BEICIIEE OBPA3OBAHUE

MOCKOBCKUIA aBUALIMOHHbLIA MHCTUTYT
(HaumoHanbHbI nCccneaoBaTesibCKumn
YHUBEPCUTET)

J1.C. inoBckuit, A.A. XapuH,
.B. llleByenko, B.M.Amutpenko

ABUALIMOHHAA
KOOI UA

BO3JENCTBUE ABUALIMOHHDIX
FOPHYE-CMA30YHbBIX
MATEPWANOB

HA OKPYXALOLLYIO CPERY

VAEBHOE NHNOCOBMHE

™




BbICLUEE OEPA30BAHVIE — BAKAJIABPUAT

cepusi ocHosaHa B 1996 1. v
MocKoBCKU aBUALIMOHHBIA UHCTUTYT
(HaumoHanbHbiin uccnenoBaTenbCKuin yHUBEPCUTET)

N.C. AHOBCKUMA, A.A. XAPWH,
U.B. LLEBYEHKO, B.M. AMUTPEHKO

ABUALIMOHHAS
IKOJI0rus

BO3JEMCTBUE ABUALIMOHHbIX
rOPKOYE-CMA30Y4HbIX MATEPWUAJIOB
HA OKPYXAIOLLYIO CPEQLY

YYEBHOE NOCOBUE

PexoMeHA0BaHO B ka4yecTBe y4ebHoro nocobms

A15 CTYAEHTOB BbICLUNX y4€OHbIX 3aBeneHunii,

obyyaroLmxcs no HanpasneHuo noarotoskm 25.03.01

«TexHudeckasi aKCrnyaraums neTaresbHbiX annaparos ¥ Asurarenei»
(kBanngukaums (crenero) «bakanasp»)

I nexrponno~
Buwénmuoreunan
Cim o v.o ma

Zznanium.com
Mocksa
NHDPA-M
2021



YIK 504(075.8)
BBK 20.1173

5164

A64

ABTODHL

Meonud Camotinosuy Snosckuti — O-p TeXH. HAYK, Npodeccop, 3acayXeHH b
Jesitenb HayKu P®, pyKoBOAMTE b HAYYHOM IIKOJEL B OGNACTH ABHALINOHHOW
XHMMOTOJNOTAU, HadalbHUK oTAena LleHTpaabHOr0 HHCTHTYTA aBUALLHOHHOTO
mortopocrpoeHus M. [1.U. bapaHosa;

Anexcandp Anexcandposuy Xapun —— I-p TeXH. HayK, MOYETHHI M pabOTHHK BEIC-
mero npodeccuoHaIbHOro 06paszoBanus PO, naypear npemuu [Ipasure/ibcTBa
P® B obmacTu o6pazoBaHus, npodeccop MOCKOBCKOTO aBUALMOHHOTO HHCTUTYTA
(HaIlMOHATBHOTO HCCIIEAOBATENbCKOTO YHUBEPCHTETA);

Heope Braoumuposun Hlesuenko — f-p TeXH. HayK, MOYETHHIN paboOTHUK BEIC-
wero npodeccuonansroro odpaszosarus P®, npodeccop Mockosckoro suep-
reTMYeCKOro MHCTUTYTa (HAUMOHAJIBHOTO HCCIe 0BATENBCKOTO YHUBEPCUTETA);

Braoumup Ilemposuy [mumpenko — 3acnyXeHHBN paGOTHUK BBICIIEN [IKOSIBI
PO, 3aB. kadenpoit MOCKOBCKOro aBMAIMOHHOIO HHCTUTYTa (HALIMOHAIBHOTO
HCCJIeROBATENbCKOTO YHUBEPCUTETA)

Peuensent:

A.B. Qomouxkur — I-p TexH. HayK, npodeccop Kadenps «[IpoMugeHHas
0e300acCHOCTh U OXpaHa OKpyXalomielh cpelbl» POCCHICKOTO rocyaapcTBeH-
HOro yHuBepcurteTta Hedptu u raza um, U.M. TyGkuna

Snosckuii JI.C.

ABHaIIMOHHas 3KoMorus. BosneiicTBie aBHAIIMOHHBIX FOPIOYE-CMa304-
HBIX MaTepHaJOB Ha OKpyXaluUyio cpeny : ydyebHoe mocobue /
JI.C. flnoBckuit, A.A. Xapun, U.B. [llesuenko, B.I1. JIMuTpeHKO. —
Mockpa : UHOPA-M, 2021. — 180 c. — (Brcutee ob6pa3oBaHue:
BakaaBpuar).

ISBN 978-5-16-010830-8 (print)
ISBN 978-5-16-102831-5 (online)

CucTeMaTH3UPOBaHH U 0000IIeHE HAKOMIEeHHbIE 3a IIOCTEAHNE TONBI OMBIT-
Hble U pacyeTHBIe JaHHBIE 10 IKOJTOTHYECKUM IpodIeMaM B aBHAILHH.

PaccMoTpeHBbI BOIPOCH 3MHCCHH BPEIHBIX BEIECTB ABHAIIMOHHEIMHU IBHTA-
TeadMH, PU3NKO-XUMUYECKOTO BO3ACHCTBUS Ha OKPYKAIOIMIYIO CPENY, TOKCHY-
HOCTH U HOPMUPOBaHUA BHOpOCOB. [IpeAcTaBreHH METOAL KOHTPOIS 3aTpsas-
HEHHIt M CIIOCOBH 3aIlUTH OKPYXalolleil cpelbl OT BO3ACHCTBUS aBHALHOHHOM
TEXHUKH.

VYuebH0e HocoOue HanucaHo B COOTBETCTBUM ¢ TpeboBaHusiMu PenepanbHOro
rocyIapcTBeHHOTO 06pa30BaTeIbHOTO CTAHIAPTA BRICIIETO 00pa30BAHUA TOCHE-
HEro MOKOJICHHS.

VYyebHoe nocobue NpexHasHaYCHO A1 CTYAeHTOB U MpernoaaBaTeIeil, 3aHH-
Maromuxes npodaeMoi 3K0NOTUH NPUMEHHTEIBHO K aBUAIIMOHHON TEXHUKE.

VIK 504(075.8)
bbK 20.1s173

ISBN 978-5-16-010830-8 (print)
ISBN 978-5-16-102831-5 (online) © Komnekrus aBropos, 2004, 2016



OT'JIABJIEHHME

BBEIEHME 5, c:nssuumvsssasrorsmsmsssss s msssssods s arass v 880 S oo s o F 850 0 S AT G P e oo g0 4
1. BosneiicTene aBUALHOHHON TEXHHUKH HA OKPYKAIOIWYIO CPEAY wooovenrenrnennn. 7
1.1. DMruccHA BPEOHBIX BEIIECTR aBHALIMOHHBIMH
JBUraTeIAMH H 3arpA3HEHHNE aTMOCHEPBL ...covviviieericiirieeniirie e 8
1.2. 3arpsA3HeHNEe MTOYBEI U BOJOEMOB B 30HE a3POTIOPTOB .....ocvvvivrervircnnens 35
1.3. TokcHUHOCTb ABUATCM. Loovisivrivnimmsmssisnsmsmms sosvssonmnsussamens cxservvsgassnes 45
1.3.1. TepMHHEI H ONPENENEHHA 1O TOKCHUHOCTH ...ovviviivrirniesiennecniaeans 45
1.3.2. TOKCHYHOCTE HHAMBHIYATBHBIX YTTIEBOJOPOIOR ...ovvivicinnnieanane 49
1.3.3. TOKCHYHOCTDH ABMALMOHHBIX TOTIIHR ..eooiniiririiiiiecenantcsinnennnaninan s 56
1.3.4. TOKCHYHOCTE CMA30UHBIX ABHAMACEI ...cocueeriiniinieainriineeeieeeeneans 62
1.3.5. TOKCHYHOCTE BBIXJIOITHBIX TA30B ..tiviireevieiineiiiiienessniassnesinssiesinsonns 68
1.4. Dxonornyecky «uucThie» aBUAl'CM ... 74
1.4.1. ANGTEPHATHBHBIE TOIUTHBA ...vcouiiiiiieriiieescisiiniincesicees e enniinaens 74
1.4.2. CMA304HBIE MATEPHAIIBI .eovvveeeecearearaesieinrsssernenssesnsesseeonenensssimniecsnn 83
1.5. Tloxapo- 1 B3psiRoONAcHOCTE aBUal CM ..., 88
1.5.1. HopMasnbHasi CKOPOCTE pacrpoOCTPAHEHHA MIAMEHHN ..oovvevriireninan, 91
1.5.2. KoHLIEHTPALlIOHHEIE ¥ TeMIIEpaTypHble
TpeieNbl PACTIPOCTPAHEHHSA THTAMEHH .....coovivvivrreieiiirereens e saineens 97
1.5.3. Bocnuiamensiouias JHEPrus
M KOHUEHTPALUMOHHEIE IIPEREITBI BOCTUIAMEHEHHS ...eovvnvviiranen 104

1.5.4. TemniepaTypa BCIBILKH H TEMIIEPaTYpa CAMOBOCIIAMEHEHH ... 112
1.5.5. J{aBnieHHEe B3PEIBA B 3AMKHYTOM OOBEME ...oocovniniiiiiccciieceae
1.5.6. Upe3sblyaiinbie 1 aBapUiiHbIE CUTYALMH ..........
2. HopmuposaHue BEIOPOCOB BPEHBIX BEUIECTS ...
2.1. AtMocdepa
2.2. Tuppocdepa
.52 T (o' | . L VPR
2.4. Bribpocs! Bpennsix Bemects I'TH ............
2.5. Yrwinzaund otpaborapminx aspal CM
3. MeTonsi KOHTPO/IA YPOBHA 3ATPASHEHHH ................
3.1. OnpeneneHue BLIOPOCOB 3aTrPA3HAIOILNX BEIECTB ...
3.2. YpoBeHS ABIMHOCTH BBIXJIOIHBIX F'a30B .....cccooovveriinee
3.3. Pazmep CaKeBBIX YACTHL B BBIXJIONHBIX ra3ax ............
3.4. KanueporeHnsle [TAY ...
3.5. Onpenenenue appal CM
3akmoueHue
JlutepaTypa




