpyAa U CONUaIbHOTO pa3BuTHA P® «O mpoBeneHuu aTTeCTaIlMU
pabouux MecT 1o ycinoBuaMm Tpyna» ? 12 ot 14.03.1997 r. (n. 3.3 u npunoxenue 7);

» denepanbubiii 3aK0H 0T 17.12.1999 1. ? 212 «O 3ammTe npaB moTpeduTenen»;

* nocraHoBieHne Muntpyga PO ot 18.12.1998 1. - 51 «OO0 yTBepk aAeHUH NpPaBUI
oOecrnieueHrs pabOTHUKOB CHEIHATbHON OJeX10H, crienrnaibHOH 00yBbIO U JIPYTUMH CPEACTBAMH
WHJIMBUIYaJIbHOW 3aIIUThD» ¢ U3MEHEHUsIMH - 39 oT 29.10.1999 1. u - 7 ot 03.02.2004 r.;

* TUIOBBIE OTPACJIEBbIC HOPMbI OECIUIATHOW BBIIAYM CICIIHAIBHONU OJIEXKIbI, CIICIIMATIbHON
00yBH M IPYTUX CPEACTB MHAUBUYATLHOW 3AIMUTHI 711 PA3IMYHBIX OTpaciieil TPOMBINIIICHHOCTH U
MPOU3BOJCTBA, YTBEPKACHHBIE MOCTAHOBICHUAMU MUHTPYla U COUUAIBHOTO pa3BuUtusi PO - 61 ot
08.12.1997 r., - 63 ot 16.12.1997 r., - 66 ot 25.12.1997 r., - 67 or 26.12.1997 r. u - 68 ot
29.12.1997 r.

* TUIIOBBIC HOPMBI OECIUIATHOW BBIJAYM CIICIUATBHONW OJEKIBI, CHEIHAILHON OOYyBU U
JIPYTUX CPEICTB UHIUBUAYaTbHON 3aIIUThl PAOOTHUKAM CKBO3HBIX MPOQEcCUil U JOKHOCTEH BCeX
oTpaciieli PJKOHOMHUKH, YTBEPXKAECHHbIE TocTaHOBIeHnEM MuHTpyna Poccun - 69 ot 30.12.1997 r.;
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* HOpPMBI O€CTIaTHOW BBIIAYM DPAOOTHHKAM TEIUION CIEUUATbHOW OAEKIbl M TEIUION
CHEeIUaJbHOM OO0YBH 10 KJIMMATHYECKUM IIOsicaM, €IWHBIM JIJIi BCEX OTpaciied AKOHOMUKH,
YTBEpXKACHHHbIE TocTaHoBIeHneM Muntpyna Poceu - 70 ot 31.12.1997 r.;

* TOCT 12.4.0011-89 «CpenctBa 3ammrbl paborarommx. OOmme TpeOoBaHUS U
KJIacCU(UKALUS BHYTPEHHUX HOPM BBIJIAYH CIEIUATBHON OJEXK b, CIICIHATLHON 00YBU M IPYTHX
CPEIICTB MHAMBUIYATbHOM 3alIUTHI» U JP.

Ha ocnosanuu eviuienepeuucieHHbvlx 00KYMeHN 08 papadamuléaomcs KOpnopamueHole
O00KyMeHmbl YRPAGICHUA: NPUKA3bL, DACHOPAINCEHUA, ROJIOHCEHUS, NPAGUIA, UHCIMPYKYUU U M.N.

3aganmue:
1. U3yuuTh TEOPETHUYECCKUN MaTEpHaI.
2. 3amucaTh OCHOBHBIC JOKYMEHTBI, PETYJIHUPYIONIHNE TPUMEHEHNE U TIOPSAIOK BBIJA4U CPEJICTB

WHJIMBUIYIBHOU 3aIMTHl HA IPEANPUITHIX U B OPTaHU3AIUAX.

3. 3amucaTh Ha3HAUYCHWE CPEACTB HMHIWBHUIYaTbHOW 3allUTBI OPTaHOB  JBIXaHMUS,

MIPUMEHSIEMbIC Ha TTPOU3BOICTRBE.

4. 3anmcatp knaccudukamo CU3 u 3anmoiHuTh TabIuILy:

Mapxka PacmmdpoBka ycioBHOro 0603HaueHus

OVy-5

A\ = i g J

5. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI.

OcHOBHbIE HCTOYHHKH:
1. TI'papxkuna M.B. Oxpana Tpyna: y4eOHMK Ui CTYA.YYpeXKAeHUH cpea.npod.odpazoBaHus/
M.B. I'padkuna. — M.: U3garensckuii neHTp «Akanemus», 2018. — 176 c.
2. CexupnukoB B.E. Oxpana Tpyna Ha npeanpusTusix aBTOMOOMJIBHOTO TPAaHCIOpPTa: Y4eOHHMK
VIS CTYJ.YIpexaeHui cpen.npod.oopasoanus/B.E. CepkupHukoB. — 2-¢ wu3zd., crep. - M.:
N3parenbckuit nentp «Akagemusi», 2018. — 192 c.
3. Kymukxos O.H. Oxpana Tpyna B MeTamtoo0pabaThIBalONIe MPOMBIIUIEHHOCTH: YYSOHHUK /IS
Hau.mpod. obpazoBanust/O.H. Kynukos, E.W. Ponun. — 2-e usa.crep. — M.: M3narenbckuii neHTp
«Axagemus», 2015. — 144 c.

Jlono/JIHUTeIbHbIEe HCTOYHMKH:

1. OnexTpoOe30MacHOCTh  IPU  IKCIUTyaTalldd  AJIEKTPOYCTAHOBOK  IPOMBIIUIEHHBIX
NpeanpusATHii: yueOH. 1 Hau.mpod.oOpazoBanus. — M.: UPIIO; [IpopO6pH3aat, 2015.-240 c.

2. B.A. [eBucunoB «Oxpana tpyna». M.: «®opym-unpa — My, 2009.

3. I'OCT 12.1.001-91 CCBT Iloxapnas 6e3omnacHocTb. O61mue TpeboBaHus.

4, I'OCT 12.1.10-76 CCBT B3psiBo6e30macHOCTb. TepMUHBI U OTIPEICTICHNUS.

S. I'OCT 12.1.018-93 CCBT IloxapoB3pbIBOOE30MACHOCTh CTATHUYECKOTO DJIEKTPUYECTBA.

OO6mume TpeboBaHUsI.
HNuTepHer — pecypesbi:
1. ®enepanbHblii LIEHTP HHPOPMAIMOHHO-00PA30BaTEIbHBIX pecypcoB. Pexum nocryna
http://fcior.edu.ru
2.006pa3oBarenbHbIN moprtai: http\\www.edu.sety.ru
3. Knwxnbiit mopran. Texuuka: http//www.bookivedi.ru
4.Tlopran HOpMATUBHO-TEXHUYECKOM JTOKyMeHTanuu: http//www.pntdoc.ru

KoHTpoJibHbIE ONIPOCHI:

1. Ha3zoBuTe OCHOBHBIE JOKYMEHTHI, PETYJIUPYIOUIME NPUMEHEHUE M TMOPSAIOK BbIAAud
CPElICTB UHAUBUAYATbHOMN 3alUThI HA NPEANPUITHIX U B OPraHU3aLUIX

2.Ha3nauenue cpeAcTB MHIMBUTyaTbHOU 3aIIUTHI, X KIACCU(PUKALIUS.

3.YCTpOMCTBO CPEACTB MHIAUBUIYAIbHON 3aIUTHl OPTAHOB JIbIXaHUS, IPUMEHAEMbIC Ha
IIPOU3BOJICTBE (peCIUpaTop, IPOTUBOTa3).

4.I'urneHnyeckne TpeOOBaHUS K CPEICTBAM HWHAWBUIYAJbHON 3aIlUTHl OPTaHOB JIbIXaHHS
(pecniuparopoM, IPOTUBOra3am).
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IMoarema3.2: CpeacTrBa MHAMBUAYAJIbHON M KOJIJIEKTHBHOM 321U THI
eab padoThi:
- U3YYUTbh BUJBI U XaPAKTEPUCTUKHU CPEJICTB UHIUBUAYATHHON U KOJJIEKTUBHOM 3aIIUTHI;
- m3yunth HazHaueHue CK3 u CU3 B o6nacTu 0XpaHbl Tpyaa
3aganue: u3yuanth BUbI U Xapakrepuctuku CK3 u CU3, 3amoiHuTh TaOIHIIbL.

Oo0opynoBaHue: KOHCIIEKT JIEKIHUM 1no aucuuruimmne «OxpaHa Tpyaa», TpynoBol KoOAeKc
Poccuiickoit ®enepannu, KapuayxH.H. Oxpana tpyna. Mocksa: FOpaiit, 2018 T.
OcHoOBHBIE CBeIeHN S

Jljig ipeioTBpallieHus] WIH YMEHBIICHHS BO3/IEUCTBUS BPEAHBIX M OMACHBIX MPOU3BOACTBEHHBIX
(bakTopoB, a TakXKe I 3aIIUTHl OT 3arps3HEHUs MPUMEHSIOTCS CpPEICTBA 3alIUTHI, KOTOPHIC
MOJIpa3JeNAOTCsl Ha JiBe Kareropuu: cpenactBa kosuiektuBHOM 3ammtel (CK3) u cpeactsa
uHauBHAyasbHOU 3ammTel (CU3).

CpencrBa KOJUIEKTUBHON 3allIMTHI - CPEACTBA 3aIUTHI, KOHCTPYKTUBHO M (PYHKIIMOHAIBHO
CBA3aHHBIE C  IPOMU3BOJCTBEHHBIM  IPOIECCOM, TPOU3BOACTBEHHBIM  00OPYIOBaHUEM,
MOMEIIIEHUEM, 3JaHUEM, COOPY>KEHHEM, TPOU3BOJCTBEHHOM TUIOIIAIKOM.

CpeacrBa MHAMBUAYAJbHON 3allIUTBI — CPEJICTBA, KOTOPBIC HCIOIB3YIOTCA PAOOTHUKAMU
JUIS 3allUTBl OT BPEAHBIX M OMACHBIX (PAKTOPOB MPOU3BOJICTBEHHOrO Ipollecca, a Takxke s
3amuThl 0T 3arpsi3HeHus. CU3 mpuMeHSIoTCs B TeX cioydasX, Korjga 0e30MmacHOCTh BBITOJTHCHUS
paboT He MOXKeT ObITh IMOJIHOCThIO OOecliedeHa OpraHu3alfeil MpOU3BOACTBA, KOHCTPYKIUEH
00opymoBaHUs, CPEACTBAMH KOJUICKTHBHOM 3aIUTHI.

CpencrBa ko/uiekTuBHOM 3amutbl (I'OCT 12.4.011-89 CCBT. CpeacrBa 3ammThl
padoraromux. O0mmue TpeGoBaHNs U KIaccupuKanms).

1. K cpeacrBam HoOpMalM3allid BO3AYLIHOW Cpeabl MPOU3BOJCTBEHHBIX TOMEIICHHH U
pabouyrx MeCT OTHOCSTCS YCTPOWCTBa [UIsi: TOJACpPX AHUS HOPMHPYEMON  BEIHUYHHBI
0apOMETPUYECKOTO JaBJICHUS; BEHTWISIIMHM U OYUCTKU BO3/yXa; KOHAUIIMOHHPOBAHUS BO3/yXa;
JOKANU3aIMA BPEAHBIX (DAKTOPOB; OTOIUICHHUS; aBTOMATUYECKOTO KOHTPOJIS M CHUTHAJIHM3AINH,
JI€30/I0pallii BO3yXa.

2. K cpeactBam HOpManIHM3aIlMi OCBEIIEHHUS IPOU3BOJICTBEHHBIX MOMEIIEHUH U pabodynx MecT
OTHOCATCS: MCTOYHUKHM CBETA; OCBETUTEIBHBIE MPUOOPHI; CBETOBBIE MPOEMBI; CBETO3AIUTHBIC
yYCTPOMCTBA; CBETOMUIBTPHI.

3. K cpenctBaM 3amuThl OT MOBBIIIEHHOTO YPOBHS WOHH3WPYIONIUX H3ITYYCHHA OTHOCSTCS:
OTpaJUTENIbHBIE YCTPOWCTBA; MPEAYIPEAUTEIbHBIE YCTPONCTBA; FEPMETU3UPYIOILNUE YCTPONCTBA;
3alIUTHBIE TOKPBITHS; YCTPOWCTBA YJIABIMBAHWS M OYMCTKH BO3JYyXa W JKHAKOCTEW; CPEICTBa
JIe3aKTUBAllMM;  YCTPOWCTBA aBTOMATHYECKOIO  KOHTPOJIS;  YCTPOWCTBA  JIMCTAaHUMOHHOIO
YIPaBICHUS; CPEICTBA 3alIUThl NPU  TPAHCIOPTUPOBAHMM U  BPEMEHHOM  XPaHECHHH
PaMOaKTUBHBIX BEIIECTB; 3HAKH OE30MACHOCTH; EMKOCTH PAaIMOAKTUBHBIX OTXO/IOB.

4., K cpenctBam 3alMThl OT TMOBBIIMICHHOTO YPOBHSI MH(PPAKPACHBIX H3ITYyYEHUN OTHOCATCS
YCTPOMCTBA: OrpagUTEIbHbIC; TEPMETU3UPYIOLINE; TEIUIOU30JIUPYIOLIME; BEHTUIISLIMOHHBIC,
ABTOMATUYECKOTO  KOHTPOJISI M  CUTHAIM3AUWH;, JUCTAHIMOHHOIO  YIOpPaBJIEHUS; 3HAKHU
0C30IMacCHOCTH.

5. K cpenctBam 3amuThl OT MOBBIIIEHHOTO WM MOHM)XEHHOTO YPOBHS YIBTPa(HOIETOBBIX
W3JIy4YECHUN OTHOCSTCSA YCTPOMCTBA: OrpaAUTENbHbIE; Il BEHTWISLUA BO3/lyXa; aBTOMATUYECKOTO
KOHTPOJISI U CUTHAIN3AIIMN;, TUCTAHIIMOHHOTO yIPAaBIICHHUS; 3HAKH 0€30MMaCHOCTH.

6. K cpeactBam 3amuThl OT TIOBBIIIEHHOTO YPOBHS OJEKTPOMArHUTHBIX H3JIy4eHUH
OTHOCSITCS: OTPaJUTENIbHbIE YCTPOMCTBA; 3AIIUTHBIE MOKPBITUS, T€PMETUIUPYIOIINE YCTPOMCTBA;
YCTPOMCTBA AaBTOMAaTHYECKOIO KOHTPOJISI M CHUTHAIW3ALHUM; YCTPOWCTBA JUCTAHLIMOHHOIO
yYIpaBJICHUS; 3HAKA 0€30MaCHOCTH.

7. K cpenctBam 3amuThl OT MOBBIIMIEHHOW HAMPSKEHHOCTH MAarHUTHBIX M 3JEKTPUUYECKUX
MOJIE OTHOCATCS: OTrPAJUTENbHBIE YCTPOWCTBA; 3allUTHBIC 3a3€MJICHUS; HW3O0JUPYIOLINE
YCTPOMCTBA U TIOKPHITHS; 3HAKH OE30MTaCHOCTH.
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8. K cpeacrtBam 3amuThl OT TMOBBIIICHHOTO YPOBHS JIQ3€PHOTO M3IyYEHHS] OTHOCSTCS:
OrpaJTENIbHbIE YCTPOWCTBA; IPENOXPAHUTENIBHBIE YCTPOMCTBA; YCTPOMCTBA aBTOMAaTUYECKOIO
KOHTPOJISl M CUTHAIM3ALIMH; YCTPOWCTBA TMCTAHIIMOHHOTO YIIPABJICHUS; 3HAKH O€30MaCHOCTH.

9. K cpeactBam 3ammThl OT TOBBIIIEHHOTO YpPOBHS IIyMa OTHOCATCA YCTpOICTBa:
OrpaJuTEIIbHBIC; 3BYKOU30JUPYIOIIKE, 3BYKOIIOTIOLIAKOIIUE; MITYIIUTEIN IIyMa; aBTOMaTUYECKOIO
KOHTPOJISI U CUTHAIN3aLNUN; TUCTAHIIMOHHOTO yIIPABJICHHUS.

10. K cpenctBam 3amiThl OT MOBBIIIEHHOTO YPOBHS BHOpPAlMM OTHOCATCS YCTpPOWCTBA:
orpaauTeNbHble; BUOPOU30IUPYIOIIKE, BUOporacsiiyue u BUOPOMOrIOUaoIIne; aBTOMAaTHYECKOTO
KOHTpPOJISI U CUTHAJIN3aLUN; TUCTAHIIMOHHOTO YIIPABIICHHUS.

11. K cpeacrtBaMm 3amiuThl OT MOBBILIEHHOTO YPOBHS YIBTPa3ByKa OTHOCATCS YCTpOICTBa:
OTpaJUTEIIbHBIC; 3BYKOM3OJMPYIOUIUE, 3BYKOIOIVIOIIAIOIIME;, ABTOMATUYECKOTO KOHTPOISL H
CUTHAJIM3ALUU; JUCTAHIMOHHOIO YIIPaBJICHUS.

12. K cpencrBaM 3aliuThl OT MOBBIIIEHHOTO YPOBHS HMH(Pa3BYKOBBIX KOJEOAHUI OTHOCATCS:
OrpaJuTeNbHbIC YCTPONUCTBA; 3HAKH 0€30IaCHOCTH.

13. K cpenctBaM 3amMThI OT MOPAKEHHUS DJIEKTPUYECKHM TOKOM OTHOCSTCS: OTPaJUTEIbHBIC
YCTPOMCTBA; YCTPOUCTBA aBTOMAaTHUYECKOT0 KOHTPOJISL M CUTHAIM3ALMU; U30JUPYIOIINE YCTPOHUCTBA
U TIOKPBITHSA; YCTPOMCTBA 3aIUTHOIO 3a3€MJICHHMSI U 3aHYJICHMS; YCTPOMCTBA aBTOMATHYECKOIO
OTKJIFOUYEHUS; YCTPOICTBA BBIPABHUBAHUS MOTEHUMAJIOB U MOHM)XEHUS HANPSKEHUS; YCTPOUCTBA
JUCTAaHLIMOHHOTO YIIPABJICHUS; NPEJOXPAHUTEIbHBIE YCTPOMCTBA; MOJHUEOTBOABI U Pa3psIHUKY;
3HaKU 0€30MacHOCTH.

14. K cpencTBaM 3alUThl OT MOBBILIEHHOTO YPOBHS CTaTMUECKOTO 3JIEKTPUYECTBA OTHOCSTCS:
3a3eMJISIOIINE YCTPOMCTBA, HEWUTpaNIN3aTophl; YBIQXHSIOLINE YCTPOMCTBA;
AHTUAJIEKTPOCTATUYECKHE BEIIECTBA; IKPAHUPYIOIIUE YCTPOUCTBA.

15. K cpenctBaM 3amuThl OT MOHIKEHHBIX WM TOBBIIIEHHBIX TEMIIEpaTyp MOBEPXHOCTEH
o0opy/noBaHus, MaTEpUAJIOB U  3aroTOBOK  OTHOCATCA  YCTPOMCTBAa:  OTpajUTEIbHBIE;
aBTOMATUYECKOTO  KOHTPOJs W  CHUTHAJIU3AlMHM; TEPMOM3OIMPYIOLIME;  AUCTAHIMOHHOTO
yIpaBJICHUS.

16. K cpemctBaM 3amuThl OT TOBBINICHHBIX MU TOHWKEHHBIX TEMIIEpPAaTyp BO3JAyXa H
TEMIIEPAaTyPHBIX MEPENAT0B OTHOCATCS YCTPOMCTBA: OIPAJNUTEIbHBIE; aBTOMAaTHYECKOTO KOHTPOJISA
U CHUTHAJU3AlMK; TEPMOU3OJHUPYIOUIUE; IUCTAHLIMOHHOIO YIOpPaBJICHUS; I pPagualiOHHOTO
o0orpeBa 1 OXJIAKICHHUS.

17. K cpenctBam 3amMThl OT BO3ACUCTBUS MEXaHUYECKUX (DAKTOPOB OTHOCATCS YCTpPOMCTBa:
OTpaJUTENIbHBIC;  ABTOMATHMYECKONO  KOHTPOJIA M CUTHAJIM3ALUMU;  IPEJOXPAHUTEIbHBIC,
JUCTAHIIMOHHOTO YIIPABIEHUS; TOPMO3HbBIE; 3HAKH 0€30MacCHOCTH.

18. K cpenctBaM 3amuThl OT BO3JCHUCTBUS XHUMHUYECKUX (PAKTOPOB OTHOCSTCS YCTPOMCTBA:
OrpaJUTeNIbHbIe; ABTOMATHYECKOTO KOHTPOJS M CHUTHANW3ALMHM; TEePMETU3UPYIOIINE; s
BEHTWISIIMM M OYUCTKM BO3JyXa; JUIS yJNal€HHs] TOKCHYHBIX BEILIECTB; JUCTAHIIMOHHOTO
yIIpaBJIeHUs; 3HAKU 0€301aCHOCTH.

19. K cpenctBam 3amuThl OT BO3JCHCTBUS OHMOJOTHYECKHX (HAKTOPOB  OTHOCSTCS:
o0opynoBaHuEe W Mpenapathl Ui Ae3UH(EKINH, Ie3WHCEKIUH, CTePUIIM3AINU, AepaTH3alUu;
OTpaJIUTENIbHBIE YCTPOMCTBA; TFEPMETU3UPYIOIIUE YCTPOMCTBA; YCTPOMCTBA I BEHTUJISILMHU U
OYHMCTKH BO3/yXa; 3HaKH 0€30IaCHOCTH.

20. K cpenctBaM 3amMThI OT MAACHUS C BBICOTHI OTHOCSTCS: OTPaXKICHUS; 3alUTHHIC CETKH;
3HaKH OE30MaCHOCTH.

Knaccudukanus cpencts unausuayansHoi 3ammtel ([OCT 12.4.011-89):

1. KocTiombl un3omupyromme: - HTHEBMOKOCTIOMBI, - THIPOHM30JMPYIOIIHE KOCTIOMBI;
ckagaHIpbI.

2. CpencTBa 3allIUTHl OPTAHOB JBIXAHHS: - MPOTHUBOTA3bl; - PECIIUPATOPHI; - CAMOCIACATEIH; -
MTHEBMOIIIJIEMBI; - THEBMOMACKH; - THEBMOKYPTKH.
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3. Onexna cienuanbHas 3allUTHAS: - TYIYIIbI, MabTO; - MOIYIIAILTO, MOMYITYOKH; - HAKUIKH; -
TUIAINM, TIOYIUIAIIH; - XaJIaThl; - KOCTIOMBI; - KYPTKH, pyOaIliKu; - OPFOKH, IIIOPTHI; - KOMOMHE30HBI,
MOJYyKOMOWHE30HBI; - KHJIETHI; - TUIaThs, capadansl; - OIy3bl, I00KH; - (apTyKH; - HAIJICUHUKH.

4. CpencTBa 3alllMThl HOT: - CallOrM; - CaloOrd C Y/UIMHCHHBIM TOJICHUIIEM; - Callord ¢
YKOPOUYCHHBIM TOJICHHILEM; - TIOJIYCarord; - OOTHHKH;, - MONYOOTHHKH; - TyQIH; - OaXmWIbl, -
raJIoNd; - OOTHI; - TAMOYKH (CaHIAIWM); - YHTBI, YyBAKH; - IMUTKH, OOTHOPTHI, HAKOJICHHUKH,
MOPTSHKH.

5. CpencrtBa 3amuThl PyK: - PYKaBHUIBI, - TNEpYaTKH; - IOJYINEPYaTKH; - HAMAJbYHHKH; -
HaJIaIOHHUKY; - HATyJTbCHUKY, - HAPYKABHUKH, HUTOKOTHHUKH.

6. CpencTBa 3alIMTHI TOJOBBI: - KACKH 3alUTHBIC; - IIJIEMBI, MOIIIJICMHUKH; - IIAIKH, OCPETHI,
IIUISATIBI, KOJITIAKW, KOCBIHKH, HAKOMAapHUKH.

7. CpeacTBa 3alIUThI IJ1a3: - OYKH 3alUTHBIC.

8. CpencTBa 3alUThI JIMIIA: - IUTKHA 3aIIUTHBIC JTUIEBLIE.

9. CpeznctBa 3allIUThI OpraHa ciiyxa: - IPOTUBOIIYMHBIE [IJIEMBI; - IPOTUBOIITYMHBIE BKJIA IBIIIN;
- MPOTUBOIITYMHBIC HAYIITHUKH.

10.CpencrBa 3amuThl OT NHaJACHUA C BBICOTHI M JIPYTU€ TMPEAOXPAHUTENbHBIE CPEACTBA: -

MNpCAOXPAaHUTCIIBHBIC 1105ACAa, TPOCHI; - PYYHBIC 3aXBaTbl, MAHUITYJIATOPLI; - HAKOJCHHUKH,
HAJIOKOTHUKH, HATJICYHUKH.
11.CpenctBa nepMaToIOTHYECKHE 3aIUTHBIC: - 3alUTHBIC; - OYMCTUTEIU KOXH; -

perapaTuBHbIC CPECTBA.
12.CpenctBa 3alIMThl KOMILIEKCHBIE

Xoa padoThI:

1. M3vuuTh TEeODETUYECKUI MaTeDHAIL.
2. 3amomuauTth Tabmuiyy «Cpedcmea uUHOUBUOYANLHOU 3aWUMbL 8  3AGUCUMOCHU  OM

HA3HAYEHUA

Ccu3 HanmenoBanus
/11

KocTtromsbl n3onupyroniue

Cpenctsa 3aIUTHI OpraHoB
JIBIX aHHSI

Ozlen(z[a CricyaJibHas 3alluTHas

CpenctBa 3alllMTHI HOT

CpencTa 3alUThl pyK

CpCIlCTBa 3alllUThI T'OJIOBBI

CpencrtBa 3alMThI JTULIA

CpCIlCTBa 3alllUTHI I'J1a3

CpCIlCTBa 3alWUTHI OpraHa Cjiyxa

CpenctBa 3alUThl OT MAACHUSA C
0 BBICOTBl M JIpyTUM€ TNPEIOXPaHUTEIbHbIE
Cpe/cTBa

CpenctBa JIepMaTOJIOTHYECKUE
1 3alIUTHBIE

CpeI[CTBa 3allUThl KOMIIJICKCHBIC

3. 3Banomuuth TabUNy «Knaccugpurayus cpedcmas KOIIeKMUGHOU 3auunbl »

CK3 HaumenoBanue
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Javi

CpencrBa HOpMaJIN3aIiH
BO3JIYIIHOM Cpelnsl  MPOM3BOJCTBEHHBIX
NOMEIICHUH 1 paboYnX MecT:

CpenctBam HOpMaJIM3auu
OCBCILCHHS IPOU3BOICTBEHHBIX
NOMEIICHUH 1 paboYnX MecT:

CpencrBam 3aIIUTHI oT

IOBBIIICHHOTO  YPOBHS  MOHU3UPYIOLIUX
W3JIy4EHUN OTHOCATCS:

CpenctBa 3aIHUThHI oT
MOBBIIICHHOTO  YPOBHS ~ WMH(PaKpPaCHBIX
W3JIYYEHHUI OTHOCSITCSL YCTPOMCTBA:

CpenctBa 3aIIHUTHI oT
MOBBILICHHOIO WJIM MOHMKEHHOT'O YPOBHS
yIbTPa(UONETOBBIX U3IyYCHUH OTHOCSTCS
YCTPOWCTBA:

CpenctBa 3aIIHUThHI oT
MOBBIIIEHHOTO YPOBHS 3JIEKTPOMATrHUTHBIX
W3JIYYEHHU OTHOCSTCS:

Cpe,I[CTBa 3al{UThHl OT MOBBLIILICHHOM

HAIMps>KCHHOCTHU MarHmuTHBIX n
DIIEKTPUYECKUX TOJIEH OTHOCSTCS:
CpenctBa 3aIUTHI oT
MOBBIIIICHHOTO YPOBHS Ja3epHOTO
W3ITy4eHUs] OTHOCSITCS:
CpenctBa 3aIHUTHI oT

MOBBIIIEHHOTO YPOBHSI IIyMa OTHOCSITCS
YCTPOMCTBA:

CpenctBa 3aIUTHI oT
MOBBILIEHHOTO YpOBHS BUOpanuu
OTHOCSITCS] YCTPOMCTBA!

CpenctBa 3alIUThHI oT
MOBBINICHHOTO ~ YPOBHSA  yJbTPa3BYyKa
OTHOCSITCS] yCTPONCTBA!

Cpencrtpa 3aIUTEI oT
MOBBIIIIEHHOTO  YPOBHS MH(PA3BYKOBBIX
KOJIeOaHUI OTHOCATCS:

CpCIlCTBa 3alUTBl OT MOPAXKCHUA
SJICKTPUYCCKUM TOKOM OTHOCATCH:

CpenctBa 3alIUThHI oT
MOBBIINICHHOTO ~ YPOBHS  CTaTHYECKOTO
DIIEKTPUYECTBA OTHOCSTCS:

CpencTBa 3alIMThl OT TOHUKEHHBIX
WIn MOBBIIIEHHBIX TeMIeparyp
MOBEPXHOCTEH 000pYyIOBaHUs, MATEPHAJIOB
Y 3aT'OTOBOK OTHOCSITCS yCTPOMCTBA:

CpellCTBa 3allUuThl OT IIaACHHUA C
BBICOTBI OTHOCATCA:

CpencTBa 3alIMThl OT MOBBIIICHHBIX
WIM TIOHM)KEHHBIX TeMIepaTyp BO3ayxa U
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TEMIEPATYPHbIX TEpPEenajoB  OTHOCATCS
YCTPOMCTBA:

CpenctBa 3alMThl OT BO3JEHCTBUS
MEXaHUYECKUX (dakTopoB OTHOCSTCS

YCTPOMCTBA:

CpencrBa 3amuThl OT BO3JACUCTBUS
XUMHUYECKHUX dakTopoB OTHOCSITCS
YCTPOICTBA:

CpencrBa 3aiuThl OT BO3JACUCTBUS
OHMOJIOTYEeCKUX (PAKTOPOB OTHOCSTCS:

8. OuryMIBHECKDHKIAIbHBIC BOIPOCHI

KOHTpOJIbHI)Ie BOITPOCHI

Kak knmaccuduuupyrores cpeacTa 3aumThl paboTaronmx?
HasHaueHue cpe/iCTB 3aIUThl PA0OTAIOIIHX.

el N =

Homnyckaetcs nu, BeiHoc CH3 3a npeaensl npeanpusTis?

[IpuHuMn BeIOOpa CPeACTB KOJUIEKTUBHON 3alIUTHI pa0OTaOLIUX.
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IIpakTnyeckoe 3ansaTue Ne 4
IHoarema 4.1: [IpaBuiia no/1b30BaHMsl CPeICTBAMM MOKAPOTYIIEHU S
Heas padorbl: OcBouth [IpaBriancronb3oBaHus CPEACTB MOXKAPOTYIICHUs, OTpaboOTaTh
HABBIKU IPUHATHS PELICHUS U UCIIOJIb30BAHUSI CPEICTBA MOKAPOTYILICHUS
OoOopynoBanue: ocHemyuwumens NOPOUWKOBBLL, OSHEMYWUMENb VeleKUCIOMHbLU
TpeGoBanusl K 3HAHUSAM CTY/JAEHTA:
3namo:

- (U3UKO-XUMHUYECKUE MTPOLECCHI, TPOUCXOSIINE TPU TOPEHHUH, KJIaCCU(UKALIUIO TIOKAPOB,
WX ornacHble (haKTopBl,

- CpCACTBA CUTHAIM3AUHA U ITOKAPHO-TCXHUICCKOC BOOPYIKCHUC,

Xox padoThbl.
1.03HaKOMUTBCS ¢ YCTPOUCTBOM M MPUHIUIIOM JEHUCTBUSI OTHETYLLUTEIS.
2. O3HaKOMHTBCS C MOPSJKOM €ro MCIOJIb30BaHUS.
OcCHOBHBIE CBeJeHHS

[Ipu ompeneneHuyn BUIOB U KOJIMYECTBA NEPBUYHBIX CPEJCTB MOXKAPOTYLIEHHS CIEAYET
YUUTBIBaTh (PU3UKO-XUMHUECKUE U MOKapOOIacHbIe CBOMCTBA TOPIOYMX BEILIECTB, UX OTHOLLIEHHE
K OTHETYLIAIMM BEIEeCTBaM, a TAKXKE IUIOLa/b NPOU3BOJCTBEHHBIX MOMELIEHUH, OTKPBITHIX
IUIOINAJ0K U YCTaHOBOK.

KomrnekroBaHue TEXHOJIOTHYECKOTO0 OOOpPYIOBAaHUS OTHETYIIUTENSIMU OCYILECTBIISETCS
COIVIACHO TpPeOOBaHUAM TEXHMUYECKUX YCIOBHUH (MacmopToB) Ha 3TO 00OpylOBaHHE WIH
COOTBETCTBYIOILIMM IIPAaBHJIaM MOKapHON OE3011aCHOCTH.

KommiekToBanue UMIOPTHOTO 000pYIOBaHUS OTHETYIIUTENSMU NIPOU3BOAUTCS COTIACHO
YCIJIOBUSIM JIOTOBOPA HA €T0 MOCTaBKY.

Beibop THma m pacyer HEOOXOAMMOrO KOJMYECTBA OTHETYIIMTENIeH B 3aIlMIIAeMOM
MOMEIIEHU! WIM Ha OOBEKTEe CJIEAyeT MPOU3BOJAUTH B 3aBUCHMOCTH OT KX OTHeTyHlamen
CHOCOOHOCTH, PEebHON MJIOLIaM, a TAKXKe Kjlacca MoXKapa FOprYHX BEUIECTB M MaTepHalioB.
Boibop Tuma orHerymuTens (MepeaBHXKHOM WM pPydHOM) OOYCIIOBJIEH pa3MepaMu BO3MOXHBIX
ouaroB mnoskapa. [Ipm MX 3HAaUMTENBHBIX pa3Mepax HEOOXOIUMO HCIOJIb30BATh NEPEIBUKHBIC
OTHETYILIUTEIIN.

Ilepeosusicuvie — OaIOHBI  OOJBIIOTO 00BEMa, KOTOPbIE JUISI HMX MOOMIBHOCTH
YCTaHABJIMBAIOT Ha CIICIUAIBHYIO TEIECKKY. [IpuMeHsFOTCS OHM Ha OONBIIMX MPOU3BOICTBEHHBIX
U pabovMX IJIOUIAIsX.

Ilepenocnvle — Hanboee PacIpOCTPAHEHHBIN B, OHU OBIBAIOT Pa3HBIX 0OBEMOB M BUJIOB.

Komnaxmuvle — npenHa3Ha4eHBbI CIICIUATbHO JUIS HUCIOJNB30BaHUS B aBTOMOOmie. Mx
pasmep Mo3BOJSIET 100paThCs B TPYIHOAOCTYIIHBIE MECTa TPAHCIIOPTHOTO CPEACTBA, IAe padboTa
OOBIYHBIM OBITOBBIM OTHETYIIMTEIEM HEBO3MOXHA. Takke Ha MHOTUX M3 HHUX €CTh CIICUAIIbHBIC
KperuieHus sl yIoOHOH (PUKCaIliy B CaJIOHE MAIIIUHBI.

43



B 3aBucuMocTH OT Kiacca BO3MOXHOTO BO3TOpPAHMS OTHETYIIMTENW JENATCS Ha
MIPEIOTBPAIIAIONINE Pa3HbIE KJIACCHI IOXkKapa:

KJIacC A — BO3TOpaHHE TBEPABIX T'OPIOYUX BEIIECTB, B OCHOBHOM OPraHUYECKOIO
MIPOUCXOXKICHHS, TOPEHHE KOTOPHIX COMPOBOXKIACTCSA TICHHEM (JIPEBECHHA, TEKCTHIIb,
Oymara);

Kjacc B — Bo3ropanue roproynx KUJIKOCTECH WU TUTABSIIITUXCSI TBEPIBIX BEIIECTB;

kiace C — Bo3ropaHue ra3000pa3HBIX TOPIOYHX BEIIECTB;

kjaacc I — Bo3ropaHue MeTayuioB M UX CIUIABOB (BEIIECTB, B COCTaB KOTOPHIE OHHU
BXOJIAIT);

kjaace E — Bo3ropanue 3J1eKTpOyCcTaHOBOK, KOTOPbIE HAXOAATCA MO/ HAIIPSKEHUEM.

CPABHEHME OTHETYLUMTENEN
TWN OTHETYLUMTENS

YNEKHCAOTHHE

JANANHOH (ONG)
i
ly
%
-
TBEPABIE (AEPEBO, BYMAIA) e G Q
TOPHOYME XMAKOCTH e 0 G
FOPIOYME TA3bI o o Q
INEKTPO-OBOPYROBAHWNE o o Q
XUPBI 1 MACA 0 0 6
METANAbI ° ° e

Boibupass ~ orHerymmrenb C  COOTBETCTBYIOUIMM  TEMIEPATypHBIM  MPEIEIoM
WCIIOJIb30BaHUSI, HEOOXOAMMO YYHTHIBATh KIMMATHYECKHE YCIIOBUSI OSKCIUTyaTalldd 3JaHUA U
COOPYKEHHUI.

Eciu BO3MOXHBI KOMOMHHMpOBAHHBIE OYaru IoOKapa, TO MPEANOYTeHHE MpH BBIOOpE
OTHETYIIUTEIS OTIaeTcs O0Jiee YHUBEPCATHbHOMY 110 00J1aCTH MPUMEHEHUSI.

Jns mpenenpHOM TUTOMIAAM TOMEIICHUH pa3HBIX KaTeropuil (MaKCUMaJIbHOW TUIOIIAIH,
3alIMIaeMON OJHUM WU TPYIION OTHETYIIUTeNel) HeoOXOIMMO NpeayCMaTpUBaTh YUCIIO
OTHETYLIUTENIEH OJHOTO U3 TUIIA.

B 00111ecTBEHHBIX 3/1aHUSAX M COOPYKEHHUSAX Ha KaXJIOM ITaKe JOKHBI pa3MemlaThCcsl He
MEHEE JIBYX PYYHBIX OTHETYIIUTEIEH.

[Tomemmenust kareropuu J[ MOTYT HE OCHAIIATHCSI OTHETYLIUTENSIMU, €CIIM UX TUIOLIAAL HE
npesbimaet 100 m2.

[Ipn HanUUYMKM HECKONBbKUX HEOOJIBIIUX TMOMEIICHUNH OJHOM KaTeropuu TOXKapHOH
OMACHOCTH KOJHMYECTBO HEOOXOJMMBIX OTHETYUIMTENEeH ompenensiercs ¢ Y4eToM CyMMapHOH
MJIOIAU ATUX MOMELIECHUH.

OrHerymureny, OTIPABICHHbIE C MPENNPHUATHS Ha Tepe3apsaKy, AOKHBI 3aMEHSATHCS
COOTBETCTBYIOIIMM KOJIMYECTBOM 3apsKEHHBIX OTHETYIIUTEIEH.

[Ipu 3ammre nmomemenuit 9BM, TenepOHHBIX CTaHIUH, My3€eB, apXUBOB U T.J. CIEAYET
YUUTHIBaTh  CHEUU(PUKY B3aUMOJEHCTBUS  OTHETYLIAIIMX BEUIECTB C  3aIIMIIAEMbIMU
o0opymoBaHueM, WU3ICTUSIMHU, MaTepualaMu U T. 1. JJaHHbIE TTOMEIIEHUsI CIeayeT 000pyaoBaTh
XJaJOHOBBIMU M  YIJEKHCIOTHBIMM OTHETYIIUTEISIMH C YY4E€TOM HPENEIbHO JIONyCTUMOU
KOHIICHTPAIlMK OTHETYIIAIIETO BEIIECTBA.
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Tabauya I OCHOBHBIE TUIIBI OTHETYIIUTEIICH

HaunmenoBanue u TuI

= ]
= &
OTHETYUIUTENs = o H
w Q. g 3
5 3 = g
g o Q0 O
3apsn 5 = ‘i :
(OCHOBHOM KOMIIOHEHT) > 3] 5 § =
- 2 5 |2 | &
< = >~ m O
¢ o & g2 e S
=R w0 ] ST =
o = on o Q
< 93 =~ jopl~S =
3] o] o =5 =
Q ] Q = = ]
O = O o C o
M 53] M X © 2]
1 2 3 4 5 6 7
A3pO30JIbHBIN HOM
oAl pyi BpoMoTi 12 1 21 |640 |20
ABpO30JIbHBIN PYYHOI
OA-3 Bpomoti 38 3 5,2 2030 |30
Bo3nymrHo-neHHsbli B "
pyanoit OBII-5 Hg}fg‘jéi oy 139 5 7.4 220 20
KunkocTHBIN pyqHOU Bopansiit pactBop
OX-5 CMa4yuBaTENsA 39 5 74 3,9 20
ABpO30JIbHBIN HOU
OAL by BpoMs it 6 5 05  |3200 |40
. [lenoynas u 10c
Iennprit OIT-5 KHUCJIOTHAS YacTH pacTBOpoM 8,7 14,5 43-45 | 60
Bo3nymHo-nenHb1i B .
py«Hoit OBII-10 H;f:(’)’ég oy |86 10 133 | 450 50
KuakocTHbIN pydHOU Boausii pactBop
OX-10 CMa4HBaTEIs 8,6 10 13,3 8,6 50
ABpO30JIbHBIN PYYHOUI
OA-10 Bpomatrn 13,4 10 18,1 6400 60
[TopomkoBsIi HOU
OLL10 by Moporok 10 10 175 |10 80
AdPO30ITBHEIH Bpomatuin (cocras
Bo3uMBIL OA-50 CKB) 57 50 110 30200 | 120
Bo3aymHo-
TIEHHBIN BO3UMBIH Boansrii pactBop 90 100 240 5700 120
OBIT100 neHooOpaszoBarens (2*50)
[TopomkoBbIii BO3UMBII
OI1100 Topomox 100 (1;950) 240 |100ks | 120
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Vraekucinorasii OY-5

VYriekuciiora 3,7 5 13,5 1850 gg_
VYrnekucnorusii OY-8

Vraexncrora 5,9 8 20 2020 28
Vraekucinoraeii YII-1M

VYriekuciiora 18,7 25 70 8200 60
VTIIeKUCIIOTHBIN
BO3HMBIT YTT1400 Vroekuciora 240 ?3350) 1600 | 122200 | 480

[Tomemenusi, 00OpyIOBaHHbIE aBTOMAaTMYECKUMM  CTALMOHAPHBIMM  yCTAaHOBKAMU
MOKapoTyIlIeHUsl, o0ecreunBaloTcsl Or"erymurensisMu Ha 50%, ucxols W3 HUX pPacYETHOIO
KOJINYECTBA.

K nepBUuYHBIM cpencTBaM MOXKApOTYLIEHUS] OTHOCATCS BHYTPEHHHE IOKapHbIE KpaHbl,
pa3IMYHOIO TUMA OTHETYLIMTENH, MEeCOK, BOMIOK, Komma, acoecToBoe mosoTHO. Ilpumenstorces
NIEPBUYHBIE CPEICTBA OKAPOTYILEHHUS I TYLLIEHUsI HEOOIbIINX 04aroB Moxapa.

B cootBerctBun ¢ TpeboBanusimu ['OCT 12.1.004 CCBT "IloxxkapHast 6€30mMacHOCTb.
OO6mue TpeboBanms" BCE MPON3BOACTBCHHBIC TIOMEIICHUS U CKJIAIBI JOJDKHBI OBITh 00CCIICUCHBI
NIEPBUYHBIMU CPEICTBAMH M0’KAPOTYILIECHUS.

BuyTpeHHUH TOXKapHBIM KpaH — 3JIEMEHT BHYTPEHHEro IO0XKapHOro Bopomposoga. OH
JIOJDKEH OBITh pacroyiokeH Ha BbicoTe 1,35 M OT moja Ha JIECTHUYHBIX KJIETKAaX Yy BXOJIOB, B
kopugopax. [loxapHslii kpaH cHaOxkaeTcsi pykaBoM guamerpom 50 mw, mmunHoi 10 umm 20 m. B
KaX/IOM 3alllMIIaeMOM IOMEIICHUHU JO0JDKHO ObITh HE MEHee JBYX IMOXKapHBIX KpaHOB. Pacxon
BOJIbI HA pabOTy BHYTPEHHUX MOXKAPHBIX KPAaHOB MPUHUMAETCSI, UCXO/I U3 YCIOBUS MOAAYU BOJIbI
Ha OJIHY WK JBe cTpyH. [IpOM3BOANTENBHOCTD KAXI0M CTpyH JOJKHA OBITh HE MeHee 2,5 Ji/c.

OrserymuTeny sBISIOTCS MEPBUYHBIM CPEICTBOM TYIIECHHS HAaYMHAIOIIMXCS MOXapoB. B
3aBUCHUMOCTH OT BHJA MPHUMEHSEMbBIX OTHETACUTEIbHBIX BEUIECTB PA3JIMYAIOT IEHHBIE, Ta30BbIC,
KUJIKOCTHBIE M TOPOIIKOBBIE OTHETYIIUTENN YTJIEKHCIOTHBIE orHeTymuTenu Tuma OY-5, OY-8
NPECTaBIAIOT cO00M CTaIbHOM OaIOH HAMOJHEHHBIM KHUIKOM YIJIEKHCIOTOW, U CHA0KEHHBIN
CHEIMaIbHBIM BEHTUJIEM -3allopoM M pacTpyooMm. PabGouee mnaBineHue B OTHETyHIMTeNE MpU
temneparype 20°C cocraBisier 70 am. Ilpu BBIXOAE XHIKOH YIIEKHCIOTHI W3 OajuloHa OHA
MI'HOBEHHO IPEBPAIIAETCs B YIVIEKHCIBIM Ta3, 00beM KOTOPOIo MO0 CPaBHEHMIO C YTIIEKHCIOTON
yBenuunBaetcs B 400-500 pa3, 4To oueHb BaKHO NIPH TYIHIEHUU 3arOpaHUil.

OrHerymureny Mo BUAY HCIONb3YEMBIX CPEACTB TYLIEHHUS MOIAPA3AEIAIOTCS Ha TPpHU
TPYIIBL: IEHHBIE, Ta30BbIE U IIOPOLIKOBBIE.
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I’IOpOUJKOBbIVI OrHeTywunreslb

yexa 22 Dbiar
conn PYKOATKA

MaHOMETD AN KOHTPONS
paboyero nasnexHus

a3 BbITECHAOWMA

cuhoHHan Tpybka
NOPOLLOK OrHETYWaLLWi

KOPNYC OTHETYWHTENS

[TopomIkoBble OTHETYIIMTENH SBISIOTCS TNPAKTHUYECKH YHHUBEPCATBHBIMHU (TYIIAT Kak
TBEpAbIE, TaK U KUJAKHE BEIIECTBA), a TaKXEe OTHOCUTEIbHO Heaoporumu. boiBatoT
ra3oreHepaTopHbIMA M 3aKauyHbIMU. [IpHHIMI [EHCTBHS OCHOBaH Ha TOM, YTO MOPOIIOK,
MOKpPBIBAsl OYar BO3TOPaHMsI, U30JUPYET €ro OT KUCIOPOJa U TEM CaMbIM OCTaHABIUBAET OTOHb.
He npumensiercs Ha maTepuanax, KOTOpble MOTYT ropeTh 0€3 Kuciaopoja. Takoi OrHeTYUIUTENb
UMeEEeT PsJI CYIIECTBEHHBIX MUHYCOB: IPH €r0 HCIOJb30BaHUM 00pa3yercss TOKCHYHOE 00JaKo,
MIOTOMY HEOOXOIMMO 00s3aTeNbHO HAJeTh pPECHUpPATOp; OTPAHWYHMBACTCS BHIUMOCTH B
MOMEIIEHUH; OTCYTCTBYET OXJIaXIaroIui 3¢ (eKT U MOXKET BOZHUKHYTh IIOBTOPHOE BO3TOPAHUE;
TPYZHO OTMBIBAETCs, BEIM, HA KOTOPHIE IOTMAJ MOPOIIOK BOCCTAHOBIICHHIO HE IMOMJIEKAT; MPH
XPaHEHHUHU MOPOILIOK B HEM CIIEKHBAETCS; CPOK TOJHOCTU BCEro 5 JIET U IMJIOIIA b TYLUIEHHs BCETo
10 xB.M.; BBICOKHE TpeOOBaHMS K YCIOBHSIM XpaHeHHs. [IpuMeHSTh ero jydine Ha yiauie U B
TpaHCHOPTE.

W3 orHerymmTensl OrHeTyIIallee BEHIECTBO MOXET IT0aBaThCS MOJ JaBICHHEM Ta3oB,
00pa3yIoIIMXCsl B pe3ysibTaTe XUMHUECKOW peaknuu (XMMHUYECKHEe IEHHbIE); O[] JaBICHUEM
3apsaa WM paboyero rasa, HAXOMSAILIErocs HaJ OTHETYHIAllUM BELIECTBOM (YIJIEKHUCIOTHBIE,
a’p030JIbHBIE, BO3YIIHO-TIEHHBIE); 1O/ JaBJI€HHEM padouyero rasza, HaxoJsIIErocs B OTAECIbHOM
OayutoHe (BO3AYIIHO-TICHHBIE, a9PO30JIbHBIE); CBOOOIHBIM HCTEUEHUEM OTHETYIIAIIETO BEIIECTBA
(mopomkoBsle, Tuna OI11).

MaitonuTpaxHble OTHETYIIUTENN UMEIOT 00BEeM 10 5 JI; MPOMBILUIEHHBIE pydHble — 10 10
71, IEpeIBIKHBIE U CTallMoHapHbIe — Oosee 10 ,

Bcee ormerymmrenn mo crnocoOy cpaOaThIBaHHSI MOXHO pa3[eluTh Ha HECKOJIBbKO

KaTeropuii:
PYuYHble — TIPUXOIAT B JIGHCTBHE C MOMOIIBIO YEIOBEKa, NMPH HAXATUU HA COOTBETCTBYIOIIUI
peaar; asmomamuyeckue (caMoCpaOaThIBAIOIINE OTHETYIIUTENTH) — cpabarbiBaloT 0e3
NPUCYTCTBUSL 4EJOBEKa, KOIJa OKpyXKalollas TeMmIepaTypa IpeBBIIIAET 33aJaHHYI0 HOPMY,
HCIIOJIb3YIOTCSl B MECTaX MOBBIIIEHHOHN MOKapOOMaCHOCTH; KOMOUHUPOBAHHbIE — COUETAIOT B cele
(GYHKIIY PYYHBIX U aBTOMAaTUYECKHX.

Ilennvie ocnemywumenu 1Mo KOHCTPYKLIHMU MOJPa3AesiiOT Ha XUMUYECKUE, BO3AYILHO-
NICHHBIE U )KUJKOCTHBIE /IS T01a4H BO3/YIIIHO-MEXaHUYECKON TIeHBI.

Cpeny XMMHYECKUX MEeHHBIX OTHETYIIUTeNe Hanbosbinee mpumenenne umeror OXI1-10,
OIl-14, OII-9OMM. HXx npuMeHsOT JUisl TYLIEHHs I0KapoB TBEPABIX TOPIOUYMX MAaTEpUAJIOB,
JIETKOBOCIUIAMEHSOIINXCS U TOPIOYUX KUIAKOCTEH.

Xumnueckuit neHnbli oruerymmurens OXII-10 mpencraBnser coOoi cTanbHONW OAJIIOH C
TOPJIOBUHOM, 3aKPBITOM YYT'YHHOM KPBIIMIKOW C 3amoOpHBIM ycTtporcTtBoM (puc. 20.3). 3amopHoe
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YCTPOMCTBO MMEET PE3UHOBBIN KIAMaH, NPYKUHY U PYKOATKY. C LeNbl0 3alUThI OT KOPPO3HUU
BHYTPEHHSISI TOBEPXHOCTh OTHETYLIUTENs IMOKPhITa SMOKCUIHONW cmoioi. KucrnoTHas uvacts
3apsiia HaxOJUTCS B MOJIMATUIIEHOBOM CTaKaHE, pacloj0KEHHOM B Kopiiyce orerymurens. s
NPUBEICHUS OTHETYIIUTENs] B JCHCTBHE PYKOSTKY IOAHMMAIOT BBEPX U IOBOPAYHBAIOT
OTHETYIIUTENb KPBIIIKON BHU3. [Ipu 3TOM KilanaH KUCJIOTHOTO CTaKaHa OTKPBIBAETCS, KHUCIOTa
BBITEKACT U3 CTaKaHa, CMEIMBAETCS CO IIEJNOoYblo, U oOpaszyeTcs meHa. [laBieHue B Kopmyce
OTHETYILIUTEJIS PE3KO MOBBIIIAETCS U [IEHA BEIOPACHIBAETCS HAPYKY.
Bo3oywno-nennvie ocnemywumenu:. pyunsie OBII-5 u OBII-10; nepeasuxusie OBII-
H0O; cranmonapusie OBIIC-250A, OBIIY-250. Bo3aymHo-Mexanndeckas meHa o0pasyercs npu
B3aUMOJICHCTBUH YTJIEKUCIIOTO T'a3a ¢ pacTBOPOM IMeHoobpaszoBatens mapok [10-1, ITO-1/1, I10-0xk,
I10-3A. TlpomomxurenbHocTh aeiictBusi orHerymmrtens OBIT - 53 ¢, OBII-100 - 45... 65 c.
KpatHoctes menbl, He MeHee 70. OrHerymamias CHOCOOHOCTh MPH TYLMIEHMH aBTOMOOMIBHOTO
o6ensuna OBII-100 c¢ menooGpaszoBatenem I1O-1 cocraBnsier 6,5 M2, TeMIepaTypHBIH PEKUM
skcmutyatanuu 5. ,.50°C.

Pyunoit OBII (oruerymurens BO3AYIIHO-NIEHHBIN) NPUMEHSIOT AJi TYILIEHUS 3aropaHuii
pa3IMYHBIX BEIIECTB M MAaTEPHUAaJIOB, 32 HCKIIOUYEHUEM ILEIOYHBIX METAJIOB U BEIIECTB, TOPEHUE
KOTOPBIX TIPOMCXOAUT O€3 J0oCTyla BO3/1yXa, a TaKXKe 3JIEKTPOYCTaHOBOK, HAXOIALIMXCSA IOJ
HanpspkeHueM. [l TylieHus B Ha4aldbHOM cTaguu HeOonpIux ovyaros moxkapa JIBXK u roprounx
KUAKOCTEN UCIIOIB3YIOT CTALlMOHAPHBIE BO3AYIIHO-TIEHHbIE OTHETYIIUTENH.

Pyunoit ornerymmutens OBII-10 cocTouT U3 CTalbHOTO KOpITyca, KPBIIIKH, OauioHa Ui
BhITasikuBaroniero rasa (CO2) u cudoHHOM TpyOKHM C HACaAKOM Jig CO3JaHUS BO3AYIIHO-
MEXaHUYECKON TEeHBI, PYKOATKH M MEMOpaHbl AJsl MPEIOTBPALLEHUS WCIAPEHUS >KUIKOCTH U3
KopIryca.

YroObl MPUBECTU OTHETYLIUTENb B JACHCTBHE, HEOOXOAUMO CHATH OANIOH C KPOHIITEHHA
U, JIepKa ero 3a pyuKy JeBOU pyKoil, IpaBoi OTBEPHYTH JJO OTKa3a MaXOBUYOK, OTKPBITh BEHTHIIb-
3alo0p U HAMpPaBUTh PacTPyO Tak, 4TOObI BEIOpachiBaeMasi U3 Hero CTpys rasza (umHoit 1,5 — 3 m)
nomnajgana Ha ouar orHsi. Bo Bpemsi paboThl OrHeTymuTens OaljioH Helb3sl AepkaTb B
TOPU30HTAJILHOM MOJIOKEHUH, TaK KaK 3TO 3aTPYJHSET BBIXOJ YIJIEKUCIOTHI 4Yepe3 CH(POHHYIO
TPYOKYy.

B BO31yIIHO-IEHHBIX OTHETYIIUTENSX JEHCTBYIOIUM BEIIECTBOM SBJISIETCS II€HA, KOTOpast
MOYTH TIOJHOCTBIO COCTOUT U3 Bo3Ayxa. D(PQPEeKTUBHBI NpH NEPBOM CTAIUU 3aropaHus s
TYLIEHUs TBEP/bIX BELIECTB, TOPIOUUX JKUIKOCTEH M ITUIAaBAIIMXCS MaTepUajoB — IepeBo, Oymara,
Maclio, KpacKH U JaKu.

[TpeumyiiecTBOM SIBISETCS CPaBHUTENBHO J0JTrOoe BpeMs padoThl. M3 MHHYCOB MOXKHO
MEPEYUCIIUTD: BBICOKAsi KOPPO3HUIHAsI aKTMBHOCTh 3apsijia; NPUMEHEHHE BO3MOXKHO TOJBKO MpHU
temneparype ot +5 10 +50 rpagycoB; Kax/ablil ro1 HaJo Nepe3apsKaTh.

YIMEeKNCJIOTHDI N OrH eTywunTesllb

pactpyb

\

3aN0OpPHO-NYCKOBOE
L YCTPORCTBO
HAXUMHOro THNa

- YeKa

N\ Py4Ka ANK NepeHocTy
OrHEeTYWHTENR

CcuPOHHan TpybKa

3apaa ABYOKHWCH
yrnepoaa

cransHon 6anno

48



Yenexucnommuwtit ocnemywumens >pdextuBHo padotaer Bcero 40-6- cex, moaTomy mpu
TYIIEHUU T0Kapa HaJ0 JIEeHCTBOBaTh OBICTPO M PHEPruyHO. BecoBas mpoBepKa YIiIEKUCIOTHBIX
OTHETYIIUTENIEH NMPOBOAUTHCS HE PEXKE OJIHOTO pa3a B TPU Mecsla, a OCBUACTEIbCTBOBAHME C
TUAPABIMYECKUM HUCIBITAHUEM —4Yepe3 MATh JIET. 3allOPHOE U NMPEJOXPAHUTEIbHOE YCTPOWCTBA
YIJIEKUCIOTHBIX OTHETYIIUTEICH TIIOMOUpYeTCs.

VYTIIIeKUCIOTHBIE OTHETYIIUTENIN OCTAHABIMBAIOT PACIIPOCTPAHEHUE OTHSI OJaroaaps Tomy,
YTO CHJIBHO CHIDKAIOT TEMIIEpATypy Oyara BO3TOpaHUs U 3a CUET XJIONbEB, KOTOPHIE U30JUPYIOT
mamMsi OT KHCJIOPOJa U 3aMEHSIOT €ro YIJIEKUCIbIM ra3oM. OTIIMYHO MOAXOIAT JUIsl TYLIEHUS
TOPIOYNX JKUIKOCTEeHW (OEH3MH, KEPOCHH, COJsIpKa), deKTpoycraHoBok g0 1000 B, mpoBomkw,
MaTepuasoB, TOPEHUE KOTOPBIX HE MOXKET MPOUCXOIUTH 0e3 AO0CTymna Kuciaopojaa. MuHYCHL: co
BpPEMEHEM YIIETyYMBAETCS OTHETYIIAIIee BEIIECTBO M B BAXKHBIH MOMEHT OajUIOH MOXKXET OBITh
MyCTBIM; MOXKHO OOMOPO3UTh PYKH, €CIIM B3STHCS 3a pacTpyO paclbUIMTENS U COCTUHUTEIbHYIO
TpyOKYy OTHETYIIWTENS; BpPEAHOE BO3JCHCTBHE TMApOB YIJIEKUCIOrO Ta3a Ha 4YeloBeKa.
Vriekucnaplii OTHETYIIUTENb HEIb3sl NPUMEHSTh JJI1 TYHIEHUS HIEJIOYHBIX METAJIOB, BEIIECTB,
ropsmux 0e3 Kucimopojga W uenoBeka. LlIupoko wcmonb3yercs B OOIIECTBEHHBIX M O(QHUCHBIX
3/1aHUAX, B TPAHCIIOPTE U B OBITY.

[leHHble OrHETYWIMTENM NpeJHA3HA4YalOTCs Ui TYLIEHHUS TOPIOYHMX MaTepuaios,
KUAKOCTEH M JIOOBIX KOHCTPYKTHBHBIX 3JIEMEHTOB BAaroHOB, KpPOME 3JIEKTpOoOOpyHOBaHUs
HAXOJALIETOCS TI0J] HanpsDKeHHEeM. Bo Bcex citydasix paOOThI ¢ TIEHHBIM OTHETYIIUTENIEM HENb3s
npUOMKATHCS K YacTSIM KOHTAKTHOM CETU Ha pacCTOSIHUE MeHee 2 M.

[lennpiit ornmerymmrens OII-5 cocTOMT M3 METAIIMYECKOrO IMMJIMHAPA, KHUCIOTHOIO
CTaKkaHa C JeprKaTesieM, KPBIIIKH C PYKOSATKOW, MPYKUHOM M KIIAIaHHBIM MPEAOXPAHUTEIbHBIM
ycTpoicTBOM. OTHETYHIUTENb 3apspKAeTCs MIEIOYHOM U KUCIOTHOW vacTsimu. KucinoTHas yacte
HaxXOJIUThCS B CTAKAHE, a IIE€JI0YHAsI — B KOPIYCE OTHETYIIUTETIS.

s mpuBenenus orHerymmrens OI1-5 B neficTBue HEOOXOAMMO CHATH €r0 C KPOHIITEHHA,
MOBEPHYTh PYYKy BBepX A0 oTKaza Ha 1800 u, mepeBepHYTh OTrHETYLIMTEIb BBEPX JHOM,
HaIpaBUTh CTPYIO IEHbl B odyar mnokapa. Bpems neicTBus neHHbIX orHerymurtene 60 cex,
JAbHOCTB CTpYH 6-8 M.

OnuH pa3 B roJ] IEHHbIE OTHETYIIUTENN NTPOBEPSAIOTCS Ha KAUECTBO PACTBOPOB, LIEIOYHOMN
U KHCIIOTHOM 4acTed 3apanoB. He pexxe uem depe3 Tpu rojga MPOBOAATCS T'MIPaBIMUYECKUE
WCIIBITAaHUSI STUX OTHETyIuTeNne. Jlara 3apsiaku, MpoOBEPKH M UCIBITAHUS, a TaKkxke (HaMuiins
MPOM3BOJUBIIETO WX paOOTHHKA YKa3blBalOTCI Ha OWpKE WM KOPIyce OTHETYIIUTENs,
3aMMChIBAIOTCS B MACHIOPT 3TOTO OTHETYIIUTEIIS.

OrHETYLUMUTE/Ib BO3AYLLUHO-
3IMYNbCUOHHbIN (OB3)

C dropconspmmautiim

OCHOBHBIMU  TUTIOCAMH  6030YUIHO-IMYJIbCUOHHBIX  OTHETYIIUTENEH  SBISIOTCS:
0€30MacHOCTh IS JIIOJCH M OKpYIXKAIOIIeH Cpelbl; HE YMEHBIIAIOT BUAUMOCTh; MOXKHO TYIIHThH
JOCTaTOYHO OOMBIIYIO0 TUIOMAAh; dS(PPEKTUBHO OXJTKIAIOT OYar BO3TOPAHUS; MOMKHO
WCIIONBb30BaTh HpH Temreparype a0 -40 rpagycoB. Bemm mnocie uX HUCIOIB30BaHUS XOPOIIO
OTMBIBAIOTCS W WX HE MpUIETCS BbIOpachiBaTh. C MOMOIIBIO JaHHOTO BHJA OTHETYIIMTEICH
BO3MOXXHO OOPOTHCSI C TMOKapoOM B TOMEIIECHHH O3 TpeIBapUTEILHON ABaKyalldd JIIOJCH, B
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TpaHCIOPTE U Ha ynuile. MOKHO TyIIUTh FOPIOYNE BEIECTBA, OPraHUUYECKUE BELIECTBA, TOPEHUE
KOTOPBIX IIPOUCXOAUT C TICHUEM, TOPIOYUE KUIKOCTH, FIEKTPOYCTAHOBKH IOJ HANPSIKEHUEM U
anekTpoodbopynosanue 10 10000 B. Henoctatkom siBIsieTCS TOJIBKO CPaBHUTEIBHO BHICOKAS 1I€HA.
3aMeHSIOTCSl OTHETYHIMTENUu ¢ OOOpBaHHOM IIOMOOI, 0e3 pacTpyba, ¢ HEUCHPaBHBIM
pacTpyOoM WM BEHTHIIEM (MaXOBHYKOM), C TPOCPOUEHHBIM CPOKOM MPOBEPKH MJIM HCIIBITAaHUS, C
HEUCIPAaBHBIMHU PYYKaMH U JPYTUMU AePeKTaMHu.
Conep:xanue oTyeTa
1.0nucarh yCTpOUCTBO M IPUHIIMI I€UCTBUS OTHETYIIUTEIIA.
2.0nucaTh NOPSJIOK €ro UCTIOIb30BAHMS.
3.0nuimuTe nNopsiA0K U CPOKHU BBIITOJIHEHHS IPOBEPKHU OTHETYIIUTENEH.
4.0nuumuTe NOPSAOK ONPENENIEHHUsS KOJIMYECTBA OTHETYIIUTENIEH B 3aBUCUMOCTH OT
KaTeropuu MpOU3BOICTBEHHOTO IIOMEIEHUS.
5. Onumure NOpsAAOK IEHCTBUS IIEpCOHAIA IIPU MOXKapeE.
6. BBIOTHUTE CPABHUTENBHBIN aHAIN3 OTHETYLIUTENEH.
KoHnTpoJibHbIE BOonpochl
1.Opranuszanus ['ocynapcTBeHHO#M nmpoTHBONO)kapHOU ciiy:k061 MUC PD 1 BeqoMcTBEHHOM
[I0’KapHOW OXpaHbl Ha .. TPAHCIIOPTE.
2.OCHOBHBIE CBEIEHUS O FOPEHUM MPUUYMHBI U MCTOYHHMKHU I0KAPOB U B3PBHIBOB Ha XK.1.
TPaHCIIOPTE.
3.Ilepeuncnute omacHble PaKkTOPHI MOXKApa.
4.IlepeurcnuTe KaTeropud IOMEIIEHUH W 3/JaHUNd [0 CTENEHU B3PbIBO-TIOXKAPHOM
OMAaCHOCTH.
5.Kakue ornerymaniue Beniectsa Bel 3Haere.
6.Ilepeuncnure cpencTBa MOKApHON CUTHAIM3ALMH, aBTOMAaTHYECKOTO MOXKApOTYLIECHUS.
7.1lepeuncnure BUABI TOKAPHON TEXHUKHU U MOPSIOK €€ IPUMEHEHHS.
8.IlepBuuHBIE cpenCTBA OKAPOTYILIECHUS.
9.Ilosicaute  yCTPOMCTBO M MPUHIMUI IEHCTBUS NEPBUUHBIX CPEJCTB MOXKAPOTYLIECHUS.
10.ITosicHuTe B KakMX CllyyasX Kakue MepBHYHBIC CPEACTBA MOXKApOTYIIEHUS Bbl Oyiere
HCIIOJIb30BATh.
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Ioaremad.2 U3yuyeHue nepBUYHBIX CPEACTB TYIIEHUS MOKAPOB
Leab padoThI: U3YYUTH IEPBUYHBIE CPEACTBA MMOKAPOTYIICHHS HA pabodyeM MecTe, 00JIacTh
WX IPUMEHEHUS

33}1afme: HU3Yy4YUTh HA3HAYCHUC, BUJbI U O6HaCTb NPUMCHCHUSA TICPBUYHLIX CPCACTB TYLICHUA
MOKapoB.

OcHOBHBIE CBeIeHUS
Ilo:kap — HEKOHTPOIUPYEMOE TOpEeHUe, MPUUMHSIONIEE MAaTEpUaIbHBINA YyIIepO, Bpell KU3HU U
3JI0POBBIO TPAXK/IaH, HHTepecaM 00IIecTBa U rOCy1apCTBa.
I'openue — 370 OBICTPO MPOTEKAIOLIAS XUMUUYECKasl PEaKIsi, COIPOBOKIAIOIIEECS BIICICHUEM
0OJBIIOrO KONMMYECTBA Tera. J[Jsi BOSHMKHOBEHHS M PAa3BUTHS Ipoliecca TOPEHHS HE0OXO0IuMO
HaJIM4Yue TpexX (PakTOpOB: rOPIOYEro BEIIECTBA, OKUCIUTENS U HCTOYHUKA BOCTIIAMEHEHUSI.
Cy11ecTBYIOT YeThIpe cnoco0a MOHMKEHHUsI TeMIEePATYPbl TOPeHUs M, CJIeJ0BaATEJbHO, €ro
NnpeKpalleHns:
e Bo3zzeiicTBue Ha MOBEPXHOCTHh TOPSIIMX MATEPUAIOB OXJIAXKIAIOIIUMHU OTHETYIIAIIUMU
CpelncTBamu;

e Co3manwe MEXIy 30HOM TOpPEHHS U TOPIOYMMH MaTepuajaMd WM  BO3IYyXOM
M30JIMPYIOILETrO CJI0S U3 OTHETYIIAIIUX CPEICTB;

e TopmoxeHHEe CKOPOCTM pEaKUMU TOPEHUsS BO3JCHCTBUEM Ha HEE XUMHYECKHUMH
OTHETYIIAIIUMHU CPEJICTBAMU;

o Coznanne MeXIy 30HOM TOPEHUS U JIPYrUMU OOBEKTaMU WJIM BOKPYI HEE€ Ta30BOM WIIHM
MapoBOM CpeIbI.

s TymieHus mokapa OrHEeTracHTeNbHBIE CPEACTBA MPUMEHSIOT B Ta3000pa3HOM, JKUIKOM H
TBEPAOM COCTOSHUMU. OrHeracuTeIbHBIMUA cpeacrBaMu MOT'yT OBITE: BO/Ja, BOI[?IHOfI map, BOOHBIC
pacTBOpBl COJIEH, TMeHa, YIIEKHUCIOTa, WHEPTHbIE Ta3bl, TaJOUJUPOBAHHBIC YIIIEBOIPOIBI,
MOPOIITKH, TTOKPBIBAJIA, TIECOK U JP.

Boga — Haubonee aemeBoe M yHUBEPCAIBHOE, a TIOATOMY IIUPOKO PACIPOCTPaHEHHOE CPEACTBO
TYHICHUA ITOXKapa. B ouar moxapa BOJa MOJACTCA BOAHBIMU CTBOJIAMU B BUAC KOMIIAKTHBIX U
pacmbUIeHHbIX CTpyi. [l moBbimieHUss S()QPEKTUBHOCTH TYIIEHHS B BOJY J00ABISIOT
MMOBEPXHOCTHO-aKTUBHLIC BCIICCTBA.

[lena Hampia mMUPOKOE MPUMEHEHHUE M7 TYIICHHUS JIETKOBOCIUIAMEHSIOIIUXCS M TOPIOYHX
}I(HHKOCTeﬁ 1 OOJIBIIIMHCTBO TBEPABIX TOPHOYMX BCUICCTB. OrHeracurelbHBIE CBOMCTBA IIEHBI
COCTOST B TOM, 4YTO OHA, OOnaaas HEOONBIION IUIOTHOCTHIO, XOPOIIO VYAEpKHUBAaeTCd Ha
MOBEPXHOCTU TOpAlNIUX BEHIECTB, TEM CaMbIM H30JIUPYCT HMX OT KHCJIOpPOJa BO3AyXa M 30HBI
TOPEHUS, YMEHBIIAET BBIICTICHHE TOPIOYMX Ta30oB. Pa3nmuyaroT JBa TMEHBI: XUMHYECKas W
BO3JIYIITHO-MEXaHUYECKas.

WuepTHBIE Ta3bl MPUMEHSIOTCS AJIS TYIIEHUS HEOONBIINX MOXKAPOB B 3aKPBITHIX MOMEIIEHUSX.
OrzeracureiLHOe )ICI\/'ICTBI/IG HUX COCTOUT B CHMIKCHHMU KOHICHTpalOWM KHUCIOpOoAa HX COCTOHUT B
CHI)KCHMU KOHIIEHTpAIlMU KUCIOpOJa B oyare TOpeHHs M TOPMOXKEHMHM peakiuu ropeHus. K
HHCPTHBIM Ta3aM OTHOCATCA: er'ICKPICJ'IBIfI ra3, a3or, FGJ’II/Iﬁ, aproH, ALIMOBBLIC U OTpa6OTaHHBIe
rasbl.

lannmonarpoBanHbIe YTIIEBOAOPOABI 007IaTaI0T BBHICOKOH A(PPEKTUBHOCTHIO TYIICHHS IOXapa
Jake MPU CPaBHUTEIHLHO HEOONMbIINX KOHIEHTpanusix (3- 7% mo obdbemy.) Ux orHeracutenbHOE
}1617ICTBH€ OCHOBAHO Ha XUMHUYCCKOM TOPMOKCHUU PCAKIIUH IT'OPCHUSA ITPU BBEACHHUU 3TUX BCIICCTB
B 30HY TOpPEHHSA, TOITOMY HUX Ha3bIBAlOT WHTHOUTOpamMu ((rermMaruzaropamMu WIA
aHTUKaTam3aTopamu). K HUM  OTHOCATCS: OpPOMHCTBIA  OTWJ, OpPOMHUCTBI METHUJICH,
terpadropauOpoMeTan Ap., a TaKKe€ COCTAaBbl HAa WX OCHOBE. [IpHMEHSIOT STH BelIECTBa MPHU
TYIIEHUH JIEKTPOYCTaHOBOK, JIBC, 1erkoBOCIIaMEHSIONIUXCS U TOPIOYUX KUIKOCTEH.

OrneracuTenbHbIC TMOPOIIKA MPUMEHSIOT THPU TYIIECHHS HEOOJBUIMX I0XXKapoB, OTIEIbHBIX
ycTaHoBOK # T. JI. OHu 0061amaroT BeICOKON 3((HEKTUBHOCTHIO, YHHBEPCAITBHOCTHIO, O€3BPEIHbI
AJId OpraHu3mMa, HC BBI3bIBAIOT KOPPO3UIO MCTAJJIOB, HC 3JICKTPOIIPOBOAHLI.

Knaccupukanus nmoxxapos

K| XapaKTepUCTHUKA TOPSIIUX MATEPUATIOB U | Pexomennyemble |
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jacc BEILIECTB OTHETyHIAaIllUe COCTAaBbl U
n CpeacTBa
o’Kkapa
['openue TBepAbIX  TOPHOYMX  MaTepUAsOB, Bona wu npyrue Buubl
A KpOMe METaJuIoB (JepeBo, Yrojb, Oymara, pe3uHa, | OTHETYILAIINX CPEICTB
TEKCTHJIbHbIE MAaTEPHAJIBI U JIP.)
['openue Xuakocte W IUIaBALIUXCS IMpPHU Pacnbinennas Boja, Bce
B HarpeBaHUM MaTepuayioB (Ma3yT, OCH3WH, JaKW, | BHJIbI IIEH, MOPOIIKH
Macja, CHUPT, CTE€apuH, KaydyK, HEKOTOpbIE
CUHTETUYECKHUE MATEPUAJIbI)
['openue roprouux ra3oB (BOIOpOJ, alleTUJICH, I"azoBbIE COCTABBI:
C yII€BOJOPOABI U Ap.) WHEPTHBIE paz0aBuTenu
(NO2, CO2), mnopoukwu,
BOJA (JJIs1 OXJIQKICHMUS )
D ['opeHue MeTauIOB M MX CIJIABOB (Kaluii, ITopomku (npu
HaTpUH, ATFOMUHUN, MarHU) CIIOKOWHOM  TMOJlaye  Ha
TOPSILYI0 TOBEPXHOCTD)
E ['openne o0060pydOBaHMS, HAXOISALIETOCS IO [Topomiku, yriaekucnslii
HaIpsHKEHUEM ras, XJ1aJJOHbI

K nmnepBuyHBIM cCpencTBaM IOKApPOTYIIEHUS OTHOCATCS BHYTPEHHUE IIOJKapHbIE KpaHBI,
Pa3IMYHOIO TUIIA OTHETYIIWTENH, MECOK, BOMIIOK, KOIIMa, acOeCTOBOE MOJOTHO, JIOMBI, MHJIbI U
Tonopsl. IIpumMeHstoTcs nepBUYHbIE CPEACTBA MMOKAPOTYIICHUS JUIsl TYHICHNUs HEOOJBIIUX OYaros
no’kapa.

AcOecToBOE MOJTOTHO U 0J€S1JI0 U3 KOIIMBI IPUMEHSIOT JUJIsl TYLIEHMsI BEILIECTB U MaTepUaJIOB,
TOpEHHE KOTOpBIX IpeKpamaercss 0e3 [IocTyna BO3AyXa. OTUMH CPEICTBAMHM IOJHOCTBIO
HOKPBIBAIOT OvYar moxapa. ITH cpeicTBa d3(PGEKTUBHBI MPH MOKApe, BOZHUKAIOLIEM Ha TIIaIKOU
MOBEPXHOCTU (IO MOy IMOMENIEHUs) M IUIOIIAJM 3aropaHus MEHbIIE pa3Mepa IOJIOTHA WU
ozesna.

Ileckom Tymar win coduparoT HebobIMe KoaruecTBa npoiusimumxcs JIBX, K nnu tBepabix
BEILECTB, KOTOPbIE HENb3s TYIIUTh BOJOK.

Ornerymmresau

B mHacrodiee BpeMs NPOMBIIUIEHHOCTh BBIYCKAET pPa3iIU4YHBIE PYy4YHBIE, IEPEIBHKHBIE U
CTallMOHAPHBIE OTHETYIIUTEIIH.

IIo coxep:xkaHUI0 OrHeTylIalmero BewlecTBa W (PYHKUMOHAJLHOMY HA3HAYEHUIO
OTHETYILIMTEJH JeJATCH Ha YTIEKUCIOTHBIE, BO3AYIIHO — IIEHHBIE, TOPOIIKOBBIE M a3PO30JIbHBIE
OTHETYLIUTEIIHN.

Yriaekuciaorabie orHerymmtean OY - 2; OY - 3; OY - 5; QY - 8:

s yraekucnotHeix orHerymwureneil (OY) ornerymamum cpeactBom CO - orHerymureseit
SBIISIETCS COKMDKEHHBIN TMOKCH]T yriiepoaa (YrJIeKUCI0Ta, Kak B ra3upoBaHHOU Bojie). CoKMKEHHBIN
ra3, Haxonduiics B OaylIoHEe, BO BpeMsl HCIIOJIb30BAHUS OTHETYLIUTEN NEPEeXOIUT B
ra3oo0pa3Hoe COCTOSIHUE CO3/aBas CHIIBHOE OXJaXKACHUE, MPEeBPaIlasCh YaCTHYHO B CYyXOH JIeIH
3a0upasi OONBIIYIO YacTh TeIla. YTJIEKHCIOTHBIE OTHETYHIMTENN MOAPA3JEsIIOTCS Ha PYYHBIE,
NEepeABIKHBIE U CTAallMOHAPHBbIE. OTH OTHETYUIMTENM MWJCalbHBl Ui TYLIEHHUS 3aropaHui
KJjacca A (TBepJble BemlecTBa), B (xkuakue Bemectsa), C (ra3oo0pa3Hble BEIIECTBA) B HAUAJIbHOM
CTaJIuY Pa3BUTUS U JIEKTPOYCTAHOBOK, HAXOAAIMXCs 1o HanpsbkeHneM a0 1000 B.

OY - HeJIb3sl TYIIUTD:
e TOPSIIYIO OACKIY Ha YeTTOBEKE (MOXKET BHI3BATh OOMOPOKCHHE)

e  TIOJNB30BATHCS [UIA NPEKpallleHHs] TOPEHUs IIEJOYHBIX METAJJIOB, a TAaKXKe BEIIECTB,
MPOJOIDKAIOIINX TOpeHue 06e3 JoCTymna KUCIOpoaa U3 OKPYKAIOILIEeH cpeabl (HalmpuMep: cocTaB Ha
OCHOBE CEJINTPbI, HUTPOLIEIUIIOI03bI, THPOKCUIINHA).

IMopoukoBsbie pyunble orHerymmuteau: OIlI- 4; OII-5; OII-8; OII-10; OII-100:

52



[TopomikoBble OTHETYIIMTECH MpeIHa3HAuYeHBl JJIs TYIICHHS 3aropaHusi kiacca A (TBEpJbie
BemecTBa), B (kuakue Bemectsa), C (ra3000pa3Hble BEMISCTBA) B HAYAJIbHOW CTaJWH Pa3BUTHS U
AJIEKTPOYCTAHOBOK, HAXOAUXCsl o1 Hanpskenuem a0 1000 B.

[MpuHIMN neicTBUS: TPH CcpadaThIBAHHM 3alIOPHO—ITYCKOBOTO YCTPOWCTBA IMPOKAIBIBACTCS
3ariymnika 0ayuioHa ¢ pabodnm razoM (YriaeKUCbli ra3, a3or). ['a3 mo TpyOKe MmoaBoa MOCTymacT
B HIDKHIOIO 4YacTh KOpIyca OTHETYHIMTENss W co31aéT u30biTouHOE namieHue. [lopomiok
BBITECHsICTCSA 1O CcHU(OHHON TpyOKe B HUIAHT K CTBONY. Haxxmmas Ha KypoOK CTBOJA, MOXHO
1oJaBaTh TOPOMIOK MOpiusMH. [lopomiok, momagas Ha TOpsIIee BEMECTBO HU30JHUPYET €ro OT
KHCJIOPO/Ia ¥ BO3yXa.

Jliist IpUBEICHHS B JICWCTBUE: CHATh OTHETYIIMTENb C KPOHINTEIHA, MOTHECTH K 0Yary rmoxkapa,
CopBaTh IIOMOY, BBIICPHYTh Y€Ky, HAMPABUTH IIJIAHT ¢ HACAIKOW HA OTOHb, HAXKATH HA PHIYAr.

Bo3aymno — nennslie ornerymmurenau: OBII - 5; OBII — 10:

[IpenHa3HaueHsbl Ui TYIICHUS MEIKUX 04aroB MoXapa TBEPIAbIX U KUAKUX TOPIOYNX BEUIECTB U
TJCIONIMX MATEpUaJIOB MpU TeMmIeparype okpyxatomiei cpenslt He Huxke +5°C. Cocrout u3
CTaJILHOTO KOpITyca, BHYTPH KOTOPOTO HAXOJIUTCS 3apsii — pacTBOP MEeHO0Opa3oBaTesis U OAJIOH C
pabounm razom. [lpuHIUN nEHCTBHS OCHOBaH Ha BBITECHEHHUHM pacTBOpa MEHOOOpa3oBaTells
M30BITOYHBIM JIaBJI€HHEM pabodero rasza (BO3AyX, a3oT, yriekucislid ras). IIpu cpabaTwsiBanuu
3all0pPHO-IIyCKOBOI'O  YCTPOMCTBA IPOKAJIBIBAETCS 3aryiylika OajyioHa ¢ padouyuM ras3om.
[TenooOpa3oBarenb AaBIEHUEM T'a3a BHITECHSAETCS Yepe3 CUPOHHYIO TpYOKy B Hacaluky. B Hacanke
NeHoo0pa3oBaTelb NEPEMELINBACTCS C 3aCachlBalOIIUM BO3/1YyXOM, B pe3yjbTaTe 4ero oopasyercs
neHa. /s mpuBeneHUs B ACWCTBHE: CHATh OTHETYIIMTENb C KPOHINTEHHA, MOJHECTH K odary
BO3rOpaHusi, COpBaTh IJIOMOY, BBIIEPHYTh Y€Ky, HAIPaBUTh [IEHOTEHEPATOp Ha oyar 3aropaHus,
yIapuTh IO IYCKOBOM KHOIKE WIM HaXaTb Ha pblyar. Hemb3s TyIIUTh 3IEKTPONPOBOAKY HU
AIIEKTPONIPUOOPHI TIOJT HAMIPSIKEHUEM.

Bo3aymno — 3MyJIbCHOHHbIE OTHeTYIIHMTE U ¢ Gropcoaep:kamum 3apsaom OBI - 5(6) —
AB - 03; OB2-2(3); OBJ-4(3); OBJ-8(3) (TOHKOAMCIIEPCHOM CTPYEi)

Hosgeiimmii, BbICOKOA()()EKTUBHBINA, HSKOJIOTMUECKH YHUCTBIH M OE€30MACHBI OTHETYIIUTEIh
BO3/YIIHO-3MYJIbCUOHHBIH 3aKauHOM (C ra30BBIM OaJZIOHOM BBICOKOTO JIaBJIEHUS) MpeAHA3HAYCH
JUIsL  TyWIEHUS  TOXapoB  TBEPABbIX TOPIOYMX  BEUIECTB, TOPIOYMX  JKUIKOCTEH U
AJIEKTPOOOOPYIOBAHUS, HAXOAMIErocss IMOJ HampsbKeHHeM. B BO3AYHIHO-3MYJIbCHOHHBIX
OTHETYIIUTENAX B KauyecTBE 3apsija UCHOJb3YIOT BOJHBIM  pacTBOp (TOPCOIEPIKAIIEro
IUIEHKOOOPAa3yIoIlero neHooopa3oBaTens, a B KauecTBEe Hacajka — JII00OH BOJHBIN paclbUINTENb.
OMynbcus o0pa3yercss MpH ylape Karelb pacHblIEHHOTO 3apsiia OTHETYLIUTENsS O TOpPSIIYIO
MIOBEPXHOCTh, Ha KOTOPOM CO3JacTcsd TOHKAas 3allUTHAsl IUIEHKA, a MOJyYarOLUICs BCIIEHEHHBIN
CIIOM  BO3IYIIHOM OSMYJIbCHM MpPEJOXpaHseT 3Ty IUIGHKY OT BO3JEHCTBUS  IJIAMEHH.
Oruerynmrensimu OBD TymuTh 3J€KTpONPOBOAKY U dIEKTPOIPUOOPHI MO HANPSHKEHUEM MOXKHO
TOJIBKO TOHKOAUCIIEPCHOM CTPYEH.

A3po30ibHbIe TeHepaTopbl (a3po3oiabHble orHerymmurtenu) — COT - 1; COT - 5m; COT -

SM:
[IpennazHaueHs! Uil TMKBUAALKK MOKAapOB B 3aMKHYTBIX o0bemax npu ropenuun JIBX u 'K
(He(hTenpoIyKTOB, pacTBOPUTEIIEH, CIIUPTOB), TBEPJBIX TOpPIOYUX MaTepuasioB

ANEKTPOOOOPYIOBaHMS (B TOM YHCIIC HAXOISIINXCS MO HAMPSHKCHUEM ).

B cucreme 00BEMHOTO a’3pO30JBHOTO TMOXKAPOTYIICHHS] OTHETYINAIIUM BEIIECTBOM SIBIISETCS
a’po30JIb COJIE M OKHCIOB IIEJIOYHBIX M IIECJTOYHO3EMENbHBIX METaUIOB. B crnokoWHOU
atMocepe a’posonbHOE 005ako coxpaHsercs A0 50 MuHYT. Ad’po3onu obOpasyrommecs MHpu
cpabareiBannu renepatopoB COT-1; COT — 5m; COT — 5M sBnsercs HE TOKCHYHBIM, HE
BBI3BIBACT MOPYY MMYLIICCTBA. OcesIiue YaCTHULbI JICTKO YAAIAKOTCA MBIJICCOCOM HMJIM CMBIBAIOTCA
BOJIOH.

Xoxa paGoTsl
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1.M3yunTh TEOPETUUECKUI MaTEpUA.

2.3anucaTh cr1ocoda NOHMKEHUS TEMIIEPATypbl TOPEHUS.

3.3amucath BHIBI TEPBHYHBIX CPEJACTB TYUICHHS IIOKAapOB M 0O0NACTh HX
IIPUMEHEHHUS.

4.3anucaTh KJIACCH(PHUKAINIO OTHETYIINUTENICH U 3aII0JHUTH TaOIHILy:

aMapk | ycnoBHORacOwBHpaBHRE S bHBIE BB TR ¢JT npuMENRHATTH

OVy-5

SOOI T

5.0TBeTUTH Ha KOHTPOJIbHBIE BOMPOCHI.

OcHOBHbIE HCTOYHHKH:

I'padkuna M.B. Oxpana Tpyna: yueOHUK Al CTYI.yUpexIeHui cpen.nmpod.odpazoBanus/
M.B. I'padkuna. — M.: M3narenbckuii HeHTp «Akanemusi», 2018. — 176 c.

CexupnukoB B.E. Oxpana Tpyaa Ha npeAnpHusaTUIX aBTOMOOMIIBHOTO TpaHCIOpTa: y4eOHUK
VIS CTYI.YIpexaeHui cpen.mnpod.oopasoanus/B.E. CepkupHukoB. — 2-¢ wu3zd., crep. - M.:
M3narenbckuii neHTp «Akagemusi», 2018. — 192 c.

Kynuxos O.H. Oxpana Tpyna B MeTai000padbaThIBaOLIEH MPOMBIIIEHHOCTH: YY€OHUK AJIs
Hau.npod. obpazoBanust/O.H. Kynukos, E.U. Ponmun. — 2-e u3a.crep. — M.: U3narensckuil neHTp
«Axkagemus», 2015. — 144 c.

JlonoJIHUTeIbHbIEe HCTOYHMKH:

I'pa¢pkuna M.B. Oxpana Tpyna U IpOM3BOJCTBEHHas Oe3omacHOCTh. Y4eOHuk. M3nart.
Ben6u Ilpocnekrt, 2008 . — 422 c.

OnekTpo0e30NacHOCTh  MPU  3KCIUTyaTalldd  3JEKTPOYCTAHOBOK  IPOMBIIUIEHHBIX
NpeanpusATHii: yueOH. 1 Hau.mpod.oOpazosanus. — M.: UPIIO; [IpopO6pH3aat, 2015.-240 c.

B.A. IeBucunoB «Oxpana Tpyna». M.: «®@opym-unpa — My, 2009.

I'OCT 12.1.001-91 CCBT Iloxapnas 6e3omnacHocTb. O61mue TpeboBaHus.

I'OCT 12.1.10-76 CCBT B3psiBoOe30macHOCTb. TepMUHBI U OTIPEICTICHUS.

I'OCT 12.1.018-93 CCBT IloxxapoB3pbIBOOE30NACHOCTh CTATHMUYECKOT'O 3JIEKTPHUECTBA.
OO6mme TpeboBaHUsI.

HurepHer — pecypcebl:

®denepanbHbll  IEHTp HWHGOPMAIIMOHHO-00pa30BaTEeNbHBIX pecypcoB. Pexum mgoctyma
http://fcior.edu.ru

OopasoBarenpHbiid moprai: http\\www.edu.sety.ru

Kuwxnsriit mopran. Texauka: http//www.bookivedi.ru

[TopTan HOpMaTHBHO-TEXHHUECKOM JOKYMEHTAIiK: http//www.pntdoc.ru

KonTpoJsbHbBIE BOIPOCHI

1./{aiiTe onpenenenne noHsATuro «lloxapy.

2.Ilepeuncante OCHOBHBIE CPEJICTBA TYLICHHS 3arOPaHHUs.

3.Ilepeuncnure epBUYHBIE CPECTBA MOKAPOTYILICHHUS.

4.00bsicHUTE IPUHLUT JeiicTBUs orHerymuTeneil Tuna OY, OI1.

5.PacckaxuTe 0 mopsake MPUMEHEHHs OTHETYIIUTENEH.
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IIpakTnueckoe 3ansaTne NeS

Tema: Oxa3zaHnue 1epBOl MEIULUMHCKONM TIOMOIIM IOCTPAAaBIIMM OT JEHCTBUSA
ANEKTPUYECKOTO TOKa

Heab padorbr: OOyueHUE CTYACHTOB MpHEMaM OKa3aHUsS MEPBOM JOBpAa4eOHOW MOMOIIU
MOCTPAJaBILIEMY OT IEUCTBHUS ANEKTPUUECKOTO TOKA HA MAHEKEHE

3amanmue.

1. M3y4uTh OCHOBHBIE TEOPETUYECKHE CBEJIEHUS IO OCBOOOKICHHUIO MOCTPAIABLIETO OT
AJIEKTPUUYECKOTO TOKA, COOIIIOIast IPH STOM TEXHHKY O€30MacCHOCTH.

2. OnucaTh npueMbl 0OCBOOOXKICHUS YeJI0BEeKa OT JACUCTBUS TOKA;

3. OcBOEHME HABBIKOB 110 OKa3aHUIO JOBpadeOHOI TOMOIIM HA MAHEKEHE

4. OdopmiieHHne oT4YEeTa

OcHOBHBIE CBeICHUSA

[IepBasi moMo1Ib IPH MOPAKEHUH ITEKTPUUECKUM TOKOM COCTOUT U3 ABYX JTAIIOB:

1.0c6006001co0enue nocmpaoasuie2o om 0eucmeus moka.

2. OxazaHnue nocmpaoasuiemy 008paiebHol NOMOUjU.

1.0cB00OXK/1eHNE TOCTPAAABIIET0 OT AeHCTBHUS TOKA

Eciu dyenmoBek, NOpakKeHHBI TOKOM, CONpPHUKAcaeTcs C TOKOBEIYIIMMHU YaCTAMU,
HEOO0X0AUMO OBICTPO OCBOOOAMTH €ro OT JEHCTBUS TOKA, NPUHUMAs OJHOBPEMEHHO MeEpPHI
MPEIOCTOPOKHOCTH, YTOOBI CaMOMY HE OKa3aThCS B KOHTAKTE C TOKOBEIYIIMMHU YacTAMU WIH C
TEJIOM ITOCTPAJIABIIETO, a TAKXKE 110/ HAPSHKSHUEM II1ara.

-NEPBOE AEUCTBME

P OCBOGOMAEHWM
NOCTPAZLABILETO OT TOKA

p'\

Puc.1. OTkiroueHne 31eKTpoyCTaHOBKH

Jlydie BCero OTKJIIOUUTH MOCTYIJICHUE JEKTPOIHEPTHH, a €CIIM 3TO HEBO3MOXKHO, Ha/o (B
yctanoBkax 10 1000 B) nepepyOuth mpoBojia TOIIOPOM C JIEPEBSIHHOM PYKOSATKOM JTNOO MEPEKYCHUTh
WX HHCTPYMEHTOM C U30JIMPOBAHHBIMU PYKOSITKAMHU.

Jis OTKJIIOYEHHS JUHUM MOXKHO BBI3BAaTh €€ KOPOTKOE 3aMblKaHHE, HAOpOCHUB TOJIBIHA
rposox. IlocTpanaBiiero MoXHO OTTSHYTh OT TOKOBEAYILEH YaCTH, B3BILKUCH 33 €r0 ONEKIY, €CIIU
OHa cyxas U oTcTaer ot Tena. [Ipu 3ToM Henb3s KacaThes Tea MOoCTpaJaBIlIero, ero 00yBH, ChIpOit
OJIeK /bl U T.II.
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[Ipn HEOOXOAMMOCTH MPUKOCHYTHCS K TENy IMOCTPAJaBIIETO0 OKAa3bIBAIOIIUN TOMOIIb
JOJDKeH M30JIMPOBaTh CBOM PYKHM, HaJeB JulJieKTpudeckue nepyatku. I[lpu orcyrcrBun
JTURIEKTPUYECKHUX MEePUYATOK HA0 0OMOTaTh pykH Imaphom, HAAETh Ha PYKH IIAanKy U T.. Bmecto
M30JISIIUM PYK MOXKHO M30JIMPOBATh ce0s OT 3eMJIM, Ha/IeB Ha HOT'M PE3UMHOBBIE TaJIONIN, TUO0 BCTaB
Ha DPE3MHOBBIA KOBpPUK, NOCKY M T.II. EciaM mocTrpagaBIIMii OYEHb CHUJIBHO CHKMMAeT pPyKaMH
MPOBOJIA, HAJIO HAJIETh MUAJICKTPUUYCCKUEC TIEPUATKH U Pa3KaTh €ro PyKH, OTrHOass KaKIbli Tajiel] B
oTnenbHOCTH. Eciiu nmocTpanaBiimii HaXOAUTCS HA BHICOTE, OTKJIIFOYEHUE YCTAHOBKU MOXKET BBI3BATH
ero najaeHue. B aTom cimydae HE0OXOIUMO MPHUHATH MEphI, oOecrneynBarone 6e30MacHOCTh MPH
BO3MO>KHOM MaJICHUs MTOCTPAJIABILIETO.

Puc. 2. CriocoOb1 0CBOOOKACHUS TOCTPAIABIIETO
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Puc. 3. CiocoOs1 0cBOOOXIeHUS TOCTpaAaBIero npu Hanpsbkenuu Boime 1000 B

[Tpu wanpsokenuu Boime 1000 B - HageTh AMdIEKTpUYECKHE MepYaTKu, OOTHI M JACHCTBYS
M30JIMPYIONIEH IITAHTOM, OTTAIUTH MPOBOJI WM MOCTPAJIABIIErO OT MPOBOJA HA 8 METPOB.

Onpedenenue cocmoanus nocmpadaguieo.

M3yunTh mpuemMbl OKa3aHUs MEPBOM TOBpaueOHOW MOMOIIU MOCTPaaBIIEMy OT JACHCTBUS

TOKa.
Bo ecex cyuasax nopaxxcenus I3J1IeKmpuideécCKum moKOm Heo0xo0umo o00a3amenvho
ébl3eamb epava, He3ABUCUMO Om COCMOARUA nocmpaoaemezo.

2. Oka3aHue NocTpajaBiieMy 10BpauyeOHOH MOMOIIM

Mepsl 10oBpaueOHOM MOMOIIH 3aBUCIT OT COCTOSIHUSA, B KOTOPOM HAXOJUTCS MOCTPAIaBIIHIA
MOCJIE OCBOOOK/IEHHUS €r0 OT JICKTPHUUECKOTO TOKA.

st omperneneHuss COCTOSIHHSI TMOCTPAJABIIETO0 HEOOXOAUMO YIOXKHUTh €r0 Ha CIHHY U
MIPOBEPHUTH HATMYHME CO3HAHUS, TIPH OTCYTCTBUU CO3HAHUS MPOBEPUTH HATTMYUE JBIXaHUS U MYJIbCA.
Hanuumne npixanust y mocTpagaBIIEro OMpPEAENAeTCs Ha Iia3 MO MOAbEMY M OMYCKAaHUIO TPYAHOU
kieTku. [IpoBepka mynbca OCYIIECTBISETCS Ha JIy4€BOW apTEpUU TMPUMEPHO Yy OCHOBAHUSA
OobIIOTO NaNblia pyku. Ecniu Ha my4deBoil apTepun myiasc He 00OHAPYKUBAETCS, CIeTyeT TPOBEPUTH
€ro Ha COHHOM apTepuu Ha IIIe€ C MPaBOM U JICBOW CTOPOH BBHICTYMA IMIUTOBHIHOTO XPsIIa - a1aMoBa
s610ka. OO0 OTCYTCTBUM KPOBOOOpAIIEHHsI B OPraHH3ME MOXKHO CYAUTH TaK K€ U MO COCTOSHUIO
IJIA3HOTO 3padka, KOTOPBIH pacHIupsieTcss 4epe3 MHUHYTY IOCjie OCTaHOBKM cepana. [IpoBepka
COCTOSIHUS TIOCTPAJIABIIETO JI0JDKHA MPOU3BOAUTHCSA OBICTPO B TeueHue He Oonee 15-20 cexyH.

[lepBass moBpaueOHasT MEIUIIMHCKAs TIOMOIIH MOCTPAJABIIEMY OKa3bIBa€TCS HEMEIJICHHO,
MOCIIe OCBOOOXKACHHUSI €T0 OT IEHCTBUS TOKA, 3/1€Ch K€, HA MECTE MIPOUCIIICCTBHSI.

IHocneoosamenvHocme __Oelicmeull 011 __OKA3AHUSA __NepBOoll _NOMOWN __HA _MmecHie
nPOUCULECIBUSL:

- €CJTM HET CO3HAHUS U HET MyJIbca Ha COHHOM apTepuH - MPUCTYIUTh K peaHUMAIIHH;

- €CJIU HET CO3HAHUs, HO €CTh IYJIbC HA COHHOM apTepuu - MOBEPHYTh HA KUBOT U OUYUCTUTH
POTOBYIO MOJIOCTb;
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- €CJM MOCTPaJaBIIMM JBIIIUT OYEHb PEIKO U CYJOPOXKHO, HO Y HEro MpPOIIYIbIBACTCS
MyJbC, HEOOXOAMMO Cpasy ke HayaTh JIeNIaTh EMy UCKYCCTBEHHOE JIbIXaHUE,

- TpPU OTCYTCTBUM [IbIXaHMSI U TyJdbCa Yy TMOCTPAJABLIEIO M3-3a PE3KOT0 YXYIIICHUS
KpOBOOOpAIIeHUs] MO3Ta PacCIIUPSIOTCS 3padyKkd, HApacTaeT CHHIOIMIHOCTh KOXH U CIHU3UCTHIX
obosouek. B 3THX ciydasx momoims J0JDKHA ObITh HAmpaBlieHA HA BOCCTAHOBJICHHE KHU3HEHHBIX
(GyHKIUI MyTeM UCKYCCTBEHHOTO JIbIXaHUS U HAPYKHOTO (HETIPSIMOro) Maccaxa cepaua;

- Tpu OOWIBHOM KPOBOTCUCHUU - HAJIOXKUTh JKIYT (amas KPOBb W3 PaHBl BBITEKAET
dboHTaHUpYyIOLIEH CTpyell, Hax paHON oOpa3oBalcs BaJlMK U3 BBITEKAIOUIEH KpOBU, OOJIbIIOE
KpPOBAaBOE IMATHO Ha OJICK/IE WIIH JIy’Ka KPOBH BO3JI€ MOCTPAAABIIIETO);

- [IPY HAJTUYUU PaH - HAJIOKUTD MOBSI3KH;

- €CJIM €CTh IIPU3HAKU MEPETOMOB KOCTEH KOHEYHOCTEH - HAJOKUTh TPAHCIOPTHHIE IIIMHBI.

B cnyuae enezannou cmepmu uenogeka:

- yOeIUThCSI B OTCYTCTBHH ITyJIbCA HA COHHOM apTepuu;

- 0CBOOOIUTH TPYIHYIO KIETKY OT OACK/bI U PACCTETHYTh MOSCHOI peMEHb;

- IPUKPBITH ABYMS NaJIbI[aMU MEYEBUIHBIN OTPOCTOK;

- HAaHECTH yAap KyJIaKoM IO TPYAHHE;

- Ha4aTh BBIMOJHATH KOMIUIEKC pEeaHMMAalMK (HEMPSIMOW MaccaXk Cepjilla - pacroOXKUTh
JaIOHb Ha TPYAM TaK, YTOOBI OOJIBIION Maliel] ObUT HAaIlPaBJIeH Ha CIIacaTesl.

['myOuna mpogaBIuBaHMs TPYIHON KIIETKH HE MeHee 3-4 cMm. Yacrora HaxkaTust 50-100 pa3 B
MUHYTY; HCKYCCTBEHHOE [IbIXaHHWE - 3a)KaTh HOC TIOCTPAJaBIIETr0, 3aXBaTUTh MOIOOPOIOK,
3alpOKMHYThH TOJIOBY MOCTPAJABIIEro M CHAENAaTh MaKCUMalbHBIM BBIJOX €MY B pOT, JBa "Broxa"
MCKYCCTBEHHOTO JIbIXaHUs JienaroT nocie 30 HaAaBIMBaHUN HA TPYJIUHY).

[IpoBonuTh  peaHMMAIMIO  TOCTPAJABIIEMY HEOOXOAMMO JMOO 10  TOSBICHUS
CaMOCTOSITENTHOTO JIBIXaHUS U CaMOCTOSITENIbHON CepAedHOl AeATeIbHOCTH, JTUOO 10 MPUOBITUS
METUIIUHCKUX PAOOTHUKOB, JIMOO /10 TIOSIBJICHUS TPU3HAKOB OMOJIOTUYECKON CMEPTH.

Ilpuznaku, ceudemenpcmeyruiue 0 OU0102UYECKOU CMEPHLU NOCHIDA)ABULE20:

- BBICBIXaHHE POTOBHUIIBI TJ1a34;

- nedopMarius 3padka Mpu OCTOPOKHOM CIKaTHUU TTIA3HOTO sI0JI0KA MalbIllaMu;

- TIOSIBJICHUE TPYITHBIX TISTEH.

Ilpuznaku, ceudemenpcmeyruiue 0 6He3anHou (KIUHUYEeCKOl) cMepmu NOCmMpPadaguieco:

- OTCYTCTBHUE CO3HAHUS,

- HET IyJIbCa Ha COHHOM apTepHUH.

Iocmpadaguiemy HAxX00AUWEMYCA 8 COCIMOAHUU KOMbL (Hem CO3HAHUA, HO eCb NYbC):

- 3aBeCTH OMIDKaNIIYIO K ceOe pyKy MOCTPaJaBIIero 3a ero rojioBy;

- IOBEPHYTH MOCTPAJABIIETO TPYAbIO K ce0e Ha KOJIEHU;

- OYUCTHUTH NaIbI[aMU POTOBYIO MOJIOCTh U HAJAaBUTh HAa KOPEHb S3bIKA;

- YJIOKUTh Ha )KUBOT U MPHIOKHUTH XOJIO]] K TOJIOBE.

B cnyuae kpogomeuenus apmepuio Heo0X00UMO NPUNCUMANLD:

- Ha KOHEYHOCTSIX - BBIIIIE MECTa KPOBOTECUCHUS,

- Ha ILI€U U TOJIOBE - HW)KE PaHbl UJIU B paHe.

Keym npu onacnom KpogomeueHuu MeHaemca no uCHe4eHul) 4aca nocie HaaoHceHuan
B nanpHeimeM yepe3 kaxaple 30 MuH. HanoxeHHBI Ha Oeapo KTyT CHHUMAETCS TOJNBKO TIO
PacopsKEHHUIO MEUITMHCKOTO paOOTHHKA.

Ilpusznaxku eHe3anHoil 0CMAHO8KU cepoya — pe3Kas ONeAHOCTh, MOTEPS CO3HAHUA,
HMCYE3HOBEHHE TYyJIhCAa HAa COHHBIX apTEPHUsX, MPEKPAIICHHUE IbIXaHWS WM TOSBICHUE PEIKHX,
CYJIOPOXHBIX BJIOXOB, PACIIUPEHHE 3PAUKOB.

Henpsimoii maccaxx cep/iia OCHOBaH Ha TOM, YTO MpPH HaXXaTHUHM Ha TPYyIb CIEepeAH Hazal
cep/ilie, pachoyioKEHHOE MEKly TPYIMHON U MO3BOHOYHUKOM, CAABIMBAETCS HACTOJIBKO, YTO KPOBb
U3 €ro MmoJiocTel mocTtymnaeT B cocyasl. [locie npekparienusi HalaBIuBaHUs CEPALIE PaCIpaBIIseTCs
U B MOJIOCTHU €0 MOCTYMAaeT BEHO3HAsl KPOBb.

Haun6onee a¢hpexTtrBeH Maccaxk cepiia, HadaTblii HEMEUICHHO MTOCJIE OCTAaHOBKH CEp/IIa.

Jlyist 3TOr0 0OJILHOTO WJIM TIOCTPAABIIETO YKIAIBIBAIOT HA TUIOCKYIO TBEPIYIO MTOBEPXHOCTh
— 3eMJII0, TO0JI, JOCKY (Ha MSTKON IMOBEPXHOCTH, HAIlPUMEP MOCTENH, MacCaX cep/ia MPOBOAUTH
HEJIb3).
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Oka3bIBalOIIN TOMOIIb CTAHOBUTCS CJI€BA WJIM CIIpaBa OT MOCTPAJIABILIETo, KJIAJIET JIaI0Hb
Ha TPyab MOCTPaJaBIIET0 TaKUM 00pa3oM, 4TOObI OCHOBAHUE JIAJOHH PACHOJIarajioch Ha HIKHEM
KOHIIE €T0 TPYyIUHBI.

Iloozomoeka nocmpadasuiezo K UCKYCCHIGEHHOMY ObIXAHUIO

Vn0xuUTh HA CIIUHY, HA POBHYIO TOPU30HTAIIBHYIO TIOBEPXHOCTb.

OcB0oOOAUTH OT CTECHSIOUICH IBIXaHUE OJEKIbl - PACCTETHYTHh BOPOT, PEMEHb, Pa3BsA3aTh
TJICTYK U T.II.

MakcuManabHO 3alPOKUHYTh FOJIOBY MOCTPAAABILETo, JIJIS YEro MOJO0KUTh OJAHY CBOIO PYKY
€My TOJ] IICI0, a APYTYIO - Ha 1100, HaXaTh Ha JI00, MPUICPKUBAS MICI0, IPH 3TOM OTKPOETCS POT U
SI3IK OCBOOOIUT TOPTaHb.

gl 1 ' Puc4
BBICTpO OUMCTUTE POT OT CIM3H, KPOBHU, MHOPOAHBIX TeJl, YAIUTh UX MaJbleM, 00EpHYTHIM
HOCOBBIM IIJIATKOM HIIA MapJieil, BHIHYTh CheMHbIE 3yOHBIE TPOTE3HI.
Boinonnenue uckyccmeeHHo20 ObIXaHus
[To oxOHYaHUM MOATOTOBUTENBHBIX ONEpAIMil 3A)KMUTE HO3APU MOCTPAAABIIET0 HIEKOW WIIH
nanbliamMu, caenaere 2-3 ToyOokuX Baoxa. [yOOKO BIOXHUTE U, OXBaTHB ry0aMu ero por,
CHEJIalTe C CUIIOW BIyBaHHE

1. MpoBeauTe UCKYCCTBEHHOE AbIXaHue
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Puc.6

['pyauna npu 3ToM A0JKHA porudarbes Ha 3—4 cM, a IPU IHUPOKOH IpyIHON KIeTKe —
Ha 5—o6 cM. [locne kax10ro HagaBIUBaHUS PYKU IPUIIOAHUMAIOT HAJl TPYAHOMN KJIETKOM, YTOOBI HE
IPEIATCTBOBATh €€ PACIPABICHUIO U HAIIOJHEHUIO CEP/Illa KPOBbIO.

Jns obserdyeHuss MpUTOKA BEHO3HOM KPOBH K CEpJLly HOraM IOCTpaJaBIIEro MpPHIAIOT
BO3BBILICHHOE MOJIOKEHUE.

Henpsmoit Mmaccax cepaia 00s3aTeIbHO COUETAIOT C HCKYCCTBEHHBIM JBIXaHUEM.

Maccax cep/ia 1 UCKyCCTBEHHOE JbIXaHHE yl00Hee MpOBOAUTH ABYM JulaM. [Ipu sTom
OJIMH M3 OKa3bIBAIOIIMX IIOMOIIb JIeTaeT OJHO BIyBaHME BO3JlyXa B JIETKHE, 3aTEM JpYyroi
IIPOU3BOJIUT YETHIPE - MIATh CAABJICHUN I'PYIHOM KIIETKH.

VYcnex HapyKHOTO MaccaXk cepila OINpeAeNsieTcss IO CYKEHHUIO 3PayKoB, MOSBICHUIO
CaMOCTOSITENILHOTO MyJibca U JIbIXaHusl. Maccax cep/ia JODKEH MPOBOAUTHCS 10 PUOBITHS Bpaya.

Ecnu OTKpBITH POT MOCTpaZaBIIEeMy HE YJaJlOCh, MOKHO NMPOBOJUTH JbIXaHHE "M30 pTa B
HOC", T.€. BAYBaTb €My BO3JlyX 4€pe3 HOC, 3aKpbIBasi POT IOCTPAIaBIIETO.

KOHTpOHB 34 MOCTYIINICHUECM BO3AYyXa OCYHICCTBIISICTCS HaA rJjia3 Mo paClIMPCHUIO prI[HOﬁ
KJICTKH IIPU KaXXAOM BJIYBAaHUHU, U €€ OIIYCKAaHHHU. HpI/I IMOABJICHUU Y IMOCTpaJgaBLICTO cl1a0BIX
BIOOXOB CJIICAYCT HCKYCCTBCHHOC IbIXaHUC 110 BPEMCHU COBMCCTUTEL C €TI0 AbIXaHUCM.

I/ICKyCCTBeHHOG JbIXaHUC HGO6XO)II/IMO MMPOBOAWTL OO Hadajla OKa3aHWA MOMOIIKM BpadyoM
NN JO BOCCTAaHOBJICHU A I‘J'IY60KOFO PUTMHUYHOTO JbIXaHUH.

3akpeIThId (HETIPSAMOI) Maccak cepana. HasHaueHue - HCKYCCTBEHHOE TOJACpKAHHE
KpOBOOOpaIleH!s1 B OpraHU3ME IOCTPAJABIIETO W BOCCTAHOBJIEHHWE HOPMAJIbHBIX €CTECTBEHHBIX
cokpareHuii cepana. KpoBooOpalieHue IOCTaBIsSe€T KHCIOPOA IO BCEM OpraHaM W TKaHIM
opranusma. CrenoBaTebHO, OJHOBPEMEHHO C MAacCaXeM cepiama JOJDKHO MPOU3BOIUTHCS
HCKYCCTBEHHOE JIbIXaHHUE.

Iloozomoska___K___maccaycy _cepoua sSIBISIETCA  OJHOBPEMEHHO M TNOATOTOBKOM K
HUCKYCCTBEHHOMY JIbIXaHWIO, TaK Kak OHa IHPOU3BOAATCS coBMecTHO. Horu moctpanasiiero
pexomeHayetcst npunoHATh Ha 0,5 M a1 3¢ (HEeKTUBHOCTH Maccaxa.

[Ipu BBIMONHEHUM Maccaka cepaia BCTaHbTe COOKy, 3aliMUTE TaKoe IOJOXKEHUE, MpH
KOTOpPOM BO3MO>KEH 0oJiee WIIM MEHEe 3HAUMTENbHbIN HAKJIOH HaJ HUM. Haxkatue mpous3BoaUTCS Ha
HIKHIOIO TPETh TPYJIUHBI.

I'pynuHa - 3TO KOCTh MEpENHEW 4YacTH CKeJeTa, coenuHsronas pedpa. Hamoxure Ha Hee
JIaIOHb OJTHOM PYKH, a JIQJOHb APYrodl - HAa THUIBHYIO MOBEPXHOCTH NepBod. HamaBnuBanue Ha
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TPYAMHY CJIEAYET MNPOBOJWTH OCHOBAaHHWEM JIAJIOHHW, @ HE BCEU JIAJOHBIO, BBICOKO MPHUIIOIHSB
MaJIBIBI PYK, YTOOBI OHU HE KacalHuCh IPYJHON KIETKH MOCTPAIaBIIETO.

OHpeI[eJII/IB MMpoIyYIIbIBAHUEM MCCTO HaJdaBJIMBAHUS (OHO HaxoJquTCd IPUMCPHO Ha [IBa
MaJIbIIA BBIIIE MATKOTO KOHIIA TPYAMHBI, PUC.7), OKa3bIBAIOIIUI MOMOIIb KJIAJET Ha HETO HIKHIOK
4acTh JIAJJOHU OJTHOW PYKH, a 3aTeM CBEPXY 3TOH PYKH MOJ MPSMBIM yIIIOM KJIAJET APYTYIO PYKY U
HA/IaBJIMBACT HAa TPYJHYIO KIETKY MOCTPAJaBIIEro, CJIErKa MOMOrash MpU TOM HAKJIOHOM BCETO
kopryca (cM. puc.8). Ilpu sTomM mpenmniedbs U IUIEYEBBIE KUCTU PYK OKA3bIBAIOILIETO IMOMOIIb
JIOJDKHBI OBITH PA30THYTHI IO OTKa3a, a Malbllbl 00CMX PYK, CBEICHHBIC BMECTE, HE JIOJKHBI
KacaThCsl TPYIHOMN KJIETKH IMOCTPAABIIETO.

Pucynok 7. MecTo HanaBiuMBaHUs Ha TPYAHYIO KIETKY IOCTPAAABIIErO0 IPH HapYyKHOM
Maccaxe cepaua

HallaBJ'II/IBaTI) 6I>ICTpBIM TOJIYKOM H30 BCEX CHUII, yTOOBI CMECTUTH HUKHIOIO YacCTh TPYAUHBI

BHU3; HaJaBJIMBaHUE Ha TPYAMHY HPOM3BOJIUTE C YAaCTOTOW OJMH pa3 B CEKYHAY, YTOOBI CO3/aTh
JOCTATOYHBIN KPOBOTOK.
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Puc.8

C OonbIION OCTOPOXKHOCTBIO CIEAYET JAeNaTh MAaccaXk JIIOJIAM MOXKUIIOrO BO3pacTa U3-3a
OITACHOCTH TieperioMa pedep u rpyauHbl. [loMHHTE, 9YTO Maccax cepiila U UCKYCCTBEHHOE JIbIXaHUE
MIPOU3BOJISATCS TIONIEPEMEHHO.

KoHTpois 3a TpaBWIBHOCTBIO 3aKPBITOTO Maccaka CepJia OCYIIECTBISICTCS —TIO0
MPOLIYNBIBAHUIO MYJIbCa HAa COHHOM apTepuu MOCTPAJaBIIETO, a TakKe MO CYKEHHUIO 3pPayvKoB,
IMOSABJICHUIO Y MMOCTPAAaBHICTO CAMOCTOATCIBHOIO0 JAbIXaHWA, YMCHBIICHUIO CHHIOINHOCTHU KOXH H
BUJIUMBIX CIIM3UCTHIX 000JIOYEK.

JIJ'II/ITGJ'IBHOG OTCYTCTBHC IIYJIbCA MPU TOABJICHUW APYIUX MPU3HAKOB OXUBJIICHHUA CIIYKHUT
npu3HaKoM (¢udpusLIsINU cepana. B aTom ciydyae He0OX0AUMMO MPOJOIKATH OKa3aHHE TIOMOIIHU JI0
MPHUOBITHSI Bpaya JiIs JIOCTaBKH B JieueOHOe yupexaeHne. O BOCCTaHOBIICHUU PabOTHI CepIiia CyIsIT
IO MOSIBIICHUIO Y TOCTPAAaBIIEro COOCTBEHHOTO PETYISIPHOTO MYJIbCa.

IlocnedosamenvHocms _ CPOUHBIX __Mep N0 OKA3AHUI) _ 008PAYEOHOU ___nOMOWU
nocmpadaguiemy.

1. [ToArOTOBUTH MOCTPAIABIIETO K UCKYCCTBEHHOMY JBIXaHUIO

2. Cnenatp mepBble 12 BIyBaHMI Kak MOXKHO OBICTpee, Jienasi TpH TUIYOOKHX BIIOXa TEpe.
KaKIpIM BayBanueM (1 BIyBaHue 32 5 CEKyHI).

3.IIpoBepuTh HANTMYKE ITyJIbCA.

Ecniu mosiBuiCcsS mynabC W crlabble BIOXH, MPOJOJIKHUTH BAYBAaHUS B TAaKT JIBIXaHUIO
MOCTPAIABIIIET0, OCYIIECTBIISISI KOHTPOJIb 3 JIBIXaHHEM U ITYIIbCOM.

Ecnu mynbc He MOSBUICS, HEMEIJICHHO HadyaTh CEpJEYHO-JICTOYHYIO peaHumannio. Eciu
YeJIOBeK OKas3bIBaeT IOMOIIb OJWH, TO OH [OJDKEH JeiaTh Ha 2 OBICTphIX BIyBaHUS 15
HaJaBIMBaHUN Ha TPyAuHYy. Eciu momois OKa3bIBalOT ABO€ - | BAyBaHWE W 5 HaJaBIWBaHUN
MOOYEPETHO, OCYIIECTBIISSI KOHTPOJIb 33 PEaKIHel MOCTpa aBIIero.

Hpocbeccuonanbnaﬂ MEAUIMHCKAA MOMOIIb MOTEPIEBIIEMY
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Puc.9

[lo nmpuesne Opuraapl CKOpPOH HOMOIIM OCYIIECTBISETCS KOMIUIEKC pPEeaHMMAallMOHHBIX
JNEUCTBUM, IMOAKIIOYAIOTCA IIpernaparbl HCKYCCTBEHHOM BEHTWIALMM JIETKUX. B cioydae
He3(PEKTUBHOCTH 3aKpBITOTO MaccaXka cepiua HMHTPaKapAHaibHO OOJBHOMY BBOJAST PACTBOP
KaJIbIHS XJIOPU/IA ¥ aJpEeHAINHA, WX K€ IPOBOJIAT MPOLEAYPY MEKTPOAePUOPHILISALINY.

TpaHcniopTUpOBKa MOCTPaJaBUIMX OCYLIECTBISAETCS CTPOrO B JIEKAYEM IOJOKEHUHU IIPU
HENpEepbIBHOM MOHUTOpPHHIe paboThl cepauna. He mozxe uem uepe3 30 MUHYT mocie TOro, Kak
NOTEepNeBIIMM mpumen B ceOs, Bpaud CKOpOM TOMOILIM JIOJDKHBI OKa3aThb HEoOXoaumoe
IIPOTUBOIIOKOBOE JieueHue. Jlanee Tepanus MPOBOAUTCS B CTEHAX CTALlMOHAPHOIO MEAYUYPEKICHUS
110J1 HaOJII0IEHUEM CIEeIIUATNCTOB.

[Tocne BoccTaHOBiIEeHUS PaOOTBHI CEPIEYHOW U JBIXATEIbHONM CUCTEM HPOBOJAUTCS Psij

ANATrHOCTUYUCCKHUX ITPOLCAYDP.

Mepnan nomouls. MPeKPATHTL ACHCTANE TOKA (BLIKNMONUTE PYSHNBHUK,
BLIXNIONATENL, CYXON NANKOH OTGPOCHTL anexTponponoa). Mpu arom ceomn
PYKM HAQ0 3AWMTMTL PEIMHOBLIMW NEPUATKAMM, CYXWMH NNOTHLIMK
PYXABHLAMK, O/EXKA0M K T.0,

OBecnovnTL NOCTPALABLIOMY MOKOH, MA YMACTOK OXOrd HANOXWTH

NOBAKY.
Mpu OTCYTCTBMM y NOCTPAAABLICIO COIMAHMA M NYNbCA HA COMHOA
APTEPHK HEMOANCHHO HANATH ACNATH UCKYCCY Abl M HEONPAMON

maccax cepaua. Koraa nocTpagasumi NPUAET B COIHANME, 610 HAAO TONNO
YXPLITh, ATk MY NUTLE

Puc.10
OCHOBHBIE HCTOYHUKU:
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Konumponwsnwsie éonpocwi

1.HazoBute sTambl oka3aHus MEPBOIl JOBpaueOHON MOMOIIM YEIOBEKY MOCTPaJaBIIeMy OT
BO3JIEHCTBUS 3JIEKTPUUECKUM TOKOM

2.Kax npou3BoauTcst 0CBOOOXKIEHUE TTOCTPAIAaBIIETO OT ACUCTBUS TOKA?

3.IlpaBuna oka3zaHusi TEPBOM TOBpaueOHON MEIUIIMHCKOM IOMOIIM MOCTPAJaBIIEMy OT
JIEHCTBUS TOKA.

4.Cnenyer a1 OKa3bIBaTh MOMOIb MOCTPAAABIIEMY, Y KOTOPOI'O OCTAHOBUJIOCH JIbIXaHUE U
cepaiebuenue?

5.IIpaBuiia BBIIOJIHEHHS] HICKYCCTBEHHOTI'O JIbIXaHUS

6.11IpaBuiia BEIIOJIHEHHS] HEMPSIMOTO Maccaxa cep/ua

IIpenonasarens Jlyunna I'.A.
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