KPATKHUM KYPC JIEKIIMA NO JUCHUILJIMHE
«BEHTWJISIIUA TPON3BOJIACTBEHHBIX MHOMEIIIEHU»

TEMA 1: Jlokanu3anmuss BpeAHbIX BbIOPOCOB Ha

Pa3/IMIHBIX NPOMBINIJICHHDbIX o0beKTax

HeobxoaumbiM ycinoBreM 3(pQpeKTUBHON MPOU3BOACTBEHHOW NEATEILHOCTH
YyeloBeKa ABIAETCS OOecredeHne HOPMAaIbHBIX METEOPOJOTHYECKUX —YCIOBUM
(MUKpOKJIMMAaTa) B MOMEILICHUSIX.

MuKpoKJIMMAaT TMPECTaBIsAeT CcO00M KOMIUIEKC (u3nueckux (HakTopoB,
OKa3bIBAIOIIMX BIIMSIHUE HA TEIJIOOOMEH YEJIOBEKa C OKpYKarollel cpenoi, ero
TEIUIOBOE COCTOSIHUE U OINpPEACIAIONUX CaMOYyBCTBHE, pPabOTOCIOCOOHOCTD,
3I0pOBbE U MPOU3BOAMTENBHOCTh TpyAa. Ha dopmupoBaHue npou3BOICTBEHHOTO
MUKPOKJIMMATa BIUSIOT TEXHOJIOTUYECKUH TpOIecC, KIMMAT MECTHOCTH, CE30H
roJia, yCJIOBUSI OTOIJICHUSI U BEHTUJISIIUU.

[TokazarensiMu, XapakTEepHU3YIOIMIMMHA MHUKPOKIMMAT B TMPOU3BOJCTBEHHBIX
MOMEIIICHUSIX, SBIISIOTCS:

* TEMIIepaTypa Bo3ayxa, °C;

* TemmepaTypa TMOBEPXHOCTEH OTpaKAArolIMX KOHCTPYKUMN (CTEHBI, MO,
MIOTOJIOK, TEXHOJIOTHYECKoe 00opyaoBanue u 1.1.) °C;

* OTHOCHTENIbHAS BIAYKHOCTh BO3AYXa, %;

* CKOPOCTh JABMKEHUS BO3/lyXa, M/C;

* HHTEHCHUBHOCTb TEIUIOBOTO 00ydeHus, Br/m’,

Ecnu pabora BBIMONHSETCS Ha OTKPBHITOM BO3AyXE, TO METEOPOIOTUYECKUE
YCIIOBUS OTIPEACIIAIOTCS KIIMMAaTHYECKUM TMOSICOM U ¢e30HOM rojia. OIHaKo U B 3TOM

ciydae B pabodeil 30He co3/1aeTCs ONpeIeICHHBIN MUKPOKJIHMAT.

®U3UOJIOTHUYECKOE JEACTBUE METEOPOJIOTMYECKNX
YCJOBUI HA OPTAHU3M YEJIOBEKA



Bce JkM3HEHHBIE TIPOIECCHI B OpPraHM3ME YEIOBEKa COMPOBOXKIAIOTCS
HETPEPHIBHBIM BBIJICTICHUEM TEIJIOTHI B OKPYKAIOIIYIO CPEAy, KOJTUIECTBO KOTOPOU
MensieTcst oT 85 BT (B coctossHum nokost) a0 500 Bt (ipu Tsxenoit padoTe).

JIJIsi HOpMaIBHOTO TPOTEKAHUS (U3HOJOTUYECKHUX TPOIECCOB HEOOXOIUMO,
9TOOBI BBIJEIISIEMast OPTAHU3MOM YE€JIOBEKa TETUIOTA (TETIONPOIYKITUS) TTOTHOCTHIO
OTBOJWJIACh B OKpYyXaromlyro cpeny. HapymieHue TtemnoBoro OamaHca MOMKET
MPUBECTH K TEPETPEBY WM K TEPEOXTAKICHUIO M, KaK CIEACTBHE, K TOTepe
TPYAOCIIOCOOHOCTH, HECYACTHBIM CllydasM (TIOTEpsl CO3HAHUS W BO3MOYKHOCTH
JIETaTbHOTO UCXO0/a) U Mpo(ecCuoHaIbHBIM 3a00JIEBaHUSIM.

VYpaBHEHHE TEIIOBOrO OajlaHCa «YeJOBEK — OKpY)KAroIiasi Cpeaay BIIEPBBIC

obL10 nipeioxkeHo npodeccopom N.N. dnapuikum B 1884 1

Quen =Qkons+ Qmenn + Quzn + Quen + Qowix,

rae  Quey — TEIUIO, BBIACISIEMOE YETOBEKOM (TEIUIonpoaykKius); Qxoms —
TEIJI00TAaYa KOHBEKIHEH; Qrepy — TEILIOOTIa4da 3a CUET TEIIOMPOBOAHOCTH
yepes onexny; Qusp— TEIuiooTaadya M3JIydeHHEM Ha OKPY)KaIoIIHe MOBEPXHOCTH;

Quen — TEIUIOOTa4a MCIApeHHeM BJIard (10Ta) ¢ MOBEPXHOCTU KOKH; Qupx —

TEIJI00T/Aa4a BCJIEJCTBUE HArPEBAHUS BIBIXa€MOI'O BO3IyXa.

TenmooOMeH MEXay 4YEJIOBEKOM U OKpY)Karolled Cpelaoid OCYIIEeCTBISETCS
KOHBEKIIMEH, 32 CUET OT/Iaud TEIJIa C TOBEPXHOCTH Tejla YeJIIOBEKa MEHEE HArPEThIM
MPUTEKAIOIUM K HEMY CJIOSIM BO3/yXa, TEIUIONPOBOAHOCTBIO YEpe3 OIeKIY,
M3JIyYEHHUEM Ha OKPY’KaIoIMEe MOBEPXHOCTU U B MPOLECCE UCTIapeHus Biaru (1mora)
C TIOBEPXHOCTH KOXXM M TIPU JbIXaHWM, a TaKXKE 3a CUeT HarpeBa BIbIXaeMOTO
BO3/yXa.

[Ipeobnaganue TOTO WM WMHOTO TPOIECCa TEIUIOOTAAYM 3aBUCUT OT
TEMIIEPaTypPhbl CPeibl, CKOPOCTH JBIKCHHUS BO3/lyXa, OTHOCUTEIBHON BIIAXKHOCTH,
aTMOC(EpPHOTO  JIaBJICHUS, TEMIIEPATypbl  OKPYXKAIOIMUX  MPEAMETOB |
WHTEHCUBHOCTHU (pr3mdeckoit Harpy3ku opranusma. [Ipu tremmepartype okoso 20 °C,
KOI'/Ia YeJIOBEK HE HUCIBITHIBAET HUKAKUX HEMPUSTHBIX OUIYIIEHUH, CBSI3aHHBIX C

MUKPOKJIIMATOM, TEIUIOO0T/Aa4a KOHBEKIUen coctapiseT 15%, nzmydennem — 50 ...
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65%, ucnapennem — 20 ... 25%. Ilpu u3MeHeHHUH TeMIIEpaTyphl, BIAKHOCTH,
CKOPOCTH JABMKEHUS BO3/yXa, XapakTepa BBINOIHAEMON padOThl 3TH COOTHOIIECHHUS
cylecTBeHHO MeHsitorea. [lpu Ttemmneparype Boszmyxa 30 °C ornaya TEmiIoOTHI
HCIIAPEHUEM CTAHOBUTCS PABHOM CyMMapHOW OTJa4e€ TEIUIOThl HW3JyYEHHEM U
koHBekiuen. [Ipu Temneparype Boznyxa 6onee 36 °C oTiada TEMIOTHl IPOUCXOAUT
YK€ MOJTHOCTBIO 32 CYET UCTIAPEHUS.

Ecnu TeMmepaTypa OKpYyXarolEero BO3QyXa COOTBETCTBYET TEMIEPATYpE
KOXH, OTJaya TeIJla KOHBEKIMEH NpeKpallaercs, B clydyae €€ IPEBbIIICHHUS
MIPOUCXOJMUT HE OT/a4a, @ BOCIPUATHE KOHBEKIIMOHHOT'O TEIIa.

Opnexna yMEHBIIAET TEIUIOOTHAdy. |eIUION30IUPYIOIINE CBOMCTBA OJEKIbI
3aBUCST OT TOJNIIMHBI UCTIOJIb3yEMbIX MATEPHAIIOB M KX KAYECTBA.

Otpaya Temia U3Iy4eHUEM B MPOU3BOJICTBEHHBIX YCIOBUSAX SABISAETCS OJHUM
U3 OCHOBHBIX NyTeH TEMJ0o0OMEHa ueloBeKa ¢ OKpyxKaromeill cpenoil. Temo
OTAAETCS OPraHU3MOM TOTJa, KOrJa TEMIIeparypa CTEH, MOJa, MOTOJIKA, a TAKKE
MMOBEPXHOCTEN 000PYI0BaHUS HIXKE TEMIIEpaTyphbl IOBEPXHOCTH Tesa yesioBeka (32
... 33 °C). B tex cnydasix, Korja TeMIieparypa OKpYyKaroluX MOBEPXHOCTEH BBIIIIE
TEMIIEpaTyphl TeJla, IPOUCXOIUT HE MOTEPsl, a BOCHPUITHE TEILIA.

[Ipy moOBBIIEHUMH TEeMIEPATypbl BO3AyXa M OKPYXKAIOIIMX MOBEPXHOCTEM,
KOrja OTjaya Terjla KOHBEKLIHMEH M H3JIyYEHHEM YMEHBIIEHA, OCHOBHBIM IyTEM
OTJIay¥ TEIIa OPraHU3MOM SIBJISIETCS UCTIApPEHHUE.

IIpu wucnapenun 1 r BOABl OpraHu3M TepseT OKOJIO 2,5 kK TEmIoTHI.
Hcnapenue npoucxoIuT, TJIaBHBIM 00pa30M, C TOBEPXHOCTU KOXKHU U B 3HAUUTEIBHO
MeHblIeH cTteneHu uepe3 abixaTenbHble nyTH (10 ... 20%). Ilpu HOpmanbHBIX
YCJIOBUSIX C MOTOM OPraHu3M TepseT B CyTKM a0 1 1 xuakoctu. Ilpu Tspxenoi
dbusndeckoi paborte npu Temieparype Bo3ayxa 6osee 30 °C Koau4ecTBO TepsieMoit
OpraHu3MOM KUIAKOCTH MoxkeT jgoctuub 10 ... 12 1. Ilpu wuHTEHCHBHOM
MOTOOT/ICJICHUH, €CJIM TIOT HE YCIIeBAaET UCTIAPUTHCS, HAOII0AaeTCs BbIACICHUE €T0 B
Buje Kamenb. [Ipu 3TOM Biara Ha KOXe MPENATCTBYET OTJaye TemioThl. Takoe
MIOTOOTAEJICHUE BEIET TOJBKO K IMOTEPE BOJBI U COJIEH, HO HE BBINOJIHSAET OCHOBHYIO

(GYHKIHIO — YCUJIEHUE OT/IaYy TETUIOTHI.



CobnrofeHne TEmiIoBOoro OajlaHca HE SBISETCS E€AUHCTBEHHBIM YCIOBHUEM
TEIIOBOro koMopra uenoBeka. JlOKHBI OBITH COOMIOACHBI U JAPYTUE YCIOBUS,
Kacarolrecss OrpaHWYeHUs JOJM TEIJIOOTAaud 3a CYET HCHApeHUsl BJaru C
noBepxHocTH Koxku (He Oonee 30%), ypoBHS CpeOHEB3BELICHHOW TEMIEpPaTypbl
KOXH M TeMIEePaTypbl KOXKHU Ha OTJEIbHBIX YYACTKAX MOBEPXHOCTH TeJIa.

Mukpoxnumam no cmeneHu e20 6IUAHUA HA MENN060l 0aNanc yenoseKa
noopaszoensiemcsa Ha HelMpanbHolil, HAZPEBAIOW UL, OXJ1ANHCOAIOUUIL.

HeliTpanbHpli  MUKpOKJIMMAaT —  Tako€  COYETAaHUE  [apaMeTpoB
MUKPOKJIUMATa, KOTOPOE MPU BO3ACHCTBUU HA YEJIOBEKA B T€UEHUE paboyeil CMEHbI
o0OecreynBaeT TEIUIOBOM OanaHC oOpraHu3Ma, HpH KOTOPOM Pa3HOCTb MEXIY
BEJIMYMHON TEIUIONPOAYKIMU U CYMMAapHOW TEIUIOOTIAa4ell HAXOIUTCS B Ipelesax
+2 BT, a 1074 TEIIooTnaun uenapeHueM Biaru He npessimaet 30%.

OxJtayK JaroIuii MUKpOKIMMAT — COYETaHUE MapaMeTPOB MUKPOKIIMMATa, IIPU
KOTOPOM HMMEET MECTO INPEBBINIEHUE CYMMAapHOM TEIUIOOTAAYM B OKPY’KAIOIILYIO
cpely HaJ BEIUYMHOW TEIUIONPOAYKIMU OpraHu3Ma, MpHUBOJAILIEE K 00pa30BaHUIO
00I11ero MM JIOKaJbHOTO AeduIlMTa TeIUIa B Tele yenoBeka (> 2 Br).

HarpeBaromuii MUKpOKIUMAT — COYETAaHUE MapaMeTpOB MUKPOKIMMATA, MpU
KOTOPOM MMEET MECTO M3MEHEHHE TEIJIO0OMEHA YeJIOBEKa C OKpY’Karollel cpeoi,
MPOSIBIISIIOIIEECS B HAKOIUIEHUU TeIula B opraHu3Me (> 2 BT) win B yBelIMYEeHUU

JI0JTH TTIOTEPh TeIuTa nucnapenueM Biaru (> 30%).

Tepmoperyisinusi OpraHu3Ma U ee HapyluIeHHusl Ipu padorte

Tepmoperyasiuust  opranusmMa —  (QU3HMOJIOTUYECKUN  TMpoIece
MO AepKaHUSl TEMIIEPATYPHI Teja B onpeAesieHHbIX rpanunax (36,1—37,2°C), uto
HEO00XO0IUMO JUTSI COXpaHCHUS (bUIOTeHETUYECKU yCTaHOBUBIIICHCS
MOCJICIOBATEILHOCTH,  B3aMMOCBSI3AHHOCTH M CKOPOCTH  OMOJIOTHYECKHUX
mpoiieccoB. Tepmoperymsius 00ecIeunBaeTCsl K3MEHEHUEM JIBYX COCTAaBIISIONINX
TEMI000MEH MPOILIECCOB— TEIIONPOAYKIIMU U TeruiooTnayu. M3 aByx cnoco6oB

nmoaAcCpsKaHrusl TCIIJIOBOT'O PABHOBCCHA OCHOBHOC 3HAYCHUC HWMCCT PEryiinusa



TEIUIOOTJA4YM, TaK KAaK 3TOT MYTh PETyJSIIUM OOJee M3MEHYMB U YIPABIIEM B
OpraHHU3ME.
Tenmnonpoaykums. Terno BbeIpabaThIBACTCSI BCEM OPraHU3MOM, HO B

HanuOOJIbIIIEH CTEIICHH — B IMOTICPCUYHOIIOJIOCATBIX MbIIINAX W IICYCHH.

[Ipu Hu3kux temmeparypax (mo 10—15 °C) TemoobpazoBaHue
BO3pacTaert, npu cpegHux (ot 15 no 25—27 °C)—coxpaHsiercs Ha OJHOM YPOBHE,
a mpu 0oJiee BBICOKMX CHauaja HEeCKOJIbko cHukaetcs (mpu 25—35 °C), a 3aTteM
Bo3pactaeT (mpu 40 °C u Bbime). Ha 3710 ykaspiBaeT AuHaMuKa MOTPeOICHUS
KUCJIOpOoJa Kak IoKa3arelis OCHOBHOro ooOmeHa (puc. 1.1). Dtu naHHbIE
MOKAa3bIBAIOT, YTO PETYJSIUS TEIUIONPOAYKIMU TMOJOXKUTEIbHYIO POJb HUIpacT
[JIaBHBIM 00pa3oM TMpU HHU3KUX TEMIepaTypax BO3AyXa, IPH BBICOKUX Ke
BO3MOXXHOCTh PETYJISIINH TEIUIO0OOMEHa 32 CYET YMEHBIICHUS MPOAYKIIMH Teria

OI'paHUYCHA.
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Puc. 1.1. Iamenenne oomMeHa BemecTB (110 MOTPEOICHUIO
KHCJIOPOJa) B 3aBUCUMOCTH OT TeMIiepaTypsl Bo3ayxa (mo M. E.
Mapiaky).

TermmonpoayKkiusi BO3pacTaeT MPH MBIIIEYHOM paboTe U TeM OOJBIIE, YeM
OHa TsDKenee. B perymsaiuu TEIIONPOAYKIIMKM TMPUHUMAIOT Y4YacTHe Kopa
TOJIOBHOTO MO3ra, PETUKYJIsIpHas (opMalivs, BEreTaTUuBHbIEC LIEHTPHI (110J0CaATOe

TEJO0, CEpPhIi Oyrop MPOMEKYTOYHOTO MO3ra), KOTOPBIC MO CHUMIATHYECKUM



BOJIOKHAM IOCBUIAIOT MMITYJIbChl K MbIIIIAM. AKTHUBHYIO POJIb UTPAIOT TAKXKE
MeYEHb, IMUTOBUTHAS Keye3a, TUMO(U3 U HaIMTOYCUHUKH.

Tennoornaya opraHn3Ma OCYIIECTBISIETCS M3JIyYEHUEM, KOHBEKIMEH U
ucrnapeHreM. B yclIoBUSX MOKOS Ha JIOJNI0 U3TYyUYECHUS TPUXOauTcs okoyio 45%,
koHBeKIMH — 30% u ucnapenus — 25% Bcero yansieMoro OpraHu3MOM Teria.

N3nydeHuneM OTAAIOT TEIUIO BCE TEJA, UMEIOLIME TEMIIEPATYPy BbIIIE
abcomotHoro Hymst (—273 °C). [loBepXHOCTh Tenla YEIOBEKA TAKXKE SIBIISICTCS
U3JIy4aTeIeM TEIUIa, HO OHA B CBOIO OYEPEIb MOJYyYAeT HEKOTOPOE KOJIMYECTBO
Tema OT W3JIY4YEHUs OKPYXKAIIIUX MNpeaMeToB. Temio oTgaeTcss OpraHu3MoM
TOTJa, KOIJa TeMIleparypa CTEH, I0Jda, IOTOJIKA, a TaKXe IOBEPXHOCTH
o0OpyZIoOBaHUSI W JPYTHX MaTEpHaJOB B IMOMENICHUH HIKE TeMIIepaTyphl
HAPYXKHBIX CJIOEB OJEXKIbI (B cpemnem 27—28 °C) WA  OTKPBITOH
NOBEPXHOCTH KOXH. Ecnm ke Temmeparypa OKpYKAIOIUX YeEJIOBEKa
MOBEPXHOCTEN BBICOKA, TO OTJaya TEIjla W3JIy4eHUEM IMPEKpallaercs |,
Ha00O0pOT, MPOUCXOIUT BOCHPUSATHUE Terula 3TUM myteMm. OgHako uHdpakpacHas
paguanuss OT TMPOU3BOACTBEHHBIX MCTOYHHKOB HE HCKIIOYAET MOJHOCTHIO
TEIJIOOT/IaUYMd M3JIyYeHUEM, TaK KaK OHa MPUXOJUTCS HE Ha BCIO MOBEPXHOCTH
tena. OTmada Temyia W3IyYEeHHEM MOXKET OBITh YCHIJIGHa YCTAaHOBKOW BOJIM3HU
pabouero OXJaXKJICHHBIX MOBEPXHOCTEH 3KpaHOB, maHene u ap. Otmaya teria
M3JIydeHUEeM — (PU3HOJIOTUUECKH HAauMEHee OOpPEMEHMUTENIbHBIN JJIsi OpraHu3Ma
yTh.

KonBexunusi — mnepemaya Teria uepe3 BO3AYLIHYIO cpeny. B
MO/I0JI)KHOM MPOCTPAHCTBE B YCJIOBUSX HEIMOIABUXKHOTO BO3yXa MPHUJIETAIOIINI
K KOXE€ CJIOW BO3[yXa TOJIIMHOW 4—8 MM HarpeBaercs MyTeM MpPOBEACHUS
tera. HarpeB Ooiiee OTHANEHHBIX CIOEB MPOUCXOIUT BCIEIACTBUE KOHBEKIIUH,
WU JIBUKEHUSI BO3AYyXa, HNPU KOTOPOM MNPOUCXOAUT CMBIBAHUE TEIUIBIX CJIOEB
OoJee XOJIOAHBIMH TIOTOKaMHu. B ciyuae mpeObIBaHUS B YCIOBHUSX TMOJABUIKHOTO
BO3/lyXa TOJIIIMHA yKa3aHHOTO IMOTPAHUYHOTO CJIOS YMEHbIIAaeTcs 0 | MM H

MCHCC, a TCIJIOOTAa4Ya BO3pPaCTACT B HCCKOJIBKO pas.



Otpava Tersa KOHBEKIMH YBETUYMBAETCS C POCTOM OapOMETPUUYECKOIrO
nasieHus. OTHOCUTEIBHO HEOOMbIIIas OT/Aaua TeTia MPOBEICHUEM U KOHBEKIIUEH
IIPOUCXOJIUT TAKXKE Yepe3 MOBEPXHOCTh JIbIXATENbHBIX MYTEW, €CI BABIXaEMbIii
BO3JlyX UMeeT 00Jiee HU3KYIO, YEM TEJI0, TEMIIEPATYPY.

Otpgaua Temja KOHBEKIIMEH  MpeKpaimlaercs, ecid TeMIeparypa
OKPYXKAIOIIEr0 BO3/lyXa JOCTUTaeT TEeMIlepaTypbl Koxku. B ciiydae, korma oHa
MOBBIIIACTCST  €lie  OoJbllle, TMPOMCXOAUT HE OTAada, a BOCHPUATHE
KOHBEKI[MOHHOTO TETLIa.

Hcnapenne — OCHOBHOW IIyTh OTJA4u TEIUIA NPU IOBBIIEHHOU
TEMIlepaType BO3[yXa, B OCOOEHHOCTH KOrJa TeMIeparypa BO3AyXa H
OKPYXAIOIIKUX MPEIMETOB OJIM3Ka K TeMIEepaTrype KOXKH, YTO 3aTPYIHSET WIH
WCKITIOYaeT OTAauy Tella U3MydyeHueM U KoHBekuued. Otmaua Tema
UCIIAPEHUEM MTPOUCXOJUT MOTOMY, UTO MIPH UCTIAPEHUH | T BOJBI TEPSAETCS OKOJIO
0,6 xxan tema. Mcnapenue Bjaaru u3 opraHu3Ma MpoUCXOUT Kak C TOBEPXHOCTH
KOXH, TaK U JABIXaTCIbHBIX MYyTEH.

B 0oObIMHBIX yCIOBUSX OTJa4ya TeIula HCHapeHUEeM MPOUCXOJUT B
pe3ynbTaTe TaK Ha3bIBAEMOTO HEOIIYTHMOIO MOTEHHS, KOTOPOE UMEET MECTO Ha
OoJBIIIeH YacTH TTOBEPXHOCTH Tesa B pe3ysibrare nuddy3un Boasl 6€3 aKTUBHOTO
ydacTusi TIOTOBBIX >KeJie3. VICKimioueHue COCTaBIISIOT TMOBEPXHOCTH JIaJIOHEH,
MOJOIIB W TOJAMBIIICYHBIX BOAAWH, Ha OO0 KOTOphix mnpuxomutrcs 10%
MOBEPXHOCTH TeJa, IJIe MPOUCXOAUT HEMPEPHIBHOE MOTOOTACICHHE. B 11emom Ta-
KHUM ITyTEM OPTraHu3M TEPSET B CPEIHEM B CYTKH OKOJIO 0,6 11 BOJBL.

[Ipy npeObIBaHMM B YCIOBUSAX BBICOKOW TEMIEpaTyphl BO3ayXa H
BBITIOJIHEHUU (U3NUECKo paboThl HAOMIOMAETCS AKTUBHOE TOTOOTHENICHUE,
0OyCIIOBJIEHHOE  YCWICHHOM  TpaHCCylIalMed O KUJAKOCTA  4Yepe3  CTEHKH
apTepuaIbHBIX COCYJIOB, OTUICTAIOIINX MMOTOBYIO JKeJIe3y, U HEPBHOW PETYIISIITUEH.
KonudecTBo TepsemMoii OpraHu3MOM KHUJIKOCTA B CMEHY MOXKET jocTturath 10—
12 1. ITpy ”HTEHCUBHOM MTOTOOTACIICHUH, €CITH TTOT HE yCIIeBAET UCTIAPUTHCS, Ha-
omomaercst mpody3HOE €ro BHIACIICHNE B BUJIE Kanenb. [Ipu 3TOM BIaKHBIN CIOM

Ha KOXC€ HE TOJBKO HE CHOCO6CTBy€T oTaa4dyec TeIljia, a, HaO60p0T, 3aICPKUBACT



€ro, co3xaBas yCJIOBUA [JIsl IIeperpeBaHus opraHusmMa. B 3Tom ciywae
MOTOOT/ICJICHUE BEJET JIUIIIb K TOTEPE BOABI U COJIECH, HO HE BBHIMOJIHIET OCHOBHOM
dusnonornyeckor GyHKIUHU YCUICHHS TETIOOTIauu.

Ha crenens ucnapenus mnora OOJIbIIOE BIUSHHUE OKAa3bIBACT JIBHXKCHUE
BO3/lyXa, B OCOOEHHOCTH IIPU HU3KUX U BBICOKUX TemImepaTrypax. IHTEHCUBHOCTh
MOTOOT/CNICHUS 3aBUCUT OT HHAMBUAYAIBHBIX OCOOCHHOCTEW OpraHu3Ma M
CTEIMEeHM aKKJIMMAaTU3al[M1 €ro K JAaHHBIM MET€OPOJIOTHYECKUM YCIOBHSIM.

3aMeTHOE KOJMYECTBO BJArd HCHApsIeTCs OpPraHu3MOM  4Yepe3
JbIxaTenbHble MyTH — OKOJI0 300—350 r B CYTKH, UTO COCTaBJISIET TPUMEPHO
VY3 o0mux moTeps BAaru u npuBoauT K otnade 10— 20% obmiero koinuecTna
TepsemMoro Terya. McmapeHue dyepe3 JbIXaTelbHbIE IIYyTH BO3PACTa€T C
YBEIIMYEHUEM JIETOYHOM BEHTWJISLIMM, a TaKXKe C MOHWKEHUEM TeMIepaTypbl

BO3/yXa.

BJIUSTHUE ITAPAMETPOB MUKPOKJIMMATA HA
CAMOYYBCTBHUE YEJOBEKA

[TapamMeTpsl MUKPOKJIMMATa MOTYT U3MEHATHLCS B OYCHB IIMPOKUX TIpeaeiax. B
€CTECTBEHHBIX YCJIOBHUSX Ha TOBEPXHOCTH 3emiid (YpOBEHb MOps) TemIeparypa
OKpyXaromien cpeapl usmMensiercs ot -88 1o +60 °C; mogBW»KHOCTh Bo3ayxa — oT ()
1o 100 m/c; otHocuTenbHas BiaaxHocTh 0T —10 10 100% u atMocdepHoOe naBiieHue
— ot 680 1o 810 MM pT. CT.

B 10 xe¢ BpemMs HEOOXOJAMMBIM YCIOBHEM IKHU3HEICATCIHHOCTH YEIOBEKa
SIBJISICTCSI COXPAHCHHE TMIOCTOSHCTBA TEMITEpaTyphl Tela.

[Ipu OnarompusTHBIX COYETAHHMSIX MAPaAMETPOB MHUKPOKIMMATA HYEJIOBEK
UCTIBITBIBACT COCTOSHUE TEIJIOBOTO KOM(OpTa, YTO SBISICTCS BaKHBIM YCIOBHEM

BBICOKOW MPOU3BOUTENHHOCTU TPY/Ia U PEIYyIPEKIeHNS 3a00IeBaHUH.



Oxuaaxknenmue

B Xxone 5BOJIONMOHHOTO pPa3BUTHS YEJIOBEK HE BbIPaOOTaN YCTONYHBOTO
npucnocoOieHuss Kk xonony. Ero Oumonormueckre BO3MOXKHOCTH B COXpPaHEHUHU
TEMIIEpaTypHOTO OajlaHCa B YCIOBUSX OXJIAKJAIOIIET0O MHUKpPOKIMMAaTa BeChMa
orpaHu4eHbl. MecTHOoe M oO0lIee OXJaXJICHHE OpraHu3Ma SBISETCS MPUUYUHOU
MHOTHX 3a00JIEBaHUI: CEPJICUHO-COCYANCTON IMAaTOJIOTHH, OOOCTPEHUS S3BEHHOMN
0OJIe3HH, PaAJMKYJIUTOB, HEBPUTOB, MPOCTYIHBIX 3aboseBanuii. Jlrobasi creneHb
OXJIQXKJICHUS XapaKTEPU3YeTCsl CHIKCHUEM YacTOTHl CEPJCUHBIX COKpallEHUU U
Pa3BUTHUEM MPOLIECCOB TOPMOXKEHUSI B KOPE TOJOBHOIO MO3Ta, YTO MPUBOAUT K
YMEHBIICHUIO  pabOTOCIIOCOOHOCTH, WM3MEHEHHIO  JIBUTAaTEJIbHOW  pPEaKIuH,
HAPYIICHUIO KOOPAWHAIIMA W TOYHOCTH BBIMOJIHCHHS pabodyux omeparuii (puc. 1.2).
[Ipon3BOACTBEHHBIE TPOLECCH], BBINOJIHAEMbIE MHPH MOHUKEHHOW TeMmmepaType,
OOJNBIIION TOJBIKHOCTH M BIQKHOCTA BO3JyXa, MOTLYT OBITh MNPUYHUHOM
OXJIQXKJCHUS U JTaXKe TMEPEOXJIAKICHUSI OpraHU3Ma — TUIMOTEPMUU. Y BEIUUYCHUE
OOMEHHBIX TIPOLIECCOB IMPHU MOHMWKEHUH TemmepaTypbl Ha 1°C cocTaBisieT OKOJIO
10%, a npy THTEHCUBHOM OXJIAXJICHUU MOET BO3PACTH B 3 pasza Mo CPABHEHUIO C
YpOBHEM OCHOBHOTO oOMeHa. [losiBjieHHE MBIIIIEYHONW APOXKH, TMPU KOTOPOM
BHEIIHSA paboTa HE COBEPINACTCS, a BCA IHEPTHUS MPEBPAIACTCS B TEIIOTY, MOXKET
B TEUEHHE HEKOTOPOrO0 BpPEMEHU 3aJICP’KUBaTh CHIDKCHHE TeMIepaTypbl
BHYTPEHHHUX OpPraHOB. B TsKENbIX clydasX NEWCTBUE HU3KUX TEMIEpPaTyp MOXKET

MIPUBECTU K OOMOPOKEHHSIM U J1a5K€ CMEPTH.



—

l Xonon

OxnlaxuaeHue 3aumuTa

|

*Bo3byxneHue
‘Pasznpaxenue
- ‘DhdhexT caepKUBaHUS
*Hapyurenue 3penus
*Hapyuienue asywkeHui
*YMeHbIICHHE M TOABHXHOCTH
paborocnocobHOCTH *YBe/NMYEHHUE Harpy3Ku

Puc. 1.2. HeratuBHble MOCIEICTBUSA IEPEOXIIAKIACHUSA: HEKOTOPBIEC TPUMEPHI

ObmopoxkeHne ObIBaeT MOBEPXHOCTHOE U TiyOokoe. Cepa pacnpocTpaHeHUs
MOBEPXHOCTHOTO  OOMOPOXKEHHUSI  OTPAaHWYMBACTCSI KOXKEH ©W  OCHOBHBIMHU
MOJIKOXHBIMU TKaHSAMH, DPACIOJIOKEHHBIMU B HENOCPEACTBEHHON OJIM30CTH OT
nopaxeHus. B OOJIBIIMHCTBE CiIy4aeB 30Ha MOPAXEHHs OrpaHUYEHa HOCOM,
VIIHBIMH MOYKaMH, MajbllaMH PYK U HOT. [lepBbIii CHMITOM — 3TO HEMPHUSATHOE
ocTpoe nokajibiBaHue. [lopakeHHbIN yyacTOK KOXKH OeJieeT UM CTAHOBUTCS JKEITO-
O0enpiM. DTO MECTO Ha KOHEYHOCTH TEpSET UyBCTBUTEIBHOCTh M BIABIMBACTCS
BIUIyOb, TIOCKOJIBKY OCHOBHBIE TKaHU XU3HECNocoOHB u rnOku. Korma tpaBma ot
oOMoposkeHus 0osee cepbe3Ha, Koxka CTAHOBUTCS 0€JI0i ¢ MpaMOPHBIM OTTEHKOM H
3aTBEpJIEBACT.

[Ton paboToit B yCIOBHAX OXJIAXAAIOIIET0 MUKPOKJIMMATa MOJpa3yMeBaeTcs
IIUPOKUM CHEKTP TMPOU3BOJACTBEHHOW M MpOo(ecCHoHaIbHON JeATEeNbHOCTH,
OCYUIECTBJISIEMON B Pa3IMYHBIX KIMMATHYeCKUX yciaoBusx (cM. T1abn. 1.1). Taxk,
HarpuMmep, B OOJIBIIMHCTBE CTpaH 00pabOTKa CBEXKMUX MHUINEBBIX MPOIYKTOB Ha
OPEINPUATHIX THIIEBOM TMPOMBIIUICHHOCTH OCYIIECTBISIETCS OOBIYHO TIPH

temneparype 2... 8 °C, a 3amoposka — Huxe -25 °C.
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Taomauma 1.1
IKCTpeMAaJIbHbIE YCJIOBHS CpelAbl 00UTAHUS YeJI0BeKa U
NPOU3BOJACTBEHHOI cpeabl (HU3KHE TeMIlepaTypbl BO31yXa)

-90°C [TonsipHas craHuus «BocTOk» y F0’KHOTO MOJIFOCA B AHTApKTUIE
-55°C [Tpon3BOACTBO 3aMOPOKEHHBIX M CYOJIMMHUPOBAHHBIX MTPOTYKTOB
-40°C «HopmanbsHas» Temneparypa Jijist HoJIIpHBIX 06a3

-28°C TemnepaTypa XpaHeHus MPOJAYKTOB INTyOOKOM 3aMOPO3KHU

O1+2 no+12 | Xpanenue, nepepaboTKa U TPAHCHIOPTHPOBKA CBEKHUX MPOIYKTOB
°C MATAHUS

Ot -50 1o - CpennemecsiuHas ssHBapckas remneparypa B CeBepHoil Kanane u
20°C Cubupu

Ot -20 no - Cpennemecsiunas temneparypa B FOxuoi Kanane, CeBepHoit
10°C CxanaunaBuu, LlenTpanbHoil Poccun

O1-10100°C  |CpengHeMecsiuHas TeMIIEpaTypa sSiHBapsi B CEBEPHBIX IITaTax
CHIA, FOxnoit CkangunaBuu, LlenTpansHoii EBponie, HEKOTOPBIX
pernonax Cpennero u [Janeaero Bocroka, LlenTpansHol u
CesepHoii Anonun

[lepeoxnaxkneHne Bcero Tella WM €ro 4acTei MPUBOAUT K AUCKOMGOPTY,
HapyIIEHWIO CEHCOPHOW W HEPBHO-MBIMICYHOW (YHKIIMA W, B KOHECYHOM CUETE,
oOMopaxxkuBaHuto. B pesynpraTe muckoMmdopTa OT MepeoxXiakAeHUs 000CTPSETCS
MOBECHYECKasl peakilusi OpraHu3Ma, COKpaIaronas Uik MOJHOCTHIO YCTPaHSIOIIAs
MOCIIEACTBHS TAKOTO MepeoxiaxkaeHus. [IpegoTBpaiienne oxXaaxaeH!s ¢ TTOMOIIIBIO
TETJIO3AIIUTHON OJEK/bI, OOYBH, IMEPYATOK M TOJOBHBIX YOOPOB YMEHBIIAET
MTOJABMYKHOCTD U JIOBKOCTH pabodero. CyIecTByeT TaKoe MOHATHE, KaK «CTOMMOCTh
3amuTh». OHO 03HAYAET, YTO MEPEIBMKEHUS C MECTa HA MECTO U TEJIOJBUKEHUS HE
MOTYT MPOU3BOIUTHCS OECKOHEUHO, MTOCKOJIbKY OHU B KOHEYHOM CYETE MPUBOIAT K
MCTOIICHHUIO CHIL.

[Ipu ompeneneHHbIX YCIOBUAX TEMIIEpaTypa KOHYMKOB MAIBIIEB MOXKET OBIThH
Ha JIeCsITh M 0oJiee TpaayCcoB HUXKE, YeM Ha ThUIbHOUW cTopoHe pyku. Ha puc. 1.3
NPUBEACHBI KPUTHYCCKUE 3HAUCHUS TEMIICpaTyp IS Pa3IUYHBIX ITOCIICICTBHMA
HapyieHus (pU3nIecKoil NeITeIbHOCTH.

T'unomepmusa o3HauaeT OHWKEHUE TEMIIEPATyphl Tena HIKE HOpMaibHOH. C
TETMJIOBOM TOYKHU 3PEHUS TEIO YEJIOBEKAa COCTOUT M3 JABYX 30H: «0OOJIOYKH» M

«ianpa». «O00J0UKy» COCTABIISIOT TKAaHU MMOBEPXHOCTHOTO CJIOS T€a TOJIIMHOMN B
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2,5 cm. Temneparypa «O00JI0YKM» B 3HAYUTEIBHOW MEpE HU3MEHSETCSI COTJIaCHO

BHEIIHEU cpefe. «Aapo» coctouT u3 Oonee TiyOOKMX TKaHEH (Hampumep, MO3ra,

cepllla M JEerkuxX, a TakKe BEpXHEero otThena OpIOUIHOW MOJOCTH), U TEJO

CTPEMUTCSl MOJJEPKMUBATh BHYTPEHHIOK Temmeparypy B mnpegemax 37 + 2 °C.

Korma tepmoperynsuus Hapymiaercs W BHYTPEHHsISI TeMIleparypa HayWMHAeT

CHMKATBC, YCIIOBCK HAYMHACT HCIIBITHIBATDH IICPCOXJIAKICHUC. Ho Tonkko B TOM

Clay4dae, KOrja BHYTPEHHSIA TeMIlepaTypa Tena ymaaer no 35

°C, MOXHO

KOHCTAaTHUPOBAaTh THIIOTEPMHUUYECKOE cocTosHUE. B mHTepBane mexay 35 u 32 °C

TUNOTEpMUs KIacCU(PUUUpPyeTcs Kak Jierkas; mexnay 32 u 28 °C — Kkak yMepeHHas

u Hiwke 28 °C — kak Tsokenas (cM. taoir. 1.2).

HGOI[HOKpaTHI)IC MCPCOXTAXKACHUA OpraHu3Ma IIPUBOJAAT K LCIIOMY PAAY HOBBIX

duznonornyeckux mocneacTuil. B Tabn. 1.3 mpuBeaeHBl HEKOTOPHIE THUITHUYHBIC

pCakunu, CBA3aHHBIC C PAa3JIMYHBIMU YPOBHAMU TCMIICPATYPhI OpraHnu3Ma.

Peakuus OpraHu3imMa 4€/JioB€Ka Ha OXJIAK/ICHUE

Taoauma 1.2

®da3za Temneparypa |®Pusznonornyeckas ITcuxonornueckas peakuus
BHYTPEHHUX |peaKius
Ooprasos, °C
HopmanbHast 37 HopmanbHnas TeMrnepatypa |OuryiieHue TerioBon
Tea HEUTPAJIBHOCTH
36 CyskeHue cocyIoB, Huckombopt
XOJIOJHBIE PYKU U HOTH
HavansHas 35-34 NuTencuBHOE OpoKaHue, | Y MCTBEHHAS IESITEIHLHOCTD
TUTIOTEPMUS yYMEHbIIICHHE (PU3NUECKON (3aTpyIHEHA, TOTePs
pabOTOCIIOCOOHOCTH OpHEHTAIMH, allaThsI
33 CyeTnmBocTh YMcTBEeHHAs! M SMOITMOHATIbHAS
YCTaJIOCTh
YmMepennas 32 KectrocTs MbIieunoro | [Iporpeccupyromas popma
TUTIOTEPMUS TOHYyCa OecrmaMsATCTBa, TaJTIOIUMHAIIAN
31 Cnaboe gpIxaHue
30 3areMHEHNE CO3HAHUS
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29 Hukakux nposiBieHni
HEPBHOU JIESITEIILHOCTH,
4acTOoTa CepACYHBIX Ouenenenve
COKpAIIICHUI
YMEHBIIIAECTCS U TIOYTH
CXOJIUT HA HET

40°

35° 32-36 °C  OnminvansHoe GYHKIHOHMPOBAHHE YK M TATBUC

27-32 °C BnuAHME HA NOABUAHOCTh, CKOPOCTh W TOHHOCTH JIBUKCHHA MATbICH

30°

250 20-27 °C  VYxymuenne cnocoGHOCTH paboTars ¢ MeTKHMK ne'mmuu,

CHICKCHMC BEIHOCIHBOCTH

200 -
15-20 °C  Vxymuchue criocobxocT paboThi ¢ KPYMHAIMH NPEAMETAMM,
BHe3dlHBle Gonepule OLIYIIEHHS

159 .
10-15°C  Vaenmuenne obuiei uycxynhuon CHJIBL I xoop.u.mmmu, >
J Go.nenue OIYICHHS :

10°

6-8 °C  BrokupoBaHHME CEHCOPHBIX M TeMIICPATYPHBIX PELIETOPOR
TTOBEPXHOCTH KOXH

<10 °C HeuyBCTBHTEIBHOCTE PYK,CHMKEHHE CIOCOOHOCTH K PyYHOMY TPYIY
[PH BRIOTHECHUU NPOCTefnIX onepaunil (ToAKaHHe, IepXKaHHE H T./1.)
CIIOHTAHHOC,PHTMHYHOC OTOrpeBaHIC (pcamum HbIOHCH)

O6MOpOXeHHE TKAHEH

Puc.1.3. BiusHue HU3KHX TeMrepaTyp Ha MOABMKHOCTh PYK U TAJIbIIEB
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Ileperpes

Hanpspkenue pa3nmmyabiX (yHKIIMOHATBHBIX CHCTEM OpraHW3Ma YeJOBEKa IMPHU
BO3/lelicTBUM Temmeparyp Bo3ayxa Oosiee 30 °C mpuBOAUT K HAPYHICHHUIO

COCTOsIHUA 3O0pPOBbsA, CHUKCHHUIO pa6OTOCHOCO6HOCTI/I U IIPOU3BOJUTCIBHOCTHU

tpyaa (cMm. puc. 1.4).
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BhdexrusHan temneparypa, “C

Puc. 1.4. VYmeHnblieHue  MNPOU3BOAUTENBHOCTH TpyJa B 3aBUCHUMOCTH OT
a¢heKTUBHON TeMIepaTyphl:

1- Tsxenas ¢usmueckas pabora (310 Br); 2 — pabota cpenHel TspkecTd

(202...310BT1); 3 — nerkast ¢puznuueckas padota (119...202B1); 4 — ymcTBeHHas
pabota (95... 119BT)

Jlns denoBeka ompeneNneHbl MaKCUMajJbHO MEpEeHOCHMbIE TeMIepaTyphl B
3aBUCUMOCTH OT JUIMTENILHOCTH WX Bo3neictBusa. [lpemenbHas Temmeparypa
BIIBIXa€MOTO BO3/yXa, NPU KOTOPOM YENOBEK B COCTOSIHMM JbIIIaTh B TEUCHHE
HECKOJIbKUX MHHYT 0€3 CIeIMalbHBbIX CpeAcTB 3auuThl, okosno 116°C. Ha puc. 1.5
MPECTaBICHBl OPUEHTUPOBOYHBIE JaHHBIE O TEPEHOCHMOCTH TeMIIEepaTyp,
npesblmarommx 60 °C. CylllecTBEHHOE 3HAY€HUE HMEET PaBHOMEPHOCTH
TEMIEPATypbl, KOTOpash HE MOJDKHA BBIXOAUTH 3a mpenensl +5 °C. JlnurenbHoe
BO3/ICIICTBHE BBICOKOM TEMIIEpaTypbl, OCOOEHHO B COYETaHUU C IOBBIILIEHHON

BJIQ’KHOCTBIO, MOJKCT IIPUBECTU K 3HAYUTCIIbHOMY HAKOINICHHIO TCIIJIOTHI B OPraHU3Me
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U PA3BUTHIO MEPErpeBaHus OpraHr3Ma BhIIIIE JOMYCTUMOTO YPOBHS — THIIEPTEPMUH.
[TosiBisitoTCst HapacTtaromas ciaadoCTh, TOJIOBHAsE 0OJb, IIYM B YIIaX, UCKAKEHHE

IBCTOBOT'O BOCIIPUATHUA (OKpaCKa BCCI'O B KpaCHBIﬁ WJIN 3€JICHBIN HBGT), TOIIIHOTA,

T, MHH
Puc. 1.5. IlepenocumocThb
\ BBICOKHX TEMIIEpaTyp B
80 |-\ 3aBUCUMOCTH OT JUTUTEILHOCTH

X BO3JICHUCTBHUA:

1 — BepxHss rpaHuLA
BBIHOCIIMBOCTH; 2 — CpEIHEE
BpEMsI BEIHOCJIMBOCTH;

3 — TpaHMIIA TOSBIICHHUS
CHMITOMOB IIeperpeBa

60

40

pBoTa, Temmeparypa Ttena noseimaerca no 38 ... 39 °C. Koxka chHavana
KpacHeeT, TOTOM OJICTHEET U MOKPHIBACTCS «XOJIOAHBIMY IMOTOM. HacToTa cepieuHbIx
COKpAILIEHU} yBEIUYMUBACTCS. B TsSOKENbIX Cydasx runeprepMus mpoTekaet B popme
TEIJIOBOTO yAapa, KOTOPBIA COMPOBOXKAAECTCS MOTEPEN co3HaHus. Jaxke rnpu paHHEM
BBISIBJICHUY KQKJIBIN MATHIN CITy4dal SABJISETCS CMEPTEIbHBIM.

CynopoxxHasi 00Jie3Hb SIBJISIETCSL  CIEACTBUEM HApYUIEHUS BOHO-COJIEBOTO
OanmaHca TpuU JEUCTBUU BBICOKMX TeMIIepaTyp. XapakTepusyeTcs ciaabocCThlo,
TOJIOBHOM 0OJIBIO, PE3KUMH CYIOpPOTaMH, MPEUMYIIECTBEHHO B KOHEYHOCTsX. [lpu
OKa3aHWM MEePBOM MOMOIIM HEOOXOJAMMO BHYTPUBEHHOE WJIM TOJIKOXKHOE BBEJCHHE
¢usronornueckoro pacteopa NaCl, mydiire B codeTaHuM ¢ TIIIOKO301.

ConHeuHBIM ynap BO3HMKAeT B pe3yjbTaTe HWHTCHCUBHOIO TMPSIMOTO
00JTyyeHus TOJIOBBI MpU paboTe Ha OTKPHITOM Bo3ayxe. IIpu conmHeuHoMm ynmape Ha
TIEPBBIN TJIaH BBICTYIAET HAPYIICHHE (PYHKIIMHA TOJIOBHOTO MO3ra (OTeK 000JIOYEK U
TKaHU MO3Ta), BO3HUKAIOIIEE 32 CUET MECTHOTO MEPErpeBaHus HE 3alIUIIICHHOMN OT
COJIHIIa ToJIOBBbL. TemmepaTypa Tela HOpPMallbHasi WIJIM CJErkKa IOBBIIIEHA.
CuMnOTOMaMH COJIHEYHOTO ynapa SBISIIOTCA TOJIOBHAsE OOJb, TOJOBOKpPY)KEHHE,
0ECIOKONCTBO, IIIYM B yIlIaX, PACCTPOMCTBO 3pEHHUS, TOLUTHOTA, PBOTA.
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BonHo-coneBoil MBUTAMUHHBIH OOMEH 3HAYUTETIHHO U3MEHSETCS
npu paboTe B YCIOBUSAX BBICOKOM TEMIEpaTyphl BO3AyXa. Y CHUIIEHHOE
MOTOOT/ICJICHUE BEACT K TMOTEepPe IKUAKOCTH, COJIeH U BOJAOPACTBOPUMBIX
BUTAMHUHOB. YaCTUYHO MOTEPH KUIAKOCTH BOCIIOIHSIOTCS YCUICHHBIM MUTHEM, HO
IIPU 3TOM Macca Tella paboyux K KOHILY CMEHbI MOKET YMEHbIIaTbes Ha 3—4 KT U
oosee. B 1 1 mota cogepsxkurcs 2,5— 5,6 T xnopuna Hatpus (NaCl). ITpu tsoxenoi
paboTe B yCIIOBHUSAX BBICOKOW TEMIEPATyphl BO3AyXa MOKET BBIIEIUTHCS 10 10—
12 1 mota, a ¢ Hum 10 30—40 r NaCl. Bcero B opranmsme oxono 140 r NaCl.
ITorepst 28—30 1 ero BeAET K MPEKPAIIECHUIO KETYyA0UYHON CEKpPEelH, a OOJIbIINUX
KOJIMYECTB — K MBIIIEYHBIM cllia3MaM Hu cynoporaMm. IloTepu BogopacTBOPUMBIX
ButamuHoB (C, Bp B;) mpu cuibHOM moTOOTAENEHMU pAocturaetr 15—25%
MOTPEOHOI CyTOYHOM JO3BI.

Cepneunococyaucrass CcuUcCTeMa IpPUd JECHCTBUM  BBICOKHX
TEMIEPATYpP HUCHBITHIBAET OOJIBIIOE HANPSKEHUE; U3MEHSAETCS U COCTaB KPOBH.
DTO0 CBs3aHO €  HApyUIEHHWEM  BOJHOro  OOMEHa, CrYyIIEHUEM U
nepepacnpesieieHieM KpoBU  (YCHIIMBAeTCs KpPOBOCHA0OXKEHHE KOXH U
MOJKOKHOM KJIETYATKH), BIMSHUEM MOBBILIEHHOW TEMIEPATYpbl HA CEPACUHYIO
MBILIIYy W TOHYC cocyaoB. Ilynbc yuamiaercs, OCOOEHHO MpHU SIBICHUAX
HaIpPSHKEHUST TEPMOPETYJISIIIMM B YCIOBUSAX BBIMOJHEHUS pabOT CpenHed u
Oonpon TspkecTd. Ilpy ogHOM U TOM ke PU3HUEeCKO Harpy3Kke 4acToTa IyJibca
TeM OoJIbllIe, YeM BhIILIE TEMIIEpaTypa BO3AyXa B LIEXe.

Yacrora nyJibca BO3pacTaeT BCIIEJICTBUE pazzpaxeHus
TEPMOPELIETITOPOB, TOBBIIIEHUS TEMIIEpaTypbl KpPOBH, BIUSHUSA MPOIYKTOB
oomena. Cpeau CTaXUPOBAaHHBIX paboOUYMX TOPSYMX LEXOB (BCIEICTBUE
MPUCTIOCOOUTENBHBIX PEAKIUI) YBETMUMBACTCS YUCIIO JIULL C Opadukapoueil.

ApTepuanbHOe JaBJICHHE KaK CUCTOJIMYECKOE, TaK B OOJIbLICH CTENeHU U
JMACTOJIMYECKOE, MPU ACHCTBUM BBICOKMX TEMIIEpaTyp M TEIJIOBOW paaualuu
CHU)KAETCsl, YTO SIBJSIETCS MPUCTIOCOOUTENIbHON peakiuen: MOHMKEHHE TOHyca
nepudepuyeckux COCylOB M pacIIUpeHHE UX pycia CO3AAl0T YCIOBHUS IS

JIOCTaBKA KpOBH K Tnepudepur M pocTta TerooTtnayu. llpu BeimoaHeHUU

16



busnyeckoil paboThI, IEMCTBUE KOTOPOM HA apTepuaIbHOE JABJICHHUE SIBIISACTCS
IPOTHUBOIIOJIOKHBIM, COCTOSSHHE TOHYCa COCYJOB 3aBUCUT OT BBIPAKEHHOCTH
TUX JBYX (aKTOpOB, T. €. OT CTENEHH THKECTH paldOThl UM TeMIIEpaTyphl
Bo3nyxa. Eciaum mnpeoOnagaer BAMSHUE TpyJa, AapTEpUATBHOE JaBJICHHUE
OKa3bIBA€TCA MOBBIIIEHHBIM, €CJIM MUKPOKIUMATAa — MOHUKEHHBIM.

B kpoBu HaONIOJAIOTCA M3MEHEHUS, CBA3aHHbIE C MHTEHCHUBHBIM
MOTOOT/JCJICHUEM: TOBBIIIEHUE BA3KOCTH, COACpPXKAHHMS TeMOrjoOMHAa U
SPUTPOLIUTOB.

Pabota B yclIOBHUSX BBICOKOM TeMIlepaTyphl OKa3bIBae€T BIIMSAHHE Ha
(YHKUIHMOHAJIBHOE COCTOSIHHUE psiia APYTUX OPraHoB M cucteM. OTpulaTeabHOe
BJIUSHAE HAa LEHTPAJbHYIH HEPBHYI CHCTEMY MpOABIAETCI B
OCJIa0JICHMX BHUMAHHMS, 3aMEIJICHUU PEaKUHUid, YXYyIUIEHUU KOOPAMHALMU
JBUKEHHUM, YTO MOXET ObITh MPUUMHON CHUKEHHS MPOU3BOIUTEIBHOCTH Tpyia
U pocta TpaBMatusma. Mmerorcss HabmroAeHus, NOKa3bIBalOIIUE, YTO MPOU3BO-
JUTENBHOCTh TPYJa IIaXTEPOB MPHU BBICOKOM TEMIlEpaType BO3AyXa B TEUEHHUE
HECKOJIbKMX YacOB MOXET CHU3UTBbCA JO0 1/5 mpoHM3BOAMTENLHOCTH,

Ha0Ir01aeMOi B KOM(OPTHBIX YCIOBHSIX.

Oco06eHHO MOoABEPKEHBI TETUIOBBIM yAapaM JIFOAH, UMEIOIINE MAacCy Tella BBIIIEe
HOpMBI. CyIecTBYET JTUHEHHAs 3aBHCHMOCTD MEXTY MPEBBIIIICHUEM MacChl TeJla U
OTHOCHUTEJIbHOW BEpPOSITHOCTBIO CMEPTU OT TEIUIOBOTO yjaapa. JTO elle OJHO,
Hapsay CO MHOTHMH JIPYTHMH, TIOJATBEPXKACHHE HEOOXOAMMOCTH OOpHOBI C
U3JIMIITHAM BECOM B JIFOOOM BO3pacTe.

[Ipn okazaHwM TEpBOMl TOMOIIM HEOOXOIWMO TPUHATH OBICTPBIE MEpPHI K
OXJIXKJICHUIO OPTaHU3Ma, YeMy CIIOCOOCTBYIOT TIOKOM, CBEXKHI BO3IYX, MPOXJIATHBIE

Ayll, BaHHA U OOMJILHOE TTUTHE.

BiaxHocTh BO3ayxa
BrnaxHoCTh BO34yXa ONPENEISAETCS COJNEP)KAHUEM B HEM BOISHBIX IMApOB U

HU3MECPACTCA B a0COTIOTHBIX )41 OTHOCHTCIIbHBIX CAUHHUIIAX. Paznuuaror

MaKCUMAaJIbHYI0, a0CONIOTHYI0 ¥ OTHOCUTENBHYIO BJIaXXHOCTh. AOCOIIOTHAs
L/



BJIQXHOCTb — COJIEpKAHUE BOJSHBIX TMApOB B BO3JyXe, BBIPAKEHHOE B
MUJUTAMETPAX PTYTHOTO CTO0A WK B rpamMMmax Ha | KyOWdeckuii MeTp BO3/yXa,
MaKCHUMaJlbHasi — MaKCHUMaJbHO BO3MOXKHOE COJEp)KaHUE BOJSHBIX IapOB B
BO3/lyX€ TMpU JAHHOW Temreparype (COCTOsSHUE HachlleHus). Yem BbIe
TeMrepaTrypa BO3llyXa, TeM OoJblle TpeOyeTcsi BOASHBIX MapoB I MOJHOTO €ro

HaCBhIIICHUSI.

BnaxxHocTh Bo3yxa B paboueii 30HE BBIPAKAIOT B BEJTMYMHAX OTHOCUTEIILHON
BJIQ)KHOCTH, TTOCKOJIbKY OHA TOKa3bIBACT CTETICHh HACHIMICHUS BO31yXa IapamMu
Biaru. OTHOCHUTENbHAS BJIAXKHOCTh — OTHOIIEHHE aOCOIIOTHOM BIAKHOCTH K
MaKCUMaJIbHOM, BEIPQXKEHHOE B MPOICHTAX.

@OU3NOOTUYECCKH ONTHUMATBHONW SBISCTCS OTHOCHTENBbHAS BIIAXXHOCTH B
npeaenax 40.. .60%. IloBelmeHHas BaaxHOCTh Bo3ayxa (6onee 75... 80%) B
COUYETAaHWW C HU3KUMH TEeMIIepaTypaMH OKa3bIBACT 3HAYMTEIBHOE OXJIKIAIOIISEe
nevicteue. A B coyertaHun C Bbicokumu (6onee 30 °C) cmocoOCTByeT
NeperpeBaHuI0 OpraHu3Ma, Tak Kak IMPH 3TOM IOUTH BCS BbIAEIsIEMas OpraHu3MOM
YeJIoBeKa TEIUTOTa OTJACTCS B OKPYXKAIOIIYIO Cpemy TMpH ucmapeHuu mota. [lpwm
MOBBIINIEHUN BJIAKHOCTH TIOT HE HCIMApSETCs, a CTEKaeT KalUIIMU C TOBEPXHOCTHU
KO)KHOTO TIOKpOBa. BO3HMKAaeT Tak Ha3bIBAEMOE «IPOJIMBHOE» TEUCHHE II0TA,
M3HYPSIOIIEE OPraHu3M U HE 00eCIeurBaroinee HeoOX0AUMYIO TEIUIO0TAaYYy.

Henocrarounas BiaxkHOCTh Bo3ayxa (MeHee 25%) Takke HeOIaromnpusTHa
JUIA YeNOBEKa, TaK KaK TMPUBOJUT K HMHTEHCUBHOMY WCIIAPSHHWIO BJard Co

CJIM3UCTBIX O6OJ'IO‘—I€I(, HX IICPCChIXaHUIO U PACTPCCKUBAHUIO.

HoaBu:kHOCTH BO3AyXa

YenoBek HAYMHAET OLIYILATh ABMKEHHUE BO3/1yXa IPHU €r0 CKOPOCTH MPUMEPHO
0,1 m/c. Jlerkoe ABMXEHUE BO3AyXa MPHU OOBIYHBIX TEMIIEpaTypax CIoCOOCTBYET
XOpOLIEMY CaMOYyBCTBHUIO, CAyBas OOBOJAKMBAIOIIUI YeJIOBEKa HACHIIICHHBIN
BOJISHBIMU TTapaMH U TIEPErpeThIi cioi Bo3ayxa. B To jxe BpeMs 0oibIasi CKOpOCTh
JBIDKEHHUSI BO3/AyXa, OCOOCHHO B YCIOBHMAX HHU3KHUX TEMIIEPATyp, BBI3bIBAET

YBCIMYCHUC TCIIOIIOTEPh KOHBEKLIMEH U HUCIIapEHUEM MW BCACT K CHIBbHOMY
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OXJIAXKACHUIO OpraHu3Ma. OcobeHHo H€6J'IaFOHpI/IHTHO HeﬁCTByeT CHUJIBHOC

ABHWKCHUC BO3/1yXa IIPHU pa60Tax Ha OTKPBITOM BO3AYXC B 3MUMHUX YCIIOBHAX.

TemnoBoe HU3JTYICHUEC

TennoBoe wu3nmydeHue (MHGpaKpacHOE H3IyUEHHE) CBOMCTBEHHO JIFOOBIM
TellaM, TeMIepaTypa KOTOPBIX BBIIIE aOCOTIOTHOTO HYJIS.

NudpakpacHoe H3IyYCHHE MOAUMHSACTCA PSAY BAXHBIX B THUTHECHUYECKOM
OTHOIIICHUY 3aKOHOMEPHOCTEH.

[To 3akony Credana-bonbiiMana MOIIIHOCTh U3Ty4YeHHs (TEIUIOOTIa4a) MPSIMO

MPOIOPLIMOHAIIEHA YETBEPTOM CTENEHN a0COIFOTHOM TeMITepaTyphl Tela:
E =KT*

rae: E — temnootaada, Br/m®, K — HOCTOSIHHas Credana-bonbumana, paBHas
5,67 » 10® Br/m’K, T — abcomoTHast Temmeparypa, K.

B cooTBeTcTBUM € 3TUM 3aKOHOM Ja)K€ HEOOJIBILIOE YBETUUEHUE TEMIIEPATyphI
TENa MPUBOJUT K 3HAYUTEIILHOMY POCTY OT/Ia4yM TEILIa U3ITyYCHHUEM.

C yBenuueHueM TeMIEpaTypbl TeJla MU3MEHSETCS JJIMHA BOJHBI: MaKCHUMyM
SHEPruM M3IyYEHHs] CMEILIAeTCsl B CTOPOHY 0Oosiee KOPOTKMX BOJH, MOJYUHSISICH

3aKOHY cMelleHns Buna:
lyaxe = 0,29-10%/T,,,

rne lyaxe — UIMHA BOJIHBI B MHKpPOMETPAx, COOTBETCTBYIOIIAs MaKCHMYyMY

3
W3JIy4YEHHUS, 0,29 « 10° — mnocrosiHHass BenuuuHa, T, — TeMmepaTypa
M3JIyYarolen OBEPXHOCTH.

B ropsunx 1exax MNpOMBIIUIEHHBIX MNPEAIPUITHI (METalypruyecKux,
CTEKOJIHBIX U Jp.) OOJBIIMHCTBO TEXHOJIOTMYECKUX MPOLIECCOB MPOTEKAET MPHU
TEMIIEpaTypax,  3HAYWTEJIIBHO  MPEBBIIAIOIIMAX  TEMIIEpaTypy  BO3ayxa
OKpy»Xaromien cpenpl. Harperble NOBEpXHOCTHM U3Iy4arOT B IPOCTPAHCTBO
MOTOKM JIy4yHCTOM sHepruu. TermoBoe Bo3AEHCTBHE OOIy4YE€HHUS HAa OpPraHU3M
YeJIOBEKa 3aBUCUT OT JUIMHBI BOJHBI M HMHTCHCUBHOCTH IIOTOKA W3IIy4YEHUS,
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BEJIMYMHBI O0JIy4aeMOro y4acTKa Tejla, JUIMTEIbHOCTH OOJIy4eHHUs, yIJla NaJeHus
JTy4el, BUJa OEKIbl YelIoBeKa. Y OOJBIIMHCTBA NPOU3BOJACTBEHHBIX NCTOYHHKOB
MaKCHMYyM 3HEPTUM MPUXOANUTCS HAa UH(paKpacHbIe JIyud ¢ AIMHON BoJiHbl 0,78...
1,4 mxm. MH(pakpacHble Tydn OKa3bIBalOT HA OPraHU3M YEJIOBEKa B OCHOBHOM
TEIUI0BOE Bo3zeiicTBre. OHU IJIOXO 33€PKUBAIOTCS KOXKEH, [NTyOOKO IPOHUKAIOT
B OMOJIOTMUYECKHE TKaHU, BBI3bIBAsl MOBBILICHHWE MX TeMmmeparypsl. Hampumep,
JUINTENIbHOE OOJyYeHUE TaKUMH Jy4daMd TIJ1a3 M[PUBOJUT K IOMYTHEHHIO
Xxpycranuka (mpodeccuoHanbHOM KaTapakte). llog BiMsAHHMEM TEIIOBOTO
0o0JTlydeHHsI B OpraHu3Me€ MNPOUCXOASIT OMOXMMHUYECKHE CIIBUTH, YMEHBIIAETCS
KUCJIOPOJIHASl  HACBIIIEHHOCTh KPOBHM, IIOHWKAETCI BEHO3HOE JIaBJICHHE,
3aMeUIIETCs. KPOBOTOK M KaK CIIEACTBHE HACTYIIAET HAPYIIECHUE ACSITEIBbHOCTU
CEepJIEYHO-COCYIUCTON U HEPBHOU CUCTEMBI.

Kpome HenocpencTBEHHOro BO3IECMCTBHS Ha YEIOBEKA Jy4YHCTas TEIUIOTa
HarpeBaeT OKPYKAIOIIME KOHCTPYKIMHA. OTH BTOPUYHBIE HMCTOYHUKH OTIAOT
TEIUIOTY OKPY’KaIOLEH cpelle M3JIyYeHWEM M KOHBEKIHUEH, B pe3yJbTaTe Yero
TEMIIEpaTypa BO3QyXa B IOMEIICHUM TNoBbIIAeTcs. JId XapakTepHCTUKA
TEIUIOBOTO U3JIyYEHUS IPUHSATA BEJIMUMHA, HA3BAHHAS! MHTEHCUBHOCTBIO TEMJIOBOTO
o0xy4yeHus. IHTEHCUBHOCTh TEIJIOBOTO OOJyYEHUSI — 3TO MOIIHOCTb JTYyYHCTOrO
MOTOKA, IPUXO/AIASCS HA SIMHHILY 001y4aeMoii moBepxHoctr (B1/M?). Temiosoe
0o0JTlyYeHHEe WHTEHCUBHOCTBIO 10 350 Br/M° He BBI3BIBaCT HENPUATHOIO
omymenus, mpu 1050 Br/M® yxe depes 3.. .5 MHHYT Ha MOBEPXHOCTH KOXH
MOSIBJISIETCS. HENPUATHOE OKEHHE (TemrepaTypa KOKM moBblmaercs Ha § ... 10
°C), a mpu 3500 Br/mM° uepe3 HECKONBKO CEKYHI BO3MOXKHBI OXOTH. IIpu
o6mnyuernu 700 ... 1400 Br/M” gacToTa 1y/Ibca yBETHUMBACTCS HA 5 ... 7 yIapoB B
MUHYTY. Bpemsi mpeObiBaHUS B 30HE TEIJIOBOTO OOJYYEHHS] JTUMHUTHPYETCS, B
NEPBYIO OUYEpellb, TEMIEPATYPOH KOXKH, OOJIEBbIE OLIYIIECHUS TMOSBISIOTCA MPU
temmneparype koxku 40 ... 45 °C (B 3aBUCUMOCTHU OT y4acTKa).

NHTEHCUBHOCTH TEIIOBOTO OOJyYEHHUsS] Ha OTAEIBHBIX padOYMX MECTaxX MOMKET
ObITh 3HauuTENbHOM. Hampumep, B MOMEHT 3aluBKM CTand B (opMy OHa

2
coctaBisger 12 000 B1/M°, a mipu BBIMyCKE CTalyd M3 MEYM B KOBII JOCTHUTAET
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7000BT/Mm. Jlma  cpaBHEHHs, HWHTEHCUBHOCTb COJIHEUHOM paauanvyd B
6e300maunblii JeTHui neHb coctaBiser 1000 Br/v’,

IlaTosiornyeckne COCTOSIHUSL MPHU JICWCTBUU BBICOKMX TEMIIEPATYp M
uH(paKpacHON paguanud MOTYT TPOSBHUTHCS B BHJAC psga 3a00JIeBaHUM.
OnacHOCTh WX BO3HHUKHOBEHHSI CTAHOBUTCS PEANBHOM, KOrJa MOTEpPU IOTa
npUOINKAIOTCA K 5 J1 B CMEHY.

Ilepezpeeanue  (TerioBass  TUIEPTEPMHsI)  BO3HHKAET  IpHU
M30BITOYHOM HAKOIUICHUM TeIUla B OPraHW3Me; OCHOBHBIM MPU3HAKOM HTOTO
ABJIAETCSl TOBBIIEHHE TeMmiepaTypbl Tena o 38 °C u Ooxnee. Ilpu stom
HAOJIOAAI0TCS TUIIEPEMUS JIMLA, OOMIIBHOE MMOTOOTAENIEHHE, CIa00CTh, TOJIOBHAs
007b, TOJOBOKPY)KEHHE, HWCKWKEHHE IIBETOBOTO BOCHPHUATHS IPEAMETOB
(okpacka B KpacHBIM, 3€JICHBIM I[BE€TA), TOLIHOTA, pBOTA. [[pIXaHWe U MyJbC
y4alllaroTcs, apTeprallbHOE JABJICHUE BHA4Yaje BO3PACTAET, 3aTEM MOHMKAECTCH.
B kpoBHU yBeNMUMBAETCS CONEPKAHUE MOJIOYHON KUCIOTHI U OCTATOYHOTO a30Ta.
B Tsoxensix cinydasx runeptepMus mpotekaer B popMe TENMJIOBOTO yjaapa,
Kor/1a Temneparypa Temna obicTpo mosbiinaetcs 10 40 °C u Bbllie, HaAOIIOAI0TCS
0JIEIHOCTh, CUHIOIIHOCTD, YAaCThI MaJIbIi MYJIbC, MAJ€HUE apTEePUaIBLHOIO J1aB-
JICHUs, TTOTepsl CO3HAHMS. J[bIXaHWE CTAHOBUTCS MOBEPXHOCTHBIM, YacCThIM (Z10
50—60 B MUHYTY), BpeMEHAMH MOSBJISIFOTCS CYI0POTH.

Tennosou  yoap BO3HHUKAE€T B 0co0o0 HeOIaronpusTHBIX
MIPOU3BOJICTBEHHBIX YCIIOBHUSX: BBITIOJHEHUE TSKEIOW (PU3UUECKON pabOThl TIpH
BBICOKOW TEMIIEPATYPE BO3/yXa B COUETAHUM C BIUSHHUEM HM3ITyYECHHH, BBICOKON
BJIAKHOCTBIO, & MHOTAA U 3aTPYAHAIOIIECH TEIUI00TAAYY oAexkaou. [Ipu okazanuun
MEepPBOM TIOMOIIM HEOOXOAMMO TPUHSATH OBICTPBIE MEPhl K OXJIAKICHUIO
OpraHuM3Ma, 4YeMy CHOCOOCTBYIOT IIOKOWM, CBEXHH BO3AyX B IOMEIICHHH,
MPOXJIaJIHbIE AYIIl, BAHHA.

Cyoopooxcnaa 601e3Hb SBISIETCS CIEICTBUEM HapyUIEHUS BOJHO-
COJICBOTO OajaHca B pe3yJibTare Mpody3HOTO MOTOOTACIICHHS TPU ACHCTBUM
BBICOKOU TeMmriepaTypsl Bo3ayxa. [Ipu3Haku 3a001eBaHrs HApaCTAIOT MEJICHHO,

TEMIICPATypa TCJia HC UI3BMCHCHA WJIM CJICTKA ITOBBIIICHA. OtMmeuaroTcs CJIa6OCTB,
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rojioBHasi 00Jb; BbIIEJIEHUE MOTa OTCYTCTBYeT. Beayuuii cumnToMm — pe3kue
OOJIE3HEHHbIE TOHHYECKHE CYAOpPOTH, NMPEUMYIIECTBEHHO B KOHEYHOCTIX. B
KpoBU Ha (OHE SIBJICHUI CrylIeHHs (MOBBIIIEHHOE COJEp)KaHUE T'eMOIIo0MHa,
SPUTPOLMTOB, OEJIKOB IIa3Mbl) 3HAUUTEIILHO MOHWKEHO COAEPIKaHUE XJIOPUIOB.
Pe3ko ymeHbilieHO OHO U B Moye. [Ipu okazaHuu mnepBoi MOMOIIM HEOOXOIUMO
BHYTPHBCHHOC WJIM TMOJKOKHOE BBeleHHE (usnosorndeckoro pactsopa NaCl,
JIy4Ille B COYETAHUM C TITFOKO30MU.

Conneunwlit yoap BO3HUKAET MPU WHTCHCUBHOM MPSIMOM OOJTy4YE€HUU
rOJIOBBI, Yalle Hpu padoTax Ha OTKPBITOM BO3AyXe, ropa3fgo pexe — B
nomenieHuy. IIpuunHa Takoro coCcTossHUSA — OTEK O0O0JIOYEK U TKAaHW MO3ra,
reMocTa3 M TeMopparuu, T. €. pa3BUTHE SIBICHUNW MEHHUHTUTA M SHIE(anTa.
Temneparypa Tena HOpMalbHas WIM cJlierka MOBblIeHa. CumnToMamu
COJIHEUHOTO yZapa SIBJISIOTCS TOJI0OBHAs 00J1b, TOJOBOKpPYKEHUE, OECIIOKOMCTBO,
IIyM B YIIaX, pacCTPOMCTBO 3PEHMS, TOLIHOTA, PBOTA. B TsKENbIX ciydasx
MOTYT OBITh BBIPQKEHHBIE HEPBHBIE PACCTPOMCTBA: NMOMPAYEHUE CO3HAHUS,
CYJIOpOTH, TPUIAIKHA, TauTonUHAMK U ap. Ilynbc cialOblif, ydallieHHBIH,
JbIXaHWE TaK)Ke YacToe W 3aTpyAHeHHoe. [Ipu okazaHuu mnepBOl MOMOIIU
00J1bI1I0€ 3HAUE€HNE UMEIOT BOJIHbIE MPOLIEYPHI: MPOXIaHbIN Tyl U BaHHA (TIpH
OTCYTCTBUU MX — OOEPTHIBAHHE B MOKPYIO TIPOCThIHIO Ha 10— 15 MuH), mokoi
B MTPOXJIJIHOM MTOMEIICHUH, OOMIIBHOE MTUTHE.

Ilpogpeccuonanvnan Kamapaxkma, WIM  «KarapakTa
CTEKJIOIyBOB», MOKET Pa3BUThCS NP JIJIUTEIHHOM BO3ACHCTBUU TEMJIOBOIO
u3nydeHus. MiHoraa BeIpakeHHas KaTapakTa OTCYTCTBYET, HO OOHapyKUBaIOTCS
MEJIKUE TOMYTHEHHsI XpycCTajuKa B BUAE TOUYEK WM Ooyiee KpPYyIHBIE B BHUJE
noJioc. [IpuunnHa npodeccnoHanbHON KaTapakTbl — TEIUIOBOM 3P dekT, mpuuem
KOPOTKOBOJIHOBBIE MH(paKpacHbIe JIy4H C JUIMHON BOJHBI 0K0JIO 1 MKM Ooiiee
ri1yOOKO MPOHUKAIOT B IJIa3HbIE CPelbl U CHUIIbHEE MPOTrPEBAIOT COAEPKUMOE
nepeaHen kamepsl raasa. [Ipu 3ToM Bo3pacTaeT mMpOHMIAEMOCTh COCYAOB TJIa3a.

OxJtaxJeHue U NePpEeOoXJaXK J€HUE HAa IPOU3BOJACTBE BO3HUKAIOT B

pe3ynbTaTe ACUCTBUS HAa OPraHW3M HU3KUX M MOHMKEHHBIX (CyOHOPMAabHBIX)
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TEeMIIepaTyp BO3/lyXa, MHOI/Ia B COYETAHUH C BRICOKOW BJIAXKHOCTHIO U OOJIBIINM
JBUKEHUEM BO3/1yXa.

B oprann3Me MMEIOTCS MEXaHU3Mbl NMPHUCIOCOOIeHHUA (axanTalun) K
NCUCTBUIO  OXJIaXAalImux  (QakTtopoB. B  3aBucumoctH OT  CTemneHHU
BBIDQKEHHOCTH MX, a TaKKe HWHIUBUAYAIbHBIX CBOWCTB OpraHu3Ma,
TEIUIO3AIIUTHBIX ~ KAYeCTB  OJIEKIbI, TSXKECTH  pabOThl  yCHIIMBAETCS
TEIJIONPOAYKIMS U yMEHbIIAeTCs (MyTEM CYXEHUsl COCYJIOB) OoT/aaya Teria. B
CY’KEHHBIX COCyJlax HaOmrofaeTcs gurokmyayus — MEPUOANUECKOE CY>KEHHUE U
pacmpeHre ux mnpocBeTa. [loHMKeHHE TeMrepaTypbl OTIEIbHBIX YYacTKOB
TeJa BBI3BIBAET OOJIEBBIE OLIYUIECHUS, SBISAIOLIMECS JUIsl OPraHU3Ma CUTHAIOM
00 OMAaCHOCTH MEPEOXIIAKICHUS.

[Ipu nelictBun cyOHOpManbHbIX TeMmiepatyp (ot +10° mo —6°C)
OLIYIIIEHUE XO0JIOAA U XUMHUYECKasi TePMOPETYJISus ocaadiieHbl, Ha0It01aeTCs
IIOCTENIEHHOE M JUIMTENIBHOE CY)KEHHME COCYyAOB. B pe3yibrare Teraonorepu
BO3pACTalOT, CTAHOBITCS 3HAYMUTEJIbHBIMH, & BMECTE€ C TEM YCHIMBAETCSH
BO3MOYKHOCTb MEPEOXIIAXKIACHUS.

[loBbIlIEHHAs] BIAXHOCTh NPH HUBKUX TeEMIEpaTypax, yBEJIMYMBast
TEIJIONPOBOJAHOCT  BO3JyXa, YCHUJIMBAET €ro OXJAKIAKIINE CBOMCTBA.
[ToaBMKHOCTH BO3/1yXa, UMEIOIIEr0 HU3KYH WM NOHM)KEHHYIO TEMIIepaTypy,
TAaK)K€ YCWIMBAET OTJIa4yy TeIja KOHBEKIMOHHBIM IIyTEM, CIOCOOCTBYS
OXJIQXKJICHHIO U MEPEOXJIAXKICHUIO OpraHu3Ma.

MectHoe u o0l1iee oxtaxcoeHue opraHusMa siBIsieTCsl IPUUMHON paoa
3aboneeanuii: 03HOOJGHMM UM  OTMOPOXXEHHUM, MHO3UTOB, HEBPUTOB,
paaukyiutoB u Jp. llepeoxyaxkneHue opraHu3ma BEAET K IMPOCTYAHBIM
3a00JIeBaHUSIM — aHTHUHE, KaTapy BEPXHUX JbIXaTEIbHBIX MyTEW, MHEBMOHUMU.
VYCTaHOBIEHO, YTO NPH OXJAKICHWH HOI W TYJIOBHINA BO3HHMKAET CIa3M
COCY/IOB  CIM3UCTBIX 000JIOYeK JpIXaTeldbHOro TpakTta. I[lpsimoe wu
pedIeKTOpHOE MOHMKEHUE TEMIEPATYPhl CIAUZUCTHIX B YCIOBUSAX YXYIIICHUS

KPOBOCHA0XXE€HUSA BEJAET K TPOYUUECKUM pacCTpPOHCTBAM, YMEHbIIAET
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OapbepHble cBoiicTBa. [Ipu 3TOM CHMKAaeTcst U 0011asi UMMYHOOMOJIOTUYECKAs]

COIIPOTUBIICMOCTDb OpraHru3Ma.

TEPMOPEI'YJIAAIIUA OPITAHU3MA YEJIOBEKA

CrocOOHOCTh ~ YEJIOBEYECKOTO OpraHu3Ma TOJJICP)KUBATh  TTOCTOSTHHOMN
TeMIiepaTypy Tena (B moaMeliiedHol Bnaaune — 36,5.. .36,9 °C ¢ koynebaHusaMu
B TeueHue cytok B mpenenax 0,5...0,7°C) mnpu H3MEHEHHUU MapaMeTPOB
MUKPOKJIMMATa W TIPHU BBITIOJTHEHUN DPA3IUYHON MO TSHKECTH paOOTHI HA3BIBACTCS
TepMOperyJsinuei. B TeueHne Bceil CBOEH dKU3HU YEIOBEK CYILECTBYET B MpeEaeIax
OUYEHb OTPAHUUYEHHOTO JMala3oHa BHYTPEHHUX Temmeparyp Tena. OpHako B
KOPOTKHE MPOMEXKYTKA BPEMEHU UYEIOBEK MOXKET MEPEHOCUTh TEMIEpaTypy Teja
Huxke 35 °C win Boie 41 °C.

MakcuMallbHO JIONyCTUMBIC TPENEabl ISl KUZHENEATEILHOCTU KIIETOK
coctaBisitor oT 0°C (oOpazoBanue KpUCTALIOB Jjbaa) g0 45 °C (temioBas
KOAryJislys BHyTPUKICTOYHBIX OCIIKOB).

Tepmopezynayua o0ecnieunBaeTCd HW3MEHEHHEM JBYX COCTaBJISIOLIUX
TEMI000MEH MPOIIECCOB — TEIUTIONPOAYKIIUU U TeruiooTna4uu. 3 a1Byx crmocoboB
MOJJICpKAHUsI TETUIOBOIO PABHOBECHSI OCHOBHOE 3HAYEHUE WMEET PEerysius
TEMJIOOTAA4YM, TaK KaK ATOT IMyTh PEryjisiluu 0oJjiee M3MEHUMB U YIIPaBIsieM B
OpraHu3Me.

Peakiin, KOTOpbIE HCIHOJB3YET OPraHuU3M 4YeJIOBEKa, 4YTOObI TOJIEpKaTh
TETUIOBOM OajiaHC, BBI3BIBAIOTCS B OTBET HA «OTKJIOHSIOIIME HArPYy3KH», TO €CTh
TEMIepaTypa Tejla TMOCTOSHHO KOJICOJIETCS BOKPYT HEKOTOPBIX —3apaHee

yCTaHOBJICHHBIX 3Ha4YeHuH (puc. 1.6).
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[Mpessienue
JIOITYCTHMOMN
TEMIIEPATYDHI

Yeunenue uau
BhipaboTka Terura
paccYyMTaAHHAaA

HarpysKa
Touka ﬁﬁ Touxa
oTcyeTa W m oTcyeTa

Henpasunsao

Hpoxs/

Cyxer
HenpaswisHo YREHUE COCYROB

[Toteps paccyMTaHHasn Ipoxs/
TeIa Harpyska CyXeHHe cocy1oB
3aHuxKeHUE
JNOMYCTUMOI

TEMIIEPATYPHI

Puc. 1.6. Moens TepMOPETYIIALINN B YEIIOBEYECKOM OpTraHU3Me

BHyTpeHHss TemmepaTypa HWXKE MOPOTOBBIX 3HAYEHUM TEPMOPETYISIIUN
OpraHM3Ma MPUBOAMUT K YBEJIWYEHHIO TEIUIOBBIX MOTOKOB (IOEKWBAHUE, JPOXKb,
CYXKEHHE COCYyJIOB Ha KOXke Tejia). BHyTpeHHss Temmeparypa BbIllI€ MOPOrOBBIX
3HAYECHUN TEPMOPETYISILUU NMPUBOAUT K MOAKIIOYEHUIO CUCTEM, OTBETCTBEHHBIX
3a TEIUIOBBIE MOTEpH (MOTOBBIIEIECHUE U JAp.). B KakIoM OTAEIbHOM Cilydae
pe3ynbTUPYIOLIAs TEIUIONEPEaadya yMEHbIIACT OTKIIOHEHUE HArPY3KU U ITIOMOTAeT

BOCCTaHAaBJIMBATh TEMIIEPATYPY TeJa 10 OOBIYHOTO YCTOMYHUBOTO COCTOSIHUSI.

CucreMa TepMOpPETYJISAIIMA HAuWOOJIEe MO3IHO BO3HHKIA B HBOJIIOIIMOHHOM
pa3BuTUM 4esoBeka. [[03ToMy mpu EUCTBUM BBICOKMX W HHU3KUX TEMIIEpATyp
MMEET MECTO  MHTErpalusi CHUCTEMbl  TEPMOPETYJSIIUU  C  APYTUMH
(YHKITMOHATTLHBIMA CHUCTEMaMU: CEPACUYHO-COCYTUCTON, HEPBHOM, TBIXaTEIHHOM,
SHAOKPUHHON M Jip. CTENeHb MX y4acTUsl M MOPSAIOK BKIIFOUEHUS OMPEHCIISIIOTCS

BEJIMYMHOW TEPMUYECKOM HArPy3KHU HA YEIIOBEKA.
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[Iporieccbl  TEPMOPETYISIIIUM  OCYIIECTBISIFOTCS, B OCHOBHOM, TpeMs
coco0amMu: OMOXMMHUYECKUM TyTeM, IyTeM M3MEHEHUS HWHTEHCUBHOCTH
KPOBOOOPAIIICHHUS] © HHTCHCUBHOCTH ITOTOBBIJICIICHUSI.

Tepmoperynsiiusi OMOXMMHYECKMM IyTEM 3aKJIIOYaeTCsl B H3MEHEHUU
WHTEHCUBHOCTU TIPOMCXOMSAIIUX B OpPraHu3Me OKHCIHUTEIbHBIX ITPOIIECCOB.
Hampumep, wblliedHass ApoXb, BO3HUKAIOIIAS TIPH CHUJIBHOM  OXJIKICHUHU
OpraHu3Ma, MOBHINIAET BBIJEICHUE TeTIOThI 10 125 ... 200 Ix/c.

Tepmoperymnsaiuss MMyTeM H3MEHEHHS HHTEHCHBHOCTH KpPOBOOOpAIICHHMSI
3aKJIIOYAETCSl B CIIOCOOHOCTH OpraHu3Ma peryjvpoBaTh Mojadyy KpOBHU
(TeruioHOCUTENS]) OT BHYTPEHHUX OPTraHOB K MOBEPXHOCTU TEJIa MYTEM CYKCHUS
WIM paclUIMpeHusi KPOBEHOCHBIX cocyloB. IIpu BBICOKHMX TeMIieparypax
OKpYKarolel cpelbl KPOBEHOCHBIE COCYAbl KOXKHU PACIIUPSIOTCS, U K HEH OT
BHYTPEHHUX OPraHOB IPHUTEKAeT OOJIbIlIee KOJIUYECTBO KPOBU M, CIICIOBATEIBHO,
0oJbIlle TEIUIOTHI OTHAETCSl OKpyskaromed cpene. [lpm HU3KHMX TemmepaTypax
MIPOUCXOJIUT OOpAaTHOE SBJICHUE: CYXXEHUE KPOBEHOCHBIX COCYJIOB  KOXH,
YMEHBIIIEHHWE TMPUTOKA KPOBU K KOXXKHOMY TOKPOBY H, CJIE€IOBATEIbHO, MEHBIIIE
TEIJIOTHl OTHAeTCs B OKpyXkaroiryro cpeny. KpoBocHaOkeHHE TpU BBICOKOU
temrneparype MoxeT ObITh B 20... 30 pa3 Ooubiiie, yeM npu HU3KOH. B manbiiax
KpOBOCHAOKeHHE MOXKET M3MEHSAThCS B 600 pa3. IMeHHO MO3TOMY MpU HU3KHUX

TeMITepaTypax y 4eoBeKa OBICTpPee BCEro 3aMep3atoT MaNbIbl PYK U HOT.

TepMoperysitiusi TyTeM HW3MEHEHMS] MHTEHCUBHOCTH ITOTOBBIICICHUS
3aKJIF0YAETCS] B M3MEHEHWH MpoIlecca TEIUIOOTIayu 3a cYeT ucmapeHus. Tak npu
TeMmreparype okpyxaromeid cpeasl +18 °C u oTHOcUTENbHON BiaxkHOCTH 69%,
KOJIMYECTBO TEIJIOThI, OTJAaBa€MOM YEJIIOBEKOM B OKPYXKAIOUIYyI0 Cpeay Ipu
UCIIAPEHUH BJIaru, cocTaBisieT okoio 18% oOmel temnoornaun. [lpu yBenmuenuu
TeMIepaTypbl okpyxkarouen cpeasl 10 +27 °C u +36,6 °C 3Ta 10J1s1 yBEJIMUUBACTCA
110 30 u 100% COOTBETCTBEHHO.

Tepmoperymsiiusi opraHu3Ma 4YeJIOBEKa OCYIIECTBIISIETCS, Kak IPABUIIO,

OJTHOBPEMEHHO BCEMHU CIIOCO0aMHU.
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OyHKIIMOHATIBHOE COCTOSTHUE YeJIOBEeKa, 00YCIOBICHHOE €ro TerIo00MeHOM
C OKpYXaroliel Cpeol, XapaKTepHU3yIOIeecs: COACpKaHWEM M pacrpeieieHueM
Teria B TUIYOOKHUX («SIApO») M MOBEPXHOCTHBIX («000JI0UKa») TKAHSIX OpraHu3Ma, a
TaK)KEe CTETICHBIO HATPSHKEHUS MEXaHU3MOB TEPMOPETYISIIHIK, TPUHATO 0003HAYATH
KaK TETIOBOE COCTOSIHHE.

OnTuMaabHOE TEIJIOBOE COCTOSHHE YEIIOBEKA XapaKTePH3YeTCsl OTCYTCTBHEM
OOMMX W/WIHM JIOKATBHBIX TUCKOMGMOPTHBIX TETUIOONTYIICHHH W MHHUMAIbHBIM
HaNpsHKCHUEM MEXaHU3MOB TEPMOPETYJISIIIHH.

JlomycTUMOE ~ TEIUIOBOE  COCTOSIHME ~ YENIOBEKa  XapaKTepu3yeTcs
HE3HAYUTEITLHBIMH oOIMu 13707001 JIOKQJTbHBIMH TUCKOM(pOPTHBIMU
TEIUIOOIIYIICHUSMH, COXPAaHEHUEM TEPMOCTAOMIIBHOCTH OpraHU3Ma B TE€UEHHUE BCer
pabodeli CMEHBI IPU YMEPEHHOM HaMPsHKSHUH MEXaHI3MOB TEPMOPETYJISIINN

MUKpOKIMMAaTHYECKUE  YCJIOBHUS — JOJDKHBI ~ 00€CIeYMBATh  TEIIOBOE

COCTOsAHHC pa60Ta}ome Ha OIITUMAJIbHOM WJIX AOIIYCTHMOM YPOBHC.

I'M"'UEHUNYECKOE HOPMUPOBAHMUE IMNPOU3BOJACTBEHHOI'O
MHUKPOKJIMMATA

[Tpu W3yYCHUU TUTHEHUYECKOTO HOPMUPOBAHUS Pa3INYHBIX
MPOU3BOACTBEHHBIX (DAKTOPOB, B TOM 4YHCIE U TApaMETPOB MHUKPOKIUMATA,
HeoOX0JIMMO OTBETUTH HA 3 BOIpoOca:

I'ne? — B kakux HOPpMATUBHBIX JOKYMEHTaX MPUBEACHO HOPMHUPOBAHUE;

Uto? — Kakue UMeHHO napameTpbl HOPMUPYIOTCS;

Kak? — KakoBbl IpMHIMITEI HOPMUPOBAHUS.

OTBeTHM MOCIIEIOBATEIBLHO HA TOCTABIECHHBIE BOMPOCHI.

Hopwmbl npon3BoacTBEHHOTO MUKpOKIMMaTa yctaHoBieHbl ['OCT

12.1.005-88 «CCBT. OOmue caHUTapHO-TUTHEHUYECKUE TpeOOBaHUS K
BO31yXy padoueit 3oub» u CanlluH 2.2.4.548-96 «['uruennueckue TpeOOBaHUS K
MUKPOKJIUMATY TTPOU3BOICTBEHHBIX TOMEIICHUID.

B coorBeTcTBHM € 3THUMHM JOKYMEHTaMH HOPMHPYIOTCS ONTUMAJIBHBIE U
JIOMYCTUMBIE MapaMeTpbl MUKPOKIMMATA: TeMIiepaTypa Bo3ayxa °C TemmnepaTrypa
HOBerHOCTey”I,OC, OTHOCUTEJIbHASL BIAXHOCTh BO3AyXa % CKOPOCTh JBUKECHHS
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BO3/yXa, Mm/c, 00eCIICUnBarOIINE ONTUMAJIbHBIE U JOITyCTUMBIE
MUKPOKIMMATHYECKHE YCIOBHSI B POW3BOICTBEHHBIX MTOMEIIICHUSIX

OnTuManbHBIC MEKPOKIIMMATHYCCKHEC YCIOBHS YCTAHOBJICHBI 10 KPHTCPHUSIM
ONTUMAJLHOTO TEIUJIOBOTO COCTOSIHUS opraHu3ma uyenoBeka (cm Tabn. 1.3). Onm
oOecIieynBarOT 00Iee M JOKAIBHOE OIIYIICHUE TEIUIOBOIO KoM(pOopTa B TCUCHHUE
8-yacoBoii paboueli CMEHBI TP MHUHUMAJIHHOM HAIPSHKCHHH MEXaHH3MOB
TEPMOPETYJISAINHA, HE BBI3BIBAIOT OTKJIOHEHWH B COCTOSIHMHM 3/IOPOBBS, CO3/IAIOT
MPEANOCBUIKA  JUIT  BBICOKOIO  ypOBHSA PabOTOCIIOCOOHOCTH M SBJISIOTCS

NpCAIOYTUTCIIbHBIMU HA pa60qI/Ix MECTax.

Taoaunmal.3

OnTuMajibHble BeJIMYMHBbI NOKa3aTeJeii MHKPOK/JINMAaTa Ha paﬁoqnx
MeCTax NpoM3BOJACTBCHHDBIX noMeleHu

[lepuox rona | Kareropus pador mo | Temneparypa | Temmeparypa |OtHocutenbnas | CKOpocTh
YPOBHIO BO3/1yXa, °C | OBEpXHOCTEH BJIQXKHOCTb JIBUYKEHUS
sHepro3arpar, Bt , °C BO31yxa, % | BO3mMyXa, M/C
XOJOHBIA la(mo139) 22-24 21-25 60-40 0,1
16(140-174) 21-23 20-24 60-40 0,1
Ha (175-232) 19-21 18-22 60-40 0,2
M6 (233-290) 17-19 16-20 60-40 0,2
Il (6onee 290) 16-18 15-19 60-40 0,3
Tennwrit la(no139) 23-25 22-26 60-40 0,1
16(140-174) 22-24 21-25 60-40 0,1
ITa (175-232) 20-22 19-23 60-40 0,2
MO0 (233-290) 19-21 18-22 60-40 0,2
Il (6onee 290) 18-20 17-21 60-40 0,3

OnTuMaabHbIC BCJINYHHBI nokas3areyieu MHKPOKJIMMAara HCO6XO,Z[I/IMO
CO6JIIOI[3TB Ha pa60q1/1x MECTax IIPOU3BOACTBCHHLBIX HOMCHIGHHﬁ, Ha KOTOPLIX
BBITIOJIHAKOTCS pa6OTBI OICpaToOpCKOro Tuiia, CBA3aHHbLIC C HCPBHO-OMOIIMOHAJILHBIM
HAIps>KCHUEM (B Ka6I/IHaX, Ha IMyJbTaxX M IOCTax YHPaBJICHUA TCXHOJIOIMYCCKUMU

nponeccamu, B 3aj1ax BBIYHCIUTEIbHOM TEXHUKU U I[p)
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JlommycTrMble MUKPOKIMMATHYECKUE YCIIOBUS YCTAHOBJICHBI IO KPUTEPUIM
JOMYCTUMOI'O TEIUIOBOIO COCTOSIHUSI 4EJIOBEKa Ha NEpHoJ| 8-4acoBOM padoueit
cMeHbl (cM. Tabn. 1.4). OHM He BBI3BIBAIOT NOBPEXKJICHUN WIM HapyIlIEHUN
COCTOSTHUS 3JTOPOBBS, HO MOTYT MPUBOJNTHh K BOSHUKHOBEHHIO OOIITUX M JIOKAJTHHBIX
OLIYIICHUN TETJIOBOTO JUCKOM(DOpTa, HATIPSHKCHUIO MEXaHU3MOB TEPMOPETYIISIINY,
YXYIIICHAIO CaMOYyBCTBHSI M TOHIDKEHHIO PabOTOCTIOCOOHOCTH. JlomycTuMbie
BEJIMYMHBI TMOKa3aTeNieil MUKPOKIMMAaTa YCTAaHABIMBAIOTCS B CIy4asX, KOT/a II0
TEXHOJIOTHYECKUM, TEXHUISCKUM WM YKOHOMHUYECKHM TNPUYUHAM HE MOTYT OBITh

o0OecIiedeHbI ONTUMAaNIbHBIC BEJTMUHMHEL.

Kpome onTumManbHBIX W IOMYCTUMBIX NapaMeTpoB Mukpoknumara B ['OCT
12.1.005-88 u CanlluH 2.2.4.548-96 mnpuBencHb pa3IHYHBIC ITOTOJHCHHUS H
YTOUHEHUSI.

JlomycTrMble BEIMYMHBI MHTEHCUBHOCTH TEIUIOBOTO OOJydeHUs pabOoTaIoIIUX
OT HArpeThiX IMOBEPXHOCTEH TEXHOJOTHUUYECKOTr0 OO0OpYAOBaHUS, OCBETUTEIBHBIX
npuOOpPOB, H3JACIUA U MaTepUaloB JIOJDKHBI COOTBETCTBOBATh 3HAUYCHUSIM,
MIPUBEICHHBIM B TaO. 1.5.

JlonmycTUMbIEe BEJIMYUHBI MHTEHCUBHOCTH TEILJIOBOTO OOJIy4EHHS! pabOTaroIMX
OT OTKPBITHIX UCTOYHUKOB (HATPEThIN METaJUI, CTEKJIO0, OTKPHITOE TIaMs U Jp.) HE
NOIKHBI TpeBbimath 140 Bt/m°. TIpy 9TOM 06/IydeHHIO He TOIDKHO MOABEPraThes
oosiee 25% MOBEPXHOCTH TeJia U 00sI3aTENbHBIM SIBJISIETCS] UCIIOJIB30BAHKUE CPEACTB
WHVBUTyaJIbHOW 3aIIUTHI, B TOM YUCJIE CPEJCTB 3aIUTHI JIULIA U TJIa3.

JIist  OLIEHKM  COYETAaHHOTO  JICUCTBUS  MapaMeTpoOB  MHUKPOKIMMATa
(Temmepartypsl, BIAKHOCTH, CKOPOCTH JBMXKCHUS BO3/TyXa U TEIIJIOBOTO OOTyUYEHUS )
B IIEJISIX OCYIIECTBIICHUS MEPONPUITUN TO 3aIIUTe PaOOTAIONMUX OT BO3MOXKHOTO
MeperpeBaHusl PEKOMEHAYETCS HCMOJb30BaTh HHTErpPajJbHBLIH  TOKAa3aTelib
TemsioBoid Harpy3ku cpenbl (THC-ungexc). THC-unaexkc paccuuThIBaeTcs MO

YpaBHEHUIO:
THC = 0,7t,, + 0,3t,,

rae t,;, — TemMneparypa CMOYEHHOT'O TEPMOMETPA ACIHPALUOHHOTO IICUXPOMETPA;

ty, — Temmeparypa BHYTPH 3a4€pHEHHOIO Iapa, umeromiero auamerp 90 M,
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MUHUMAJIbHO BO3MOXHYIO TOJNIIMHY U Ko3(duuuent noriomenus 0,95;

OTPa)XXaeT BIUSHHUE TEMIIEPATYPHl BO3/1yXa, TEMIIEPATYpPbl ITOBEPXHOCTEN U

CKOPOCTHU ABUKCHUA BO3ayXaA.

Taoauma 1.4

JomycTuMble BeJTMYMHBI OKa3aTe el MUKPOKJIUMATA HA padounx
MeCTaxX MPOM3BOICTBEHHBIX OMeIeHH

[Tepuon Kareropusi |Temneparypa Bo3ayxa, |Temmnepary |OtHocuten |CKOpOCTh ABUKEHUS
rojga paborno |/ImanasoH |/luamaszoH |-pa bHas JUIA 1
YPOBHIO HIXKE BBIIIIC IIOBEPX- BJIIQ)KHOCTDb |quara3zoHa |Auara3oHa
SHEPro- ONTHMAllb- |ONTHMaNb- |HOCTEH, °C |BO3/1yXa,% |Temriepary |Tremieparyp
3aTpar, BT |apix HBIX p BO3ayXa |BO3ayxa
BEIMYMH  |BEJTMYUH HIDKE BBIIIIE
ONTUMAJTBH |ONITUMAITEH
BIX BIX
Xomommeni |(la (mo 139) | 20,0-21,9 | 24,1-25,0 | 19,0-26,0 15-75 0,1 0,1
16(140- 19,0-20,9 | 23,1-24,0 | 18,0-25,0 15-75 0,1 0,2
174)
I la (175- 17,0-18,9 | 21,1-23,0 | 16,0-24,0 15-75 0,1 0,3
232)
116 (233- 15,0-16,9 | 19,1-22,0 | 14,0-23,0 15-75 0,2 0,4
290)
111 (Gouee 13,0-15,9 | 18,1-21,0 | 12,0-22,0 15-75 0,2 0,4
290)
Terubrii la (10139) | 21,0-22,9 | 25,1-28,0 | 20,0-29,0 15-75 0,1 0,2
16 (140- 20,0-21,9 | 24,1-28,0 | 19,0-29,0 15-75 0,1 0,3
174)
I la (175- 18,0-19,9 | 22,1-27,0 | 17,0-28,0 15-75 0,1 0,4
232)
116 (233- 16,0-18,9 | 21,1-27,0 | 15,0-28,0 15-75 0,2 0,5
290)
Il (6onee | 15,0-17,9 | 20,1-26,0 | 14,0-27,0 15-75 0,2 0,5
290)
Tadamma 1.5

l[Ol'[yCTI/IMI)Ie BCJIMYUNHBI HHTCHCUBHOCTH TCIIJIOBOI'0 oﬁﬂyqem/m
IMOBEPXHOCTH TEJIA paﬁoTammnx OT IMPOM3BOACTBEHHBIX HCTOYHHUKOB

OO0yyaeMas HOBEPXHOCTE TEA, Yo

HMHTEHCUBHOCTH TEMJIOBOTO O0yUYeHUsA, BT/M",

He Ooliee
50 u 6onee 35
25...50 70
He Ooimee 25 100
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THC-uHaeKkC peKOMEHAYETCs UCHOJIb30BaTh [IJIsi MHTETPAIIbHOM  OLIEHKH
TEIJIOBOM HArpy3Kd Cpeibl Ha pabodyMX MeECTax, Ha KOTOPBIX CKOPOCTh JBMXKEHUS

BO3/ayxa He npebimaer 0,6 M/c, a ”THTEHCUBHOCTH TeruioBoro ooiayuenus— 1200

B1/M2.

3nauenus THC-unaexkca He JOJDKHBI BBIXOAWTH 3a IMPEACTbl  BEJIMYHH,

MIPEICTaBICHHBIX B Ta0m. 1.6

Taoauumal.b

Pexomenayemble BeJIMYMHbI HHTErPAJIBHOIO II0OKA3aTE/Isl TEIVIOBOM HATPY3KH
cpensl (THC-unaexca) 1ist npo@UIaKTHKHU NeperpeBaHusi Opranusma

Kateropus paboT 1o ypoBHIO Bennuunbl MHTErpagbHOro nokasarens, °C
9HEpro3arpar
la 22,2...26,4
16 21,5...25,8
lla 20,5... 25,1
116 19,5... 23,9
Il 18,0...21,8

Ilpunyunovt Hopmuposanus napamempos mukpokaiumama. llapameTpbl
MHUKPOKJIIMaTa KaK ONTHUMAaJIbHBIC, TaK U JOIMTYCTUMBIC 3aBHCAT OT MEPHOa Toj1a U

KaTeropuu padoT 10 ypOBHIO dHepro3arpart (cM. Tada. 1.3 u 1.4).

[leprion roga y4YWTHIBAET TEIUIOWM3OJISIIIUOHHBIE XAPAKTEPUCTUKHU OJCKIbl U
aKKJIMMaTH3alMI0 OpraHv3Ma B pa3HOe BpeMs roja. PaznuuarorT Teruiblii u
XOJIOAHBIM  mepuoApl roaa. XOJOAHBIM IMEPUOJA TIOJAd  XapaKTepU3yeTcs
CpPEIHECYTOYHOM TemMIepaTypol Hapy>KHOro Bo3ayxa, paBHoil +10 °C u HuKe,
Teriblii — Boie +10 °C.

Pasrpannuenne paboT TIO KaTeropusiM OCYIIECTBISIETCS Ha OCHOBE
MHTEHCUBHOCTU OOIIMX SHEPro3arpar OpraHu3Ma: Jierkue (uznyeckue padoThl
(xareropus |—Ila u 16), cpenueit Tsokectu duzndeckue padotsl (kareropus Il-11a
u 116), Tsoxenbie pusnueckue padotsl (kateropus I1).

K kareropuu la oTHOCSTCS pabOThI C MHTEHCUBHOCTBIO 3Hepro3arpat a0 139
BT, BeITIONTHSIEMBIC CHIS M COMPOBOKIAIONINECS HE3HAUYUTEIHHBIM (DU3HMYECKAM

HanpsokeHueM  (psii  mpodeccuii Ha OPENNpUsITHSIX TOYHOrO MpuOOpo- U
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MAaIIMHOCTPOEHUS, HA YaCOBOM, IIIBEHHOM MPOM3BOCTBAX, B chepe yInpaBiIeHUS U
Jp.).

K kareropuu 16 oTHOCATCSI pabOThI C MHTEHCUBHOCTBIO 3Hepro3arpar 140...
174 Bt, npousBoAUMBIE CHAS, CTOSI WJIM CBSI3aHHBIE C XOALOOM W
COMPOBOXK/IAIOIIUECS HEKOTOPHIM (PU3MUECKUM HampsbkeHueM (psin rnpodeccuii B
noymrpaduIeckord TPOMBIIUICHHOCTA, HAa TPEINPHUATHSX CBS3H, KOHTPOJICPHI,
Macrepa u ap.).

K «kareropuu lla oTHoOcsTCS paboThl ¢ HMHTEHCHBHOCTBIO SHEPro3arpar
175...232 Brt, cB3aHHBIE C MOCTOSHHOM X000, epeMenieHneM mMenkux (a0 1
KI') W3JEIUN WA NPEAMETOB B TMOJIOKEHUM CTOSI WM CUIsS W TpeOyromue
OTpeNIETICHHOT0 (hU3NYECKOro HampshKeHUs (psia npodeccuii B MeXaHOCOOPOUHBIX
1[eXaxX MaIIMHOCTPOUTEIBHBIX MPEANPUITHHI, B MPSATATLHO-TKAIKOM IIPOU3BOJICTBE
U JIp.).

K xareropum |l oTHOCATCS pabOTBl C WHTEHCHBHOCTBIO 3SHEPro3arpar
233...290BT, cBsi3aHHbIE ¢ X000, MEpEeMEIICHUEM U MEPEHOCKOUN TKECTEN 110
10 Kr ¥ CONPOBOXIAIOIIUECS YMEPEHHBIM (U3UYECKUM HarpsKeHueM (psia
npodeccuii B MEXaHU3UPOBAHHBIX  JIMTEUHBIX, MPOKATHBIX, KYy3HEUHBIX,
TEPMUYECKUX, CBAPOUYHBIX II€XaX MAIIMHOCTPOUTEIbHBIX W METaJUTyprUYeCKHX
PEINPUATHI U Ap.).

K kareropuu |1l oTHOCSATCS pabOTHl C MHTEHCUBHOCTBIO AHEPro3arpar Ooliee
290 BT, cBs3aHHBIE C TOCTOSTHHBIMU TEPEIBUKEHUSMH, NEPEMEIICHUEM U
MEepPEeHOCKON 3HauuTeNbHbIX (CBbIIIE 10 Kr) Tskecteld U TpeOyromue OO0NbIINX
busnueckux ycwmi (psia mpodeccuii B Ky3HEUHBIX, IUTEHHBIX 11eXaX ¢ PyYHBIMH
MPOIECCaMH U JIp.).

N3 npuBenenubix B Ta6a. 1.3 u 1.4 gaHHBIX BUAHO, YTO JJIE OJHOTO U TOTO
xe nepuoja roga npu nepexoge ot | k Il kareropuu TemmnepaTypsl Bo3ayxa u
MOBEPXHOCTEM CHUKAIOTCS, & CKOPOCTh JABWKEHUS BO3[yXa YBEJIMYMBAETCS. ITO
CBSI3aHO C HEOOXOAMMOCTBIO TIOTJIONICHMSI OOJIBIIEr0 KOJMYECTBA TEIUIa,

BBIJICISIEMOT0 OPraHU3MOM YeJIOBEKa MPU TsKEJION (pu3ndeckoil padoTe.
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JI1st oTHOM M TOM K€ KaTeropuu padoT, B TEIUIbIA MEPUOJ TOJa TEMIIEPATYPhI
BO3/yXa U MOBEPXHOCTEH HECKOJIBKO BBIIIE, YeM B XOJIOJIHBINU, YTO OOBACHSIETCS
YMEHBIIICHUEM TEPMHUYECKOro compoTuBieHus onaexasl (ot 0,8... 1,0 ko
MPUMEHUTENBHO K XonomHoMy u 0,5...0,6 k0 — TemioMy NEpUOAYy Toja;

1 k10 =0,155°C-M*/Br).

METO/1bI U CPEACTBA HOPMAJIM3ALINU
HPOU3BOACTBEHHOI'O MUKPOK/INMATA

[TockoIbKYy MUKPOKIMMATHYECKUE YCIOBUS UIPAIOT UCKIIOYUTEIBHO BaXKHYIO
pOJIb B TEIUIOBOM CaMOYYBCTBUM YEJIOBEKA, MCIIOJIb3YETCS] KOMILIEKC METOJIOB U
CPECTB Il HOPMAITU3aI[MH MUKPOKJINMATA.

Omonnenue, GeHMuUNAYUA U KOHOUWUOHUDPOGAHUE 6030yxa Hauboiee
IIUPOKO TPHUMEHSIOTCS ISl CO3JMaHUsl OJarompHSTHBIX METEOPOTOTHYECKUX
ycIoBUl Ha npou3BoAcTBe. JlJis co34aHHMs HOPMalIbHOIO MHUKpOKIMMAra Ha
pabounX MeCTax ¢ HHTEHCHBHOCTBIO TeIUIoBoro obiyuenus 0,35 kBt/M” u Gornee, a
raioke 0,175... 0,35 kBr/M° m0pHM IUIONIAZM H3IyYaiONMX [TOBEPXHOCTEH B
npenenax padodero mecra Gonee 0,2 M° IPHMEHSIOT BO3IYLIHOE IyLIHPOBAHHE.
Boznyminoe nymmpoBaHHMe MpeAcTaBisieT cOOOW MOTOK BO3AyXa, HAMPaBIIEMBIN
HENOCPEICTBEHHO Ha paboyee mecro. Oxnaxparomuil 3¢p(EeKT BO3AYIIHOTO
IOYIIMPOBAHUS 3aBUCUT OT PA3HOCTU TEMIIEpaTyp Teja padoTaroulero M MOTOKa
BO3/yXa, a TaKkKe OT CKOPOCTH OOTEKaHWs BO3AyXoM Tena dyenoBeka. Och
BO3/YILIHOTO MOTOKA MPHU ATOM HAINpPABJSIIOT HAa TPyAb Y€JIOBEKA TOPU3OHTAIBHO
WJIM CBEpPXY MOJ yIiioM 45°.

Bueopenue mexmnonozuueckux npoueccoé u 000pyo008anus, CHUNCAIOWUX
évloenenue menaa. Hanpumep, 3ameHa ropsigero crmocoba oOpaOoTKu MeTaiia
XOJIOAHBIM, TIPUMEHEHHE HWHIYKIIMOHHOTO HarpeBa METaIOB TOKAMH BBICOKOU
9aCcTOTHI BMECTO TNIAMEHHOTO HAarpeBa, 3aMeHa KOJIBIIEBBIX MeYeid Ui CyIku (GopM
U CTEpXKHEM B  JMTEHHOM TPOM3BOJCTBE  TYHHEIbHBIMH, IOBBILICHHUE

FEPMETUYHOCTH 000PYAOBaHUS U T.I.

Mexauua‘auuﬂ u asemomamusauyus np0u3eodcmeeHHblx npoueccoe,

AUCTAHIMMOHHOC YIIPABJICHUC IMO3BOJIAAIOT BO MHOI'MX CJIIYYasaX BBIBCCTH YCJIOBCKA
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U3 HEOJIaronpHUsATHBIX METEOPOJOrMYeCKUX YCiaoBUd. Hampumep, nucTaHIIMOHHOE
yIpaBJ€HUE MPOIIECCOM TPAHCHOPTA MPUPOTHOTO ra3a U3 ONepaToOpPHOM MO3BOJISET
CYILIECTBEHHO CHU3UTHh BpeMsl TNpeObIBaHUS 4YEJIO BEKa B MAIMHHOM 3aJie
KOMITPECCOPHOM CTaHIINH, TJIe TEMIIEpaTypa BO3AyXa MPEBIIIACT JOMYCTUMYIO.

Tennosaa uzonayua o060pyoosanus (1eyeil, cOCyJ0B U TPYyOONPOBOAOB C
rOpsIMMMHU  Ta3aMM W SKUJKOCTSMH) CHHD)KAEeT TEMIEpaTypy M3JIydaromiei
MMOBEPXHOCTH M YMEHBIIACT KaK O0Ilee TEIUIOBBIACICHUE, TaK W WH(pPaKpacHOEe
U3JTy4YE€HUE OT HArpeThIX MOBEPXHOCTEHN, PEAOTBPALIAs 03KOTH MPU MPUKOCHOBEHUHU
K OJTUM TIOBEPXHOCTSIM. Terio3aluTHBIE CpeACTBa JOJDKHBI 00ecreunBaTh
06/IydeHHOCTh Ha pabounx MecTax He Gomee 350 Br/m®. Temmeparypa HarpeThix
MOBEPXHOCTEN 000pyJOoBaHUSI HE JOJDKHA TpeBbimath 35 °C mpu Temmeparype
BHyTpU HcToyHMKA a0 100 °C u 45 °C npu TemnepaType BHYTPH HUCTOYHHKA
Boilie 100 °C. MHoraa npuMeHsIIOT BHYTPEHHIOIO TEIJIOU3OJIAIUIO JIJISI CHUKEHUS
pabounx TeMIepaTyp Hapy>KHBIX IOBepxHOCTel obOopyaoBanus. Kpome Toro
TEIJIOBAsI U30JISIIUST YMEHBIIAET TEIIOBBIE MOTEPU 000PY0BAHUSI, CHUXKASI PACXO]T
TOIJIMBA — BJICKTPOIHEPTUHU WUJIU Tapa.

B Hacrosimee  BpemMss  M3BECTHO  MHOTO  Pa3iUYHBIX  BHUJOB
Menou30aAYUOHHBIX Mamepuanoe. K HeopraHmueckum marepuanaM OTHOCSATCS:
acOecT, acOOlleMEHT, BEPMHKYJIWT, MUHEpAJIbHbIC BaTa W BOMIIOK, CTEKJIOBAaTa U
CTEKJIOTKaHb, STUEUCTHIM OCETOH, KepaM3uT U Ap. OpraHuueCKUMH U30JISIIITUOHHBIMU
MaTepuajiaMu SBIIIFOTCS MPOOKOBBIE, TOP(HOU3OISAIUOHHBIE u
JPEBECHOBOJIOKHUCTBIE TIIUTHI, APEBECHBIC OMWIKH, MEHOIUIacT U np. [lpu BeIOOpE
MaTepuaia JJid M30JSUA HEOOXOJAMMO YYMTHIBAaTh MEXaHWYECKHE CBOMCTBA
MaTepuasoB, a TAKXKE UX CIIOCOOHOCThH BBIJIEPIKUBATH BHICOKYIO TeMrieparypy. [Ipu
TemIiiepaType Teronsnydatonieit nopepxuoctu 500 ... 600 °C npumeHsoT acoecr,
MUHEpaldbHYyI0 Bary; mpu Temmeparype 800 . .. 900 °C — acGo3ypur,
JTUATOMHUTOBBIA Kuprud; npu Temrepatype Oonee 1000 °C — BepMHUKYIHT,
CrieIMaIbHbIC KEPAMUYECKUE TUTUTKH U T.1.

Oovemno-naanupoeounsvie U KOHCHMPYKMUGHbIE PeuleHus TIPUHUMAIOTCS Ha

CTaun IIPOCKTUPOBAHUSA IMPONU3BOJCTBCHHBIX SHaHHﬁ. FOp}I‘II/IC nexa pasMemiaroT,
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KaK IpPaBUJIO, B OJHOATAXKHBIX OJHO- M JBYXIPOJIETHBIX 37aHUsAX. BHyTpeHHue
JBOPBI PACHONaraloT TakK, YTOObl OOECIEYMBAIOCHh MX XOpOILEE IMPOBETPUBAHUE.
OCHOBHBIE HCTOYHHUKHU TEIJIOTHI PACHOJIArAlOT Y HAPYKHBIX CTEH 3[JaHHs B OJIUH P
HAa TAaKOM pAcCTOSHMM APYr OT JApyra, 4YTOObI TEIJIOBbIE MOTOKA OT HHUX HE
HEepeKphIBaINCh Ha pabounx Mecrax. Hawnydmmm pemieHuem — siBiseTcs
pa3MeIleHUE TEIIOU3TYYaroIIero 000pyA0BaHUs B U30JMPOBAHHBIX ITOMEIIEHUIX
WM Ha OTKPBITHIX IUTOMIAKAX.

JIist 3aUMThl OT MOCTYIUIEHHUS B IPOU3BOJICTBEHHBIC MOMEILIEHUSI XOJOJHOTO
BO3[yXa BXOAbl OOOpPYIYIOT MLUIKO3aMH, JIBEPHBIE IIPOEMBl — 6030YULHbIMU
3aeecamu.

Hcnons3yloT 06oitHoe ocmeKienue 0KOH, Ymenienue 02paxcoeHuil, nonoe

(ycTaHOBKa HACTHJIOB) U T.JI.

Tennozauwjummusie IKpanpl TPUMEHSIOT JUIsl SKPAaHUPOBAaHUS HMCTOYHUKOB
TEIUIOBOTO U3TYYEHHUS U ISl SKpaHUpoBaHUs pabounx mecT. OcinabieHre TemioBoro
MOTOKAa 3a DJKPAaHOM OOYCJOBJIEHO €ro TMOIJIOTUTENbHOM M OTpa)kaTeabHOU
CHOCOOHOCTBIO. B 3aBHCMMOCTM OT TOro, Kakas CIOCOOHOCTb JKpaHa Ooiee
BBIpXKEHA, SKpaHbl MOAPA3JEISIOT Ha TEMIOOTPAKAIOIIUE, TEIIO-MOTIOIAOLIUE U
TEIUIOOTBOJAIIME. DTO JEJIEHUE N0 MPUHLMITY JEUCTBUS JOCTaTOYHO YCIOBHO, TaK
KaK JIFOOOM SKpaH 00i1a/laeT CIOCOOHOCThIO OTpaXkaTh, IOTJIONMIATH M OTBOJUTH
tero. [lo cTenenn mpo3payHOCTH 3KpaHbl JENAT Ha TPU Kiacca: HEMpO3payHbIe,
[OJIyTIpo3pauHble W npo3padHble. K mepBoMy Kiaccy OTHOCAT METAUIMYECKUE
BOJIOOXJIAXKAAaeMbIe U ()yTepOBaHHbIE acOECTOBbIE, ANTb(OJIMEBbIE (U3 ATTFOMUHUEBON
¢dosbru), amoOMHHHMEBbIE SKpaHbl. KO BTOpOMY — 3KpaHbl U3 METANTMYECKON
CETKH C pa3MepoM siueiiku 3... 3,5 MM, LIETHbIE 3aBEChI, APMUPOBAHHOE CTAJIbHOMN
ceTkoi ctekio. C uenbto moBbiieHUs 3()(EKTUBHOCTH BCE 3TH 3KPaHbl MOTYT
opouIaThCsl BOASHOM IIEHKOM. JlJIsi MpO3padHbIX SKPaHOB (3 KJIacc) MCIOIB3YIOT
CUJIMKATHOE, KBaplleBOE MJIM OPraHUYEeCKOE CTEKJIO, MJICHOYHBIE BOSHBIEC 3aBECHI,
CBOOOHBIE U CTEKAIOLIUE 0 CTEKITy, BOJAOJUCIIEPCHbIE 3aBechl. BoasiHbIE 3aBECHI
MOTJIOIIAOT NOTOK Teria 10 80% 0e3 CyleCTBEHHOIO yXYAIIEHUS BUIAMMOCTH.

Bricokoli 3¢ (eKTUBHOCTBIO 0071a1al0T aKBapUalbHBIE IKPAHBI, MPECTABIISIONINE
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coboif KOpoOKYy W3 JBYX CTEKOJ, 3alOJIHEHHYIO IMPOTOYHOM YHUCTON BOJON C
tommuHoN cios  15..20mMm. BopoaucnepcHass 3aBeca MpEeACTaBISIET COOOM

IINIOCKYIO BO3AYITHYIO CTPYIO CO B3BCIICHHBIMU B HEH KaneJbKaMH BOJbI.

Payuonaneuwtii.  pexcum  mpyoa u  omosixa  pa3pabaTbiBacTCA
OPUMEHUTEIBHO K KOHKPETHBIM YCIOBUSIM pabOThl U MpeaycMaTpUBaeT
COKpAIlIEHUE MPOJOLKUTEIILHOCTH paboyeil CMEHbI, BBEICHUE JOMOJHUTEIBHBIX
MepEepPhIBOB, HANMpUMeEp, 3allUTa BPEMEHEM B YCIOBUAX HArpeBarollero
MUKPOKJIMMATa, CO3JJaHuE YCIOBUHM IS 3((HEKTUBHOTO OTIbIXa B MOMEIIECHUSAX C
HOPMaJIbHBIMU METEOPOJIOTUYECKUMH YCIOBUSIMU. Ecii opraHu3oBaTh OTIIENbHbBIC
MOMEUIEHHUS TPYAHO, TO B TOPSTYMX LIE€XAX CO3/IA0T 30HBI OT/AbIXa — «0A3UCHI», T1IE
C TIOMOIIbIO BEHTWISIIMKM 00ECIIEYMBACTCS HOpMallbHAs TEMIIEpaTypa U CKOPOCTh
NBWKEHUS Bo3ayxa. [[ns paboTalommx Ha OTKPBITOM BO3IYyXE B XOJOJHBIX
KJIMMATHYECKUX YCIIOBUSX OPTraHU3YIOT CIEIHAIbHBIE TOMEIIEHNs I 000TpeBa.

Hcnonws3oBaHue  CpeACTB  WMHAUBUIYAIbHOW  3aIUTHL:  CIELIOACKIBI,
cneroOyBH, CPENCTB 3allUThl PYK M TOJOBBL. [[s 3amuThl OT BO3ACHCTBUS
BBICOKOW M HHM3KOW TeMIeparyp, OOJydeHHs B 3aBUCUMOCTH OT YCIIOBUH TpyJa
MPUMEHSIETCS TepMO3alUTHAs OACKJa pa3IWyHbIX BuUAOB. llpu HeOombIION
MHTEHCUBHOCTH TEIIOBOTO OOJIyUEHUS UCTIOIB3YIOTCS XJI0MYaTO0yMakKHbIe TKaHU C
OTHECTOWKOW TMPONUTKOM, B 0Oo0jee JKEeCTKUX YCIOBHSIX (mpu  OOJBIIOM
TEIMI000JIy4eHUH ) TPUMEHSIOT CYKHO, aCOECTOBBIE WJIM METAJUTM3UPOBAHHBIC TKaHMU.
Jlis kpaTKOBpeMEHHOM PabOThl B YCIOBHSIX OYEHb BBHICOKHX Temmepatyp (300 ...
500 °C) pa3paboTaHbl crielMagbHbIe TEMI03alUTHBIE KOMOMHE30HbI U CKadhaHIpbI
C IPUHYIUTENBHON TOJIaYei BO3/TyXa Yepe3 HUIAHT OT UCTOYHUKA MTUTAHMUS.

Crienofexaa Juis 3alUThl OT HU3KUX TEMIIEparyp, BeTpa U aTMOC(hEepHBIX
OCaJIKOB HM3TOTOBJISIETCS M3 XJIOMYATOOYMAKHBIX UM CMEIIAHHBIX TKaHEH ¢
BOJAOOTTAJIKUBAIOIIMMUA W JPYTUMHU TOPONUTKAMHM, W3 IIEPCTH, MeXa U
CHUHTETHYECKUX  yrerumrenerd. [IoKpoW Omexapl JOJDKEH IPenoTBpallaTh
BbIIyBaHUE TEIUIa BETPOM U3 MOJOJICKHOIO MPOCTPAHCTBA U BMECTE C TEM JIOJKHA
ObITh OOecriedeHa BO3AYXOMPOHUIIAEMOCTh ISl yHaleHUs W30BITOYHOW BJIary.

Komruiekt crnenonexasl AOMHKEH 00s13aTeIbHO  JOMOMHATECS  d(PPEeKTHBHBIMU
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CpeICTBaMM ISl 3allUThl OT XOJOAa HOT, pyK U rojoBbl. OcoOeHHO OoJibIIoe
3HAYCHWE WMEET KAdeCTBO CHEIOACKIbl sl pabOThl HAa OTKPBHITOM BO3AyXE B
ycnoBusx Kpaitnero Cesepa. Kpome TpaguIIMOHHBIX KOMILUIEKTOB YTEIJICHHOU

CIICHOACKABI pa3pa60TaHLI CIICUAaJIbHBIC 3JICKTOpOO6OFpeBaIOI_HI/IC KOMILIICKTBI.

HPUBOPHI JUIA U3SMEPEHUSA ITAPAMETPOB MUKPOKJIMMATA

Jnst  KOHTpodsl MmapaMeTpoB  MHUKpPOKJIMMara Ha  pabouyux  MecTax
PEKOMEH]IYeTCSI MCII0JIb30BATh CIEIYIONINE PUOOPHI.

Temneparypy ¥  BIQKHOCTH BO3[IyXa OIPENEIAIOT  ACNUPAYUOHHBIMU
ncuxpomempamu. 1ICUXpOMETpBI  COCTOAT W3 JABYX OJMHAKOBBIX PTYTHBIX
TEPMOMETPOB — CYXOT'0 U BJIAXXHOTO. Pe3epByap BiIaXHOrO TepMOMeETpa 00EpHYT
TMTPOCKOMMYECKOW  TKAaHbIO, KOHEL KOTOpPOM ONyIIeH B CTaKaHYMK C
TUCTUUIMPOBAHHOM BOJOW. [IOCKONBKY Ha HMCIapeHue Biaru pacxofyercs TEIulo,
ATOT TEPMOMETP IMOKA3bIBAET 00JIee HU3KYIO TEMIIEpaTypy, 4eM cyxoil. Uem Huxke
BJIQXKHOCTb, TEM MEHBLIE II0KAa3aHUA TEMIEpaTyphl BIAXKHOTO TEPMOMETPA,
IIOCKOJIbKY C YMEHBIIEHUEM BJIATM B BO3JyXE BO3pPACTacT HCIAPEHUE BOJIBI C
YBIQKHEHHOW TKaHM M TOBEPXHOCTh PTYTHOTO pe3epByapa OXJIAKIAETCS B
Oonpiiedt crenenn. Cyxoil TepMOMETp MOKa3bIBaeT TemmepaTypy Bosayxa. I[lo
Pa3HOCTU NOKa3aHUI TEPMOMETPOB € TOMOIIBIO CIIENHAATIBHBIX IICUXPOMETPUIECKUX
TAOMUL] ONPEIENSAIOT OTHOCUTENIbHYIO BIIAXXHOCTh BO3AyXa. ACHUPALMOHHBIN
IICUXPOMETpP CHA0XKEH BEHTWIATOPOM, KOTOPBI NpPOTATMBaeT uepe3 Mpudop
HCCIEAYEMBI BO3QyX C PAaBHOMEPHOM CKOpPOCTBIO, 4YTO ITOBBIIIAET TOYHOCTH
nokazaHuii mnpubopa. (Acmuparus — JBWXKEHHE Bo3dyxa.) B Ttabdm. 1.7
MPUBEICHbI HEKOTOpPHIE THUIMBI MPUOOPOB C yKa3zaHUEM IMPENEIOB M3MEPEHHsS IO

TEMIIEPATypE U OTHOCUTEIBHOUN BIAKHOCTH.

Jlist A3MEPCHUSA OO0JIBIINX CKOpOCTEHN JIBUKCHUS BO31yXa B
MPOU3BOJICTBEHHOW  NPAKTHUKE  MNPUMEHSIIOT  KpPbUIbYAThIE W YalllCYHbIC
aHEMOMETpPhl. DTU aHEMOMETPHI 4Yallle BCETrO MPUMEHSIOT JUIsl OIEHKU PalbOThI
BEHTWISIITUOHHBIX cUCTeM. [lpuHIMn medcTBus mnpuOopa MEXaHWYECKUW: O]
JaBJICHUEM JBUXKYIIErocs BO3[yXa OCh NpuOOpa C 3aKpEIUICHHBIMU Ha Hel
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KPBUIBIIIKAMHK WJIM YallICYKaMKU HAYUHACT BPALIATLCA U TEM 6BICTpCC, yeM OoJIbIIe

CKOPOCTHh JABUKCHUA BO3ayXaA.

Taoauumal.7
IlcuxpoMeTpbl acIUPAIHOHHBIE

Tun nmpubopa [Ipenensl namepenuit [Ipenenst uamepenuit
temnepatypsl, °C OTHOCUTEJILHOM BJIAKHOCTH,
%
MB-4M -30...+ 50 10...100
M-34 -30...+ 50 10...100
[1bY-1M 0..+45 40... 80

JUIs OLEHKH MallbIX CKOpOCTEH BO3AyXa Ha pabO4yMX MeECTax IMPUMEHSIOT
TEPMOAHEMOMETPbl M KaTaTepMOMETphL. TepMoaHeMoMeTp — OaTapeilHbIi
npubop Ha MONYNpPOBOAHMKAX. lIpuHIMI JeHCTBUS OCHOBaH Ha W3MEHEHUU
COIPOTHUBJIEHUS B JaTyuke MNpubopa, KOTOPOE TMPOUCXOAUT IpPU H3MEHEHUHU
TEeMIEepaTypbl U CKOPOCTH JBXEHHs Bo3ayxa. [IpuHimm paboTel KaTarTepMOMETpa,
NPECTABISIONIET0 COOOM CIUPTOBOW TepMOMETp € pe3epByapoM 10 20 wu,
OCHOBAaH Ha U3MEPEHUH CKOPOCTH MAJCHUS TEMIIEPATYPhI IPU OXJIAKICHUH OT 38

10 35 °C, 4TO MO3BOJISIET CYIUTh O MOJABHKHOCTH OKPYXKAIOIIETO BO31yXa.

B tabn. 1.8 npuBeneHb OCHOBHBIE TUITBI TPUOOPOB MJIsi U3MEPEHUS] CKOPOCTU
JBIDKCHUS BO3IyXa.

MHTEeHCUBHOCTh TEIUIOBOTO W3TYYEHHS] M3MEPSIOT aKTMHOMETpPAMHU, JCHCTBUE
KOTOPBIX OCHOBAHO Ha TMOTJIOMICHUH JIYYUCTOM SHEPTMH W TPEBpAIICHUM €€ B
TETIOBYIO, KOJTMYECTBO KOTOPOU PETHCTPHPYETCSI.

HekoTtopbie TUTIBI aKTHHOMETPOB TIpUBEEHBI B Ta0. 1.9.

TemmepaTypa MOBEpXHOCTEH W3MepseTCs KOHTAKTHBIMU TNpuOOpamMu (TUIa
AIIEKTPOTEPMOMETPOB)  WJIM  JTUCTAaHIMOHHBIMU  (mupometpsl).  Hampumep,
MukporepmomMerp MT-57M cinyxut Ui U3MEpEHUsl TEMIIEPATYPBI IOBEPXHOCTEN B

unrepsaie 10 ... 40 °C.
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Taoaumall8

IIpu6ops! 1J1s1 U3BMepeHHs1 CKOPOCTH IBHKEHNUS BO31yXa

Tun nmpubopa

[Ipenens u3MepeHnii CKOPOCTH, M/C

Anemometp kpbutbdathiii ACO-3 0,3..0,5
Anemomerp kpbuibyatelii All-1 m 0,5...40
Anemomertp varneynsiii MC-13 1,0...30
KaratepmomeTtp 1rapoBoit 0,05...2,0
Tepmoanemomerp TAM-1 0,1...2,0

Tadoaumna 1.9
AKTHHOMETPBbI
Tun npubopa [Ipenensl n3MepeHNss THTEHCUBHOCTH
TerioBoro oGnyyennus, Br/m?
CpencTBo u3MepeHuii HNHTEHCUBHOCTU 10... 7000
TeruioBoro oonydenuss UMO-5
Hecenextusnslii panunomerp "Apryc 3" 1... 2000
Nucnexkropckuit 350... 14000
TennoBas Harpy3ka cpenbl — THC-uHIekc u3MepsieTcss ¢ MOMOIIbIO

mapoBoro tepmometpa, Tin 90. Jlnanazon uzmepsemsix 3HaueHuit .. .50° C u
30... 100 °C. Kpome TOro 1u1si MHTETpaIbHOM OLIEHKH TEIIOBOW HArpy3KHU CPEBI

MO>XHO HCIOJIb30BaTh MOHUTOP TEIJIOBOM Harpy3ku, mojens 1219, dupmbr

«bproas u Kvep» (Hanus). luanazon uzmepsemsix 3Hauenuit 20... 120 °C.

Mertonpl u3MepeHus: mapaMeTpoB MUKPOKIIMMATA, KaK U JAPYTUX CaHUTapHO-

TUTUEHUYECKUX (hakTopoB

MPOU3BOICTBEHHOU Cpelibl,

paccMaTpuBalOTCA B Kypcee «ATTecTanusi padounx MECT MO YCIOBUSAM TPYAA».
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3aumTa 0T BPpEAHbLIX BCIIIECTB

B Hacrtosiiiee Bpemsi M3BECTHO OKOJO 7 MJIH. XMMHYECKUX BEIIECTB, W3
KOTOpPBIX 60 ThIC. HAXOAAT MPUMEHEHUE B MPOU3BOJICTBEHHOMN NIESITEIHLHOCTH
yenoBeka, oT 500 1o 1000 HOBBIX XMMHYECKHUX BEIISCTB €KETOJHO ITOSIBISICTCS
Ha MEXIYHAPOJAHOM PBIHKE.

Bpeounvimu sBISAIOTCS BEIIECTBA, KOTOPbIE NPU KOHTAaKT€ C OPraHu3MOM
YyelioBeKa B Cllydae HapylleHUs TpeOOBaHHMM O€30MacHOCTH MOTYT BBI3BaTh
MIPOU3BOJICTBEHHBIC TPABMBI, TPO(DECCUOHATBHBIC 3a00JI€BaHUSI WJIM OTKJIOHEHUSI B
COCTOSIHUHM 37I0pPOBBS, OOHApy)KMBaeMble COBPEMEHHBIMH MeETOJAaMH KaK B
mpoiiecce paboThl, TaK M B OTIHAICHHBIC CPOKH JKM3HHU HACTOSIIECTO U
nocaeayronmx nokosenuit (I'OCT 12.1.007-76 «CCBT. Bpennsie BemiecTsa.
Knaccudukarnus. O0uue TpedoBaHus 0€30MaCHOCT).

Bpennoe nelicTBre MOTYT OKa3bIBaTh MIPAKTUYECKU BCE XMMUUECKHUE BEIIECTRA.
Eme 3namenuTsiii Bpau apeBHocTH [lapariensc oTMedal, 4To 50 om JjieKapcmea
omauyaem mojvko 0o3a. Hanpumep, moBapeHHas COJib, KOTOPYIO OOJIBIITMHCTBO
JOJIEH ©KEAHEBHO YMOTpeOseT B MUIIY, CIYXKWIa CPEJICTBOM CaMOYyOUNCTBA B
Hpesuem Kutae. Uenopeky mocrarouno cbecth 500 T coyid, 4TOOBI HACTYIIHIIA

CMCPTh OT CHJIBHEHIIIET0 00€3BOKUBAHUS OopraHmn3ma.

KIACCUPUKALIUSA BPE/IHBIX BEIHIIECTB

Ilo xapakTepy BO3IAEHCTBUS Ha OPraHHW3M YEJIOBEKAa BPEIHBIE BEIECTBA B
coorBerctBuM ¢ ['OCT 12.0.003-74 CCBT «OmnacHele W BpeOHBIE MPOU3-

BOJACTBeHHBIC (hakTophl. Kiaccudukamusy mNOApa3IesSioTCS Ha  CIEIYIOIIUe

TPYIIIIBL:
° OOIIIETOKCHYECKHE;
o pa3apaxkarorue;
o CEHCUOUTN3UPYIOIIIHE;
o KaHIIEPOTCHHEIC;
o MyTarcHHEIC,
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o BJIMSIOIIME HA PENPOYKTUBHYIO (DYHKIIMIO.

BONBIIMHCTBO MPOMBINITIEHHBIX BPEIHBIX BEIIECTB 00JamaeT 00uiemok-
cuueckum Oeticmeuem. K ux 4uciay OTHOCATCS apOMaTHUYECKHUE YIIIEBOJOPO/IbI U
UX TPOU3BOAHBIE (OEH30JI, TOJYOJ, KCUJION, HUTPOOEH30J, aHWIWH) PTYTh H
dochopopranuveckre CoeTMHEHUS, TETPAITUIICBUHEI, METHJIOBBIA CITUPT, OKCH]T
yriepoja v T.1.

Pazopasxcarowgum oeiicmeuem o0NaTAIOT pa3INUHbIe XMMUYECKHE BELIECTBA.
OpHM BBI3BIBAIOT BOCTIAJICHHE BEPXHUX JIBIXaTENbHBIX MyTeH (CEpOBOOPO, XJIOP,
aMMUaK), JIpyrue — TIIYOOKUX JIbIXaTeNbHBIX ITyTeH, T.€. JIETOYHOM TKaHU
(okcun azora, apomMaTHYECKHe YIiIeBOAOPO/bl). CHUIIbHBIE KUCIOTHI M IIEJIOYH,
MHOTHE aHTUJPUJIBI KUCIOT OKa3bIBAIOT MECTHOE JICHCTBHE Ha KOXKY, BBI3bIBAs €€
omeptBiieHre. HedTe ¥ mponaykTel ee nepepaboTku (O€H3WH, KEpOCHH U Jp.),
nomnajas Ha KOXYy OOE3XKUPHUBAIOT M CYIIAT €€, BbI3bIBAS PA3IMYHBIC KOXKHBIC
3a00JieBaHUs (9K3EMbl, IEPMATUTHI).

Cencuobunusupyroujue 6eujecmea BbI3BIBAIOT TOBBIIICHHYI0 YYBCTBHU-
TENBHOCTh (QJJIEPrUYEeCKUe PEaKIMH) OpraHM3Ma uenoBeka. [lpu kaxmaom
MIOBTOPHOM JIa)K€ KPaTKOBPEMEHHOM KOHTakTe 3¢ (heKT IEeHUCTBUS Ha 4YeJOBEKa
YBEIMYUBACTCS, TPHUBOJS K ACTMATHUECKUM SIBJICHHSM, KOXXHBIM PEAKITHSIM,
U3MEHEHUsIM cocTtaBa KpoBu. K BelecTBaM, BBI3BIBAIOIIMM CEHCHUOMIN3AIIUIO,
OTHOCATCS (popMasbAeTHl, apOMaTUYECKUE HUTPO-, HUTPO30-, AMUHOCOETUHEHUS,
KapOOHWJIBI HHUKEJs, JKejie3a, KOoOanbTa, HEKOTOphle aHTUOWOTHKU, HaAIpHUMeEp,
SPUTPOMHUIIUH U JIP.

Kanuepozennvie eéewjecmea, momnajnasi B OpraHU3M 4YeJIOBEKa, BBI3bIBAIOT
oOpa3oBaHue, KaKk TPAaBUJIO, 3JI0KAYECTBEHHBIX WJIM JOOPOKAYECTBEHHBIX
onyxoiied. KaHueporeHHas ONacHOCTb 3aBUCUT OT YPOBHEW W JUIMUTEILHOCTH
BO3/ICHCTBUS KOHKPETHBIX BEIIECTB.

B rurnennueckux Hopmatubax ['H 1.1.029-95 npuBenen nepevueHb BEUIECTB,
MIPOJYKTOB, MPOU3BOJICTBEHHBIX IMPOIIECCOB, OBITOBBIX M MPUPOJIHBIX (PAKTOPOB,
KaHIIEpOTeHHbIX 11715 yenoBeka. [lepeuens nojapasnensiercs Ha 2 paszena.

1. BemectBa, MpOAYKTHI, MPOU3BOJACTBEHHBIE MPOIECCHl U (DAKTOPBI C JI0-
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Ka3aHHOM J1J1s1 4eJIOBEKAa KAHLIEPOT€HHOCTBIO.
2. BemectBa, MPOIYKTHI, JIKAPCTBEHHBIE TPENapaThl M MPOU3BOJICTBEHHBIC
IIPOLIECCHI, BEPOATHO KAHIIEPOT€HHBIE JJIsl YETIOBEKA.

B pazgen 1 BxogsaTr acOecTwl, OeH307, OeH3(a)mUpeH, OSpLTUid U €ro Co-
€IMHEHUS, KaMEHHOYTOJIbHbIE W He(TSHBIC CMOJIbI, MHUHEpPAIbHBIC Macia He-
OUYHUIIECHHBIC ¥ HETIOJIHOCTHIO OUMIIECHHBIC, CaKU OBITOBBIC, ATUJIEHA OKCHU]I U JIp.
[Tpon3Bo/CTBO KOKCa, MepepaboTka KaMEHHOYTOJBHOM, HE(TSIHON U CIaHIEBOU
CMOJI, Ta3u(UKalUs YIJis, TPOU3BOJICTBO PE3UHBI U PE3UHOTEXHUYECKUX U3/ACTUI
u ap. K ObITOBBIM U NpUpOJHBIM (haKTOpaM C JOKa3aHHOW KaHIEPOT€HHOCThIO
OTHOCSITCSI COJTHEUHAsI pajualivsi U TaOAuHBIN IbIM, TIOCKOJIBKY B HEM COJIEPIKUTCS
OeH3(a)mupeH.

B pasnen 2 «llepeuns» BKJIIOYEHBI BEIIECTBA U (PAKTOPbI, KAHIEPOT€HHOCTb
KOTOPBIX coriacHo JaHHbIM MAUWP (MeXayHapogHOro areHTCTBA MO U3YUYEHHIO
paka) JOKa3aHa Ha KUBOTHBIX, a JOKA3aTENbCTBA KAHIIEPOT€HHOCTH I YEJIOBEKA
HEJIOCTATOYHbI. JTO, HApUMEp, OTPabOTaBIIME Ta3bl JU3EIBHBIX JIBUTATEIICH,
dbopmanbaerua u ap.

Mymazenuvie éeuyecmea BbI3bIBAIOT U3MEHEHNE T€HETUYECKOIO KO/A KIIETOK,
HACJICZICTBEHHON HWHQpOpMAIMU. DTO MOXKET BBI3BaTh CHIDKEHHE HMMYHUTETA
OpraHu3Ma, paHHee cTapeHue, pa3BUTHE 3a0oyieBaHui. [[eficTBUEe MyTareHHBIX
BEIIIECTB MOXKET CKa3aThCsi Ha IMOTOMCTBE, HE BCerja IMEepBOro, a BO3MOXKHO
BTOPOTO M TPEThEro TOKOJEHUH. MyTareHHOM aKTHMBHOCTBIO 00JIagaroT
dbopmaibsieru, STUIeHa OKCHJI, PaAMOAKTUBHBIEC M HAPKOTUYECKHUE BEILIECTRA.

K BemiecTtBaM, BIMSIIONIUM Ha PENPOAYKTHUBHYIO (IE€TOPOAHYIO) (YHKIIMIO,
OTHOCAT OEH30J1 W €ro MPOW3BOAHBIC, CEPOYIJIEPOJ,, COEAUHEHHS PTYTH,
PaJIMOaKTUBHBIE BEIIECTBA U JIP.

Cpenu BelecTB, BIUSIONMX Ha PENPOAYKTUBHYIO (DYHKIIMIO, BBIIEISACTCS
ocobast Tpymnma BeEHIECTB, OOJAMAIOINIUX MmepamozeHHblM nevicTBueM. Te-
paToreHHbIE BEIIECTBA BBI3BIBAIOT JE(EKThl Pa3BUTHs peOEHKA B OpraHU3Me
Marepu. K Takum BelllecTBaM OTHOCATCS, HaNpuUMeEp, TaJUJAOMHUJ, HUKOTHUH,

HApKOTUKU U HEKOTOPBIE BUPYChI, HAIPUMEDP BUPYC IenaTuTa v T.J.
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Cyl1iecTBYIOT U Jpyrue Kiaccu(ukaiyu BpeIHbIX BEUIECTB, HAIpUMEP, N0 UX
MIPEUMYIIIECTBEHHOMY  M30MpATEIIbHOMY  TATOJOTHYECKOMY  JCHCTBHIO  HA

OIIPCACIICHHBIC OPTaHbl NJIM CUCTCMbI OPTaHU3Ma YCJIOBCKA:

* HEpBHbIC (HEMPOTPOMHBIC), BBHI3BIBAIOLINE PACCTPONCTBA (DYHKIIHIA
LEHTPAJIbHOM HEPBHOH CHUCTEMBI, CyJIOpOrH, Hapaand (mapbl MeTaJUIM4eCKOU
PTYTH, MapraHel, COCIMHEHHUS MBIIbSIKA, CEPOYIJIEPOM,  YIJIIEBOAOPOBI
[IPENEIBHOrO,  HENPEACIBHOIO Y LUKIWYECKOTO  PsAa,  CEpOBOIOPOL,

TCTPAITUIICBUHCT, HAPKOTUYCCKHC BCIICCTBA I[p.);

* TICUCHOYHBIC (TEMATOTPOITHBIE), BHI3BIBAIONINE CTPYKTYPHBIC M3MCHCHHS B
TKAHU  TE€YEeHM  (XJIOPUPOBAHHBIE  YIJIEBOJOPOJBI -  METHIXJIOPH,
METHUJICHXJIOPU/I, XJI0PO(HOPM, YETHIPEXXJIOPUCTBIN YTIEPOI, IUXJIOPITAH U Jp.);

* KPOBSIHBIC, HAPYIIAIOIINE MPOIIECChI KPOBETBOPEHMSI (OCH30JI, CBUHEI] M €TO
HEOPraHMYECKUE COCAMHEHUS U JIP.) WIA B3aUMOCHUCTBYIOIIUE C TEMOTIIOOMHOM
KpoBU (OKCHJ yTiiepoja ¢ 0O0pa3oBaHHEM KapOOKCHUTEeMOIJIOOMHA, a HEKOTOphIC
OpraHMYeCKHEe HHUTPAaTbl W HHUTPUTBI C OOpa30BaHUEM METTEMOTJIO0WHA.
OO0pa3zoBaBIIUECs COCTUHEHHUS JIMIIAIOT TEMOTJIO0MH €ro poJii —IIePEeHOCUNKa
KHCIIOpO/Ia W3 JIETKUX B TKaHW, BCICJACTBHE 4YETO pa3BUBACTCS TIIyOOKas
KHUCTIOPO/IHASI HEJIOCTATOYHOCTh, CIIOCOOHASI PUBECTH K JICTAIILHOMY HCXOTY);

* (hepMEHTHBIC, HAPYIIAIOIIUE CTPYKTYPY (HEPMEHTOB, NE3aKTUBUPYIOIINE HX
(cMHWIIbHAST KHUCJIOTa W €€ COJIM, MBIMIBSIK M €ro COCIWHEHHWS, COJIH PTYTH,
dbochopopraHnuecKre CoeTUHEHUS U Ap. );

* cepacuHble, 00JamaroNue KapAUOTOKCHYECKUM JAeicTBHEeM (coim Oapws,
KoOanpTa, KagMus 1 Jp.);

* MOYCYHBIC, BBI3BIBAIONINE TMATOJIOTUYECKHE IMPOIECCHl B TOYKaxX (PTYTh,
CBUHEI, KaJMWUH, JUTHH, BUCMYT U HMX COCAUHCHHS, COCIUHCHHUS MBIIIbIKA,
OpTaHWYECKUE PACTBOPUTEIH H JIP.);

* pazIpakarolne, MPEUMYIIESCTBEHHO MMOPAXKAIONTUE OPTraHbl JbIXaHUS (XJIOD,

aMMUaK, TMOKCH]T CEPbI, OKCUIBI a30Ta, (DOCTEH U JIp.).
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IYTU NOCTYILJIEHUS U JEMCTBUE BPEJIHBIX BEIIIECTB HA
OPI'AHU3M YEJIOBEKA

Bpennsie BemiecTBa MOTYT NOCTyHaThb B OPraHu3M YeJOBEKa dYepe3 JIbl-
XaTeJIbHbIE MYTH, JXKEIYJOYHO-KUILIEUHBIA TPaKT, HEMOBPEXKIACHHYIO KOXY U
CIM3UCThIe 000J0uku Tha3. YUepe3 oOwvixamenvHvle nymu BpEAHBIC BEIIECTBA
IPOHUKAIOT B OpPraHu3M B BHUJE Tra3oB, MapoB, a’posojied. bosbinas dvactb
MIPOMU3BOJICTBEHHBIX OTpaBiieHUil (95-98%) Bo3HUKaET B pe3ysbTaTe BIbIXaHUS
BpPEIHBIX BELIECTB. DTOMY CHOCOOCTBYET OOJiblIasi MOBEPXHOCTh Iy3BIPHKOB
JIETOYHOIl TKAaHH — ambBeol (MO moicderaM oHa coctaiuser 100-120 ),
TOJIIIMHA XK€ allbBEOJIIPHBIX MeMOpaH Kojebsercs B mpeaenax 0,001- 0,004 mm,
OPTOMY BpEIHbIE BEIIECTBA OBICTPO TMOCTYHNAlOT B KPOBb, KOTOpas
TPaHCIOPTUPYET BPETHOE BEIIECTBO 10 BCEMY OPraHU3MY.

[lomamanue BpemHBIX BEIIECTB YEPE3 IHCETYOOUHO-KULUUEUHbIL MpPaKm B
IIPOM3BOJICTBEHHBIX YCIOBUSX HAOIOJAETCsl CPAaBHUTENBHO peako. B mosocts pra
BpEHbIC BEIIECTBA Yallle BCETO IMOMAAAI0T MPU HECOOJIIOICHUH TPABWI JTMYHOMN
TUTHMEHBI: C 3arpA3HEHHBIX PYK MPpU TNpUeMe NUIIKM WM KypeHuHu. Bo3moxHO
3arjaThlIBAHUE BPEIHBIX BEIIECTB M3 BO3JyXa, €CJIM OHM 3aJCp>KUBAIOTCA Ha
CJIM3UCTBIX 000JI0UYKaX HOCOTJIOTKHU U TMOJIOCTH PTa.

UYepes HenospesicoenHyro Koy IPOHUKAIOT BEUIECTBA, XOPOIIO PACTBOPUMBIE
B JKMpax W JMIOWAAaX, B YAaCTHOCTU OPraHWYECKHUE PaCTBOpPUTENHU (allEeTOH,
O€H30J1 U JIp.), MeTaHoJI, (EHOJI, TETPAITHUIICBUHEII.

Ha puc.1.7 mnokazaHbl pa3audyHbie YPOBHU, Ha KOTOPHIX MOTYT OBITh
OOHapy>XeHbl HApPYIICHHUS HOPMAJbHBIX (PU3MOJOTUYECKUX TMPOIIECCOB B
opranu3me uenoBeka. CTpenkaMud MOKa3aHbl TMOCIAEACTBUS JJI YEJIOBEKa,
KOTOpbIE MOTYT OBITh OIpeNeleHbl CBEpXy BHU3 (OT BO3IEHCTBUS U (papma-
KOKUHETUKH JI0 TOKCUYECKOTO BO3/ICHUCTBUS HA CUCTEMY/OpTaH) WM CHU3Y BBEPX
(OT wuW3MeHeHusT MOJIEKYJl H  KJIETOYHbIe/OnoxumMudeckue dPQPEeKTsl 110
TOKCUYECKOT'O BO3JICUCTBUS HA CUCTEMbI/OpPTaHbl).

dapMaKOKHHETHKA OIKCHIBAET BPEMEHHYIO 3aBHCHUMOCTH MEXAy ao-

copO1Meit, pacrpeaeneHueM, METa00IU3MOM U SITMMHUHAIIUEH.
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Abcopbyusa — 3TO TOTJIOIIEHUE OPraHW3MOM BEILIECTBA U3 OKpYXKarollen
cpenbl. JlaHHBI TepMHH OOBIYHO OOO3HA4YaeT HE TOJBKO IMPOXOXKACHUE uepes3
0apbepHyI0 TKaHb, HO U MOCIEIYIOUIHIA IEPEHOC [IUPKYIUPYIOIIEH KPOBBIO.

Pacnpedenenue BemiecTBa BHYTpUM OpraHu3Ma SIBJSIETCS  JAUHAMHYHBIM
MPOIIECCOM, 3aBHUCSIIUM OT CKOpPOCTH TOCTYIUICHHS U BBIBEICHHS, a TaKKe
KPOBOCHAOXKEHUS pa3IMYHbIX TKaHEH U MX CPOJICTBA C BEIIECTBOM.

Memabonuzm — OUOXUMHYECKHE HW3MEHEHMsI BEIECTB B OpraHHU3ME.
O0o03HayaeT MpPOUCXOJAIIME B OPraHM3ME XUMHUYECKHUE pEeakluu pachaja Wid

CHHTC3a, I'IC (bepMeHTI)I HUI'paroT poOJib KaTaJlku3aTopa.

BO3JIENUCTBHUE DAPMAKOKHWHETHUKA
® S
™ .o .o p g °® TN
L] ® N
® o 0 ® \
M. . I E |
OcTpoe WIH MOoBTOPHOE BO3JIEHCTBHE, AbGcopbumus, MerabonmuimMm,
MHIaAIMA, KOXHOC BO3ACHCTBHC pacrnpencjcHUe, JTHMHHALINA

<

Toxkcuueckuit addexr

YposeHs cucrem/oprados (IIHC, nerkue,
PeTIpOAYKTHBHAS CHCTeMa M T.1.)

Kietounsiit/6HOXHMMMUYECKHUI YPOBCHD

|

Monexyasipubiii yposens (JIHK, PHK, Genok)

Puc. 1.7. JIeiicTBHe BpeJHBIX BelIeCTB HA Y€JI0BEKA

QJZMMMHCZI/;M}Z — BBIBCACHUC XUMHNYCCKOI'O BCIICCTBA U3 OpraHru3ma.
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Paccmotpum 311 miponieccsl noapoOHee. PacnipeneneHe BpeaHbIX BEIIECTB B
OpraHu3Me TOJUUHSETCS OMpEeACNCHHBIM 3aKOHOMepHOCTAM. Cpasy ke Mmocie
NOCTYIUUICHUsI B KPOBb BEIIECTBO PA3HOCUTCS MO BCEM TKaHSIM W OpraHaM u
COOTBETCTBEHHO 3aJIep)KUBacTCsi B HUX. B 3Toil mepBoil (aze pacrpeneneHus
OCHOBHOE 3HAY€HHE JIJIS BEIIECTBA UTPAET KPOBOCHAOKEHNE TKAaHU WJIM OpraHa —
yeM OHO Oosbllie, TeM OoJbllie COJep)KaHue BemiecTBa. TakuM oOpa3om,
MEPBOHAYAILHO TPOUCXOAUT JAMHAMUYECKOE paclpesielieHne BellecTBa B
COOTBETCTBUM C HWHTEHCHBHOCTHIO KPOBOCHAOXEHHs. 3aTéM OCHOBHYIO POJIb
HAYMHAET UTpaTh COPOLIMOHHAs CIIOCOOHOCTHh TKaHeH. IlocTerneHHo mpoucxoauT
nepepacrpeielieHue BEIIECTB ¢ MPEUMYIIECTBEHHBIM UX HAKOIUICHHEM B TKaHSX,
COpOLIMOHHAsE €MKOCThb KOTOpPBIX OKa3blBaeTcs Uil JaHHBIX  BEIIECTB
HauOosblield. Hampumep, mnga psiga MetamwioB (cepeOpo, Maprasei, Xpom,
KOOaJIbT, BaHAIUH, KaJMHUHA, IUHK) XapaKTEpHO JIOCTATOYHO OBICTPOE BBIBEICHHE
U3 KpOBM C HauOOJBIIMM HAKOIUIEHWEM B IMEYEHU M MoukaxX. PacTBopumbie u
XOpOIIIO AWMCCOIMHPYIOIINE COCTUHEHUS CBHHIEA, Oepwutus, Oapus, ypaHa
0o0pa3yloT TMpOYHBbIE CBSI3U C KaibliueM U (GochopoM U HAKATUTMBAKOTCS
MPEUMYIIECTBEHHO B KOCTHON TKaHH.

B KkpoBM M TKaHSAX MPOUCXOIAT THPOLECCHl (PUBNKO-XUMHUECKOTO B3a-
UMOJICHCTBUSL BPEAHBIX BEIIECTB C KIETOUYHBIMM MeMOpaHamu, OEIKOBBIMHU
CTPYKTypaMU H JPYTHMH KOMIIOHEHTaMH KIJIETOK M MEXTKAaHEBOH Cpebl.
buonoruueckas HarpaBI€HHOCTb 3THX MPOIIECCOB — 00E3BPEKUBAHNE BPEAHBIX

BCIICCTB PA3JIMYHBbIMU ITYTAMMU.

Ilepevlit u 2nasuvlii nyms obe3epercusanuns — V3MEHEHUE XUMHUYECKOMN
CTPYKTYpBI BpenHbIX BemecTB. [Ipoieccsl MeTaboian3ma BpeIHBIX BEIIECTB O]
nectBueM (EpMEHTOB MHOTOOOpa3Hbl M BKIIIOYAIOT WX OKUCJIEHHE, BOC-
CTaHOBJICHHE, TUIPOJIU3 U JAp. OTO MNPUBOIUT, KaK IMPaBUIO, K OOpa30BaHUIO
MeHee TOKCUYHBIX BEIIECTB, HApUMeEp, 00JaAa0MUX MEHbIIEH COCOOHOCTHIO
NPOHUKATh B KJIETKY WJIM OOJBIICH pacTBOPUMOCTBIO U, CIIEAOBATEIBHO, JIydllle
yaansieMbIx u3 opranuzma. OHaKo U3 3TOro oOIIero npaBuiIa eCTh UCKIIIOUSHHS:

TaK, HaIlpuMEp, METAHOJI OKHCIIACTCA 1O Ooee BpCI[HOI[CﬁCTBYI-OH.IHX
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dbopManbaeruaa u MYypaBbUHOMN KUCJIOTHI, 4TO YBEJIUYUBAET

TAKCCTb OTPABJICHUS.

Bmopvim nymem 00€3BpEeKHBaHUS BPEAHBIX BEIECTB SBJSETCS HUX Jie-
MOHUpoBaHue. /[lenmoHMpoBaHuEe (OTKJIAJAbIBAHWE B TE€X WM HHBIX OpraHax)
ABJIIETCS. BPEMEHHBIM ITYTEM YMEHBIICHUS KOJIMYECTBA LUPKYJIHPYIOIIETO B
KpPOBH BpeHOTO BeliecTBa. Hanpumep, Tsokesble MeTallibl (CBUHEN, PTYTh) YacTO
OTKJIaJBIBAIOTCS B KOCTSIX, TIEYCHHU, MTOYKaX, 00pa3ys TaKk Ha3bIBa€MbIE JIEMO. JTOT
npoliecc He SBISETCA MOJHOLUEHHBIM METOJOM OO0E3BPEKUBAHMS, IMOCKOJIBKY
BpEAHBIE BELIECTBA MOTYT M3 JIENO BHOBb MOCTyNaThb B KPOBb, OCOOEHHO MpH
HEPBHOM HaIPsLKEHUU, 3a00JI€BaHUAX, IPUEME aIKOTOJIS.

Tpemuit nyms 00e3BpeXUBaHUS — BBIBEJCHHE BPEIHBIX BELIECTB U3 Op-
raiu3Ma. TOKCHYHBIE BEIIECTBA M MX METAOOIMTHI BBIIEISIOTCS Yepe3 OpraHbl
JIBIXaHUsI, TUIIEBapeHus, Yepe3 MoYku U KOoxy (c motom). Ilpu sToM Bpemnbie
BEIIECTBA MOTYT BBIJICIATHCS HECKOJBKHMH IyTSIMU OAHOBpeMeHHO. Hampumep,
OpPraHMYECKHUE COEIMHEHUSI apOMAaTUYECKOro psa OOBIYHO YACTHYHO BBIBOJSATCS
B HEM3MEHHOM BHJIE C BBIBIXaEMbIM BO3yXOM, & YACTHYHO — B M3MEHEHHOM
BU/JIC YEPE3 MOYKHU U JKETYT0YHO-KUIIEUHbIN TPAKT, TSXKEIbIE METAILIIbI — YEpe3

)KCJ'IYI[O‘IHO'KPIIHC‘IHBIIZ TPAKT U IMOYKH.

Cxema mpeBpalieHl BpEeIHBIX BEIIECTB B OpraHU3Me B CaMOM OOIIeM BHJIE

npencrasieHa Ha puc. 1.8

Bpennsie Oxucnenue
BeIllECTBA > BoccTaHoBieHue > (CBs3LIBAaHUE
'maponus
DepMEHTHI OepMEHTHI

> BblaeneHue

Puc. 1.8. IIpeBpanienue BpeaHbIX BelIeCTB B OPraHu3Me YeJI0BEKa
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[lon neiicTBHEM BpEAHBIX BELIECTB B OPraHU3ME YEJIOBEKAa MPOUCXOMST
pa3uyHble HapylIEeHWs. OTH HapylIEHUS NpPOSBISIIOTCA B BHJIE OCTPBIX,
MOJIOCTPBIX U XPOHUYECKUX OTPABICHUIA.

Ocmpuie npogheccuonanvbibie ompasiienus 9aie BCero ObIBAIOT IPYNIOBBIMU U
BO3HHUKAIOT B Cllyyae aBapuid, MOJOMOK OOOpYAOBaHUS, TPYyOBIX HapylIeHUMH
TpeOOBaHMN TPOU3BOJICTBEHHON OE€30MAaCHOCTU W CAHUTAPUU. DTU OTPaBIICHUS
XapaKTepU3yIOTCS:

* KPATKOBPEMEHHOCTBIO JIEUCTBUSI BPEIHOIO BElIecTBa - HE Oojiee 4eM B
TEUCHHUE OHON CMCHBI;

* IOCTYIUIEHUEM BPEIHOTO BEILECTBA B OPraHW3M B OTHOCHUTEIBHO OOJIBIIMX
KOJIMYECTBAX - HPU BBICOKMX KOHLEHTPALMAX B BO3AYyXe, OLIMOOYHOM
MIpUEME BHYTPb, CUJIbHOM 3arpsi3HEHUN KOKHBIX TOKPOBOB;

* IDKUMH  KJIIMHUYECKUMH TPOSBICHUSAMU HENOCPEICTBEHHO B MOMEHT
JEHCTBUS BPEIHOTO BEIIECTBA WUJIM Y€pPE3 OTHOCUTENILHO HEOOJBIION - OOBIYHO
HECKOJIbKO YacCOB - CKPBITBINA (JJATEHTHBIN) IEPUOI.

B pasButum octporo mnpo¢ecCHOHAILHOTO OTpaBlIEHUs, Kak IpaBUJIO,
UMeroTCs ABe (ha3bl: nepBasi — Hecneuupruueckux nposiBieHui (rojaoBHas 007b,
cnaboCTh, TOIIHOTA M T.A.) U BTOpas — cHeuuUuecKux (Hampumep, OTEeK
JIETKUX NP OTPABJICHUH OKCHJAMH a30Ta WIH [TApaJINY JIbIXaHUs IIPU OTPABICHUH
CEPOBOIOPOJIOM).

XPOHHYECKHE OTPABJICHHUS BO3HHMKAIOT IIOCTENIEHHO, IIPU JUIMTEIBHOM
HOCTYIJICHUH BPEIHBIX BELIECTB B OPraHM3M B OTHOCUTEJILHO HEOOJBLINX
kosmyecTBaX. OHM pa3BUBAIOTCS B PE3YJIbTaTe HAKOIUIEHUS MAacChl BPEIHOIO
BEUIECTBA B OpraHM3Me (MarepHajbHas KyMYJSIOUsl) WJIM BbI3BIBAEMBIX UM
HapymeHui (pyHKIMOHaIbHAs KyMyJsiius). [Topaxkaembie opraHnbl U CUCTEMBbI B
OpraHu3Me IpU XPOHUYECKOM M OCTPOM OTPABJICHUSX OJHUM U TEM K€ BELIECTBOM
MOTYT OoTinuaThbcs. Hampumep, mpu ocTpoM OTpaBieHHMH OEH30JI0M B OCHOBHOM
CTpaJiaeT HEpBHAas cucTeMa W HaOIIOAAeTCs HAPKOTHYECKOE [EWCTBHE, MpHU

XPOHHUYCCKOM — CHUCTEMA KPOBCTBOPCHUS.
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Hapsiny ¢ ocTpbiMM ¥ XpOHUYECKUMHU OTPABJIEHUSIMU BBIICISAIOT MOJIOCTPHIC
(OpMBI, KOTOpBIC IO YCIOBHSM BO3HUKHOBEHHSI W TIPOSBICHUSM aHAJOTHYHBI
OCTPBIM OTpABJICHUSM, HO Pa3BUBAIOTCA MEIJICHHEE M MUMEIT 0oJiee 3aTsHKHOE
TCUCHHUE.

Bpenusie BemecTBa MOTYT OBITh IPUYUHOM HE TOJBKO OCTPBIX, MOJOCTPHIX U
XPOHUYECKUX OTPABICHUM, HO W JEUCTBOBaTh aHajornuHo BUY, cHuxkas
MMMYHOOHOJIOTHIECKYIO COMTPOTUBIISIEMOCTh OpTaHU3Ma.

[Ipr moBTOpsIOmMIEMCS BO3JCUCTBUM HEOOJBIIMX KOHIICHTPAIIMN BPEIHBIX
BEIIECTB BO3MOKHO Pa3BUTHE aJanTainuu. Ajgantanus K JeUCTBUI0 XUMUYECKUX
BEIIIECTB — MPUCTIOCOOJIEHNE OPTraHU3Ma, HE BBIXOJAIIEE 3a Mpeeibl €ro
(U3UOIOTHIECKUX BO3MOXKHOCTEH. AJaNTaiuio K JISHCTBUIO s/a, HAIpUMED,
YCIEIIHO HCnoyib30Bal Tpad MonTe-Kpructo B 3HAMEHUTOM poMaHe
Anekcanapa [roma. HekoTtopble BelecTBa — aJalnTOreHbl (BUTAMUHBI,
JKEHBIIICHb, 3JICYyTEPOKOKK M Jp.) CIOCOOCTBYIOT aKTHUBALIUU OMOXMMHYECKHX
MPOLECCOB M TMOBBIMIAIOT COMNPOTUBISIEMOCTh OpPraHM3Ma MHOTHMM BpPEIHBIMU
BEIICCTBAM.

O06e3BpeKUBaHUE TOKCUYHBIX BEIIECTB, B TOM YHUCJI€ U UX BBIBEICHHUE, MOXKET
OBITH YCKOPEHO C IMOMOIIBIO aHTUAOTOB (TIPOTUBOSANI) M CIICHIMATILHOTO ITUTAHUS

(Momoka).

®AKTOPBI, ONPEJEJAIOINIUE TOKCHUYECKOE JEWCTBHUE
BPE/IHBIX BEIIECTB

TOKCHYHOCTHL — 3TO MEpa HECOBMECTUMOCTH BPEAHOIO BELIECTBA C KU3-
HBI0. D((PEeKT TOKCHUECKOro ACUCTBUS BPEIHBIX BEIIECTB 3aBUCUT OT MHOTHX
(aKTOpOB: XMMUYECKOTO CTPOCHUS M (PU3UKO-XMUMHUYECKUX CBOICTB, KOJIMYECTBA
IIONABIIETO B OpraHM3M BEIIECTBAa, I[I0JIla, BO3pacTa, WHIMBUAYAJIbHOU
YYBCTBUTEIBHOCTH, COCTOSIHMSI ~OKpYXKarolled cpeapl (METeOpOIOrHYECKUe
yCJIOBUSI, IITyM, BUOpaust U T.1.).

XuMH4YecKas CTPYKTypa M pu3nkKo-xumu4ieckue cBoicrsa. Ha puc.

1.9 mnpuBeneHa cxema B3aMMOCBSI3M MEXKIYy XHMHUYECKOM CTPYKTYypoll U
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OMOJIOTMYECKOM  aKTHUBHOCTBIO, TMPEIJIOKEHHAsT POCCUMCKUM  TOKCHUKOJIOIOM
H.B.JIazapeBsiM. CoriacHO NPUBEIACHHOW CXeMe OOJBIIIOE BIMSHUEC HA CTETICHb
TOKCUYHOCTH OKa3bIBalOT (DU3UKO-XMMUYECKHE CBOMCTBA BPEIHBIX BEIIECTB:
arperatHoe COCTOSTHHE, JIETy4eCTh, PaCTBOPHUMOCTh. TOKCHYHOCTH TBEPIBIX M
KUJKUX BEIIECTB MPOSBISIETCS, B OCHOBHOM, TOTJa, KOTJa OHU TEPEXOIsIT B
nbIIe00pa3Hoe WM MapooOpa3Hoe cocTosiHue. M3BecTHO, YTO MeTajuhyecKas
PTYTh B BHUJAE XHUJAKOCTH HE TOKCHMYHA, HO OYCHb OMAcHa B BHUJE I1apOB.
Huskokursiimue sxuakoct (0€H301, OSH3MH) 3HAYMTENILHO OOJiee OMacHbI, YeM
BBICOKOKUITAIIME (Maciia, Ma3yT U Jp.).

Yem Oomblie serydecTh (MakCHUMajdbHO BO3MOXKHOE COJIEpP)KaHUE I1apoB
BEILIECTBA B MT, COJCPIKALLCECS B CAMHHIE 00bEMa BO3LYXd — JI HIH M° HPH
JTAHHOW TeMIlepaType), TeM OOJbIlas KOHIICHTpAIUs BeIIecTBa oOpa3yeTcsl B
BO3/IyX€, YBEIMUMBas OMAaCHOCTh OTPABJICHUS.

PacTBOpUMOCTh Pa3IMYHBIX COCIMHEHUI B BOJE OJIM3Ka K PAacTBOPUMOCTH B
KpoBu. [lo3TOMy yBenM4eHHE PACTBOPUMOCTH BIHSIET Ha CKOPOCTh MPOHUKAHHS
BPEIHBIX BEIIECTB M YBEIMYMBACT TOKCHUYecKoe jenctBue. Kpome Toro
YCTaHOBJICHO, YTO pPAaCTBOPUMOCTb B 3HAYUTEIBHON CTEIICHU OMPEICISICT
xapaktep neWictBua. Yem Oosblllie pacTBOPUMOCTh BEIIECTBA B JIMIOUIAX
(>kHpoIOI0OHON TKAaHM) IO CPaBHEHHIO C PACTBOPUMOCTBIO B BOJZIE, TEM sipye
BBIPAKCHO €T0 HEHPOTPOHHOE, HAPKOTUIECKOE JICHCTBHE, TaK KaK HEPBHAS TKaHb

oorara JUIIOUJaMu.

XUMHUYecKas Ddusuko-xuMuuecKue
AKTUBHOCTH < CBS3HU
XUMHUYECKOE
CTPOCHUE
buonornueckas _

AKTHUBHOCTH

Puc. 1.9. Cxema B3auMOCBSI3M MeK1y XMMHUYECKMM CTPOEHHEM H

OHMOJIOrHYECKOM AKTHBHOCTBIO BEllleCTB

50



N3 mpuBeneHHOW BBIMIE CXEMBI CIEAYET, YTO CYIIECTBYET CBS3b MEXKAY
XUMHYECKOW CTPYKTYPOW BELIECTBA M €r0 TOKCHMYECKUM AericTBueM. [1o mpaBuiy
Puvapncona, KoTopoe MpUMEHUMO K amr(aTuieckuM yriaeBOJOpOAaM U CIUpTaM
(KpoMe METHJIOBOT0), CUJIa HAPKOTUUECKOTO JEMCTBUS BO3PACTAET C YBEIMUCHUEM
quclla aTOMOB YIIepoJa B MoJieKyJie. B kauecTBe npuMepoB npasuina Puuapacona
MOXKHO YyKa3aTh, YTO JIeTKWE OCH3MHBI MEHEE TOKCHYHBI, YEeM TSKEIIBIC;
OyTHUJIOBBIM, aMWIOBBIN U JIPYTH€ BBICUIME CIUPTHI TOKCUUHEE, YEM STHIIOBBIA U
ITPONWIIOBBIN.

[lo mpaBuily KpaTHBIX CBSI3€M XMMHUYECKas M OHOJIOTMYECKas AaKTUBHOCTH
BEIIECTB BO3PACTACT C YBEIMYCHUEM 4YHCJIA HEHACBHIICHHBIX CBI3EH, T.6. C
YBEJIMYECHUEM HENPEIEIbHOCTA. TaK, TOKCHYHOCTb BO3pAcTacT B PANY OITaH,

STHJIEH, al[eTHJICH:
CH,-CH, < CH,=CH, < CH=CH.

[To mpaBuiy pa3BeTBICHHBIX IETICH TOKCUYHOCTh CHIDKACTCS C YBEIMUCHUEM
Pa3BETBIEHHOCTH IIEMH. JTO HAOIIOAAETCS CPeay YIIIEBOIOPOIOB, SBISIOMIAXCS
uzoMmepamu. Hanpumep, H300KTaH MEHEe TOKCUYEH, YeM OKTaH.

B psge ciy4aeB TOKCHYHOCTH BEIIECTBA HM3MEHSETCS (BO3pacTacT WIIH
CHUIKAeTCS) C HW3MEHEHHEM €ero BaJleHTHOCTU. Hampumep, u3BECTHO, 4YTO
TPEXBAJICHTHBIN MBIIIBSIK (As,03) TOKCUYHEE MATHUBAJIEHTHOTO
(As,05).Mmerotcs, 0HAKO, W TPOTHBOIIOJIOXKHBIC HPUMEPHI: 00Jiee TOKCHYHBI
BBICIIIME OKCHJBI XpOMa M Maprafiia, MECTUBAIICHTHBIC COCTMHEHHSI XpOMa TOK-
CHYHEE TPEXBAICHTHBIX.

M3MmeHeHne xapakTtepa JIEHCTBHSA, a YacTO W BO3pPacTaHWE TOKCHYHOCTH
OTMEUAIOTCS TIPU BBEJCHUHM B MOJICKYJTY aTOMOB TaJIOT€HOB, METAJIbHBIX, aMHUHO-
U HuTporpymm. Tak, BBEJCHHE B MOJICKYJy OPTaHWYECKUX COCTUHEHHWH XJiopa
wi  (ropa mTpHIAET UM OOBIYHO pa3Ipakaloliue CBOWCTBA W HEPEIKO

YBEJIIMYUBAET TOKCHUHOCTh.  BBemenue amunao (NH,) — wu HuTpo3o (NO) —
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rpymnm mnpeBpamacTt COCAUHCHUA B MeTFGMOFHO6I/IHOO6p330BaTCJII/I, YCHIINBACT

UX HEMPOTPOIHOE IEUCTBHE.

BBenenue ke B MOJIEKYJTy THAPOKCWIBHOW TPYIIBI YMEHBIIAET TOKCUYHOCTD
CIIUPTHI MEHEE TOKCUYHBI, YEM COOTBETCTBYIOIINE YTIIE€BOAOPOIBI.

KoHuenTpauusi 1 npoao/KMTEIbHOCTD AelicTBUs. Tokcnueckuil 3G exT B
3HAYUTEIBHON CTETIEHU OIMPEAECIAETCS KOIUYECTBOM MOCTYMHBIIETO B OPraHU3M
BemecTtBa. JlJI1 HEKOTOPBIX BEIIECTB HMMEET 3HAYECHHUE BPEMS BO3JICHCTBUS.

OnpenieeHHyI0 POJIb UTPAeT HEMPEPHIBHOCT U MPEPHIBUCTOCTH BO3/ICHCTBUSL.

B oTHOmeHMM MHOTMX BENIECTB, MOCTYMAIOIIMX B OPraHU3M 4Yepe3 Mbl-
XaTenabHbIC IMyTH, YCTAHOBIIEHO, YTO CHJIa TOKCHYecKoro aerctBust (R) Haxoaurces
B TPSIMOM 3aBUCUMOCTH OT KOHIICHTpaiwu (¢) W BpeMeHH Bo3xaeictBus (t):

R=ct.

OTta 3aKOHOMEpPHOCTb B OOJIBIIMHCTBE CIy4YacB OTPAXaeT 3aBUCHUMOCTD
¢ dekTa OT A03bl, TAK KaK 4eM OOJblle KOHIIEHTPAlMs BEIIECTBA B BO3IyXE U
NPOJIOJDKUTENIbHEE IEHCTBHE, TeM OOJIbIIE BEIIECTBA OCTYNAET B OPraHN3M.

JIJIsi HEKOTOpBIX BEIIECTB TOKCUYECKUH 3(PPEKT CYIIECTBEHHO 3aBHCHUT OT
(dakropa BpemeHu. K HHMM OTHOCATCA BELIECTBA pa3Ipakarollero IeHCTBUS,
Takue Kak (POCreH, CEepOBOJOPOJI, AUOKCUA Cepbl, (hepMEHTHbIC, HapyIIAIOIINe
OoOMEH BEIIECTB, a TaKK€ BELIECTBA, MEJUICHHO HACBHIIAIOIUE OpPraHU3M,
HanpyUMep, apOMATUYECKUE YIIIEBOAOPOIbL. JIpyryro TIpynmy COCTaBISIOT
BEIIECTBAa, TOKCHYECKUH 3((eKT NeHCTBUS KOTOPBIX MOYTH HE 3aBUCUT OT
BPEMEHU M ONpEIENseTcs, TJIABHBIM 00pa3oM, KOHIIEHTpauued (Harpumep,

LIMAHUCTHIN BOAOPO]I, MHOTHE JIETYYHE HAPKOTUKH U Jp.).

Ha mnpousBojcTBe, Kak MpaBWUiIo, He OBbIBACT IMOCTOSHHBIX KOHIICHTPALWiA
BPCIHBIX BEIIECTB B BO3JyXe paboucii 30HBI B TEUEHHE BCEro pabOovero IHs.
KoHIeHTpamu BpeIHbIX BEIIECTB MOTYT KOJIe0aThCs OT HYJIS 10 TPEBBIIAOIINAX
MpeIeTbHO TOMYCTHUMBIE B 3aBUCHMOCTH OT XO0J1a TEXHOJIOTMYECKOTo Tporiecca. B
TAKUX CIIy4asX HUMEET MECTO uHmepmummupylouiee 6o3oeiicmeue (0T
intermittent — mepemexaromuiicsi, TpPepHIBUCTHIN). Kak ycTaHOBIEHO B

OTHOHICHWMKW MHOI'MX BpPCAHLIX BCIICCTB OKHUCIbBI a30Tada, OKHCHL YIJICpOo/Ja,
52



YTJIEBOAOPO/bl), HHTEPMUTTHUPYIOIEE JACHCTBHE JaeT Oosee BBIPAKEHHBIN
TOKCHYEeCKUH A (DEKT, 4eM HEempephIBHOE, YTO BHIUMO, CBS3aHO C HaPYIICHUEM
MIPOLIECCOB aJANTaIMH.

KoMmOuHnupoBanHoe [eiicTBUe BpeIHBIX BelmlecTB. YeIOBEK B YCIOBHSX
COBPEMEHHOI'O  IIPOM3BOJICTBA YacTO  IOABEpPraeTcs KOMOMHHUPOBAHHOMY
NEeUCTBUIO BpeAHBIX BemlecTB. KOMOMHUpPOBaHHOE ACHCTBHE — 3TO OJIHOBpE-
MEHHOE WJIH IOCJIEAOBATEIBbHOE JCMCTBUE HA OPraHU3M HECKOJIBKUX BPEIHBIX
BEILIECTB MPU OJHOM M TOM € MYTU MOCTYIUICHUS. Pa3nnyaroT HECKOJIBKO BUJIOB
KOMOWHHPOBAHHOTO JICHCTBUSI.

Aooumuenoe oeiicmeue (ot anra. addition — ciokeHue, JOMOJHEHUE) —
cyMMmapHbIi 3 dekT cmecu paBeH cyMMe 3(PGEKTOB JEHCTBYIOIMX KOMIIOHEHTOB.
AJITMTABHOCTh XapaKTEpHA JJI BEUIECTB OJHOHAIPABICHHOIO JECWCTBUS, KOT/IA
KOMITOHEHTBI CMECH OKa3bIBAIOT BIIMSHHUE HA OJHU U T€ K€ CUCTEMbl OpraHu3ma,
IpUYeM IPU KOJWYECTBEHHO OJMHAKOBOM 3aMEHE KOMIIOHEHTOB JPYr JPyroM
TOKCHUYHOCTh CMECH HE MEHSIETCS. JlJI1 TMTMEHNYECKON OLIEHKH BO3YIITHON CPEbI
Py  yCJIOBUU AJJMUTUBHOTO JICWCTBUS BEIIECTB MCIOJIB3YIOT BBIPAXKECHUE,

npeioxkeHHoe A.T. ABEpbSIHOBBIM:
CJ/ITIK, + C/ITIK, + ... + C /11K, < 1,

rae Cy, C,. . .,C, — KOHILEHTpAIM KaXKJIOTo BEIISCTBA B BO3IyXE, Mr/m>;
IAK; , [AK,,... . ITAK, — mnpenensHO AOMYCTHMBIE KOHIIEHTPAUUMU OTUX
BEIIECTB, MI/M

[IpumepoM aIIUTUBHOCTH SIBISIETCS HAPKOTHYECKOE JEHUCTBHE CMECHU
YIJIIEBOAOPOIOB.

TIlomenyuposarnnoe deticmsue (cuHepru3m) — ycuiienue 3 dekra, aecTBue
Oospllie, uyeM aaauTHBHOE (OT aHriI. potent — CUJIBHOJACHCTBYIOUTUN).
KommoHeHTsI cMecH OEHCTBYIOT TakK, YTO OJHO BEUIECTBO YCUJIMBAET JCHCTBUE
apyroro. IIpumepoMm cuHeEpruszMma sBISETCS OEUCTBUE CEPOBOAOPOJA B CMECHU C
YTJIEBOJAOPOAAMH (XapaKTEPHBIA COCTaB CEPOBOAOPOICOACPIKAIIETO MPUPOTHOTO

ra3a). [IJIK cepoBomopona cocrasisier 10 Mr/M°, a st CEpPOBOJIOPOJA B CMECH C
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yrnesomopomamu  C;-Cs yMeHpmeHa 10 3 Mr/m° . JIHOKCHI yriepoja
3HAUUTEIBHO YCUJIMBAET TOKCHUECKHE CBOMCTBA apOMATUYECKUX YIJIEBOJIOPOJIOB,
MO3TOMY B IIPOU3BOJICTBAX, 1€ UCIIOJIB3YIOTCS 3TU BELIECTBA, HEJIB3S Ta3UPOBATh
MUTHEBYIO0 BOJy. CHHEpPru3M OTMEUEH MpPU COBMECTHOM JIEUCTBUM CEPHUCTOTO
aHTUJIPHUJIa U XJIOpa, OKCHUJIOB YTiiepoja U a3oTa (MPOAYKThI CrOpaHUsl TOIUIMBA).

AJNKOroin YCHUIIMBACT TOKCUYICCKOC I[GﬁCTBHG AHWJIMHA, PTYTH U APYTUX BCIICCTB.

Anmaeonucmuuecrkoe Oeticmsue — 33PPEeKT KOMOWMHUPOBAHHOTO IECUCTBHS
MeHbIIIe 0XkugaeMoro. KoMnoHeHThl cMecH JEUCTBYIOT TaK, YTO OJHO BEILIECTBO
ociabnser aeucTBue npyroro, 3pdpekr — meHbine agauTuBHOro. IIpumepom
MOXET CIYKUTh aHTUJOTHOE (00Ee3BpEKUBAIONIEE) B3aUMOICHCTBUE MEKIY

93CPHUHOM M aTPOIIMHOM.

Heszasucumoe oOeticmeue — KOMIIOHEHTBl CMECH JEUCTBYIOT Ha pa3HbIE
CUCTEMBbI, TOKcHuueckue 3(p(eKTl He cBsi3aHbl Apyr ¢ apyrom. llpeoOnanaer
s dexT Hanbosee TOKCUYHOro BellecTBa. KomMOnHaIMy BEIECTB ¢ HE3aBUCUMBIM
JEMCTBUEM BCTPEUAIOTCS IOCTATOYHO YaCTO, HAIpUMEp, OEH30J1 U pa3/ipakaroliye

ra3nl, CMCCh IIPOAYKTOB CI'OPpaHHA U IIbIJIH.

Hapsiny ¢ KOMOMHMpPOBaHHBIM BO3MOYKHO KOMNJIEKCHOe Oelicmeue BPEIHBIX
BELIECTB, KOrJa BPEIHBIE BEUIECTBA MOCTYNAKOT B OPraHU3M OJHOBPEMEHHO, HO
pa3HbIMU TYTSAMH (4epe3 OpraHbl AbIXaHUS U JKEIyJI0YHO-KHMILIEUHBIA TPakKT,
OpraHbl JIbIXaHUS U KOXKY). B CBA3M C HapacTaroIKUM 3arpsi3HEHUEM OKPY Karoei
Cpezbl 3HaYEHUE ITOTO BO3/IECHCTBUS Bo3pacTaeT. Bausnue nonra B GopMUpOBaHUN
TOKCHUYecKoro 3¢ dexra He sBsieTcss OJHO3HauHbIM. K HEKOTOpBIM BellecTBaM
0o0J1ee YyBCTBUTEIBHBI )KEHIUHBI, K APYTUM — MY>XK4UHbIL. OTMedaeTcst OobIias
YYBCTBUTEIBHOCTH KEHCKOI'O OPraHu3Ma K JIEHCTBUIO HEKOTOPBIX OPraHUYECKUX
pacTBopuTENel, HanpuMep, OEH301a. Y CTAHOBIIEHO, YTO BO BpeMsl OEpEMEHHOCTH
OIACHOCTh OTPABJICHUSI MOBBIIIAETCS U OTMEUAIOTCS 00Jiee TSKeIbIe ero (POPMBI.
Hekotopble BpenHble BeleCTBa, HalpUMeEp CoeauHeHus Oopa, o01agaroT
U30MpaTeNbHOM TOKCUYHOCTHIO B OTHOIIEHWM TOHAJ (IIOJIOBBIX OPIaHOB)

MY’KCKOI'0 OpraHmu3ma.
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BnusHue Bo3pacTa Ha TIpOsIBIIEHHME TOKCHMUYecKoro 3ddexrta mpu nercTBUM
BpEAHBIX BELIECTB HE SBISETCS OAWHAKOBBIM. OJHU BpEIHbIE BELIECTBA
OKa3bIBAIOTCSl 00Jie€ TOKCUYHBIMU JJII MOJIOJBIX, JAPYTHE€ — I CTaphIX;
TOKCHUYECKUH 3(PPEKT TPEThUX HE 3aBUCUT OT Bo3pacTa. OpraHu3m MOJpOCTKOB B
2-3 pa3a (10 10 pa3 B OTHOIIIEHHH HEKOTOPHIX BEIIECTB) 00Jiee YyBCTBUTEIEH K

I[CﬁCTBI’IIO TOKCHUYHBIX BCIICCTB, YCM OPIaHHU3M B3POCJIbIX.

NunuBunyanbHasi 4YyBCTBUTEIBHOCTh K JIGUCTBUIO BPEIHBIX BELIECTB
BBIp@)KEHA JIOBOJIbHO 3HAYUTENILHO M 3aBUCUT OT OCOOCHHOCTEH TeueHus
OMOXUMHUYECKUX TIPOLIECCOB Y pa3HbIX Jojied. B o00e3BpekrMBaHMM BEIIECTB
HEMOCPEJICTBEHHOE y4acTHe MpUHUMAaET OoJiblliasg Tpynmna (pepMeHTOB — Tak
Ha3bIBaeMble (PEPMEHTHI JETOKCUKAIMUA. AKTUBHOCTh 3TUX (PEPMEHTHBIX CUCTEM
pa3iMyHa y pa3HbIX JIUILI.

NunuBHtyalibHass YyBCTBUTEIBHOCTD OIMPENEIISIETCS U COCTOSHUEM 3JI0POBbSI.
Hamnpumep, nuia ¢ 3a001eBaHUSIMA KPOBH 00Jie€ UyBCTBUTEIBHBI K JCUCTBUIO
KPOBETBOPHBIX TOKCHYHBIX BEIIECTB, C HAPYIIECHUSMHU CO CTOPOHBI HEPBHOU
CUCTEMBI — K JIEHCTBUIO HEUPOTPOITHBIX BEIIECTB, C 3a00I€BAHUSIMH JIETKHUX —
K JCHUCTBUIO pa3Apa)KaroluX BEIIECTB U MbUTH. CHUKEHUIO COMPOTUBIISIEMOCTH
OpraHu3Ma CIIOCOOCTBYIOT XPOHUYECKHE UH(PEKITUH, HATIPUMEDP TeMaTHT.

Ha uyBCTBUTENBHOCTH OpraHrM3Ma K BPEIHbIM BEIIECTBAM OKa3bIBAECT BIUSHUE
u xapakrtep Tpyaa. IIpu Tsokenoit pusmveckoil paboTe yCHIMBAOTCS MPOLECCHI
JIBIXaHUSI U KPOBOOOPAIIICHHS, YTO BEJECT K YCKOPEHHOMY MOCTYIIJICHHIO BPEIHOTO
BEIIECTBA B OPTaHU3M.

Cocrosinue okpyxkawmieid cpeabl. Toxcuueckuit 3(deKT sBIseTCS pe-
3yJIbTaTOM B3aUMOJCUCTBUSI BPEIHOIO BEIIECTBA, OpPraHM3Ma 4YEJIOBEKa U
(dbakTopoB BHEIIHEH cpeibl. Y CTaHOBJICHO, UTO TMOBBIIMICHHBIN ITyM, BUOparus,
HEOJIAarONPUATHBIE ~ MUKPOKJIMMATUYECKHE  ycJoBHsI  (TIOBBINICHHAS  WJIU
MOHIKEHHAsI TeMIIepaTypa, BIAKHOCTh BO3ayxa), 0apOMETpUYECKOE IaBJICHUE

YBCIMYUBAIOT TOKCHUYCCKOC )ICI\/'ICTBI/IC BPCAHLIX BCIICCTB.
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KJIACCBI OITACHOCTH BPEJHBIX BEIIECTB

[To cremeHn BO3IEHCTBUS HA OPTaHM3M YEIOBEKa BCE BPEIHBIC BEIIECTBA
nojpasnenstorcss Ha yerbipe kiacca omacHoctu ('OCT 12.1.007-76 «CCBT.
Bpennsie Bemecta. Kiaccudukanus u obmipe TpeOoBaHUs O€30MaCHOCTHY):

1- BemecTBa upe3BbUaHO omacHble (3,4-0eH3(a)IUpeH, TeTPa’TUIICBUHELL,
PTYTh, 030H, OCTEH U Ap.);

2- BENIeCTBa BBICOKOOMACHBIC (OCH30JI, CEpOBOAOPOI, OKCHIBI a30Ta ,MapTraHeIl,
MeJTb, XJIOp U Ap.);

3- BemecTBa YMEPEHHO OmacHble (HEPTh, METAHOJ, AaIleTOH, CEPHHUCTHIHA
aHTUJIPU]);

4- BelecTBa MajioonacHble (OCH3UH, KEPOCHH, METaH, dTAHOJ U JIp.).

CrnemyeT OTMETUTh, YTO U BEIIECTBA MAJIOOTIACHBIC B OOBIINX KOHIICHTPAITHSIX
MOTYT BBI3BAaTh TSXKEIIBIE OTPABJICHHUS.

Kracc omacHOCTM BpemHOTO BEIIECTBA YCTaHABIMBAIOT B 3aBHCHUMOCTH OT
BEJIMYMHBI 7 TIOKa3aTenerd TokCukoMmeTpuu. [lokasaTrenn TOKCUKOMETPUUA — 3TO
KOJIMYECTBEHHBIC TOKA3aTeNM TOKCUYHOCTH U OMACHOCTH BPEIHOTO BEIIECTBA.
ITpu oreHKe OMAacHOCTH JJISl OJHOTO M TOTO YK€ BEIIECTBA IO PsAIY MOoKa3aTesei
MOKHO TTOJTYYUTh Pa3HbIE KJIACCHI, HO OMPEACTISIONIIM JIOJKEH ObITh TOKa3aTeNb,
3HaYeHHE KOTOPOTO COOTBETCTBYET HAaOO0JI€€ BHICOKOMY KJIacCy OIMACHOCTH.

Ilpedenvno oonycmumas KOHUeHMPAUus 6pPeOHO20 8euieCmeéd B BO3IYyXE
paboueit 30HbI — KOHIIEHTPAIIHS, KOTOpasi MPU €KETHEBHON (KPOME BBIXOHBIX
THEN) paboTe B TEUCHHE 8 U WM MPU JPYTOM MPOAOIKUTEIBHOCTH, HO HE OoJee
40 4 B HENENI0, B TCUCHHE BCETO CTa)kKa HE MOJKET BBI3BATh 3a00JICBAaHUI WM
OTKJIOHEHUH B COCTOSIHUU 3JI0POBBsI, OOHAPYKUBAEMBIX COBPEMEHHBIMHA METOJIaMHU
UCCIICIOBAaHUI B TTPOIIECCEe paOOThI T B OTIAJICHHBIC CPOKH YKU3HH HACTOSIIIETO
U mocyeyronux nokoieHuit, [JIK, mr/m.

Pabouasa 30na — TnpOCTPAHCTBO BBICOTOM 10 2 M HaJ YPOBHEM IOJa WIIH
TUTOIIAIKA, HAa KOTOPBIX HAXOMATCS MeCTa TIOCTOSIHHOTO WJIM BPEMEHHOTO

npeObIBaHMsl paOdOTArOIIHX.
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Cpeouss cmepmenvhas 0o3a TIPU BBEIACHUU B KEITYJOK — J103a BEIECTBA,
BbI3bIBarOMIas TrOens 50% KUBOTHBIX (OCNBIX MBIIMIEH) TPH OJHOKPATHOM

BBCJICHUU B JXEIyIO0K, DL, MI/KT.

Cpennsiss cMepTelibHas J103a P HAHECCHWHM Ha KOy — Jl03a BEIIECTBa,
BbI3bIBaOIIAs THOETs 50% KUBOTHBIX MPH OJHOKPATHOM HAHECEHWU Ha KOXY,
DLy, MI/KT.

Cpennsis cMmepTeiabHash KOHIIGHTpAIlMsS B BO3JAyXe — KOHIICHTpAIUs Be-
ecTBa, BbI3bIBatomas rudenb 50% >KUBOTHBIX MPU JBYX-, YETHIPEXYACOBOM

WHTAIAIIMOHHOM BO3ICHCTBUH, DL;,, MI/M .

Bennunnbl CpCAHUX CMCPTCIIbHBIX KOHHGHTpaHI/Iﬁ H 103, YCTaHOBJICHHBLIC
HCIIOCPCACTBCHHO B  3KCIICPUMCHTC, PACCMATPHUBAIOTCA  KAK  IIOKA3aTCIIN
a0COJTIOTHOM TOKCHUYHOCTH BPEAHLIX BCHICCTB. CreneHb TOKCHYHOCTHU BCIIICCTBA

TeM OoJIbllle, YeM MEHbIe BeMWYuHbl DL, u CL;,. CTerneHb TOKCHYHOCTH
orpenensiercs: oTHomenueM 1/CL,, wimu |/ DL,.

Koaghpuyuenm eozmorcnocmu unzanayuonnozo ompasnenus (KBMO) —
OTHOUIEHUE MAaKCHUMAJIbHO JOCTHKMMOM KOHUEHTPALMK BPEIHOTO BEIIECTBA B
Bo3ayxe mpu 20 °C k cpegHeld CMEpTENIbHOM KOHUEHTPAIMK BEIIECTBA IS
MBIIIEH.

KBUO= C*°/CLx.

KBUO oO0beauHsieT ABa BaKHEMIIUX TOKa3aTesisi OMACHOCTH OCTPOro
OTpPaBJICHUS: JIETY4YeCTh BEUIECTBA M JI03Y, BBI3BIBAIOLIYI0 HAMOOJbIIMI Ouo-
JOrYecKuil 3p¢GeKT, TO ecTh rudenb opraHuzmMa. AHaIU3 OIEHKH OINACHOCTH
pa3nuuHbIX BpenHbIX BemlecTB 1mo BenmunHe KBUO mnokasbiBaeT, 4To B psjie
CJIy4aeB MaJOTOKCUYHOE, HO BBICOKOJIETYYEE BELIECTBO B YCIOBHSX MPOU3BOICTBA
MOKET OKa3aThCsl 0oJjiee OMACHBIM B PAa3BUTUM OCTPOTO OTPABJICHUS, YEM
BBICOKOTOKCUYHOE, HO MAJIOJIETy4Yee COeIUHEHHE. Tak, HalpuMep, aueTaabAeru/,
obnamas  ymepeHHoi  TokcuuHOCTBIO  (CLso=  21800mr/m'),  sBisieTcs
BBICOKOJIETYYUM (C20 =182 « 104MF/M3) u no BenmuuHe KBHUO otHocutes k

BbICOKOOTIacHBIM BemiecTBaMm (KBHO = 82).
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3ona ocmpoco (oomoxkpammnozo) Oelicmeuss — OTHOIICHHE CpeIHEei
CMEPTEJIbHON KOHIICHTPAllMM BPEIHOIO BEIIECTBA K MUHHUMAILHOU (ITOPOTrOBOIA)
KOHIIEHTpAIlMK, BBI3bIBAIONICH W3MEHEHHE OWOJIOTMYECKUX TIoKa3aTesned Ha
YPOBHE IIEJIOCTHOTO OpPraHU3Ma, BBIXOJAIIMX 3a MPEebl MPUCIIOCOOUTETHHBIX

(u3HoNIornUecKux peakimii: Z,. = DL, /Lim,,.

3ona xponuyecko2o Oeticmeusi — OTHOILIEHWE MUHUMAaJIbHOU (TIOPOTOBOM)
KOHIICHTpAIIMH, BBI3BIBAIOIICH HW3MEHEHHE OHOJIOTMUECKHX IOKa3arejed Ha
YPOBHE IIEJIOCTHOTO OpPTraHU3Ma, BBIXOSIIUX 3a MPeAebl MPUCIOCOOUTEIbHBIX
(U3HOJIOTHYECKUX peakluid, K MHHUMaJIbHOM (IIOpOTrOBOM) KOHIIGHTpAIIUH,
BBI3BIBAIOILIECH BPEIHOE JICUCTBUE B XPOHUYECKOM 3KCIIEPUMEHTE M0 4 4aca, MsTh

pa3 B HEJIEIIO Ha MPOTSHKEHUH HE MEHEe YeThIpeXx MecsmeB: Zg — Limg/Limg,

rae Lim,, — mopor octporo aeiictBus (ot anri. limit — rpanwuia, npenen u
acute — octpsbIit); Limg, — mopor xpoHu4eckoro jaercTBus (ot aHrI. chronic —
XPOHUYECKUM, JJTUTETHHBIN).

30Ha OCTPOro JEMCTBUS XapaKTepu3yeT CHOCOOHOCTh OpraHm3mMa K 00e3-
BPESIKMBAHUIO M BBIBEJACHUIO BPETHOTO BEIIECTBA W KOMITCHCAITMH TTOBPEXKICHHBIX
¢byHkimii. YemM MeHbIIe €€ KOJIMYECTBEHHAs XapaKTEpUCTHKA, TEM OOJIbIIe
BO3MOXXHOCTh Pa3BHUTHS OCTPOTO OTpaBieHUA. [IpM TOKCHKOJIOTHYECKON OICHKE
BPEIHBIX BEIIECTB HENB3S HCXOMUTh TOJBKO U3 PE3YJIbTaTOB  OCTPBIX
AKCIIEPUMEHTOB, TaK KaK 4YacTO BpEIHBIC BEIIECTBA, OOIaNaOIIMe HU3KOU
TOKCUYHOCTBIO B OCTPOM OIIBITE, TMPH XPOHUYCCKOM BO3JICHCTBUU B MaJIbIX
KOHIIEHTPAIMAX OKA3bIBAIOTCSI BBICOKOOTIACHBIMH.

Krnaccudyeckumu mnpumepaMu TaKdX BEIIECTB SIBISIFOTCS PTYTh, CBHUHEII,
MapraHel] U JPyrue TsHKENIbIe METAJUIbI; CPEAU OPTaHWYeCKUX COCTMHCHHH —
OCH30JI, TPUHHUTPOTOIYOd W Jp. BenwunHa 30HBI XPOHUYECKOTO JEHCTBUS
UCTIONIL3YETCS JUISI XapaKTEPUCTUKH OMACHOCTH BEIIECTBA TPU XPOHUYCCKOM
Bo3selicTBUM. OMAaCHOCTh XPOHUYECKOTO OTPABIICHUS MPSMO MPOMOPIIMOHATIEHA
BEJIMYMHE 30HBl XPOHHYECKOTO JEUCTBUA. UeM 30Ha XPOHHUYECKOTO JEHCTBUS

Hrpe, TEM OOJIBIIIE OITACHOCTH XpOHH‘ICCKOfI HMHTOKCHKalI 1 HaO60pOT.
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Ha puc. 1.10. nmpuBeneHa 3aBUCHMOCTh WHTCHCUBHOCTH BPEIHOTO BO3JCH-

CTBH: BCIICCTBA OT IapaMCTPOB TOKCUKOMCTPUMH.

]
-

Puc.1.10. 3aBUCHMOCTH HHTEHCUBHOCTH BPEIHOI0 BO3/1eiiCTBUSI
BelleCTBA OT MapaMeTPOB TOKCMKOMETPHH
R — WHTEHCHBHOCTH BPEIHOTO BO3ACHCTBHUS (JIETAJIBHOE, OCTpPOE,
xponndeckoe otpasieHue); C(D) — mnapamerpsl TokcukomeTpun; Clgg —
CpeIHsisi CMepTENbHas KOHIICHTpalus B Bo3ayxe; Lim,. — mopor octporo
neiicrBus; Limg, — mopor xponudeckoro neictBus; [IJIK — mnpenensHO
TOTMyCTUMAast KOHIEHTPAIUS;, Zae, Zeh— 30HBI OCTPOTO M XPOHUYECKOTO ACHCTBHS

(moxazansbl Ha puc. yciaoBHO); K— koadpunment 3anaca

I'MI'MEHUYECKOE HOPMUPOBAHMUE BPE/IHBIX BEHLIECTB

[Ipu coBpeMEHHOM YpPOBHE pa3BUTHSI MPOU3BOJCTBA TPEOOBAHUE MOJIHOIO
OTCYTCTBHSI COJICpKaHUsI BPEIHBIX BEIIECTB B BO3AyXe paboueil 30HBI SBISIETCS
YacTo HepeaIbHbIM, TPEOYIOLIMM HEONPaBAaHHO OOJBIINX MaTEepUAIbHBIX 3aTpaT.
B cBsi3u ¢ 3TM 0c00YI0 3HAUMMOCTh MPHOOPETAET TUTUEHNYECKAst peryiaMeHTalHs
cofiep>KaHUsl BPEIHBIX BEIIECTB B BO3AyXe pabouell 30HBI B COOTBETCTBUHU C
I'OCT 12.1.005-88 «CCBT. Obmue canuTapHO-TUTMEHUYECKHE TPeOOBaHUS K
BO31yxXy paboueit 30Hb» u I'H 2.2.5.686-98 «IlpenensHo momycTUMble
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koHnentpaimu (IIJIK) BpenHbix BemiecTB B BO3Ayxe paboueld 30HBD C
JOTIOJIHEHUSIMUA M W3MeHeHusiMu ot 10 maprta 1998 r., 20 nexabps 1999 r., 20
utoist 2000 r.

IIpn ycranosnennn [1JIK BpenHBIX BEIIECTB PyKOBOJCTBYIOTCS CIENYIOIIMMU
OCHOBHBIMH ITPUHIUIIAMHU:

* [IpyHIMO TOPOTOBOCTH ACHCTBUS BCEX TUIIOB BPEIHBIX BEIIECTB (B TOM
YHUCJIE MYTareHHOIO0 M KaHIEPOreHHOro JevcTBusl). ECTh KOHIIEHTpaluu, IMpu
KOTOPBIX HET BPEAHOTO BO3JECWCTBUS Ha YEJIOBEKA, MPHU MPEBBIIIEHUH MOpPOra

MMPOUCXOJUT IICPCXOA KOJINYCCTBA B KAUCCTBO U HAYMHACTCA BPCIAHOC HeﬁCTBHe.

° HpI/IH]_II/IH MMPpUOPUTETA MCIAUMIHNHCKUX H OMOJOTMYSCKUX ITOKa3aHWHM K
YCTAHOBJICHUIO CAHWUTAPHBIX PCTIIAMCHTOB IIO CPaBHCHHUIO C TEXHUYCCKON J0-
CTHOKUMOCTBIO 1 OKOHOMHWYCCKNMH Tp€6OBaHI/IHMI/I CCTOAHAIITHCTO AHA.

° HpHHI_[HH OIICPCIKCHUA TOKCHKOJIOTHYCCKHNX I/ICCJ'IGI[OBaHI/Iﬁ )51
YCTAHOBJICHUS TMHTHCHUYCCKHUX HOPMATHBOB 110 CPABHCHUIO C BHCAPCHHUEM BCIIC-

CTBa B IIPOU3BOACTBO.

I'mruenndgeckoe HOPMHUPOBAHUE BpPCAHLBIX BCHICCTB B HACTOAIICC BPEMA

MIPOBOAMUTCSA B 3 JTara:
» obocHoBanne OBYB (opueHTHpPOBOYHOrO OE€30MMaCHOTO0 YPOBHS BO3
NENCTBUS);

* obocHoBanue [1/IK;

* koppektupoBanue IIJIK ¢ yuyetoM ycnoBuii Tpyna paboTarolmux U Co-

CTOSAHUSA UX 3J0POBbBS.

1 »sTam COOTBETCTBYET NEpUOAY JaOOpaTOPHOW pa3padOTKH HOBBIX CO-
€IUHEHN, 2 — TNEPUOY NOIY3aBOACKUX HUCHBITAHUM, a 3 BBINOJHAECTCS MOCIE
BHEJPEHMI BEILECTBA B IIPOU3BOJCTBO B CPOKH, YCTAaHOBJICHHBIC B 3aBUCUMOCTH
OT TOKCUKOJOTMYECKOM  XapaKTEPUCTHKMA  BEIIECTBA W  TUTMEHUYECKON

XapaKTePUCTUKU MPOU3BOCTBA.

60



Ycranosnenuto [1/IK moxxer npeamectBoBatk ooocHoBanue ObYB B Bo3ayxe
paboueit 3oubl (I'H 2.2.5.687-98 «OpueHTupoBoUYHbIE O€30MacHbIe YPOBHH
BozzeiicTBusa (OBYB) BpenHbIX BellecTB B BO3AyXe paboueil 30HbD). 3HaUECHUE
OBVYB omnpenensercs myTeM pacueTa IO MapameTpaM TOKCUKOMETPHH U (PU3UKO-
XUMUYECKUM CBOMCTBAM WM TMYTEM HWHTEPNOISINUNA M OKCTPANOISIUU B
TOMOJIOTHUECKUX (OJIM3KUX MO CTpoeHuto) psanax coenunenuit. ObYB nomxHb
MepEeCMaTpUBATBCS 4Yepe3 3 TrojJa IMOCIe UX YTBEPXKACHUS WIM 3aMEHATHCS
YTBEPKJICHHOW B ycTaHOBJIEHHOM Topske [TJIK ¢ yueToM HaKOIJIEHHBIX JaHHBIX

0 COOTHOLIEHHUH 3/I0POBBS padOTAIOLIUX C YCIOBUAMHU TPYAA.

ITIK BpenHbIX BEHIECTB B BO3AyXE paOodeil 30HBI SIBISIETCS 00sI3aTEIbHBIM
CaHWTapHbIM HOPMATMBOM W YCTaHABJIMBACTCS HAa OCHOBAHWUU MEIUKO-
ononormueckux ucciaeaoanuii. O6ocHopanue BenumuuHbl [1/IK ocHOBEIBacTCS Ha
MIOKA3aTeIsIX TOKCUKOMETPHUH, YCTAHOBJICHHBIX B SKCIIEPUMEHTaX Ha >KHMBOTHBIX.
Ncxognoit BenmuuHOM a1 ycraHoBiieHus [IJIK sBisieTcss mopor XpOHHYECKOTO

nevictBust Limg,, B KoTOpbIi BBOmuTCS Koddduiment 3amaca K: K =

Limch/Ks.

[TJIK ycraHaBmuBaloT Ha ypoBHE B 2... 3 pa3a 0ojiee HU3KoM, dem Limg,. [pu
onpeeNeHuu koagguyuenma 3anaca yautbiBaioT ciemyromiee. Kosdduiment
3amaca yBEJIMYMBACTCS C yBeIW4YeHueM adcoioTHoi TokcnyHoctd U KBUO, ¢
YMEHBIIEHUEM 30HBI OCTPOTO JCWUCTBUS, YBEIUYEHHUEM 30HBI XPOHUYECKOTO
JCUCTBUS, TMPU HAIAYUM KyMYJSTHUBHBIX CBOMCTB M KOXXHO-PE30POTHBHOTO
JIEHCTBUS. [Tpu BBISIBICHUU crienupuIecKoro e CTBUSI —
CEHCUOWJIM3UPYIOIIEr0, MYTareHHOro, KaHIEPOTCeHHOT0 — MPUHUMAIOTCS
HauOosbIre 3HaueHus koddduimenta 3amnaca (10 u 6oree). Pemenue B kaxmaom
KOHKPETHOM CJTy4ae 3aBUCHUT OT OCOOEHHOCTEH JIeCTBUS BPEAHOTO BEILIECTRA.

Jlo nemaBHero BpeMenu IIJIK XMMHUYECKHMX BEIIECTB OLCHWBAIM KaK Mak-
cuMasibHble pasoBele IIJIK,,. IlpeBbllienne HMX gaxke B Te4eHHE KOPOTKOIO
BpEMEHHU 3alpemiaioch. B mocienHue Troasl JUisl BEIIecTB, OO0JagaroluxX Ky-
MYJIITUBHBIMU CBOWCTBaMHU (M€Jb, PTYTh, CBHUHEIl MU €r0 HEOPraHUYECKHE CO-
€MHEHUS, TbUIb METAUIMYECKOM CYpbMBbI, OKCHJl KaJMus W Ap.) A TUrue-
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HUYECKOTO KOHTPOJISI BBEJEHA BTOpas BEJIMYMHA — CPEJHECMEHHAas KOHIEH-
tpauus [IIKcc. D10 cpenHsas KOHIEHTpalys, OJTyYeHHAs PU HENPEPHIBHOM WIIH
NepUOANYECKOM O0TOOpE MO0 BO3/IyXa MpU CyMMapHOM BpeMeHH He MeHee 75%
MPOJOKUTETFHOCTH pabouell CMEHBI UM CPEIHEB3BEIICHHAs KOHIIEHTpAIUs B
TEUYEHHE BCEW CMEHBI B 30HE JIbIXaHUs Pa0OTAIOIIMX HA MECTaX MOCTOSIHHOTO WJIU
BPEMEHHOI'O UX MPEObIBAHUS.

Ilocmosnnoe pabouee mecmo — MeCTO, Ha KOTOpOM paboTaromuii Haxo-
IUTCsl OOJIBIIYIO YacTh CBOEro pabodero BpeMeHu (6onee 50% BpemeHU WM
0oJiee 2 4 HEMPEPHIBHO).

[Ipu OTCYTCTBHM MOCTOSIHHBIX PaOOYUX MECT CPEeTHECMEHHAs KOHICHTpAIUs
ONpeNeNIAeTCs]  KaK  CpPEIHEB3BEUICHHAs  BEJIMYMHA,  BBIUMCIEHHAas 110
KOHIICHTPAIUSIM, OIPENCICHHBIM Ha OCHOBHBIX CTaUSAX TEXHOJOTHUYECKOTO
npoliecca ¢ yueToM BpeEMEHHU NpeObIBaHUs pabOTAIOIUX B ATUX YCIOBUSX.

CpenHecMeHHas KOHIEHTPAIIUsI PaCCUUTBIBaETCs 10 hopmyie:

K. = (Kihy + Koty + ..+ Kt)/(ig + L+ .. .+ tn),

rae K.. — cpenHecmenHas koHneHtpamus;, Ki, Kj,..., K, — cpemneapud-
METUYECKasl BEJIMYMHA KOHUECHTPAIMA XUMHUYECKOIO BEIIECTBA HA OTIEIbHBIX
CTaausAX TEXHOJIOrMYecKoro mpouecca; t,ty, ... 1, — NOPOIOIDKUTEIBHOCTD

npeObIBaHUsI pa00YMX HA COOTBETCTBYIOIIMX PA00YHUX MECTaX.

Ilepoie TIJAK nns 40 BemectB Obuin ycranoBiensl B CCCP B 1924 r. B
Hacrosee BpeMs yctanoBieHsl [TJIK 2300 Bemects 1 OBYB 511 Bemects (Ha
1.09.1998 r.). Cou I1/IK ycranaBiauBarot emie Tosibko 19 crpan mupa, B CIIA
YCTAHOBJICHbl TUTUEHUYECKUE HOpMaTuBbl 111 646 BemectB, B OPI" mia 529
BemiectB. [1JIK, ycranoBnenusie B Poccum, sBisitoTcs Hanbosnee HU3KUMHU.
Hanpumep, B CIIIA ycTtaHoBieHa BeIWYMHAa — MOPOroBbIM mpenen — TLV
(threshold limit value), eqununbr usmepenuss — ppm (part per million). 3to
KOHLICHTpaILMs BEIIECTBA B BO3MYXE, E€XKEIHEBHOE BO3JCUCTBUE KOTOPOW HE
BBI3BIBACT 3a00JI€BaHUI WIJIM OTKJIOHEHUH B COCTOSIHUM 3JI0POBbS Y OONIbUUHCIGA

paboTaromuX.
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Crucok IIJIK BpeaHbIX BEIIECTB HENPEPHIBHO PACIIUPSIETCS, @ BEIUYHHBI
I[IJK mnepecmatpuBarOTCs IO MEPE HAKOIUIEHUS HOBBIX JIaHHBIX B
TUTMeHUYecKol Hayke u npaktuke. Tak, Hanpumep, [1/IK 6eH3051a B HECKOIBKO
3TanoB Gsuta cHikeHa ¢ 200 o 5 mr/M°, anmmHa — ¢ 10 mo 0,1 mr/m®, TIIK
JKe MeTaHa, Hao00poT, Obu1a yBemuuera ¢ 300 1o 7000 mr/m°.

Jlns BemiecTB, 00JIaIalONUX KOXKHO-PE30POTUBHBIM JeicTBHEM (O€H301,
TOJIyOJI, HUTPOOEH30J1, METAaHOJI  JIP.) YCTaHABIUBACTCS MPEIEITHHO JTOMYCTHMBIN
yposeHb (IIJ1Y) 3arpsisHenns koxu (Mr/cm°) B coorserctsun ¢ I'H 2.2.5.563-96
«IIpenensuo-monyctumbie ypoBHH (IT[Y) 3arpsisHeHHs KOXHBIX TOKPOBOB

BPCAHBIMHU BCIICCTBAMMY.

SAIIUTA OT BPEJAHBIX BEIHECTB HA TIPOU3BO/JICTBE

Ha mpennpusaTusx, MpoOW3BOJACTBEHHAS ACATEIHHOCTh KOTOPBIX CBS3aHA C
BpPEAHBIMH BEIIECCTBAMU, JOJKHBI OBITH pa3pab0TaHbl HOPMATUBHO-TEXHUYECKUE
JOKYMEHTBI 1O O€30MacHOCTH TpyJa Mpyd TMPOU3BOJCTBE, IPUMCHCHUU U
XpaHCHUH  BPEAHBIX  BEMIECTB, a TakKKE  BBIMOJHEHBI  KOMIUICKCHI
OpraHU3aIlMOHHO-TEXHUUECKHX, CAaHUTAPHO-TUTHCHUYECKUX U MEJHKO-
OMOJIOTHYECKUX MEPOTIPUSTHIA, HAITPABJICHHBIX HA 3aIIUTy PaOOTAOIINX.

Meponpustusi 1o oOecredeHuto O€30MacHOCTH TpyJda IMpu padore ¢
BPEIHBIMH BEIICCTBAMU JOJIKHBI IPEyCMaTPUBATh:

*3aMeHY OoJiee TOKCHYHBIX BEIIECTB MEHee TOKCHYHBIMH. Hampumep,
CBUHIIOBBIE Oe€JiMyia 3aMEHEHbl ITMHKOBBIMH, O€H30JI KaK HauOojee ONaCHBIN
PacCTBOPHUTENL B Psific MPOM3BOJICTB 3aMEHEH TOJIYOJIOM, METWJIOBBIM CIHPT B
IIPOM3BOICTBE JKUPHBIX KUCJIOT 3aMEHEH Ha OYTUIIOBBIN H T.JI.;

MPUMEHEHHUE MPOTPECCUBHON TEXHOJIOTMH MPOU3BOJCTBA (3aMKHYTBHIM ITHKII,
aBTOMaTH3aIlis, KOMIUICKCHAs MEXaHW3allks, JUCTAHIIMOHHOE YIIpaBIICHUE,
HENIPEPHIBHOCTh ~ TPOIIECCOB  IMPOM3BOJCTBA, ABTOMATHYECKHA  KOHTPOJb
MPOIIECCOB M OIEpaIMii), HCKIIOYAIONMe KOHTAKT YeJIOBEKa C BPEAHBIMHU
BeliecTBaMK. Hampumep, COBpEeMEHHBIE TEXHOJIOTHMYECKHUE TMPOIECCHl B

XUMHUYECKON, HePTeXUMUIECKOW, He(PTIHON, Ta30BOH © JAp. OTPacisx
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IPOMBIIUICHHOCTH, KAaK MPaBHWJIO, MOJHOCTBIO aBTOMATU3UPOBAHbBI, YIPABICHUE
TEXHOJIOTUYECKUMH TIPOLECCAMM  OCYILECTBISETCS JUCTAaHLIMOHHO W3 OIepa-
TOPHBIX, PACIIOJIOKEHHBIX HAa PACCTOSIHUMA OT TEXHOJOTHYECKOTO 00OpYIOBaHUS,
YTO 3AIIMINACT YEJIOBEKA OT BO3JICHCTBHS BPEIHBIX BEIIECCTB;

* BBIOOP COOTBETCTBYIOIIETO MPOU3BOJCTBEHHOIO OOOPYJOBaHUS M KOM-
MYHHKAIMI, HE TOMYCKAIOIIUX BBIJCICHUS BPEIHBIX BEUIECTB B BO3yX paboueit
30HBI B KOJMYECTBAX, MPEBBILIAMNX MPEAEIbHO JOIYCTUMBbIE KOHLEHTPALUU
P HOPMaJIbHOM BEACHUU TEXHOJIOTUYECKOTO MTPOIIECCa;

* OYUCTKY TEXHOJIOTMYECKUX BHIOPOCOB C IIEJIBIO YIIABIMBAHUS, PEKyTIEpalUU U
HEWTpaJIU3alli BPEIHBIX BEHIECTB, COACPXKAIIMXCA B OTXOMAIIMX Tasax,
IIPOMBIBOYHBIX M CTOYHBIX BOJAX;

* HaTM4Ke pabodeil u aBapuitHOM BEHTUJISILIMU, CPEACTB JIeTa3aliu, aKTUBHBIX
Y TIACCUBHBIX CPEICTB B3PhIBO3AILNTHI U B3PHIBOIOIABICHUS;

* PALIMOHAJIbHYIO TJIAHUPOBKY IMPOMBIIUICHHBIX IIOIIAI0K U 3/IaHUN;

* KOHTPOJIb 32 COJIEP’KaHUEM BPEIIHBIX BEIIECTB B BO3/lyXe padoueli 30Hb1. [Ipu
BO3MOKHOM TIOCTYIUIEHUHM B BO3JyX pabouedl 30HbI BpPEAHBIX BEIIECTB C
OCTpPOHANPaBJICHHBIM MEXaHU3MOM JEHCTBHUS JIOJDKEH ObITh obOecredyeH
HEIPEPBIBHBIN KOHTPOJIb ¢ curHanu3anueit o npesbiennn [1/IK. [TepunoguunocTts
KOHTpOJIS 17151 BemiecTB 1 kiacca — He pexe 1 pa3za B 10 gueld, 2 kinacca — He
pexe 1 pasza B mec4il, 3 u 4 KaccoB — He pexke | pasza B KBapTa,

* BKIIFOYEHUE TOKCHKOJIOTUYECKUX XapaKTEPUCTUK BPEIHBIX BEIIECTB B
TEXHOJIOTUYECKUE PETIIAMEHTBI, CTAHJIAPTHI HA CHIPHE, MPOAYKTHI U MATEPUAIIBI;

* IPUMEHEHUE  CPEACTB  WHAMBUIAYAIIBHOW  3amuThl. [ 3amuThl
paboTalmux OT JEHCTBHUS BPEIHBIX BEHIECTB (OCOOEHHO MNpPH MNPOBEIACHUU
IUTAHOBBIX PEMOHTHBIX PabOT M B aBapUITHBIX CUTYallUsiX) OCHOBHOE 3HAYECHHE
UMEIOT CpEJCTBA WMHIWBUIYAIbHON 3alllUThl OPraHOB JAbIXaHUS — QUIBTPY-
IOUIMEe W M30JHUPYIOIIME TMPOTUBOTa3bl, CIELOJEKIa, chell OOyBb, 3allUTHBIC
NEpYaATKU U CIIEIUATIbHBIE 1EPMATOJIOTHYECKHE CPEICTBA — IMACTHI U Ma3H;

* CIIELIMAJIBHYIO TOJATOTOBKY M HMHCTPYKTaX II€PCOHANA, B TOM YHUCIE IO

OKa3aHUI0 HEOTJIOXKHOW  J0BpaueOHOW TOMOIIM  TOCTPaJaBIIUM  TPHU
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OTpaBJICHUU;

* IPOBEJICHUE TPEIBAPUTEIBHBIX (MPO(ECCHOHANBHBI O0TOOp) U TepH-
OJIMYECKUX MEIUIIMHCKUX OCMOTPOB JIMI], MUMEIOUIMX KOHTAKT C BPEIHBIMU
BemecTBamu. Llenb mpeaBapuTeabHOro 0CMOTpa — HE JAOMYCTUTH K paboTe JIHil
C TakUMH 3a00JI€BAHUSIMHU, KOTOPHIE MOTYT OOOCTPUTHCS MPHU MOCTYIUICHUH B
OpraHu3M JlaXke HEOOJBIIMX KOJMYECTB TOKCHMYHBIX BEILECTB, a TaKXKe TeX,
KOTOpbIE MOTYT CHOCOOCTBOBaTh Oosiee OBICTPOMY pPAa3BUTHUIO OTpPaBICHHUS
(Hanmpumep, 3a00JIeBaHUsI KPOBH MpU padboTe ¢ OeH30J10M, 3a00IeBaHUsT HEPBHOM
CHUCTEeMBl TIpu paboTe ¢ Mapraniiem u T.1.). Ilocie moctymnenus Ha paboTy,
CBSI3aHHYIO C BO3MOKHOCTBIO OTpPaBJICHHUH, padOTaolIve MNEPUOJAUYECKH, Kak
NpaBUiIO, OJMH pa3 B roJl, MPOXOAAT AMCIAHCEPU3ALMIO C IIEJbI0 BBISBICHUS
HanOoJiee paHHUX MPU3HAKOB MHTOKCHUKAIMM M CBOEBPEMEHHOTO MPEKpaIICHHUs

pa6OTI>I C BPpCIHBIMH BCIIICCTBAMU,

* pa3paboOTKy MEIUIMHCKUX TPOTHUBOMOKA3aHHUM ISl pa0OThI ¢ KOHKPETHBIMU
BpeIHbIMU BemiectBaMu. Ha psa nmpousBOACTB, TI/l€ BpEIHbIE BEIIECTBA
JEUCTBYIOT Ha crieruduueckiue GyHKLIUU OpraHu3Ma, He JIOMYCKAatOTCs KEHIIUHBI
Y TIOJIPOCTKHU, HapuMep, aJKWIMPOBaHUE OEH30J1a MPONMIEHOM (OEH301 BIHSIET

Ha PEMPOAYKTUBHYIO (DYHKIIHIO).

HNPUBOPBI U METO/IbI KOHTPOJIA COAEP KAHUSA BPEJHBIX
BEIIECTB B BO3/1YXE PABOYEN 30HBI

MeTopI KOHTPOJIST COJIEpKAaHUST BPEIHBIX BEIIECTB B BO3MyXe paboueii 30HBI
MONPA3CIAIOTCI  HA  Henpepviéhvle  (asmomamuvecKue),  IKCHPeccHvle
(MeHOo8eHHble) U 1abopamopHble.

JIJis TIOCTOSTHHOTO KOHTPOJISI COCTOSTHHSI BO3AYIIHOM Cpeibl HauOoJibIee
NPUMEHEHUE HAILIN asmomamuyeckue npubopvl — Ta30CUTHAIM3ATOPHI, Ha-
CTpOCHHBIC Ha OMPEIECICHHBI YPOBEHb 3ara30BaHHOCTH. B cilydae MpeBbIIICHUs
3TOTO YPOBHS MPUOOPHI Yepe3 CHUCTEMy aBTOMATHKH TIOJAIOT 3BYKOBOH U

CBETOBOM CUTHAJI TPEBOTY HA ITYJIbT YIPABJICHMUS.
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OKrcnpecchvie Memoobl U3MEPEHUsl BBINIOJMHSIOTCS C TMOMOINBIO Ta30aHa-
JIU3aTOPOB PA3IUYHOIO TUMA (ONTUYECKUX, ANEKTPUUECKUX, TEPMOXUMUUECKUX U
T.1.). Harpumep, razoanamuzarop AHKAT, uzmepsitommuii OKCHabl a30Ta, OKCHJIbI
Cepbl, CEPOBOOPO/I, OKCHUJI YIJIepoJa Wik UHIUKaTopHbie TpyOku TU. B ocHoBe
JNEUCTBUSL MHIUKATOPHBIX TPYOOK JICKHUT KOJOPUMETPUUECKHIA METO aHaJIM3a.
[Ipn mpokauyvBaHWM 3arpsA3HEHHOIO BO3/yXa IMPOMCXOAWT HU3MEHEHUE OKPACKU
WHAWNKATOPHOTO TOPOINKA, KOTOPHIM 3allOJIHEHBI TPYOKH. JlJIMHA OKpaIeHHOTO
CJI0A TPOIMOPLMOHAIbHA KOHIEHTPALMU HCCIEAYEMOIO BEHIECTBA, U3MEPSIEMOI
IO IIIKaje B MI/JI.

Kpome poccuiickux mprOOpOB CYHIECTBYET OOJBIIOE KOJMYECTBO Ta30-
aHAJIM3aTOPOB HM3BECTHBIX 3apyOekHbIX (upMm, Takux Kak «Auergeselshafty
koHrepaa MSA (CIIA), «Drager» (®PT), «Treleborg» (IlIBenust) u ap., Ko-
TOpBIE COCTABIIAIOT CEPHE3HYI0 KOHKYPEHIINIO OTE€UECTBEHHBIM IIPUOOpaM.

JlabopaTopHbie METO/IbI UCCIIEIOBAHUI (poTtomeTrpuyeckue,
xpoMmaTopUueCcKue, CIEKTPOCKOMUUECKUE U JIP.) OTIIMYAIOTCS BHICOKON TOYHO-
CTBIO, HO TPEOYIOT CIEIMaIbHOTO 000PYIOBaHUS U PEAKTHUBOB JIJIs1 0TOOpa mpod
Y HE BCEr1a JOCTaTOYHO OIEPaTUBHBI.

OrnpeneneHue CoOJEpKaHUSI BPEIHBIX BELIECTB OCYLIECTBIISIETCSI B COOT-
BercTBUU C [Ipunoxkennem 9 «Meroanka KOHTPOJIS 32 COJIEPHKAHUEM BPEIHBIX
BELIECTB B BO3Ayxe pabouedt 30Hb» P 2.2.755-99 wu paznuusnbiMu (115

pa3IMYHBIX BellecTB) MeTonnueckumu ykazanusimu Munznpasa PO.

3anmmTa OT NbLJIN

[IpousBoacTBEHHAs MbUIb SIBISETCS HauOoOJiee PacHpOCTPAHEHHBIM BpPEIHBIM
(akTopoM TMPOU3BOACTBEHHON cpenbl. MHOrOYMCIEHHbIE TEXHOJOTUYECKHUE
IIPOLIECCHl M ONEpAllMM B IPOMBILUIEHHOCTH, Ha TPAaHCIOPTE, B CEJIbCKOM
XO3SICTBE COMPOBOXKIAIOTCS 00pPa30BAHMEM U BBIIEJICHUEM IbUTH, BO3ACHCTBHIO

KOTOPOM MOTYT MOJBEPTaThCs O0IbIINE KOHTHHTEHTa PaOOTAIOIIHX.

B ropHOpyZHOW TPOMBINUICHHOCTH 3HAUYUTENBHOE KOJHWYECTBO MBUIA

BO3HUKAET BO BpeMsi OypeHHUs U MpHU B3PBIBHBIX padoTax, B YrOJbHOU — MpH

66



pabore KOMOaliHOB U OPOJAONOTPY30YHBIX MAIIMH, IPU COPTUPOBKE YIJISl U T.J.
Bcsit mpoOMBIIIIIEHHOCTh  CTPOUTENBHBIX MATEpPUAJIOB CBS3aHA C MpOIlECCaMu
NIpoOJieHus, MOMOJIa, CMEIICHUS M TPAHCIOPTUPOBKHU MBUIEBUIHOTO CHIPbS U
mpoAykTa (IEMEHT, KHpOW4Y, mamMoT # Ap.). B HedtaHoii u ra3oBoit
IPOMBIIIJIEHHOCTH TMbUIb OOpa3yercs Npu OypeHHHM CKBAXKWH, IPOBEICHUU
AJIEKTPOCBAPOYHBIX PA0OT, MIPU HEMOJIIHOM CTOpaHUM TOIUIMBA. B XuMuueckoin u
HE(PTEXUMUIECKON TPOMBINIJICHHOCTH MHOTHE TPOU3BOJICTBA  (HAIPUMED,

KaTaJII/IBaTOPHOG) TAK¥KC CBA3aHBI C HBIH606p8,3OBaHI/I€M.

B cenbckoM x03s1iiCTBE MbLIb 00pa3yeTcs MPH PHIXJIEHUU U YI0OPEHUH MOYBHI,
MCIOJIb30BaHUM  MOPOIIKOOOPA3HbIX TMECTULMIOB, OYUCTKE 3€pHA M CEMSH,

XJIOIIKA, JIbHA U 1.

[Ibue BBIBOAUT W3 CTPOsI OOOpPYIOBaHHE, CHWXKAET KAauyeCTBO MPOIYKIHH,
YMEHBIIAET OCBEIIEHHOCTh IPOU3BOACTBEHHBIX IOMEIICHUNA, MOXET OBITh
OPUYMHOM MNPOPECCHOHANBHBIX 3a00J€BaHUN OpPraHOB JbIXaHUS, MOPAKEHUS

IJ1a3 U KOKH, OCTPBIX U XPOHUYECKUX OTPABJIECHUI padOTaOIIUX.

HekoTopsie BUABI MPOU3BOJCTBEHHON MBUTM CHOCOOHBI K CAMOBO3TOPAHUIO U
JaKe B3PbIBY, UYTO TO3BOJISIET OTHOCHUTH Nbllb He MOAbKO K 6PDEOHbIM, HO U

ONnAacCHbIM I’lpOlL?GO()CI’)’lG@HHbZM q[)(lKl’l’lOpaJl/l.

[ToaroMy GoprOa C TBUIBIO SBISETCS BaKHON TMTHMEHHYCCKOM M COIMAJILHO-

DKOHOMHUYECKOM 3a1aueii.

MHNOHATUE U KIACCUDPUKANUA TBIJIN

Ilpou3eo0cmeennoil nvl1bl0 HA3BIBAIOT B3BEIICHHBIE B BO3yXE, MEIJICHHO
OCEJIaloIlNe TBEP/bIE YACTUIIBI pa3MEpPaMH OT HECKOJIbKMX JIECATKOB JI0 J0JIEH
MKM. [TbUTh MipeacTaBisieT cobok a’po30Jb, T.€. AUCIIEPCHYIO CUCTEMY, B KOTOPOM
JCTIEPCHOM (pa30oii SBISIFOTCS TBEPJIbIE YACTHUIIBI, a JUCIIEPCHOHHON Cpemol —
BO3JIYX.

ITbine — >T10 U3MYECKOE COCTOSIHME TBEpOro BemiecTBa. Crnenuduaeckoit
OCOOCHHOCTHIO TIBIICBUIHOTO COCTOSHUS SIBIISIETCSI Pa3IpOOJICHHOCTh BEIIECTBA
Ha MeJbYaiIlie YacTULIbI U, CIIEA0BATENIbHO, YPE3BbIYAHO OOJIbIIIas MOBEPXHOCTh
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TBEPJIBIX YACTHII, B CBSI3U C YEM CBOMCTBA MBLUIM MPUOOPETAIOT CAMOCTOSITEILHOE
3HAYCHUE.

Msmenbuenne | cM® TBepmoro Tena 10 dacTHil pasmepom 0,1 MKM yBemn-
YMBAIOT €ro OBIIYIO IOBEPXHOCTH ¢ 6 cM? 10 600000 cM’, T.e. B 100 ThICsY pas.

Ilo npoucxoscoenuio UL Pa3AeIsAiOT Ha OPraHUYECKYI0, HEOPIraHUYECKYIO U
CMElIaHHY10. Op2aHuuecKkas nolib MOXET ObITh €CTECTBEHHOM, )KUBOTHOTO WM
PACTUTEIILHOTO TMPOUCXOXKICHUS (IpeBeCHas, XJIONMKOBas, JbHSIHAs, KOCTSHAs,
HIepCTsHasl W Jp.) M HUCKYCCTBEHHOM — TMbUIb IJIACTMACC, PE3UHBI, CMOI,
Kpacutesiel U Ipyrux CUHTETHYeCcKuX BenlecTB. Heopeanuueckasn nvlib MOXET
ObITh MHHEpaNIbHOM (KBaplieBasi, CWJIMKaTHas, acOecToBas, IIEMEHTHas,
HaxnayHas, ¢apdopoBas U Jp.) U METALUIMYECKOW (LIMHKOBas, >KeJe3Has,
MeJHas, CBHWHIIOBAas, MaprasieBas). B yCIOBUSX MpOW3BOACTBA OCOOEHHO
pacmpocTpaHeHa MbLJIb CMEHMIAHHOTO COCTaBa, COCTOSIIAs W3 MUHEPAIbHBIX U
METAUIMYECKUX 4YacThll (HampuMmep, CMeCh IIbUIM JKele3a UM KPEeMHHUS),
opraHuveckas 1 HeopraHudeckas (HalpuMep, IbUTb 3J1aKOB U TTOYBBI).

B 3aBucumMoctu om cnocoba obpazosanusa pazivyvarOT a’pO30JU JIE3UH-
TErpal M a’po30Ju KOHJIEHCAlUU. AIpo3onu Oezunmezpauuu 00Opa3yrOTCs
IPU MEXaHUYECKOM M3MENIbYEHUH, IPOOJICHUHU U pa3pyIlIEHUU TBEPABIX BEIIECTB
(6ypenue, npobieHue, pa3Mos U Jp.), TP MEXaHUYECKOH 00padOTKe W3JIeIuit
(umudoBKa, MOJMPOBKA U JIP.).

A3po3oau KoHdencauuu 00pa3yroTCs MPU TEPMUISCKUX MTPOIECCaX BO3TOHKH
TBEPBIX BEMIECTB (TUTABJICHHUE, DJIEKTPOCBAPKA U JIP.) BCICACTBUC OXJIAXKICHHUS
U KOHACHCAIIMM TapOB METAUIOB M HEMETA/UIOB. THIWYHBIM MPUMEPOM
oOpa3zoBaHMs adPO30J1sl KOHACHCAIIMH U3 TICPEHACHIIICHHBIX TTApPOB SBISETCS TaK
HAa3bIBAEMbIM CBAapOYHBIA a3p030Jib. Meraul, BXOIAIIMNA B COCTaB CTEPKHSA
CBapOYHOTO JJIEKTPOJIa, a TAKKEe KOMIOHEHTHI OOMa3Ku d3JeKTpoja M ¢uiroca B
3HAYUTETHFHOW Mepe UCTIAPSIOTCS TIPU TEMIIEpaType dICKTPUIECKON TyTH, a MOoMaB
B 00JIce XOJIOIHYIO 30HY, KOHJICHCHPYIOTCS B BHJIC MEIbYANIIINX YACTHI] OKHCIIOB

JKeJe3a v IPYrux 3JIEMEHTOB.
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Hepenko BcTpewaroTcs al’po3oii, aucrnepcHas (a3a KOTOPBIX COACPHKUT
YJaCTHUIIBI, OOpa3yrommecss Kak TMpH W3MENbYCHHH, TaK M KOHICHCAIIMH TapOB
(1 oBaTIbHO-TIOJIMPOBAIBHBIE, 3aTOYHBIC PAOOTHI U JIp.).

B 3aBucumoctu OT pasmepa yactull (AUCHEPCHOCTH) PA3IUYAIOT BUIUMYIO
meUTh pazMepoM Oomee 10 MM (OBICTPO BBIMAMAMONIYI0O W3 BO3AyXa) MU-
KPOCKOIMHUYECKY0 — pazmepoM oT 0,25 1o 10 MkM (MeIJIEHHO BBITIAAONIYIO U3
BO3/yXa), YJIbTPAMHUKpPOCKONHYECKyl0 — MeHee 0,25 MKM (IJIMTENbHO BU-
TAIONIyI0 B BO3JyXE IO 3aKOHAM OpPOYHOBCKOTO JBMKeHHUs). [Ipom3BojacTBeHHas
TbLIb, KaK MIPaBUIIO, HOJAUOUCHEPCHA, T.€. B BO3AYXE BCTPEUAIOTCS OJJHOBPEMEHHO
MBUIEBbIE YACTUIBI PA3JIMYHBIX pa3MepoB. B r000oM o0paslie ObLIM OOBIYHO
YHUCIIO MEJIKUX YaCTHUIl OOJIbIIIE, YeM KpYIHbIX. B GonpmmHcTBE citydaeB 1o 60...
80% wacTui b UMEIOT auaMeTp a0 2 MkM, 10... 20% — ot 2 10 5 MKM U 10
10% — cBpime 10 Mxm. OgHAKO OOIIMK BEC IMBUIEBBIX YAaCTHI[ OT 2MKM BeChbMa

HE3HAYUTEJICH U OOBIYHO HE IIPCBLIIACT 1...3% Beca Bcero 06pasua IIBIJIN.

T'MIT'MEHUYECKOE 3HAUYEHUE OUBUKO-XUMHNUYECKHUX
CBONCTB IbLJIU

[Tbu1h XapakTepu3yeTcsi COBOKYITHOCTHIO CBOMCTB, OMPEACIISIONINX MTOBECHUE
€€ B BO31yXe, MPEBpaIleHUE U JIEUCTBHE HAa OpraHu3M desoBeka. M3 pa3nnyHbix
CBOWCTB TMbUIM HAWOOJBIIEE 3HAYEHHWE MMEIOT XUMHUYECKHUH  COCTaB,
pacTBOPUMOCTb,  JAMCHEPCHOCTh,  B3PBIBOONACHOCTh,  (opmMa  yactwuil,
AIIEKTPO3aPSHKEHHOCTb, aJICOPOIIMOHHBIE CBOMCTRBA.

XuMHYeCKHIl coCTaB NbLIM. B 3aBUCHMOCTH OT cOCTaBa MbLIb MOXKET
OKa3blBaTh Ha oOpraHu3M (GUOPOreHHOE, pa3apaxkaroiiee, TOKCUYECKOE,
AJUIEPrUYECKOE JICHCTBHE.

[Ip171b HEKOTOPBIX BEIIECTB M MaTEepHaIoB (CTEKJIOBOJIOKHA, CIIOABI U JIP.)
OKa3bIBAET paz/ipaxaroliee AeCTBHE Ha BEPXHHUE JbIXaTEIbHbIC MYTH, CIU3UCTYIO
000JIOUKY TJ1a3, KOXKH.

[TbuM TOKCUYHBIX BEIECTB (CBUHIIA, XpoMa, OepHUTUs U Jp.), TMomnajgas yepes
JIETKUE B OPraHM3M 4YEJIOBEKAa, OKA3bIBAIOT XAPAKTEPHOE MJIi HUX TOKCUYECKOE

,Z[CﬁCTBI’IC B 3aBUCUMOCTH OT UX (I)I/IBI/IKO-XI/IMI/I‘{€CKI/IX 1 XMMHUYECKHX CBOMCTB.
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QDuobpozennvim HA3BIBACTCA TAKOE NIEUCTBHUE IbUIA, TPU KOTOPOM B JIETKHX
IIPOUCXOUT pa3pacTaHUE COCIMHUTEIBHOW TKaHW, HApyLIAKOLIEEe HOPMAIBHOE
CTpoeHHe U (PYHKIIMU OpraHa.

OueHp BBICOKOM (PHOPOTEHHOM aKTUBHOCTBIO O0JaaeT TUOKCUI KPEMHUS WIIH
kpeMHe3eM. «Kak  yrmepox  cocTaBisieT  TJIABHYHO M YPE3BBIYAMHO
CYILIECTBEHHYI0 YaCTh JWBOTHBIX M PACTUTEIBHBIX BEIIECTB, TaK KpPEMHHIA
COCTaBJIIET CYIIECTBEHHYIO YacThb 3€MHBIX, B OCOOCHHOCTH TOpPHBIX 0Opa-
soBanmit» (.M. MenneneeB). Ilocne kucinopoga KpeMHMM siBIsieTCs Haubosee
pacnpoCTpaHEHHbIM 3JeMeHTOM Ha 3emiie. OH cocraBuser 27,6% wmacchl
36MHOM KOpBI, KOTOpas B 3HAYMTENBHOW CTENEHU IOCTPOCHA W3 Pa3IMYHBIX
€ro COeMHEHUM, TJIABHBIM 00pa30M KpeMHe3eMa U CHIIMKATOB (COJIe KpeMHEBOM
KHCIIOTBI).

PacTBOpUMOCTB NbLIM, 3aBUCSAILIASA OT €€ XUMUYECKOI0 COCTaBa, MOXKET UMETh
KaK IOJIOKUTEIILHOE, TaK M OTPULATEIIbHOE TUTMEHNYECKOE 3HaueHue. Eciau nbuib
HE TOKCHYHA, KaK, HaIlpUMEp, caxapHasi, TO XOpOIIasi pACTBOPUMOCTb TaKOM IbUIN
— OnaromnpusTHLIN (aKTOp, KOTOPBINA CIIOCOOCTBYET OBICTPOMY YIAJICHUIO €€ U3
Jerkux. B ciaydae TOKCMYHOM MbUM (HUKENs, OepUUINs) XOpolias paCTBOPUMOCTb
CKa3bIBAaCTCsl OTPUILATEIBHO, TaK KAK B OTOM CJIy4a€ TOKCHYHBIE BEILECTBA
TMIOTIA/IAt0T B KPOBB U TIPUBOJIAT K OBICTPOMY Pa3BUTHIO SIBJICHUI OTPaBJICHUSI.

HepactBoprmasi, B 4aCTHOCTH, BOJIOKHUCTAsl MbUIb HAIOITO 3aJEPKUBACTCA
CIIM3UCTOM  OOOJIOUKON JbIXAaTeNbHBIX IyTeH, HEPEIKO TPUBOMAS K TMAaTO-
JIOTUYECKOMY COCTOSHUIO.

JlucniepcHOCTh MNBLIM. /[MCHEPCHOCTH  MPOU3BOJICTBEHHOW IIBUIM  MMEET
00JIBIII0E THTUEHUYECKOE 3HAYCHUE, TaK KaK OT pa3Mepa MbIICBBIX YACTUI] 3aBUCUT
JUTUTETHHOCTh MPeObIBAHUS TIHUIM B BO3IYXE M XapakTep BO3IACHCTBUS HA OpraHbl
IbIXaHud. B nerkue npu OpIXaHuy NPOHUKAET MbUIb pazMepom oT 0,2 1o 5 MKM.
Bonee kpynHblE TNHUTMHKU 3aJIEPXKUBAIOTCS CIU3UCTOM OOOJIOYKOM BEPXHHUX
JbIXaTENbHBIX IMyTeH, a Ooyiee MeNKhe — BbIIbIXatoTcs. [{ucrnepcHOCTh yacTuil
MMEET 3HAUEHUE HE TOJBKO JUIS AJIMMUHAIMU MBUM U3 JeTKUX. OT BETWYHHBI

qacTul, 3aBUCHT CTCIICHDb (1)I/I6pOFeHHOFO I[GﬁCTBHH e, C  MOBBINICHHEM
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JMCTIEPCHOCTU CTENEeHb OMOJIOTUYECKOM arpecCMBHOCTH MMbUTM YBEIMYUBACTCS 10
OTIPENIEICHHOTO TIpefieNia, a 3aTeM yMeHblnaercs. Hawmbombimelr (ubporeHHOM
AKTUBHOCTBIO 00JIQ/Ial0T a’3pO30JIM JIC3UHTErpallii C Pa3MepoM NbUIMHOK OT 1... 2
710 5 MKM U a3p030J11 KOoHJIeHcalnu ¢ yactuiiamu Menee 0,3... 0,4 Mkwm.

YMmenbliieHHe (QUOPOTEHHOCTH a’pO30JIsi KOHICHCAIIMM JTMOKCHUIA KPEMHUS C
pazmepom yactull 0,05 MKM U MeHee OOBSCHIETCS TEM, YTO CKOPOCTh BBIBEICHUS
€ro U3 JIETKUX OMePeKaeT TEMITbl MPOSIBICHUS TOKCUYHOCTH.

B3pbIBoOnacHOCTH SBISIETCS BKHBIM CBOMCTBOM HEKOTOPBIX MbUIei. [IbuieBbIe
YaCTUIlbl, COPOUPYs KUCIIOPOJ BO3/TyXa, CTAHOBSITCS JIETKO BOCIUIAMEHSIOIIUMUCS
MpU HAJTUYUMA HCTOYHUKOB 3aKUraHusi. VI3BECTHBI B3pPBIBbI KAMEHHOYTOJHLHOM,
caxapHoil, MyyHOM TbUIM. CIIOCOOHOCTBIO B3PHIBATHCS M BOCILIAMEHATHCS TMPHU
HAJIMYUU MCTOYHMKA 3aKWTaHMUS OOJaJaloT TakKe KpaxMaylbHas, CaKkeBas,
ATFOMUHUEBAs], TUHKOBAS. K HEKOTOPBIE APYTUE BUJIbI MBUICH.

JIJis pa3U4HBIX NbUIEH B3phIBOOMACHASI KOHIIEHTPALIMS BEILIECTBA HEOIMHAKOBA.
JI1 b KpaxXMaJIbHOM, AJIFOMAHHAEBOM U CEPHOM MUHUMAJIBHOM B3PBIBOOITACHOU
KOHIIGHTpALHeH SBIsteTcs 7r/M° Bosayxa, st caxapHoii— 10,3 r/n’.

Kpome TOro 3HauuTeNbHbIE KOHIIEHTPAlMM TBUIM B BO3IyXE CHIDKAIOT
BUJIMMOCTD BCJIEJICTBUE TOTJIOIIEHUSI CBETOBOTO MOTOKA IJIOTHBIMU YaCTHUIIAMH U
paccesiHHsI CBETA..

dopMa NBUTMHOK BIUSET Ha YCTOMUMBOCTH a3pO30Jisi B BO3YXE U MOBEJACHHUE B
opranuzme/dopMa TMBUIEBBIX YaCTUI, OOPA3YIOIIMXCS B TMPOU3BOICTBEHHBIX
YCIIOBHSIX, MOXKET OBITh Ppa3IU4HON: CPEpUUSCKOM, IUIOCKOW, BOJIOKHHUCTOM,

OCKOJIbYaTOM, UTOJIbYATOU U JP.

[Tpu oOpazoBaHuM a’p0o30el KOHJACHCAITUH TTBUTUHKN OOJIBIIIEH YacThi0O UMEIOT
OKpyriyto (opMy, a B cocTaBe a’po30iied JE3UHTErpalii — HENpPaBUIbHYIO
MHOTOYTOJIbHYIO, TJIOCKYI0 ¢opmy. Yactunpl chepuueckoit (opmbl ObicTpee
BBINAJAIOT U3 BO3[yXa, HO W JEr4e MPOHUKAIOT B JIETOYHYIO TKaHb. lIbLieBble
YacTUIIbl CIIOJIbI, MMEIOIINE IUIACTHHYAaTyi0 (OpMy, M MbUIb CTEKJIOBOJIOKHA,
MMEIOIIasi UrojibuaTyo (popMy, MOTYT JUIMTENHHO BUTATh B BO3MAYyXE, NaXKE €CIU

pa3mep ux paBeH S0 Mkm u 6osee. HureBuaHbIe yacTUIhl acOecTa, XJI0MKa, IMEHbKU
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U Ap. OPAKTHUYCCKHU HE OCCAAIOT M3 BO3AyXd, AAXKC C€CIM JJIMHA HMX IIPCBBIIIACT
COTHU M TBICAYMN MHUKPOH. [IpimmHKH CTCKJIOBOJIOKHA, acOecra u APYTHUX, UMCIOIINX
OCTpPBIC Kpasd, Mmomnazaasd Ha CIU3UCTBIC 000J10YKH1 BCPXHHUX ObIXATCIIbHBIX HYTeﬁ,

IJ1a3 U KOXKY, MOT'YT OKa3bIBaTh TPABMUPYIOLIEE U pa3Ipakarollee ACHCTBHE.

JIEKTPO3apPSKEHHOCTh NBIIEBBIX YaCTHUL] BIMSAET HA YCTOMUMBOCTD a3p0O30Jsl U
ero OHOJIOTMYECKYI0 aKTUBHOCTh. B MoOMeHT oOpa3oBanusi mbum (OypeHue,
JpoOJIeHHe, M3MENTbYCHUE TBEPABIX BEIICCTB) OONBIIMHCTBO dacTull (85-95%)
OpuoOpeTaeT 3JEKTPUYECKUN 3aps] OOOMX 3HAKOB — IIOJIOKUTEIbHBIA U
OTpHLIATENIbHBIA. YacThb MBUTH 3apsKaeTcs 3a CUET aJCcOpOLMYA NOHOB U3 BO3/1yXa, a
TaKXKe B PE3yJbTaTe TPEHUS YACTUI] B MBUIEBOM IIOTOKE. BelmunHa HaBeAECHHBIX
3apsiI0B pa3IMyHA U 3aBUCHUT OT pa3MEpOB, YCIOBUN 00pa30BaHUsI U MACChl YAaCTHUL.
VYcTaHOBIIEHO, 4YTO KpyIHbIE NBUIMHKH HecyT Oonbimi 3apsin. Hamauwne
Pa3HOMMEHHO 3apsDKEHHBIX YaCTHILL MBUIA PUBOAUT K YKPYITHEHUIO U BBITA/ICHUIO
YacTUI] NMbUTM U3 BO3yXa. Y CTaHOBJIEHO, YTO MBbUIMHKH, HECYILIUE 3JIEKTPUUYECKUI
3apsil, HECKOJBbKO JIOJNbIIE  3aJEpXKHUBAIOTCA B  OpraHusme. Aspo30im

AC3UHTCTpallid UMCHOT 60J'II)IHYIO BCIIMYMHY 3apsad, YEM a3p030J1U KOHACHCAIIUH.

ACOpOIIMOHHBIEC CBOMCTBA MBUTH HAXOSATCS B 3aBUCUMOCTU OT JIUCIIEPCHOCTH U
CYMMapHOM TOBEPXHOCTH. UeM MeHbIe pa3apo0IeHO BEIIECTBO, TeM OOJIBbIIE ero

CyMMapHasi IOBEPXHOCTb U aJICOPOIIMOHHAS AKTUBHOCTb.

[Tbu1H MOXKET OBITH HOCUTENIEM MUKPOOOB, TpUOOB, Kienied. OnucaHbl JTerOYHbIE

(bopmMbI CHOMPCKOIA S3BBI Y paO0YMX, BIBIXAIOIINX ML MIEPCTH.

JJEMCTBUE MBLJIU HA OPTAHU3M YEJIOBEKA

IIpogheccuonanvuvie 3abonesanus NMOJ NEHCTBUEM MBI OTHOCITCA K YHUCITY
HanOoJIee TSKEIBIX M PacHpOCTPAHEHHBIX BO BCEM MHUpPE TNPOHECCHOHATBLHBIX
3a0oneBanuil. OCHOBHBIMU TIBIJICBBIMU TPO(ECCHOHATBHBIMU 3a00JIC€BaHUSIMU
SIBJISTIOTCSL  TTHEBMOKOHHWO3BI, XPOHHUYECKUH OpOHXUT W 3a00JICBAaHUS BEPXHHUX

AbIXAaTCIbHBIX HYTCI\/’I.
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[IpousBoCTBEHHAS MbUIb MOXKET ObITh MPUYMHOW BO3SHHUKHOBEHHS HE TOJBKO
3a00n1e6anuil  ObIXamenbHblX nymeil, HO u 3abonesanuil 21a3 (KOHb-

IOHKmueumal) u Koxcu (wenyuienue, 02pyoieHue, IK3eml, 0epmMamumat).

MEPOITPUATHUA 11O BOPBBE C IIBIVIBIO

boprba ¢ mBUIBIO HA TPOM3BOJACTBE U NPOPHIAKTHKA 3a00JICBaHUH,
Pa3BUBAIOIIMUXCS OT BO3JIEUCTBUSI a’pO30Ji€H, OCYIIECTBIISIETCS KOMILJIEKCOM
CaHUTAPHO-TUTUEHWYECKUX, TEXHOJOTUYECKUX, OPraHU3alMOHHBIX M MEIUKO-
OMOJIOTUYECKUX MEPOIPUSATHH.

I'mruennyeckoe HopMupoBaHue. OCHOBOM IIPOBEICHHS MEPONPUATHHA I10
O0opp0€ ¢ MbUIBIO SBJISETCA TUTMEHUYECKOE HOPMHUPOBAHUE COAEPIKAHUS
a’po3osiell B Bo3ayxe paboueit 30HbI. Tak, Hanmpumep, U1t a3po30J1eil, CiocOOHBIX
BbI3BAaTh BBIPAKCHHBIM MHEBMOKOHHO3, [IJIK He mnpeBsimaer 1...2MF/M3; IS
a’po30Jieil, OKa3bpIBatOIIUX (HUOPOTEHHOE AEWCTBUE CPEIHEN BBIPAXKEHHOCTH, —
4.. 6 Mr/™m°, mIs a’pos3onieil ¢ He3HAYUTeIbHON (HOPOreHHOCThIO — 8... 10
Mr/M°. VPOBEHB JOIMTYCTHMOTO COACPKAHHS MBUTH C BBHIPRKCHHBIM TOKCHIECKAM
NeHCTBHEM JUT GONBIIMHCTBA BEUIECTB 3HAYMTENBHO MeHpme 1 mr/m°. B
Hactosmiee Bpemsi ycraHoBiieHbl [IJIK OGonee wem mns 100 BumoB mbuIH,
OKa3bIBAIOMIMX (PUOPOTEHHOE IEHCTBHE.

Texnonornueckne meponpusituss. B Ooprbe ¢ oOpa3oBanumem u pac-
MIPOCTPAaHEHUEM MbUTH Hanbosee A3(p(HEeKTUBHBI TEXHOJIOrHYecKue Meponpusarus. K
HUM OTHOCSTCS:

* BHEJJPEHUE HENPEPHIBHOM TEXHOJOTMU TPOU3BOJCTBA, MPU KOTOPOM OT-
CYTCTBYIOT py4YHbI€ ONEepaIii;

* aBTOMATH3alMsl M MEXAaHW3alMs [POLECCOB, COIMPOBOXKIAIOIIMUXCA BbI-

JIeJICHUEM TIBLIIN;

* parioHaIM3aIMsl  TEXHOJIOTMUYECKOTO Tpolecca, Oo0padoTKa MBUISIIHX
MaTepuajIoB BO BIAKHOM COCTOSIHUU, HAIIPUMEP, BHEAPEHUE MOKPOTO OYpEeHUS B
TOPHOPYJIHOM M YTOJbHOM MNPOMBIIUIEHHOCTH (OypeHue ¢ MPOMBIBKOM KaHaja

BOJIOM);
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* JMCTAHIIMOHHOC YIIPABJICHUC,

* TEpMETH3AIUA W W3OJSIMS TBUIAIIEro 000pyJoBaHMs, paboTa TaKoTo

000pyI0BaHUS MO/l BAKYYMOM;

. YCTPOWCTBO MECTHBIX BEHTWISLIHOHHBIX OTCOCOB,
BBITSKHOM WJIM IIPUTOYHO-BBITSKHOM BEHTUIALMA. Y TAJICHUE BTN ITPOUCXOIUT
HEMOCPEACTBEHHO OT MecT mblieoOpa3oBanus. [lepen BeiOpocom B aTmMochepy
3alIbUIEHHBIM BO3JyX OYHMINAETCS C IOMOIIBIO MBUICYJIOBUTENIEH Pa3IMYHOU
KOHCTPYKIHU.

Hanpumep, yacteiMu BUs1aMu paboT, MPU KOTOPBIX HAOIIOJAETCS HHTEHCUBHOE
3arpsi3HEHUE BO3/yXa IBbUIBIO, SBJIIIOTCS TPAHCIIOPTUPOBKA, IOIPy3Ka, pasrpyska
Y 3aTapUBAHME CYXUX, NBULALIMX MaTEpPUAIOB. YIy4lICHUE YCIOBUU TPyAd IIPU
ATUX  NpPOLECcCax  JIOCTUraeTcss MEpPeXOJOM  Ha  3aKpbIThIE  CHOCOOBI
TPaHCIOPTUPOBKA M MEXAHU3ALMUIO OTACIBHBIX onepauuii. [ITHeBMoTpancnopr,
T.€. TEpEMEILEHNE MaTepualioB MO TpyOaM C TMOMOIIBI0 CXKATOrO BO3AYXa,
TEPMETUYHOCTh  OOOpYIOBaHUS Ui MOIPY30YHO-PA3rpy30UYHBIX — OMEparLuid,
COBpPEMEHHbIE MAIlIMHHBIE METObl pac(acoBKH M YHAKOBKU T'OTOBOI MPOIYKIUU
— BCE€ 3TO IIUPOKO MPUMEHSETCS BO MHOTHX ITPOU3BOJICTBAX U JAET XOPOILIUN
TUTHCHHYECKUH 2P heKT.

OpranuzanmonHsie MeponpusaTusi. /[ ropHbIXx pabOYMX yCTAHOBJICHBI
COKpAIlIEHHbIN pabouyuil J1eHb, TOMOJHUTENBHBIA OTIYCK, BBIXOJ HA MEHCHUIO 1O
Bo3pacty B 50 ner. Mcnonb3yeTcst 3anmura BpeMEeHeM Tpu paboTe B YCIOBUAX
IIOBBILLICHHON 3allbUICHHOCTH. B COOTBETCTBUM C POCCUNCKUM TPYIOBBIM
3aKOHO/IaTEIbCTBOM Ha pabOThl B MOA3EMHBIX YCJIOBHSX HE JIOMYCKAIOTCS JUIA
Mousioxke 20 Jer, Tak Kak MHEBMOKOHHMO3bI B MOJIOJJOM BO3PAacTe€ Pa3BUBAOTCS
paHbllle W TpoTeKaroT Tspkenee. (OOs3aTENbHBIM — SBISETCA  IPOBEACHUE
NpeBapUTENBHBIX MPH MOCTYIUIEHUH Ha padoTy M MEPUOAMYECKUX MEAULIMHCKIX
ocMOTpoB. IIpoTHBOMOKa3aHUSIMU K TpUEMYy Ha pPadOTy, CBSI3aHHYIO C
BO3JCMCTBUEM TMbBUIM, SBISIIOTCS Bce (OpMBbI TyOepKyse3a, XpPOHHUYECKUE

3a00J1eBaHUS OpPraHoOB JbIXaHWA, CepI[CQHO-COCYI[HCTOI)'I CHUCTCMBI, I'/1a3, KOXKH.
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CpeacrBa WHAMBUAYAJbHOH 3alMTBI — PECHOUPATOPHI, CIEIHAIbHbIC
nuIeMbl U ckadaHIphl ¢ MOJa4Ye B HUX YHCTOTO BO3AyXa MPUMEHSIOTCS B TE€X
ClIy4asiX, KOTJia He y/aeTCs CHU3UTH 3allbUIEHHOCTh BO3/lyXa B paboueil 30HE 110
JOMYCTUMBIX  TIPENEIOB 0onee  pagUKaTbHBIMH  TEXHOJIOTUYECKUMHU
meponpusatusMu. (IlogpobHo cpencTBa HHAMBUAYAIBHOM 3alUTHI OyAyT paccMa-
TpuBaThcsa Mo3aHee.) K WHAMBUIAYaNbHBIM CpPEICTBAM 3allUThl OT MbUIH
OTHOCSATCS TAaKXK€ 3alllUTHBIE OYKH, CIHElUalbHas MNPOTUBOMBLIEBAS OJCKIA,
3alUTHBIE MACTHI U Ma3u.

Mennko-0MoIoTHYeCKHe MEPONPUATHS HAIpaBiCHbl Ha TOBBIINICHUE
COMPOTHUBIISIEMOCTH OpPTaHKU3Ma YEJIOBEKA M YCKOPEHUE BBIBEJICHUS U3 HETO MbLIH.
ConpoTUBISIEMOCTh  PAa3BUTHUIO TBUIEBOIO TMOPAXEHUS IOBBIIACTCS  MPHU
yibTpaduroIeToBOM 00IydeHNH B (OTapUIX, IPUMEHEHUH IIEJIOUHBIX MHTAISIUN

H CIICHUAJIBHOI'O ITMTaHMA.

Hpe)IeJILHO AOIMMYCTHMBIC€ KOHIHCHTPAIIUA aaposo.ﬂeﬁ NPpEeNMYIIECTBCHHO

¢pudporenHoro aeiicreus (u3Bjaeuenue u3 I'H 2.2.5.686-98)

3AIIIUTA BPEMEHEM IIPM BO3JIEMCTBUU ADPO30JIEN
NPEMMYIIECTBEHHO ®UBPOTEHHOI'O JIEMCTBUS (AIID]T)

JIJis OIIEHKHM CTENeHW BO3JIEWCTBUS MBLIM HAa OPTraHbl JbIXaHUS paOOTaOIIUX
PACCUMTBIBAIOT MbLIEGYI) HAZPY3KYy 3a BECh IIEPUOJ PEATBHOTO WA
MIPEANOoIaraéMoro KOHTakTa ¢ MbUIbl0. B cilydae mpeBbIIEHUSI CPEIHECMEHHON
[TJIK ¢hpubporeHHo# NbLIN pacyeT MbUIEBON HATPY3KH SIBISIETCS 00S13aTEIIbHBIM.

IIbineBass narpyska (IIH) nHa opransl npixanusi paboTaromero — 3TO pe-
albHasg WM MPOTHO3HAS BEIMYMHA CYMMAapHOW SKCIIO3ULMOHHOW J103bl MbLIH,
KOTOPYIO pabouunii BABIXAET 3a BECh MepHO ] (aKTUUECKOT0 WM MPEANoIaraeMoro
po¢eCCUOHATBHOTO KOHTAKTA C MBUIBIO.

[TH na opranb! ApIxaHus pab04ero pacCYUTHIBACTCS UCXOIS U3:

* (haKTUYECKUX CpelHEeCMEHHbIX KoHleHTpauuid AIIDJ] B Bo3myxe padoueit

30HBI;
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* 00bEMa JICTOYHOM BCHTUJIAIWMHA, 3aBUCAIICTO OT TSXKECTHU TPpyAd,

* IPOJIOJDKUTEIILHOCTH KOHTaKTa ¢ ThLbio: H = KNTQ,

rac K— Q)aKTHHGCKa}I CPCAHCCMCHHAA KOHOCHTPAOU IIbIJIM B 30HC IbIXAHUA

3.

paborauka, mr/mMm”; N — uncino paboynx CMEH B KaleHAapHOM roay; I —

KoIn4ecTBO JeT KoHTakTa ¢ AIIDI; Q — oO0beM JIeroyHoil BEHTUISALMH 32
3

CMEHY, M.

PexomeHyeTcst UCIONB30BATh CIEAYIONINE YCPEIHEHHBIE BETUMYUHBI 00BEMOB
JIETOYHOM BEHTWIILHH, KOTOPbIE 3aBUCAT OT YPOBHS 3HEprosarpar W,
COOTBETCTBEHHO, OT KaTeropuu pabor cormacuo CanlluH 2.2.4.548-96
«['urnennyeckue TpeOOBaHUS K MHKPOKIMMATY IPOU3BOJICTBEHHBIX IIOME-
LICHUID):

e st paboT kareropuu la—16 o0beM JIErOYHOM BEHTUJISIIUM 332 CMEHY —
4m,

« 151 pabot kateropuu I1a-116 — 7 m°;

« st pabot kateropun 111-10 M,

[Tonmyuennsie 3HaueHus ¢aktuueckod [IH cpaBHHUBAaIOT ¢ BETMYHUHOM
KOHTPOJIbHOM MBUIEBOM HArpy3Kd, 3HAYEHUE KOTOPOM pAacCUUTHIBAIOT B 3a-
BUCHUMOCTH OT (PaKTUUECKOTO WJIM MPEINOJaraeMoro craxa padoThl, IpeesbHO
JOMYCTUMOM KOHILIEHTPALIUY TIBIJIM U KaTeropuu padoT.

Kounrpoabnblii ypoBenb nblieBoii Harpy3ku (KITH) — sto nblneBas Ha-
rpy3ka, copMupoBaBIIasicsl MpU yciIoBUU cobmonenust cpennecmennon [1/1K
IBUIM B TEYEHHUE BCETo Neproia mpodeccuoHaibHoro Kontakra ¢ gakropom: KITH

=IIKccNTQ,

rae [IJIKcc —cpenHecMenHas npeaeiabHO IO0MyCTUMAas KOHIIEHTPALUS MbLUIN
B 30HE JbIXaHUsS pabOTHUKA, MI/M°. 30Ha JbIXaHUS — MIPOCTPAHCTBO PATUYCOM

0,5 M ot nuIa paboTAIOIIETO.

Jlig pacdera JOMYyCTUMOIO CTaxka pabOThl B YCJIOBHUSX 3albUICHHOCTH
HEOOXOJUMO CONOCTaBIeHUE (PAKTUUECKUX M KOHTPOJBHBIX YPOBHEH MbLIEBOM
Harpy3ku. B cinydae mpesbimienuss KITH paccumtsiBaior crax paOoThl, mpu

kotopom I'TH ne Oyner mperbimate KIIH. ITpu stom KIIH pexkomenmyercs
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OTIPENICIIATh 3a CPEIHUI pabouuil CcTax, paBHbINA 25 rogaMm. Torma J0myCTUMBII

crax pabotel B maHHBIX ycnoBusix (T;) ompenmensiercss mo dopmyne: 7; =

KITH,s/(KNQ).

HPUBOPHI U METO/IbI ONPEJAEJEHUSA 3AIIBIJIEHHOCTHA

MerTop! orpeienieHust 3anbUICHHOCTH BO3/IyXa Pa3/IeNsiOT Ha JIBE TPYIIIILL:

*C BBICIICHHEM JUCHEpCHOW ¢a3pl ®W3  a’po30Jii —  BECOBOH
(rpaBUMETpPUYECKHIl),  CUETHBIA  (KOHUMETPUYECKMH),  pagUOU30TOINHBIN,
dboToMeTpUYECKui;

» 0e3 BbIFCICHUST JUCTIEpCHOM a3kl U3 a’spo30yisi — (POTOIIEKTPUUECKUE,
ONTUYECKHUE, AKYCTUUECKUE,DTIEKTPHUUECKHE.

B OCHOBY rurmeHH4ecKoro HOPMHPOBAHUS COJACP)KAHHS MBUIM B BO3AYXE
paboueil 30HBI TOJIOKEH BECOBOM MeToJ. MeToJ OCHOBaH Ha MPOTATUBAHUU
3allbJIEHHOTO BO3/1yXa Yepe3 CIEeUUalbHbI (QUIbTP, 3a1epKUBAIOIINN TbIJIEBbIC
YyacTUlbl. 3Has Maccy uiIbTpa JI0 U 1ocie 0TOopa MpoOkl, a TAKXKE KOIHMYECTBO
OT(GUIFTPOBAHHOTO BO3/yXa, PACCUMTHIBAIOT COJICpP)KaHUE TBUTM B EAMHULIE
o0BemMa Bo3ayxa.

Jlnst oTOopa npoO peKOMEHAYETCS UCIOJIb30BaTh aClMpaTop MOoAeIH 822 uiu
ABTOMATHYECKUM OJHOKAHAIBHBIM mpobooTOopHuk AIIll-6-1. Metonpr u
anmaparypa, UCIOJIb3yeMble JUIsl OMPEETICHUsS KOHIICHTPAIMU TbUIH, JTOJDKHBI
o0ecrieuynBaTh OIpENEIeHNEe BETHMYMHBI KOHIIEHTpaluu T Ha ypoBHe 0,3
ITJIK ¢ oTHOCUTENBbHOW CTaHAAPTHOM MOrPENIHOCTHIO, HE npeBbIimatomen +40%
npu 95% BepositHocTu. Ilpm 3TOM JUisi BCceX BHJIOB NPOOOOTOOPHUKOB
OTHOCHUTEJIbHASI CTaHJApTHAs OIMMOKa ompezaeneHus: mem Ha ypoBHe IIJIK He
JoJKHA TIpeBbIath £25%. Jlng orGopa mpod peKOMEHAYETCsl MCIOJIb30BaTh
¢uasTper AGA-BII-10, 20, AOA-/I1-3.

CyTh c4YeTHOro cmocoda COCTOMT B CIEIYIOIIEM: MPOBOJUTCS OTOOp
OTIpeIeIEHHOTO 00bheMa 3ambIJICHHOTO BO3AyXa, M3 KOTOPOTO YAaCTUYKH IHLIN
OCKIAIOTCS HA  CIEUUAlIbHBIA  MEMOpaHHbI  (QUIBTP  (PEKOMEHIIyeTCs

UCIOJIb30BaTh MeMOpaHHble GuiIbTpel «Muuunop» — @Ppannus). [locne yero
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NPOBOJIUTCS MOJCYET YMCia MBUTMHOK, UccieayeTcs ux (opMa U JAUCTIEPCHOCTh
moJ MHUKpOCKOnoMm. KOHIEHTpalusi MbUIM NpU CYETHOM METOJIE BBhIpaKaeTCs
YHCIIOM IBUIHHOK B | cM® BO3IyXa.

Paguon30oTonHbIlii MeTOJ U3MEPECHHS KOHIIEHTPAllMM TMbUIM OCHOBaH Ha
CBOICTBE PaJMOAKTUBHOTO H3ITy4eHHsS] (OOBIYHO « -M3TYUYEHHS) MOTJIOMIATHCS
yacTuuaMu TbUIH. KOHIEHTpaluio MbUTM ONPENENSIOT MO CTENeHU OClIaliieHus
PaAMOAKTUBHOTO M3ITyYEHHUS MPU MPOXOKICHUM Yepe3 CIOW HAKOIJICHHOW MbUIN
(koHIIEHTpaTOMEp paauon3oTonHbii «[ITpumay moxenu 01 u 03).

MuH31paBOM YTBEPKIACHBl HOpMamueHvle OOKYMEHmbl TIO OIPENEICHUIO
COJICpKaHMSI TIBLITH:

MY Ne 4436-87 «3MepeHre KOHUEHTpaUUid a’po30Jiell MPEenuMyIEeCTBEHHO
(bUOpPOreHHOro JEHCTBUSY;

MY No 4945-88 «MeTtonuueckue ykKa3aHUs [0 OIPEIEICHUI0 BPEIHBIX

BEIIECTB B CBAPOUHOM a3po30Jie (TBepAas Gaza u rasbl)y».

TEMA 2: IIPON3BOACTBEHHAA BEHTUJIALINA

Benruisinueil Ha3bIBACTCS OPraHU30BAHHBIM M PETYIUPYEMBIM BO3AYXO-

0o0OMeH.

Ha3znauenue eenmunayuu — obecrieueHre YUCTOTHl BO3IyXa U 3a/laHHbIX
METEOPOJIOTUYECKUX YCIOBHM B MPOW3BOJICTBEHHBIX MOMEIICHHIX. BeHTHIIATINSA
UCTIOJNIB3YETCs JJIs1 YIAICHUS U3 TIPOU3BOJICTBEHHOTO IMOMEIICHUS 3arPSI3HEHHOTO
WA TIEPErpeToro (OXJIAXKACHHOTO) BO3/yXa W TMOJa4l BMECTO HEro 4uCTOro U
OXJIQXJIGHHOTO (Harperoro) Bo3ayxa. B pesynbrare 3TOro B paboued 30HE

CO3JIAI0TCSI HEOOXOAUMBIE OJIArOTPHUSITHBIEC YCIOBUS BO3LYILIHON CPEIBL.

yCTpOﬁCTBO M OKCIUTyaTalysl BCHTUJIAIUOHHBIX CHUCTEM PCTIIAMCHTHUPYIOTCA

HOPMAaTHBHBIMH JTOKYMCHTAMM:

» CHull 41-01-2003 «OTomuieHne, BEHTHIAUSA 1 KOHIUIIMOHUPOBAHUEY,

*['OCT 12.4.021-75 «CCBT. Cucrembl BeHTWIAIIMOHHBIE. OO1IME Tpe-

OOBaHUS.
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PanronanbHO CHpPOEKTUPOBAHHBIE M IPABUIIBHO JKCIUIyaTHUPyEMbIE BEH-
TUIALIMOHHBIE CUCTEMBI CIOCOOCTBYIOT YIYUIICHHIO CAMOYYBCTBHUS pabOTAIOIINX,

IMOBLIIMCHUIO IIPOU3BOAUTCIIBHOCTH TPYA4.

2.1. KIACCU®PUKALUA BEHTUJISAHLUOHHBIX CUCTEM

Ilo cnocoby nepemewenus 6030yxa B pabOuMX TMOMEIICHHUSX BEHTHIISIHS
NCUTC HA eCMeCmEeHHY) W UCKYCCHGEeHHYl0 WIu MexaHudeckyro. Ilpu
€CTeCTBEHHOI BEHTW/ISINMM [IEPEMENICHUE BO3yXa MPOUCXOAMT MO BIUSHUEM
€CTeCTBEHHBIX (DaKTOpPOB (TEIJIOBOTO Hamopa WM JelcTBusi Berpa). [lpu
UCKYCCTBEHHOM BEHTWIALIMM BO3AYX IIEPEMELIACTCS C IMOMOIIBI0 MEXaHUYECKHUX
YCTPOWCTB (BEHTHJISITOPOB, 1KEKTOPOB U JIP. ).

B 3aBucumocty om HazHmaueHus BEHTWIALMS ObIBaeT mpumounas (Iis
Mo/ayul BO3AYyXa), 6bimsaycHaa (s yAaJeHUus BO31AyXa) WIA HPUMOYHO-
ebimadxycHaa (OJHOBPEMEHHO JUI TOAAYM W YAAJCHUS BO3QyXa) M CUCTEMBI C
PELUPKYJIALIMEN.

Ilpumounaa o00weodMennas BEHTWISIUUS PACOPEACISIET CBEKHUM BO3IYX,
B3ATHIM U3 MECTa BHE 3/IaHMsI 10 BCeMy 00beMy romeleHus. B momemennu mpu
ATOM CO3/1a€TCsl U30BITOYHOE JIABJICHUE, 32 CYET KOTOPOrO 3arps3HEHHBIA BO3IYX
BBITECHSIETCS Yepe3 IBEPU, OKHA, (POHAPU WJIM LU CTPOUTENIBHBIX KOHCTPYKIIUM.
[Tpurounyto cucTteMy MNPUMEHSIOT Ui BEHTWIALMU TOMEIICHUH, B KOTOPHIE
HEeXeJIaTeNbHO MOMNaJaHue 3arpS3HEHHOI0 BO3/yXa M3 COCEHMX MOMEUICHUN WU
XOJIOZAHOTO BO3/yXa U3BHE.

Boimsasicnaa ooujeodbmennana BEATUISALMS yIAIAET 3arpsi3HEHHBIA BO3IYX U3
Bcero oObema mnomenleHus. [Ipy 3ToM B MOMEIIEHUM CO3[JaeTCs MOHMKEHHOE
JIaBJIEHUE, W YHCTBHIA BO3MYX JUIS 3aMEIEHHsS yJAIEHHOTO IO/ICACHIBAETCS] W3BHE
yepe3 JBEpH, OKHA, I CTPOUTENIbHBIX KOHCTPYKIMH. BBITSDKHYIO cucTeMy
1eJIECO00PA3HO MPUMEHATh B TOM CIIy4yae, KOTAa 3arpsi3HEHHbIN BO3yX JTAHHOTO
MOMEIICHNS HE JIOJDKCH TOMNaaaTh B COCEIHHUE, HAMpPUMEp, BO BPEIHBIX IeXax,

XUMHYECKUX U OMOJIOTHYECKUX JIAO0OPATOPUSIX.
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Ilpumouno-evimsaicnan ooue0OMennaa BEHTUIALNS UMEET JIBE€ OTIEIIbHbIC
CUCTEMBI: 4Yepe3 OJIHy TMOJAeTCd YHUCTBIA BO3AYyX, 4epe3 HpYryl yAajsercs
3arpsA3HEHHBIN.

[IpUTOYHO-BBITSKHAST BEHTWISIIUSL MOXET OBITh OpPraHU30BaHA C PEIUp-
KYJISLIMEN BO3yXa, 3aKITF0YAIOIICHCS B TOM, YTO YacTh YAAISIEMOTO U3 IOMEILICHUS
BO3/lyXa HE BBIOPACHIBACTCA HApPYKY, a BO3BPAIACTCA W3 BBITSHKHOM CHUCTEMBI B
MPUTOYHYIO TI0 CHEUATBLHOMY BO3MYyXOBOAY. Llenbio pelupKyssiuu sBIsieTcs
DKOHOMHS TeEIUIla B 3MMHEE BpPEMs, IOCKOJIBKY PEUUPKYJISIUOHHBIA BO3IyX
BO3BpaIllaeT B MOMEIICHUE 3aTpauyeHHOE Ha ero HarpeB Terwio. [loprwms cBexero
BO3AyXa B Takux cucremax coctasisier 10....20% oOmiero KkoimvecTBa
nojsaBaeMoro Bo3ayxa. CrcTreMy BEHTWIILMHM C PELUPKYISILHENA pa3periacTcs
HCIIOJIb30BaTh TOJILKO JUIS T€X MOMEIEHUM, B KOTOPBIX OTCYTCTBYIOT BBIJICICHUS
BPEIHBIX BEILIECTB WM BBUICISIONIMECS BEIIECTBA OTHOCATCS K 4-My Kiaccy
OMACHOCTHU, W KOHIEHTpalusi UX B BO3AyXe, IOJaBa€MOM B IOMEIICHHE, HE
npesbimaet 30% I1IK. [IpuMeHeHne perupKysiuy 3anpeieHo, eClIu B BO3IyXe
coziepkarcsi 00JIE3HETBOPHBIE BUPYCHI, OAKTEpUM M TPUOKU WM UMEIOTCS PE3KO

BBIPA’)KCHHBIC HCTIPUATHBIC 3allaXy.

Ilo mecmy Oeiicmeus BeHTWISIUS ObIBaeT OOIICOOMEHHONW, MECTHOW H
KOMOWHHUPOBAHHOM.

IIpu 001mI€00MEeHHOIl BEHTWISIMM CMEHAa BO3[yXa IPOUCXOJUT BO BCEM
o0beMe TIOMEILEHUSI. DTy CUCTEMY BEHTWISILIMM HanOoJiee 4acTO MPUMEHSIOT B
ClTyJasiX, KOTJia BpeJHbI€ BEIIECTBA, TEIUIOTA, Bara BhIJICISIOTCS PaBHOMEPHO 10
BceMy moMerieHnto. [Ipu Takoil cucTeMe BEHTWISIIMM —OOECIICUYUBACTCS
nojyiep>kaHue HeoOXOAMMBIX TTapaMeTPOB BO3AYIIHOM Cpellbl BO BCeM 00beMe
oMeIeHus (puc. 2.1, a).

Ha3znaueHrieM MeCTHOW BEHTWISIIIUU SBISIETCS yNAJEHUE BPEIHBIX BbI-
JeJICHU HEMOCPEACTBEHHO OT MECT MX OOpa3oBaHUs W MPEIOTBpallEHUE HUX
NepeMENINBaHusl C BO3AYXOM mnoMenleHus. Hanpumep, eciiv momenieHne O4eHb

BCJIMKO, a YHCJIO mozxeﬁ, HaxogAmuxcss B HEM Majlo, IpUYEM MCCTO HX
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HaXOXJeHUsI (PUKCUPOBAHO, UMEET CMBICT (M3 APKOHOMHUYECKUX COOOpaKeHUH)
OTPAaHUYHUTHCS 0370POBICHHEM BO3AYITHON CPEIbl TOJBKO B MECTaX HAXOKICHUS
mroneit. [IpuMepom Takol BEHTWIIAIMM MOTYT CIYXHTh KaOWHBI HAOMIOACHUS W
yIpaBJIeHUS] B MPOKATHBIX 11€XaX, B KOTOPBIX YCTPAMBACTCS MECTHAS MPUTOYHO-
BBITSDKHASI BEHTWILINMS, paboune Mecra B XUMHUYECKUX JabopaTopusix,
000py/TOBaHHBIE MECTHBIMU BBITSHKHBIMH ITKA(aMHU.

Mecmnas eeHmunayUs no CPAGHEHUIO C 00ULEOOMEHHOI mpedyem 3HaAUU-

mejlbHO Menblie 3ampam Ha ycmpoz?cmeo U IKcnsiyamauuio.

B npoun3BoCTBEHHBIX MOMENIEHUSX, T/I€ BO3MOKHO BHE3AIMHOE MOCTYIIJIEHUE
B BO31yX paboueil 30HBI OOJBIIMX KOJWYECTB BPEIHBIX Ta30B U IMAPOB IpHU
HapyUICHUH TEXHOJIOTMYECKOro pekrMa WIM aBapusix, Hapsaay ¢ paboueit
MpEyCMaTPUBAETC ~ YCTPOWCTBO  aBAPUMHOW  BEHTWIALMHU.  ABapuiiHas
BEHTWIALIMS, KaK MTPaBUIIO, TPOCKTUPYETCS BBITSKHOM.

Ha mpousBojacTBE dacTo YCTpaWBalOT KOMOWHUPOBAHHBIE CHUCTEMbI
BEHTWJISAIIUHU: OOIIEOOMEHHYIO ¢ MECTHOU (puc. 2.1, 2), o0IeoOMeHHYIO ¢ aBa-

PUIHOM.

BpenHzuie
Belgecrsa
T AL AR, NN RN AR 1 NN
x x X - x x x X X X
3 X x
x —K x x X X X X
x x x b x x X X X X
CRUR UL, AU R MR RN AR RN NN {01108 1 RN
a 6
¢ Lnur.fl Lsm.A
|
\\\\‘{}1\‘1 IESSSSS \\\\\\1‘ h\\\\\\g\;}ﬁ#M‘
B N X X % 3
N N - N
N N N
: \ 5 3
) N
NI 1 DN ARRRRNN [ AN

Lﬂp-ﬂ an.A

Puc. 2.1. CucreMbl BeHTHJISALINHU:
a, 6, 6 — 0011e00MeHHas; 2 — 00Ie0OMEHHAass U MECTHasl; 0 — OpraHu3aIus
BO31yxoo0MeHa; I1 — momelenue mynbTa yrpasieHus, A — ayautopus, JI —

naboparopust
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2.2. CAHUTAPHO-TUTHEHUYECKHUE U TEXHUYECKHUE
TPEBOBAHUSA K BEHTUISAHUOHHBIM CUCTEMAM

Jns addexTruBHON pabOTHI CUCTEMBl BEHTHIISIIMKA Ba)XKHO, YTOOBI eIe Ha
CTamiuu TPOEKTUPOBAaHWS OBLUIM BBIMOJHEHBI  OIPENICICHHBIE CAHUTAPHO-
TUTMEHUYECKUE U TEXHUUYECKUE TPeOOBaHUS:

» KommmuecTBO mpuTOYHOTO BO3ayXa Lj7p JOMKHO COOTBETCTBOBATH KOJUYECTBY
yaansieMoro  Lggr (BBITSKKM). PasHunia MeXay HHUMHU JIOJDKHA  OBITh

MUHUAMAJIBHOM.

L = Lagir

Taxoii seHMUIAYUOHHDBII OANAHC HA3LIBACMCSL YPABHOBEULEHHBIM.

OnHako B pssie cllydaeB HEOOXOIMMO TaK OPraHM30BaTh BO3IyXOOOMEH,
YTOOBI OJJHO KOJIMYECTBO BO3/yXa ObLJIO OOJIBIIE IPYTOTO.

Ecmn, Lygp > Lppr BEHTHIISIIIMOHHBIA OajlaHC CUMTAETCS IOJIOKUTEIHHBIM,
MMEETCSI HEKOTOPOE M30BITOYHOE JIaBJICHUE B IIOMEIICHHH.

Ecmu xe Ljgp < Lppz, TO BEHTUIALMOHHBIA OallaHC CUUTAETCS OTpHIla-
TEIBHBIM, T.€. HMEETCS HEKOTOPOE pa3psKCHHE.

Hanpumep, npu MpOeKTUPOBAHUK BEHTHIISIIANA JBYX CMEKHBIX TTOMEIICHHM,
B OJHOM U3 KOTOPHIX BBIJICISIOTCS BpEAHBIC BEIIECTBA: XUMHYECCKOM
nabopaTopur B By3e W yueOHOU aymutopuu (puc.2.l, 0). KomuuectBo yna-
JSIEMOTO W3 Ja0OpaTOPUHM BO3MyXa JOJDKHO OBITH OOJbBIIE KOJWYECTBA TIPH-
TOYHOTO BO3ayXa, T.e. Lgyr . = Lpp .. B pesymbrare storo B maboparopuu
co3maeTcss HEOONBIIOE pa3psHKCHHUE, W HE3arPsS3HCHHBIM BO3AYyX W3 ayJIUTOPHH,
r1€ Lizp ayo > Lpgir ayo C HEOONBIIMM M30BITOUYHBIM JABIEHHEM OyleT MONanaTh B
naboparopuio, HE JiaBas BO3MOXKHOCTH BPCIHBIM BEIIIECTBAM TIIOMAaJaTh B
ayJIUTOPHIO.

Bo3MoXHBI Takue CXeMbl OpraHHM3alMyd BO3IyXOOOMEHa, KOTJa BO BCEM
TIOMEIICHUH TIOJICP)KMBACTCS HM30BITOYHOE IO OTHOIICHHIO K aTMOC(hEpHOMY
nasieHue. Hanpumep, B 11€xax 3J1€KTPOBaKYyMHOTO ITPOU3BOICTBA, JIJI1 KOTOPOTO

0COOEHHO B@XHO OTCYTCTBHE TIbUTH, TPOHHUKAIOMIEH 4epe3 pa3iudHble
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HEIUIOTHOCTH B OrpaxieHusix. KoaudecTBO NPUTOYHOTO BO3AyXa JAeNaeTcs
OoJblIIe yaanseMoro, 3a C4eT Yero M co3aaercs u30bITOuHOe JaBieHue. B o0mem
cllydae pazHuIla MeKIy 00beMaMy IPUTOYHOTO U BBITSXKHOTO BO3/yXa HE JOJIKHA

npesbimath 10... 15%.

[TpuTOYHBIC U BBITSHKHBIC CUCTEMBI B IIOMEIIICHUH JIOJDKHBI OBITH IPaBUIBLHO
pasmeltieHbl. CBeXXUid BO3AyX HEOOXOAUMO IMOaBaTh B T€ YaCTH MOMEIIICHHUS, T]Ie
KOJIMYECTBO BPEIHBIX BBIJCIICHUH MUHMMAILHO WM WX HET BOOOIIE, a yIajsTh,
IJie BbIJICICHUS MaKCUMAIbHEI (puc. 2.1, 6, 6 ).

[Tputok BO3myXa JODKEH MPOM3BOIUTHECS, KaK MPABUIIO, B padOYyIO 30HY, a
BBITSDKKA — W3 BEpXHEH 30HBI MOMENICHUSA. B psje ciydaeB nmpu yaaJeHUH
BpPEIHBIX T'a30B U IMAPOB C IIOTHOCTHIO OOJIbIIEH, YeM Yy BO3iyXa, HalpuMep,
CEpOBOJIOPO/Ia, OKCHIOB a30Ta, APOMATUYCCKUX YTIIEBOJOPOAOB U JIP., BBITSKKY

MOJKHO IIPOU3BOAUTD U3 HUKHEH 30HBIL.

* Cucrema BCHTHWJILIMN Heé 00J1)iCHA BBI3LIBATH MNCPCOXTIAKIACHUA W IICPC-

rpeBa paboTaronmX.

» CuctemMa BEHTWILUHN He 00J)cHa CO3[aBaTh IIyM Ha pabO4yMX MecTax,
MIPEBBIIAIONIUI IPEIEIBHO TOITYCTUMBIN YPOBEHD.
e CuctemMa  BEHTWDILMM  O00/ICHA  OBITH  DJEKTPO-,  MOXKapo-,

B3pBIBOOE30MACHA, HA/IE)KHA B DKCIUTyaTaluu u 3¢ (GeKTUBHA.

2.3. ECTECTBEHHAS BEHTUJIALUA

Bo3myxooOMeH mpu €CTeCTBEHHON BEHTHWJISIIIUU MPOUCXOJUT B PE3ysIbTaTe
Pa3HOCTH TEMIIEpaTyp BO3AyXa B MOMEIICHUU W HAPY>KHOTO BO3/1yXa, a TAKXKE B
pe3ysbTaTe IEUCTBUS BETPA.

PasHocth Temmeparyp Bo3ayxa BHYTpH (Oojee BbICOKasi TeMIiiepaTypa) u
CHapyXM TOMENIEHUS, a CJEAOBATEJbHO M PAa3HOCTh IJIOTHOCTEW BBI3BIBAIOT
MOCTYIUIEHUE B IIOMEIICHUE XOJIOAHOTO BO3yXa U BBITECHEHUE U3 HETO TEILIOTO.
IIpu nmeiictBuM BeTpa ¢ 3aBETPEHHOW CTOPOHBI 3IaHUS CO3JAETCS Pa3peKEHHE,

BCJICACTBUC YCro IPOMCXOJUT BBITSAKKA TCILUIOIO WM 3arpA3HCHHOI'O BO3JyXa M3
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MNOMECIICHUA, C HaBCTpCHHOﬁ CTOPOHBI 3JaHHsA CO30ACTCsA M30BITOYHOE JaBJICHHC,

U CBEKUU BO3YX ITOCTYIIACT B IOMCHICHUC HA CMCHY BBITATMBACMOMY BO3YXY.

EcrecTBeHHas BCHTUIILUA ITPOHU3BOJACTBCHHBIX HOMemeHI/Iﬁ MOJKET OBIThH

HEOPraHW30BaHHOW M OPTaHU30BAHHOM.

[Ipu Heopzanuzoeannoil éemmunayuu TMOCTYIUICHUE U yAaJCHHUE BO3IyXa
MIPOUCXOJIUT Yepe3 HEIUIOTHOCTH W TOpbl HAPYKHBIX OCAXKACHUA (MH(UIb-
Tpauus), yepe3 okHa, (OPTOUKH, CIICIHATIbHBIC TIPOEMBI (ITPOBETPUBAHUE).

NudunbTpaiius MOXeT ObITh 3HAUUTENILHOM ISl AKUIIBIX 3IaHUM U JIOCTUTATh
0,5.. .0,75 oObeMa nmomenieHus B 4ac, a Ui MPOMBIIIJIEHHBIX TPEANPUATANR —
no 1. 1,5 u-",

Opzanuzoeannaa (nojjarouascs peryaupoBKe) €CTECTBEHHAs BEHTUIISILINS
MIPOM3BOCTBEHHBIX TOMEILIEHUI OCYLIECTBIISIETCS a’palyei u nedaeKTopamu.

Ajpayueri Ha3bIBacTCd OPraHU30BaHHAs €CTECTBEHHAs OO0IIe0OMeHHast
BEHTW LM NIOMEILEHUI B pE3yJIbTaTe IMOCTYIUIEHNS U yJAJICHUS BO3AyXa 4epes
OTKpbIBatomuecs: ¢pamyru OkoH U (Qonaped. Bo3nyxooOMeH B MOMEIIEHUH
PETYJIUPYIOT PA3JIUYHOM CTENEHBIO OTKpbIBaHUS (paMyr (B 3aBUCUMOCTH OT
TEMIEPaTypbl HAPY>KHOTO BO3/1yXa, CKOPOCTH U HAIIPABJICHUS BETPA).

3naHue 000pyIOBaHO ABYMS psilaMH OKOHHBIX IpoeMoB ¢ (pamyramu. Ha
KpBIIIE BEHTUJIMPYEMOIO INOMEIIEHHSI YCTPAaWBAKOTCS BBITSKHBIE a’pallMOHHBIE
doHapu ¢ (pamyramu, Takke OTKpBIBAIOUIMMUCS C 3eMiau. HapyxHblil BO3IYX,
UMEIOLIMI 0oJiee HU3KYIO TeMIIEpaTypy W OOJBLIYIO IIOTHOCTb, YEM BO3IYX
BHYTPHU MOMEILEHUS, MOCTYNaeT yepe3 HxHUe npoemsl (1... 1,5 M oT nona) u,
BBITECHSISI BO3/YyX, HAXOAMBUIMIICS B TOMEIIEHUHU, BBIXOJIUT HApYyXKy uepes
npoemsl B (hoHape 31anus (puc. 2.2, a).

B 3umHee BpeMsi MOCTYIUIEHHME CBEXKEro BO3/yXa OCYIIECTBISIETCS 4depe3
IIPOEMBI, PacIlONIOXKEHHbIE Ha BbICOTE 4.. .7 M OT nona. BelcoTa npuHuMaercs ¢
TaKAM PacyeTOM, YTOOBI XOJIOJHBIN HAPYXHBIA BO3IYX, OIYCKasCh 0 paboueit
30HBI, YCIIEN IOCTATOYHO HArPEThCs 3a CUET MePEMEIIMBAHUS C TEIUIBIM BO31yXOM

nomerieHusi. MeHsist oJI0KEHNE CTBOPOK, MOXKHO PETYITUPOBATH BO3TyXO0OMEH.
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O /N
Il . e 7,
T / L /

2 2
a 6

2.2. Apanus 31aHus:
a) — ipu Oe3BeTpum, 0) — pu BeTpe; 1- HMKHUN, BEPXHUN SPYC OKOHHBIX
npoéMoB, NMpoéMbl B (oHape 3AaHMs; 2 — BBLACISIOLMUI Teroarperar; 3 —

a’paLMOHHBIN (POHAPE.

Pacuertnsiii TerioBoit Hanop (ITa) onpenensieTcs: BIpaKeHUEM:

Ap,,=9d-h-(p,—p,),

2.
rime § — YyCKOpeHHe cBOOOJHOro majeHus, M/c”; h — BeprukaibHOE

pacCTOSTHUE MEXAY LEHTPaMU IPUTOYHOIO U BBITSKHOIO OTBEPCTUU, M; L,

3
U 0, — TJIOTHOCTh HAPYXKHOTO U BHYTPEHHETO BO3/yXa, KI/M .

Berep ycunuBaet aspanuto (puc. 10.2, 6). Berposoii nanop (I1a) ompene-

2
8

2

mstetes Bepaskernem: AP, =K, —=p,

rie Ky— Ko’(pOHIMEHT adpoIMHAMHUYECKOTO CONPOTHBIECHMS 3JaHHS. 3Ha-

YECHHC K A HE 3aBHCUT OT BCTPOBOI'O IIOTOKA, a OIPECACTIACTCA OSMIIMPHUYCCKUM
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IIyTEM U JJIs1 TCOMETPHICCKHU HOI[O6HBIX SHaHHﬁ OCTa€TCA MOCTOSAHHBIM, X, —
CKOpPOCTBb BECTPOBOT'O ITIOTOKA, Mm/c.

PacueTtHas pa3HOCTH [MABIEHHUM OMNPENEISIETCA KaK CyMMa TEIUIOBOIO H
BETPOBOT'0 HAIIOPOB:

2

(0)
Ap=Ap, +Ap, =g-h-(p, —pg)+kA76pH.

Ilpeumywecmeom azpayuu sBisercsi To, 4To OOJNbIINE OOBEMBI BO3IyXa —
70 HECKOJIbKUX MWIINOHOB KYOMYECKMX METPOB B dac IMOJAIOTCS B TIPO-
M3BOJICTBEHHOE TOMEIIEHUE M YAAJISIOTCS U3 HEro 0e3 3aTpaT MEXaHU4eCKOH
sHepruu. CucTemMa al’panyy 3HAYUTENBHO JICIICBIIE MEXaHWYECKHX CHCTEM
BeHTWISIIMKU. OHa sBsieTcss d(PQPEKTUBHBIM CPEACTBOM OOpPBHOBI € H30BITKAMU
SBHOTO TEIUIa B TOPSYMX II€XaxX: MPOKATHBIX, JIMTEHHBIX, Ky3HEUHbIX. K Heo-
CTaTKaM a3paliuy CIeAyeT OTHECTH CYIIECTBEHHOE CHIDKEHHE Y(()EKTHBHOCTH B
JIETHEE BPEMsi, KOT/Ia MOBBIIIAETCS TEMIIEpaTypa HApYKHOTO BO3/yXa, OCOOEHHO B
0e3BeTpeHHyIo0 noroay. KpoMe Toro, mpuTOYHBIN BO3YX MOCTYHAET B MTOMEIICHUE
0e3 IpeIBapUTEIIbHON OUYNCTKH M TIOJIOTPEBA, a YAATSIEMbId — HE OYHIIACTCS OT

BBIOPOCOB U 3arps3HSAET HAPYKHBII aTMOC(EpHBIN BO3YX.

4

_0‘5 A A

i

%
v,
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ik :

Puc. 2.3. CxeMa eCTeCTBCHHON KAHAJIBHOM BbITIKKH:

h, — auxaMit spyc okon, N, —Bepxnumii Apyc okon
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KananpHast eCTeCTBEHHAs BBITSDKHAS BEHTHIISIMS O€3 OpPraHW30BaHHOTO
NPUTOKAa BO3JyXa IIUPOKO MPUMEHSETCS B JKUIBIX M aIMHUHHCTPATHBHBIX
3naHusax (puc. 10.3). JIns Wcmonb30BaHWsS KWHETHYECKOW JHEPTUM BeTpa B
HEJSX YCUJICHHUS BBITSOKKA B CHCTEMAaX €CTECTBEHHOW BEHTUJISILIUU Ha YCThE
BBITSDKHBIX IIIaXT YCTaHABJIMBAIOT CIICIUANBHBIE HACATKd — JIE€(ICKTOPHI.
HauGomnbiee pacnpoctpanenue nonydwiu aedaexkropsl tuna AU (puc.10.4).
HednexkTop mpencTaBisieT coO0M HUIUHAPUYECKYIO 00€uaiiKy, YKpeIJICHHYIO
HaJl BBHITSDKHOW TpyOOH, 3aKaHYMBAIOMIMMCS TUIABHBIM pPACHIUPEHUEM —
muddyzopom. IloTok Bo3ayxa, oOTekas oOeyaiiKy, CO3/1ae€T BOKPYr OoJbLIEH
JacTH €€ pas3pshKeHre, 00ecmeunBaroliee IMOACOC BO3AyXa M3 BBITSHKHOTO

natpyoka. /ledaexkTophl yCTaHABIMBAIOT B MECTAX, XOPOIIO 00/yBa€MbIX BETPOM.

RN

-
-

CTTTTT

2.4. llpunuunuagbHas cxema aediekropa
1 — matpy60k; 2 — muddy3op; 3 — HUIMHAPUYECKas oOeyaiika;

4 — 30HT.

Appexmusrocmv pabomol dehiekmopa 3aBUCUT OT CHIIBI BETPa U BBICOTHI

€ro YCTAaHOBKM HaJ] KOHBKOM KpbIid. [lpu OpHEHTHPOBOYHOM MOAOOpE
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ne(IEeKTOPOB ONpeNeaoT AuaMeTp moasoasamero marpyobka Dy (B Mm) u

COOTBETCTBYIOIIHE €My KOHCTPYKTHBHEIE pasmepsr: Do = 0,0188- /L ; lv e
PPE

rae L, - NpOU3BOJUTEIBHOCTD nedaexropa y » Y- CKOpOCTh BO31yXa B

natpyoke neduexropa, 4 , KOTOpass TPUHUMAETCS PABHOW IMOJOBUHE

CKOpOCTH BETpa; OOBIYHO U ;= 1,5..2M 4 Ipu CKOpocTH BeTpa 3...4

M 4 (mms KakIOM MECTHOCTH M3BECTHA CpPEAHssl CKOPOCTh BETpa 3a Hauboliee

KapKue MecsIpl, 171 PocToBa Takas ckopocTs paBHa 5,4 M 4 ).

bonee Touno I[G(l)J'IGKTOpLI HOI[6I/IpaI-OTC5I 10 CIICOHAJIIbBHBIM HOMOI'paMMaM.

Huametp nmatpyOkoB nediektopoB o0Obr4HO paseH 0,2...1,0 m.

2.4. MEXAHUYECKAS BEHTUJIALUA

B cucremax MeXaHMYECKOM BEHTWIALIMM JBHXKEHUE BO3JyXa OCYIIe-
CTBJIIETCS BEHTWJISITOPAMH M B HEKOTOPBIX CIydasix 33KEKTOPaMHU.

Mexanuueckass eenmunayusi N0 CPABHEHUID C €CMECMBEHHOU umeem psio
npeumMywecms, a UMeHHO 803MONCHOCTb.

. noaBepraTh He0OXoAMMON 00pabOTKE KaK BBOJMMBIN B
MOMEIIEHHEe BO3AyX (O4YMIaTh, HarpeBaTh WJIM OXJIAXIATh, YBIAXKHATH WIH
MOJCYIINBATh), TAK U YJAISEMbII U3 HEroO (OYUILATS);

. COXPaHSITh HEOOXOJUMBIA BO3TYyXOOOMEH HE3aBUCHUMO OT

BHCITHUX MCTCOPOJIOINICCKUX YCHOBHﬁ;

. OpraHU30BbIBATH ONTHUMAIBLHOE BO3AYyXOpacHpeeIeHUe

C mojiaveil Bo3/1yxa HEMOCPECTBEHHO K pab0vYrM MeCTaM;
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. yIIaBIMBAaTh BPEAHBIE BBIJIEICHUSI HENOCPEJICTBEHHO B
MECTaxX UX 00pa30BaHMs, MPEIOTBPALLAS UX PACIPOCTPAHEHHE IO BCEMY 00BEMY

ITOMCIICHI.

K HemoctaTkaM MeEXaHUYECKON BEHTWISIIUUM OTHOCSATCS 3HAYUTEIHHBIC
3aTparbl PHEPIMU U HEOOXOIMMOCTH IPOBEICHUS MEPONpUATUN MO O0phde ¢

IITYMOM.

B mpou3BoACTBEHHBIX 3AaHHUSIX HaWOOJEe PacHpoCTpaHeHa MPUTOYHO-
BBITSDKHAsT OOLLICOOMEHHAss BEHTWIALMS, MPU KOTOPOW BO3IyX MOAAETCs B IIO-
MEIICHHE NPUTOYHON CHUCTEMOM, a yHaseTcs BBITSDKHOM; CHCTEMBI PabOTarOT

OJIHOBpeMEHHO (puc. 10.5).

[IputouyHble  BEHTWISALMOHHBIE  CHUCTEMBI  OOBIYHO  COCTOSIT W3
BO3yX03a00pHBIX YCTPOWCTB, YCTAHABIMBACMBIX CHApYXH 31TaHUS B TeX
MecCTax, IJie BO3yX HAMMEHEE 3arps3HEH; YCTPOMCTB, MpeIHA3HAYEHHBIX IS
MPUIaHUST BO3YXY HEOOXOMUMBIX KauecTB ((puibTphl, Kanopudepsl); BO3IyX0-
BOJIOB TS TIEPEMEIIICHHSI BO3IyXa K MECTy Ha3HAYCHHSI, BO3OYIUTENICH ABMKCHUS
BO3/lyXa —BEHTWJISTOPOB WM 2KEKTOPOB; BO3AYyXOpacHpeleTuTeIbHBIX
YCTpOMCTB (MaTpyOKOB, Haca/l0K), 00ECIeUMBAIONIUX T0/Iayy BO3AyXa B HYKHOE

MECTO C 33JJaHHOW CKOPOCTHIO U B TPEOYEMOM KOJINYECTBE.
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Puc. 2.5. Cxema npUTOYHO-BBITAKHOI MeXaHUYECKON BEHTUISLINH:

1 — Bo3myxompueMHUK; 2 — BO3AYXOBOAbI, 3 — uiusTp; 4 —
Kasopudep; 5 — MEeHTPOOSKHBIM BEHTUIIATOP; 6 — MPUTOUYHBIE OTBEPCTHS; 7

— BBITSKHBIE OTBEPCTHUS; 8 — pEryJIMpPOBOYHBIN KianaH; 9 — ycTpoicTBO AJis
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BbIOpOca Bo3ayxa; 10 — Bo3ayxoBoa Mg peuupKyisiuu; | — 3amuniaemoe

IIOMCIICHUEC

BBITSKHBIE BEHTHIISIITMOHHBIE CHCTEMBI COCTOSIT M3 BBITSDKHBIX OTBEPCTHA
WIA HACAIOK, Yepe3 KOTOPhIC BO3MYX YIAIIETCS W3 TOMEIICHUWS, TOOYIUTENs
JIBUKEHHUS, BO3IyXOBOJIOB, YCTPOMCTB JIJIsl OUMCTKU BO3/lyXa OT MbUIA WJIH Ta30B,
YCTaHaBIMBAEGMBIX IS 3allUThl aTMOC(Ephl M YCTPOMCTBO ISl BBIOpOCa
BO3/lyXa, KOTOpOeE pacnojaraercs Ha 1... 1,5 M Bblllle KOHbKA KPBIIIH.

B oTnenpHBIX cioydasx Ui COKpPAIEHUS! SKCIUTyaTallMOHHBIX PacXoioB Ha
HarpeBaHWe BO3JyXa MPUMEHSIOT CHUCTEMbl BEHTWISIIIMM C YacTHUYHOM pe-
UPKYJse. B HUX K TocTymaromeMy CHapy>Kd BO3AYXY MOJIMENIMBAIOT
BO3/IyX, OTCAaChbIBAEMbIA M3 MOMEIICHHS BBITSDKHOW CUCTEMOM. CBexas MopLus
BO3/lyXa B Takux cuctemax o0bdHO coctaBiisgeT 20... 10% obuiero koauuecTsa
nojaBaeMoro Bo3ayxa. KoimuecTBo CBeXero, BTOPUYHOTO U BBIOPAChIBAEMOTO
BO3/yXa peryjupyercs Kiamnanamu 8 (cm. puc. 2.5).

OunbTpbl, Kamopudepbl U BEHTUISTOPHl MPUTOYHOW BEHTWISIUU yCTa-
HABJIMBAIOT B TaK HA3bIBAEMbIX BEHTWISIIIMOHHBIX KaMmepaX, KOTOpBIE YacTo
pacroJiararoT B IoJiBajiax.

BhITsKHBIE BEHTHWIISIIIMOHHBIE KAMEPhI YCTPAUBaIOT OTACIBHO OT MPUTOYHBIX
BEHTWJISIIUOHHBIX KaMmep. B HUX pa3MemaroT BEHTWISTOPBI JJisl MOOYXKICHUS
JBIDKEHUST BO3AyXa. BBITSDKHBIE KaMmepbl B OOIIECTBEHHBIX 3aHUSIX OOBIYHO

PasMCIIarOT Ha YCPAAKC WM TCXHUYCCKUX JTaxKaX.

Benmunamopsr — 3T0 BO31yXOAYBHBIE MAIIMHBI, CO3JAOLIUE OIpEe-
JICHHOE JTABJICHUE U CITy)KAlllUe JIs IEpeMELIeHHs BO3AyXa MPU MOTEPsIX AaBJICHUS
B BEHTWISIHMOHHOM ceT He Oozee 12klla. HaumbGonee pacnpocTpaHeHHBIMU

SIBIISTFOTCSL OCEBBIE M paiiaibHbIE (IIEHTPOOEIKHBIC) BEHTHIISI TOPHI.

Dorcekmopvl TIPUMEHSIOT B BBITSDKHBIX CHUCTEMax B TeX CIydasx, Korja
HEOOXO/IMMO YAIUTh OYE€Hb arpecCUBHYIO CpEIy, MbUIb, CIIOCOOHYIO K B3pbIBY HE

TOJIBKO OT yAdpa, HO U OT TPCHUS, WJIN JICTKO BOCIIAMCHAIOIMUECCS B3PBIBOOIIACHBIC
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ra3pl (anerwieH, 3pup u T.4.). [lpunyun Oeticmeuss 3dicekmopa 3aKIouaeTcsl B
clenyromeM (puc. 2.6).

Bo3ayx HarHeraercst B 3’KEKTOP KOMIIPECCOPOM UJIM BEHTUJIATOPOM BBICOKOTO
JIABJICHUSI, YCTAHOBJICHHBIM 3a TPEICIIOM BEHTHIIMPYEMOTO  TIOMEIICHUS,
MOJIBOJUTCS MO TpyOe K corury 1 U, BBIXOJS U3 HEro ¢ OONbLIONW CKOPOCTHIO,
CO3JIa€T 3a CUET KEKIUHU Pa3psHKEHUE B Kamepe 2, Ky/1a MO/CachlBAeTCsl BO3AYX
u3
BeHTHIIMpyeMoro nomemieHus. B muddy3ope 3 u ropioBuHe 4 MNPOUCXOJAUT
MepeMENIMBaHNE IKEKTHPYEMOTO (U3 TIOMEIIEHHUS) U KEKTHPYIOMIETO BO3AyXa.
Huddy3op 5 ciaykut s npeodpa3oBaHUs JUHAMUYECKOTO JIaBJICHUS B
cratndueckoe. Hemocrtatkom  akekropa sasisiercas Huskuid  KIIJ, He

npeBbImarommin 25%.
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Puc. 2.6. JikekTop:

1 — comyo; 2 — xaMmepa paspexenus; 3 — KoHpy30p; 4 — ropJOBUHA; S —

nuddysop
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2.5. OIIPEJAEJIEHUE HEOBXOJINUMOI'O BO3JYXOOBMEHA
TPV OBIIIEOGMEHHOM BEHTHJIAIINHA

B cooTBeTcTBUM C CaHUTapHBIMM HOPMaMHU BCE MPOU3BOACTBEHHBIC I1O-
MEIIEHHUSI TOJIKHBI BEHTHIIMPOBATHCSI.

KomiuectBo BO3myxa, HEOOXOMMMOE MJIsi BEHTHISIIMM TPOU3BOJICTBEHHOTO
MTOMEIIICHUS, Ha3bIBACTCS BEHTUIIAIIMOHHBIM BO31yX000MeHOM (L, M3/‘-I).

BeHTUISIIMOHHBIA BO3TyXO00OMEH CJEAYyeT OMPENEeNATh pacueToOM HCXONs U3
YCJIOBUI TPOU3BOJICTBA M HAIMYMSI M30BITOUHOW TEIUIOTHI, BJIArd WM BPEIHBIX
BEIIIECTB.

1. Ilpu HOPMAJILHBIX MHKPOKJIUMATHYECKUX YCJIOBUSX U OTCYTCTBHUH
BBIJICJICHUS] BPEIHBIX BEIIECTB B BO3AYyX pabodell 30HBI (KOHICHTpallds HE Mpe-
BeimaeT [1J1K), komuaecTBo Bo3myxa npu 001me0OMEHHON BEHTUSISIIIUK TTPUHUMAIOT
B 3aBUCHMOCTH OT 00BheMa MOMEIICHUs], TPUXOIAIIETOCS Ha OJHOTO pabOTArOMIETO.
Ecim 9T0T 00BeM MeHblre 20 M, pacxo]i BO3AyXa Ha KaxJ0ro pabdoTaroliero
JOIDKEH OBbITh He MeHee 30M7/4. Ecim 00beM TOMELIEHHS Ha OJHOTO YeloBeKa
cocrasisier 20...40 M°, To pacxoj BO3/lyxa Ha Ka)JI0T0 Y€JI0BEKa COCTABIISIET HE
menee 20 v°. B MOMEIIEHUSIX, TJI€ Ha OJTHOT0 PaboTaroIIEro MPUXOAUTCS OoJiee
40 M° W OpH HATHYMM ©CTECTBEHHOH BEHTWISLMHM BO3LYXOOOMEH He
paccuuThIBatoT. B ciyyae OTCYTCTBUSI €CTECTBEHHOW BEHTUJISIMH (T€PMETUYHBIC
KaOWMHBI) pacxoj] BO3IyXa Ha OJHOTO pabOTArOIIEro JOJIKEH COCTABIISIThH HE MEHEE
60 m°.

Heo6xoauMblii BO3LyX000MeH JUIs BCero noMerenus B nejgom: L=n-L,
rje N — Yuciao paboTaronux B JaHHOM MOMEIIeHUH, L; — pacxoj Bo3ayxa Ha

3
OJTHOTO PA0OTAIOIICTO, M /4.

2. Ilpu BbIIeJIeHNH BpPeIHBbIX Ta30B WM MapoB BEHTUJISILMOHHBIN BO311Y-
X000MEH ONpeeNsoT UCXO/1s U3 Pa30aBlIeHUs X JI0 IOIMYCTUMBIX KOHLICHTPALHIA:
GBP

L=
(CHﬂK - CHP ) ’
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rie Gpp - KOJIMYECTBO BBIACISIIOIIMXCS BPEIHBIX BellecTB, Mr/4. [IpuHrMaroT no
TEXHOJIOTHYECKUM JIaHHBIM WJIA W3 COpaBoYyHOM Juteparypsl; Cpp —
KOHLIEHTpAllMsl BPEIHBIX BEILECTB B IPUTOYHOM BO3AYXE, JODKHA OBITH 10
BO3MOKHOCTH MUHUMaJIbHOU U He npeBbimath 30% ITK.

OTUM METOOM pacyeTa MOJIb3YIOTCS IIPU PABEHCTBE KOJIMYECTBA IPUTOYHOIO
U yJQIIEMOr0 CUCTEMOW BEHTWJISILMM BO3/lyXa, OTCYTCTBUHU B IIPOU3BOJCTBEHHOM
MOMELIEHUH MECTHBIX BEHTWJIALIMOHHBIX OTCOCOB, PABHOMEPHOM pacHpeieiICHUN
BPEIHBIX BELIECTB IO IMOMELICHUIO MU TOCTOSIHCTBE KOHLEHTPALMM BpPEIHBIX

BemecTs, paBHou [T/IK.

3. Ilpu BbIIe/IeHUN U30BITKOB SIBHOM TENMJIOTHI B MIOMEIEHUN BEHTUIIS-
LIMOHHBIA BO3TyX000MeH (0€3 ydeTa KOJMYEeCTBa TEIjia, YHOCUMOTO C BO3IYXOM,

YAAJICMBIM 4CPC3 MCCTHBIC OTCOCBI) OIIpCACIIAIOT CIACAYIOINUM COOTHOIICHUCM:
L= AQI/BE/Cp "Prp (ty _tn),

rae AQ,;; - u30bITKM sBHOro Temia B nomemenun, kBr; C, - ynenbHas

P

TEIUIOEMKOCTh BO3JyXa IpPH MNOCTOSHHOM naBieHuu, KJDk/(kr°C); ppp -
3.
IUIOTHOCTH IPUTOYHOTO BoO3ayxa Kr/m, 1, - Ttemmeparypa ynamsemoro

Bo3nyxa, °C; t, - remmeparypa Bo3ayxa, nmojaBaemMoro B nomemienue °C
Temmeparypy Bo3ayxa, yAalasieMOro M3 TOMEIICHUS, ONPEACISIOT TI0

dopmyne: ty =tp; +a- (H_ 2),

rne tp; — Temmeparypa B pabodell 30He, KOTopas HE JIOJDKHA IPEBBIINIATH

JOMYCTUMYIO 110 HOpMaMm, T.e. tpy <1, ; @ — TemmepaTypHBIi TpaueHT MO

BbICOTE TIomereHus, °C/M; i MOMEIeHW ¢ W30BITKaMU SIBHOTO TETJIa MEHBIIIE
23 Br/M® MOKHO npuHATh a = 0,5°C/m. [l «ropsyux» 1eX0B, I1e U30BITKU
SIBHOTO TeIUla paBHbl WU Oojbie 23 Brm® — a = 0,7... 1,5°C/m; H —
PAcCTOSTHUE OT TOJIa JI0 IIEHTPA BBITSDKHBIX OTBEPCTHI, M; 2 — BBICOTa paboueit

30HBI, M.

Temmeparypa MpUTOYHOTO BO3IyXa MPH HATMYUHM WU30BITKA SIBHOW TETUIOTHI

noJHa ObITh Ha 5...8°C HIKE TeMIiepaTyphl Bo3ayxa B paboyeil 30He.
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4. Tlpu BbIAEJEHUU BJIATH HEOOXOJUMBIM BO3AYXOOOMEH HaXOIAT IO

dopmyre: L = GBH/pHP(dy - dHP),

rne Ggy— Macca BOASHBIX MApOB, BBIACISIONIMXCS B TOMEIIECHUH, T/9; P,p —
IUIOTHOCTH BO3/yXa, MOCTYMAIOIIEro B MOMeIlIeHne, Kr/M°, dy — omycTHMoe
COJiep>)KaHUE BOJASHOTO Iapa B BO3AyXe IpPU HOPMATHUBHOW TeMIiepaType H
OTHOCHUTEJIbHOW BJIOKHOCTH BO3ayxa, T/Kr; Opzp — BIArocojepaHue
MPUTOYHOTO BO3yXa, I/KT.

[Ipy OIHOBPEMEHHOM BBIJEICHUM TEIUIOTHI, BJIArH, BPEIHBIX BEILECTB
CJIEIyeT pPAaCCUUTHIBATH BO3AYXOOOMEH ISl KaXJ0ro M3 JTHX (HaKTOPOB H
MPUHUMATh HAauOOJIbIIIEE U3 MOJTyYEHHBIX 3HAYEHUII.

5. Mertoa omnpeaeneHuss HeO0XOAMMOr0 KoOJHMYECTBA BO3dyXa 10
KPAaTHOCTHM  BEHTWISIUMOHHOrO0  BO3Ayxoo0meHa. Ilpumenstor — ams
OPUEHTUPOBOYHBIX PACYETOB, KOIJa HEU3BECTHO KOJUYECTBO BBIICISIOIINXCS

BpPCOHbIX BCIIICCTB.

-1
KparHocth BO3myxooOMeHa K (wac™) TOKasbIBaeT, CKOJBKO pa3 B dHac

MEHsIETCS BO3ayX B momertiennu. Torma: L = KV,

rae L — 06beM BO3ayXa, T0aBaeMOr0 HITH YAAISIEMOr0 M3 OMEIeHHS, M/ V
— 06beM BEHTHIMPYEMOTO TIOMEIICHNUS, M".

Bennunna K o6sraH0 coctapiser 1... 10.

Pacuem eenmunsyuonnvix cucmem c600UmMcs K ONPeOeneHur0 GeHMUIS-
YuoHHo20 8030yxooomena (L), 6vibopy cxemvbl GeHMUNAYUU, ONPEOESIeHUIO
0asIeHUs, PA36UBAEMO20 BEHMUISIMOPOM, NOOOOPY SEHMUIAMOPA U INEKMPO-

osueamernst HeoOX0OUMOU MOUHOCTUL.

26. MECTHAS BEHTUJISILIUSA

C IIOMOIIIBIO MECTHOU BCHTHUJIIMHA HGO6XOI[I/IMBIG MCTCOPOJOTNYCCKHUC
mapamMeTpbl U YHUCTOTA BO3AYyXa CO3JAIOTCA Ha OTACIIbHBIX pa60q1/1x MECTax.
Mecmnan evimsyicnasn eeHmuiayua yaapsi€T BPCAHBIC BCIICCTBA HEIIOCPEO-

CTBCHHO Yy HCTOYHHKA BO3HUKHOBCHMUA (y CaJIbHMKOB HACOCOB, MCHIAJIOK H
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T.1.). Mecmnaa npumounasa eenmunAyuA TOJACT YHUCTHIM OXJIAXKJICHHBIN
(HarpetsIif) BO3MyX Ha pabodee MeECTO, co3/AaBas OJarompUsATHYIO METEOpO-
JIOTHYECKYI0 0OCTaHOBKY.

MecTHas IPUTOYHAS BEHTUJIAIHS MPUMEHSICTCS B BUJIC BO3AYITHBIX TYIICH U
BO3/IYIIHBIX 3aBEC.

Bo3zoywnwbuit oyw nipeictaisier coOoil Mmojiady Ha 4ellOBEKa CTPYU BO3AyXa
3aJIaHHBIX TApPAMETPOB (TemIepaTypa, BIaXKHOCTb, CKOPOCTh). st ycTpoiicTBa
BO3YLIHOTO 0a3uca YacTh paboueil IUIOMIAJKA OTIENSIOT BEPTUKAIHHBIMU,
OOBIYHO CTEKJITHHBIMH IIUTAMHU, MEXKTYy KOTOPBIMH OCTaBIISIOT HEOOXOIMMBIE
MPOXOAbl. BBIrOpOKEHHYI0 YacTh, WMEIONIYIO OTKPBITBIA BEPX, «3aTOIUITIOT
NPUTOYHBIM BO3JyXOM HEOOXOJIMMBIX TMapaMeTpoB. Bo3zgyinHoe nymmpoBaHue
MPEeTyCMAaTPUBAIOT HAa TIOCTOSHHBIX pabdOYMX MeCcTaX MpH BO3JICHCTBHU Ha
paboTaIONINX TEIIOBOTO U3ITYUYCHHUS.

Bo3nymHas 3aBeca co3gmaercs CTpyel BO3ayXa, MOCTYIAOMIEH W3 Y3KOU
IIETU CO CKOPOCTHIO

10...15 m/c nns mpenoTBpallleHUs MTPOXOoJia BO3AyXa 4Yepe3 OTKPBITHIN
poeM. Bo3aymiHbIe 3aBEChl YCTPauBAIOT Y ABEPHBIX POEMOB B HAPYIKHBIX CTCHAX
JUIS  OTKJIOHEHHMS TIOTOKa XOJIOJHOTO BO3MyXa, YCTPEMIISIONIETOCs uepe3
OTKpBITHIC JIBEPH B MOMEIICHHE, & TAaKXKe B MPOeMaxX BO BHYTPEHHUX CTeHax. B
ATOM CITydae BO3IYIIHBIC 3aBECHI MPEISITCTBYIOT MEPETCKAHUIO 3arpsS3HCHHOTO
BO3/yXa U3 OJTHOTO IMOMEIICHUS B JPYTOE.

Mecmmnasn evimaxcnas 6eHmMuUNAYUA OCYIIECTBIISIETCS C IOMOILBIO MECTHBIX
OTCOCOB W YKPBITHA. KOHCTPYKITMM MECTHBIX OTCOCOB MOTYT OBITh ITOJTHOCTHEO
3aKpPBITHIMH, TIOJYOTKPHITBIMH WM  OTKphIThIMH. Hanbonee »ddexkTrBHBI
3aKpBITBIC  OTCOCBI. K HHM OTHOCATCA KOXYXH, KaMepbl, TEPMETUIHO
3aKpBIBAIOIINE TEXHOJIOTHYECKOE 00opyaoBanue (puc. 2.7, a).

Ecin mo ycinoBusM TEXHOJIOTMW WM OOCITY)KUBAaHUS TaKUE YKPBITUS
YCTPOUTh HEBO3MOXKHO, TO TPUMEHSIOT OTCOCHI C YaCTHYHBIM YKPBITHEM WIIH
OTKPBITHIE: BBITSHKHBIC 30HTHI, OTCACHIBAIOIINE TIAHENH, BBITSKHBIC IKAQBI,

60pTOBI>IC OTCOCBI U T.A.
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BopToBBIE OTCOCHI KCIONB3YIOT, KOTrJa MPOCTPAHCTBO HaJ MOBEPXHOCTHIO
BBIJICJICHUS BPEIHBIX BEILECTB JOJHKHO OCTaBaThCs COBEPIICHHO CBOOOIHBIM —
IpU 3arpy3Ke U BBITPY3KE 00pabaThIBAEMbIX M3IEIIUN C MOMOIIBIO MOJIBEMHO-
TPaHCHOPTHBIX YCTpoWCTB. [IprMepoM MOTYT CIy>KUTb OOpPTOBBIE OTCOCHI
rajlbBaHU4YECKUX U TPaBWIbHBIX BaHH. lIpuHIun neiictBus GOPTOBBIX OTCOCOB,
MIPEICTABISAIONMX COOOM IesieBUIHbIE BO3AyX0BOAbl pazmepoM 40..100 mwm,
COCTOUT B TOM, YTO 3aTATMBAEMbIN B IIEJb BO3YX, JIBUTAsCh HAaJl MIOBEPXHOCTHIO
BaHHBI, YBJIEKAET 3a cOOOM BpEIHbIE BBIJICICHUS, HE JaBasi UM paclpOCTPaHUTHCS

HOalOHSBOHCTBCHHOMy IIOMCHIICHUIO.
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Puc 2.7 YcTpoiicTBO MeCTHOWH BEHTHJISIIIAM:

a — yKpbITHE — O0KC, 0 — 0THOOOPTOBHIH (1) 1 IBYOOPTOBBINA (2) OTCOCHI
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BopToBbie 0TCOCH AenalT y oAHOro 00opTa, €cilu INIUpUHA BaHHBI HE Tpe-
Beimraer 0,7 M (puc. 2.7, 6), Wik y IBYX IMPOTUBOIOJIOKHBIX OOPTOB, KOTJa
mmpuHa BaHHbI coctaBiser 0,7... 1,0 m (puc. 2.7, ). Kpome 0OBIYHBIX OOp-
TOBBIX OTCOCOB MPHUMEHSIIOT OOPTOBBIE OTCOCHI C MEPEIYBOM, KOTJa B Y3KYIO
Ielb, PACMOJOKEHHYIO Y OJIHOM JUIMHHOM CTOPOHBI BaHHBI, MOJAIOT CTPYIO
BO3/yXa, & C MPOTUBOIOJIOXKHOW CTOPOHBI BAHHBI ITPOU3BOJISAT OTCOC.

Buimsoicnoti 30nm SIBISIETCA OAHUM U3 CaMbIX MPOCTBIX BUJIOB MECTHBIX
OTCOCOB. BBITSKHBIE 30HTHI MPUMEHSIOT U1 YJIaBIMBAHUS BPEIHBIX BEILECTB,
MMEIOIMX MEHBIIYI0 IUIOTHOCTh, Y€M OKPYXAIOIIMK BO3AyX. 30HTHI JEJIAIOT
OTKPBITBIMU CO BCEX CTOPOH WJIM YaCTUYHO OTKPBITBIMH C OJHOM, ABYX, TpeX
CTOpPOH, a 1Mo (opMe CeUeHHs] — TPSIMOYTOJBHBIMU WIM KPYIJbIMU. [ J1aBHOE
yCJIOBHE, YTOOBI TIOTOK YJAISIEMbIX BPEAHBIX BEHIECTB HE MPOXOAWI Yepe3 30HY
JbIxaHusi padoraroiero. I¢GGHeKTUBHOCTh pabOThI BBITSYKHOTO 30HTA 3aBUCUT OT
pa3MepoB, BHICOTHI MOJIBECA U YTJIa €0 pacKphIThs. Uem OoJbilie pa3Mepsl U 4eM
HIKE YCTAHOBJICH 30HT HaJ MECTOM BBIJICJICHUSI BPEAHBIX BEIIECTB, TEM OH
srddexTuBHEE.

Buimsorcnvle wikaghvl OYTH TOTHOCTHIO 3aKPHIBAIOT MCTOYHUK BBIJCIICHUS
BPEIHBIX BEIECTB, MOTOMY OHU d((PEeKTHUBHEE APYTrUX OTCOCOB. HezakphIThiMU
OCTaIOTCS JIUIIb TPOEMBI JJIs1 Pa0OThI BHYTPH IIKada, uepe3 KOTOphie BO3AYX M3
noMenieHus: nocrtynaer B mkad. dopma mpoeMa omnpenenseTcss XapaKTepoMm
TEXHOJIOTUYECKHX OIEpaInil.

Heobxoaumpliii BO31yX000MEH B CHCTEMaX MECTHOW BBITSDKHOW BEHTHUIISIIUN
PACCUMTHIBAIOT JJIsi OOCCIEUEHUS JIOKAIM3AIUU TPUMECEH, BBIICISIONIMXCS W3

MCTOYHUKA oOpa3oBanus: L=v-F

rie L — BEHTWIALIMOHHBIM BO31YXOOOMEH, M3/C; U — CKOpPOCTh BO31yXa B
npoeme orcoca (mpuauMaercs 0,5... 1,5 M/c B 3aBHCHMOCTH OT KJacca orac-
HOCTH BpEIHOTO BEIICCTBA M THIIA BO3IYyXOIMPHUEMHOTO YCTpPOWCTBa), F —
IUIOIIA/1b A9POJUHAMHUYECKOTO IPOeMa, M.

OObIYHBIE CHCTEMBI BEHTWIAIMKM HE CIOCOOHBI MOIEPKUBATHL Cpa3y BCE
METCOPOJIOTHYCCKUE TIapaMeTphl B Ipejeax, o0ecreyrBaronmx KoM(OpTHBIE
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yCIIOBUS TpyJa. OTY 3a7ady MOXET BBIIOJHUTh KOHJIULMOHUPOBAHUE, KOTOPOE
ABJSIETCS. HamOoJiee  COBEPIICHHBIM  BHJIOM  MEXAaHMYECKOH  BEHTHJISLIUU.
Konouyuonupoeanuem Has3bpIBacTCA IIPOLECC CO3MAHUSA M ABTOMATHUYECKOIO
MOJICP)KaHUSI  ONTUMAJIBHBIX [ApaMETPOB  BO3AYUIHOM CpeAbl B  IPOU3-
BOJICTBEHHBIX NOMEIIEHUAX. IIpy KOHAMIIMOHMPOBAHMWM HE3aBUCUMO OT Ha-
PYXHBIX METEOPOJOIMYECKMX YCIOBUHM U pEXKUMa PaOOThl TEXHOJIOTMYECKOTO
0o0OpyIOBaHHsA B MOMEIICHUU aBTOMATHYECKU PETYJIUPYIOTCS TEMIIeparypa,
OTHOCHUTEJIbHAsI BJIAKHOCTb, CKOPOCTh JBMJKEHMSI BO3yXa W OCYLIECTBISIETCS
OYHMCTKAa BO3AyXa OT MbUIM. B HEKOTOpBIX cCllydasx BO3AyX IPOXOJIUT
CHELMATBHYIO 00pabO0TKy: HOHU3ALMIO, 1€3040palfio, 030HUpoBaHue U T.1. s
oOecrieyeHHs] KOHJIWLIMOHUPOBAHUS HCIOJB3YIOTCS CIELMAIbHbIE YCTaHOBKH,
Ha3blBa€Mble KOHAMIMOHEpaMU. KOHIULIMOHEPHI MOTYT OBITh MECTHBIMHU (IS
0OCIIy’)KMBaHUSl OTJEJBbHBIX MOMEUICHUI) U LEHTPAIbHBIMU (7151 OOCITY>KUBAaHUS
HECKOJIBKUX OTJIENIbHBIX NoMenieHuit). [lpuHiunuanbHas cxema KOHAWLMOHEpa

npuBeeHa Ha puc. 2.8.
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Puc. 2.8. Cxema KOHAUIIHOHEPA:
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1 — 3aGopHBIN BO3IyX0BO; 2 — QMIBTP; 3 — COCTUHUTEIHHBIN
BO31yx0BO1; 4 — xanmopudep; 5—PpopcyHKku yBIaKHUTENS BO3aAyXa; 6 —
KaruieyJ0BUTEIb;, /— Kajopudep BTOPOH CTyNeHH; 8—BEeHTWISITOp; 9—

OTBOJHOW BO3TyXOBOZ.
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Hapy>kHbIl BO3TyX OYMINAETCS OT IMBUIH, TPOXOAs Yepe3 PuibTp 2, U mo-
CTymaet B kamepy |, rae oH cMemmBaercs ¢ BO3AyX0oM U3 nomenieHus. Bo3ayx
W3 TIOMEIIEHWM, T/Ie YCTAaHOBJICHBI KOHIWIIMOHEPHI, KaK MPABHWIIO, YyIAISIETCS
CHElUaIbHON BBITSHKHOUN cuctemMoil 8, 9. B mensax »KOHOMHU TEIUIOTHI 3UMOUA U
X0J0Ja JIETOM 4YacTh 3TOTO BO3[yXa HE BBHIOpACHIBACTCS HApyXKy, a CHOBa
MOCTYIIAaeT B KOHAUITMOHED 3 (CXeMa ¢ PeIUpKyIsanuei Bo3ayxa). [Ipoiias gepes
CTYIIEHb MPEABAPUTEIIHHON TeMIlepaTypHOi 00paboTku B Kasopudepax 4, Bo3ayx
mocTymaer B kamepy |l, rae momBepraeTcss yBIOKHEHHIO 5 i oOecredeHus
3aJIaHHBIX TAPaMETPOB OTHOCHUTEIBHOW BIAKHOCTH M ouuctke 6. Ilpum
NoCJIeayIoNel TemnepaTypHol o0pabotke B kamepe |l 3umoii BO3Iyx
MIOJTOTPEBACTCS YaCTHYHO 33 CYET TEeMITepaTyphl BOBI, IIOCTyHAtoNeH B (OPCYHKH
5, a yacTu4HO B Kamopudepax 4 u 7. Jlerom BO3IyX OXJIAXKAACTCS YaCTUYHO
nojaueit B kamepy |l oxsiaxxieHHOM BOIbI, HO TJIABHBIM 00pa3oM 3a cUeT padoThI
CHCTIMAIIGHBIX  XOJIOMAWIBHBIX MamuH. (OTEYeCTBEHHOW IMPOMBIIUICHHOCTHIO
BBIMTYCKAIOTCSI HEAaBTOHOMHBIC (0€3 XOJOJWIBHOM MAaIllMHbI) U aBTOHOMHBIC
KOH/IMLIMOHEPHI (CO BCTPOEHHOW XOJIOAUIBHON MAIIUHOW).

KongumuonupoBanue Bo3ayxa TpeOyeT IO CpaBHEHUIO C BEHTHIISALIUCH
OONBIIMX 3aTpaT, HO ATH 3aTpaThl OBICTPO OKymHaroTcs, Tak kak Ha 4... 10%
YBEIMUMBACTCS TIPOM3BOIUTEIBHOCTh TpPyJla W CHHXKAeTCs 3a00JeBacMOCTh

paboTaronmx.
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