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05.03.06 xos10THsI M MPHPOIOIOIbL30BAHHNE

Hanpasjennocts (npo¢uis) IIpupoaonosn3oBanue

U IKO0JIOTHYecKasi 0€30MacHOCTh

®opma o0yueHUs - OUHAS

I'ox na6opa — 2023

OLIEHOYHBIE CPEJICTBA JJISI IPOBEJIEHUASA MPOMEKYTOYHOMN ATTECTALIUU
OBYYAIOIIMXCS O JUCHUATIIAHE (MOIY.JTIO)

1. O01ue cBeneHns

1. | Kadenpa EcTecTBeHHBIX HAyK

2. | HampaBieH#e MOATOTOBKH 05.03.06 Dkonorus ¥ TPUPOIONOTIH30BAHKE

3. | HanpaBaennocts (mpoduis) | Mpupoaononb3osaHme 1 skosornyeckas 6€3onacHocTb

4. | IucuunirHa (MOJyJib) b51.B.01.09 TexHoreHHble CUCTEMBI U 3KOJOTUUECKUI PUCK
5. | ®opma oOyueHus OYHas

6. | l'ox Habopa 2023

2. llepeyeHb KOMIETEHIIUI

VK-2. Cnocoben ompenenstb Kpyr 3aJad B paMKax IOCTABICHHOW €M M BBIOMPATH
ONTHUMAJIbHBIE CHOCOOBI MX PEUICHHS, UCXOJS W3 JIEHCTBYIOIIMX MPABOBBIX HOPM, HUMEIOLIUXCS
PECYPCOB U OrpaHUYEHUI

I[IK-3 CrnocobeH mmaHUpOBaTh MEPONPHUATHS, pa3padaTbiBaTh MPOEKTHI 110  TOBBIIICHUIO

3((HEKTUBHOCTH MPUPOTOOXPAHHON ACITEIHLHOCTH OpraHU3aI|K

3. Kputepun u noka3zare/ju OlleHUBAHUSI KOMIIETEHIINI HA PA3JIMYHBIX ITaNax X

(¢popmupoBaHus
Jran Kputepunu u nokasareji olleHUBAHUS KOMIIETEHLUI
®opmup @DopMbI KOHTPOJISI
¢opmupoBanus
yemasi copmupoBan-
KOMIIETEeHIMH 3HaTh: YMerThb: Baanern:
KOMIIETE HOCTH KoOMIIe-
(pa3naeJibl, TEMbI .
HIMS TeHIuii
JMCIUTITHHBI)
Paznen 1. YK-2; TEOpeTHIeCcKHe YMETb Paclo3HaBaTh | METOAAaMH IOHCKa Tect (pa3gen 1)
Oxpyxaromias MK-3 OCHOBBI MIPUOPUTETHBIE n obMeHa
cpella Kak cucrema TEXHOTEHHBIX CUCTEM HanpaBJICHUS undopmanme B
M 9KOJIOTHYECKOTO MIPOTHO3UPOBAHUS r100aIbHBIX U
pucka (0coOeHHOCTH myTelt ycToiunBoro u JIOKAJIbHBIX
BO3JEHCTBUS Ha 0e30IacHOTO pa3BUTHSA KOMITBIOTEPHBIX
OKPYXKAIOUIYIO YeJI0BEUeCTBA ceTsax
cpeny)
Pazpen 2. YK-2; TEOpeTUUEeCcKue MIPOTHO3UPOBATh METOAaMH IIOUCKA Tecr (pa3gen 2)
TexHoreHHnlie MK-3 OCHOBBI BO3MOJKHEIE 1 o0MeHa
CUCTEMBI U UX TEXHOTCHHBIX CUCTEM DKOJIOTNYECCKHUEC HH(pOpMaHHeﬁ B
BO3JICHCTBHE Ha H 3KOJIOTHYECKOTO MOCIEACTBHS ra00anbHbIX U
MPUPOIHYIO CpEY pucKa (THIIBI pasIUYHBIX JIOKQJIBHBIX
TEXHOI'CHHBIX aHTpOHOFeHHBIX KOMHBIOTepHHX
CHUCTEM, BO3JICHCTBUM Ha CEeTSIX

0COOEHHOCTH MX
BO3JICHCTBHS Ha

OKPYXAIOIIYIO Cpey




OKPY>KaroLIyI0
cpeny;
KJIacCU(PUKAIHIIO
TIPUPOJHBIX U
TEXHOT'€HHBIX
KaTacTpod, ux
HOCIICICTBHS VTS

YeJI0BEUYECKOTO
oO1ecTBa u
TIPUPOJIHOM Cpeibl
Pasznen 3. VK-2; KOHLENTyaJbHbIE NIPUMEHSTH Ha OCHOBHBIMH PacuerHrle 3amanus
TexHOoreHHble IK-3 OCHOBBI TEOPUHU MIPaKTUKE PA3INYHbIE METOaMU U
CHCTEMBI U 9KOJIOTHYECKOTO METO/IbI OLICHKH METOUKAMHU
3KOJIOTHYECKast pHCKa) 9KOJIOTUYECKOTO pacuera
0e301acHOCTh pHUCKa; yMETh TEXHOTCHHOTO
pacrno3HaBaTh BO3JCHCTBUS Ha
MIPUOPUTETHBIE OKPYXAIOMIYIO
HaInpaBJICHUS cpeny;
CHWKEHUS OCHOBHBIMU

OKOJIOTMYECKOI'0 pruCKa
U IIPOTHO3UPOBAHUA

MOIXO0JaMH K
OIICHKE pHCKa

MyTel YCTOMYMBOTO M | KPYHMHOMACIITa0H
6€301acHOTO PA3BUTHSA BIX aBapuii ¢
YeJI0BeUECTBA GonpImmMu
MOCTEACTBUAMU

IIkana oueHMBaHus B paMKaX 0a/UIbHO-PEHTUHIOBOM CHCTEMBI
«HEYAOBIETBOPUTENIbHO» — 60 OayioB U MEHee;
«yIOBIETBOPUTENbHO» — 61-80 GamnoB
«xopomro» — 81-90 Gaios
«otauaHo» — 91-100 GamtoB

4. Kputepuu U MIKAJIbI OLleHUBAHUS
4.1. Kputepum olleHKH OTBETA CTYI€HTOB HA MPAKTUYECKOM 3aHSITUH

Bbanabl

XapaKTepUCTHKHU OTBETA CTYI€HTA HA NPAKTHYEeCKUX 3aHATHAX

4 - CTYJISHT ITy0OKO ¥ BCECTOPOHHE YCBOWIJI MAaTEPUAN TEMBI;
- YBEPEHHO, JIOTHYHO, TIOCJIEIOBATEIHFHO U TPAMOTHO €r0 M3JIaraer;

YCBOCHHBIC 3HAHUS C M3YYCHHBIM MaTEPUATIOM;
- 000CHOBBIBACT U apPTYMEHTUPYET BBIJIBUTaEMbIC UM HJICH;
- JIefaeT BBIBOALI M 0000IIEHNS;
- cBOOOIHO BJIaJI€ET MOHITHIMU.

- OHnHMpasChb Ha 3HaHUSA OCHOBHOH H HOHOHHHTGHBHOﬁ JIMTCPATYpPbl, TCCHO IPHUBA3BIBACT

- JIOIYCKaeT HeCYIECTBEHHbIE OMNOKH U HETOYHOCTH;

- UCTIBITHIBAET 3aTPyIHEHHUS B IPAKTUYECKOM IIPUMEHEHUH 3HAHU;
- c1ab0 apryMEHTUPYET HayYHbBIE TTOJIOKEHHS,

- 3aTpyaHseTcsa B GOPMYJIMPOBAHUH BBIBOJOB U 0000IIEHNI];

- YACTHYHO BJaJIe€T CUCTEMON NOHATUI

3 — T€Ma pacCKpbITa HEAOCTATOYHO YE€TKO M IIOJHO, TO €CTh CTYACHT OCBOMJI Hp06neMy, 10
CYHICCTBY H3J1aract €€, OonupasCch Ha 3HAaHUA TOJILKO OCHOBHOM JINTCPATYPHI,

1 - CTYJICHT HE YCBOWJI 3HAYUTEIbHON YaCTH IPOOJICMBbI;

- IOTTYCKAET CYIIECTBEHHbBIC OIIMOKH U HETOYHOCTH ITPH PACCMOTPEHUH €€;
- HCTIBITHIBAET TPYAHOCTH B MPAKTUUECKOM MPUMEHEHUU 3HAHUK;

- HE MOKET apryMEHTHPOBATh HAYYHBIE NTOJIOKEHHUS;

HETOYHOCTH;
- c1a00 BIIaJIceT NOHATUHHBIM ammapaToM.

- npu (GOPMYIHMPOBKE BBIBOJJOB M O0OOMIEHHH JIOMYCKaeT CYIISCTBEHHBIC OINUOKH WU




| 0 | - cTyzeHT He yuacTByeT B 0GCYKICHHH BONPOCOB IIPAKTHYECKOTO 3aHSATHS, CeMHHApPa

1.2. Kpurepuu ouenku tecra (pasgen 1 u 2)

[IporeHT npaBUIIbHBIX OTBETOB Jo60 | 60-70 | 71-80 81-100

KonmndectBo 6amioB 3a pemieHHbIN TeCT (10 KAKIOMY pa3aeiny) 0 1 2 3

1.3. Kpurepuu oueHKH BBINOJHEHHS PacyeTHbIX 3aJaHuii (pa3aena 3)

10 6annoB BeIcTaBisieTcs, ecim ctyAaeHT pemun 100% 3amanuii nmpaBUiibHO, 0hOpMuUIT
YCIIOBHE U pEIlIeHHE 3a]1auH, YKa3aj Bce (OpMYJIbl, HCIIOIb3yeMbIe JUIs PELICHUS 3aJaHNH,
chopMyIHpOBaJl BEIBOJIBI [10 UTOT'aM IMOCTABJICHHBIX 33]1a4.

9 6anIoB BBICTABIISIETCS, €CIU CTYAEHT peuri1 oT 90 1o 99% 3ananuii npaBUIBHO, 0)OPMIIT
yCIIOBHUE U pElICHUE 3a]]au, yKa3ai Bce (opMyIIbl, HCIOIb3yeMble AJISl peLICHUS 3aJaHUi,
c(hopMyIHPOBAI BHIBOJIBI IT0 UTOTAM ITOCTABJICHHBIX 33/1a4.

8 6aiIoB BBICTABIISIETCS, €CiM cTyAeHT pemu oT 80 1o 89% 3amanuii mpaBMIIbHO, OGOPMUIT
YCIIOBHE U pEIlIeHHE 3a]1auH, YKa3aj Bce (hOpMYJIbl, HCIIONb3yeMbIe JUIs PELICHUS 3aJaHNH,
chopMyIHpOBall BEIBOJIBI 10 UTOT'AM ITOCTABJICHHBIX 3a]1au.

7 6ayuIoB BBICTABIISICTCS, €CJIU CTyACHT pemi oT 70 10 79% 3amanuii mpaBUIbHO, 0GOPMUIT
YCIIOBHUE U pEIICHUE 3a]aul, yKa3ai Bce (GopMyIIbl, HCTIOIb3yeMble TSl peLICHUS 3aJaHUid,
c(hopMyIHPOBAI BHIBOJIBI ITO UTOTAM ITOCTABJICHHBIX 33/1a4.

6 0ayI0B BBICTABIISIETCS, €CIH CTYAEHT peui oT 60 1o 69% 3aaanuii mpaBMIbHO, OGOPMUT
YCIIOBHE U pEIIeHHE 3a]1auH, YKa3ajl Bce (POPMYJIbI, HCIIOJIB3yEeMbIe IS PEIICHHS 3aJaHHH,
chopMyIHpOBaIl BEIBOJIBI [10 UTOT'aM ITOCTABJICHHBIX 3a]1au.

5 6anIoB BBICTABISIETCS, €CIU CTYACHT peni oT 50 1o 59% 3ananuii npaBUIBHO, 0)OPMIIT
YCIIOBHUE U pEIICHUE 3a]]aul, yKa3al Bce (GOopMyIIbl, UCTIOIb3yEeMbIE JIs PEIICHUS 3aJaHui,
chopMyIHpOBaIl BEIBOJIBI 10 UTOT'aM ITOCTABJICHHBIX 33]1a4.

0 GayIoB BBICTABIISIETCS, €CIIU CTYACHT pemmmni MeHee 50% 3amannii npaBUIbHO, OPOPMHIT
YCIIOBHUE U pEIICHUE 3a]]au, yKa3ai Bce (GopMyIIbl, HCTIOIb3yeMble TSl peLICHUS 3aJaHUid,
c(hOopMyIHPOBAI BHIBOJIBI ITO UTOTAM ITOCTABJICHHBIX 33/1a4.

1.4. Kpurepum oleHKHM O0TBeTa CTYJAeHTAa HA IK3aMeHe
(2 Bompoca). Kaxxaslit Bonpoc — 20 6anos.

Banibl XapakTepucTHKH OTBETA CTY/IEHTA
20 - CTYJICHT I7TyOOKO ¥ BCECTOPOHHE YCBOMII NPOOIIEeMYy;
- YBEPECHHO, JIOTUYHO, TIOCJICIOBATEIIEHO ¥ TPAMOTHO €0 U3JIaraer;
- OomMpasich Ha 3HAHUS OCHOBHON U JOMOJHUTEIBHOW IUTEPATyphbl, TECHO
MIPUBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJIOKEHUS C MPAKTUUECKOU JIEATEIIBHOCTHIO;
- yMeNo 00OCHOBBIBAET U apTyMEHTHPYET BhIIBUTAEMbIE UM UJICH,
- JenaeT BLIBOJBI 1 0000IICHHS,
- CBOOOJIHO BJIaJIEET MOHATUSIMU
15 - CTYJICHT TBEPJIO YCBOWJI TEMY, TPAMOTHO U IO CYIIECTBY M3JIaraeT ee, OMMpasch Ha
3HAHUS OCHOBHOM JIUTEPATYPHI;
- HE JIOMyCKaeT CYIIECTBEHHBIX HETOUYHOCTEH;
- YBS3BIBAET YCBOCHHBIC 3HAHUS C TIPAKTHUECKOH IeATEIHHOCTHIO;
- apPTYMEHTHPYET HAyJHBIC ITOJIOKCHHS;
- IeJIaeT BBIBOABI M O0OOIICHUS,
- BJIQJIEET CUCTEMON OCHOBHBIX ITOHSTUI

10 - TeMa pacKpbplTa HEAOCTATOYHO YETKO U IIOJHO, TO €CTh CTYAEHT OCBOMWII
mpoGiieMy, MO CYLIECTBY H3JaraeT €€, OMMpasich Ha 3HAHUS TOJBKO OCHOBHOM
TUTEPATYPHI,

- JTIOMYCKAEeT HECYIIECTBEHHBIC OMIMOKH U HETOUYHOCTH;




- HCTIBITHIBACT 3aTPYAHCHUS B IPAKTUIECKOM IPUMEHEHUH 3HAHUM;
- c1ab0 apryMEHTHPYET HayYHBIC MTOJIOKEHHS,

- 3aTpyAHsIeTCs B OPMYJIMPOBAHUH BBHIBOJOB U 000OIICHHIA;

- YACTUYHO BJIA/ICET CUCTEMOU MOHSATHIA

5 - CTYJICHT HE YCBOWI 3HAYUTEIILHON YacTH MPOOIEMBIL;

- JIOITyCKaeT CYIIECTBEHHbBIE OMIMOKU ¥ HETOYHOCTH IIPU PACCMOTPEHUH €¢;
- HCIIBITHIBAET TPYAHOCTH B MPAKTUICCKOM ITPUMEHCHUH 3HAHUN;

- HE MOXKET apryMEHTUPOBATh HAYYHBIC TIOJIOKCHHUS;

- He (hOpMYJIHPYET BHIBOJIOB M O0OOIICHHUI;

- YACTUYHO BJIAJICET CUCTEMOU MOHSATHI

0 - CTYJIEHT HE OTBETUJI Ha BONPOC

5. TunoBble KOHTPOJIbHBbIE 33/IaHUSI U METOAUYECKHE MATEPHAJIbI, ONpeHessolue
npoueaypbl OUEHUMBAHWSI 3HAHWH, YMEHHMH, HABBLIKOB W (WIH) ONbITA AeATeJIbLHOCTH,
XapakTepu3ylomux JTanbl (GopMHpPOBaHMSA KOMIIETEHUMH B Mpouecce OCBOEHHS
o0pa3oBaTe/IbHOM MPOrPaMMBbl.

5.1. TunoBbIe BOMPOCHI 1JIs 00CYKIeHHS HA MPAKTHYECKUX 3aHSATHAX:
Ilpeocmasnenvl 6 MmemoouuecKux YKA3AHUAX NO Oucyuniune (01 KaAHCO020 NPAKMUYECKO20
3aHamMUsL).

5.2. TunoBbIe TECTOBLIE 3aJaHUA:

1. IlonsaTue pucka sBISETCS:
a) MOCTOSTHHOM BEJTUYHHOM;

0) BEpOSATHOCTHOM BEJIMUYUHOM;
B) TUHAMUYECKON BEITUYNHOM.

2. Puck — 3ro0:

a) OTHOIIEHUE KOJIMYECTBA HECYACTHBIX CIIyyaeB K OOIIeMy YMCITy COOBITHI B TOM MM MHOH cdepe
YEI0BEUYCCKOM ACATSIBHOCTH,

0) COOTHOIIEHHE OJAronpUATHBIX W HEOJAroNpHATHBIX COOBITUM B TOH MM HMHOM cdepe
YEI0OBEUYCCKOM ACATSIBHOCTH,

B) YHMCJIO HECUACTHBIX CIIy4aeB B TOM MM UHOM cdepe 4ernoBeYecKol 1esTeIbHOCTH.

3. UeMm OotbIIie MOIITHOCTH OTTACHOTO SIBJICHUS, TEM:
a) OoJIbLIE €T0 BEPOSITHOCTE;

0) MEHbIIIE ero BEPOSITHOCTb;

B) OOJIBIIIE €TO JJIUTEILHOCTE;

T') MEHBIIIE €T0 JUTUTEILHOCTb.

4. ITouemy xnopdropyriepoas! (XDPV) zamenunu xiaopdrop-yrieogoponamu (XOYB) u
dropyriesonopogamu (OYB)?

a) UX JielIeByIe IPOU3BOIUTh;

0) ux npumeHeHue 6oinee 3P PEeKTUBHO;

B) OHM OBICTpee pa3pylIaoTcs, Monaaas B artMochepy.

6. YopaBneHue 3K0JIOTUIECKHUM PUCKOM — ITO:

a) OICHKAa BEPOATHOCTH BO3HHKHOBCHHA TEX WM HWHBIX (baKTOpOB 9KOJIOTUYCCKUX PHCKOB H
W3YYECHHE WX BO3MOXKHBIX IMOCIEICTBUMN;

0) SKOJIOTUUECKOE CTPaXOBAaHKE MPOU3BOICTBEHHOMN JEATEIHHOCTH,



B) MHGOPMHUPOBAHUE HACEJIICHHS O BO3MOXKHBIX HEOJIArOMPHUSATHBIX DKOJOTHYECKUX TMOCIIEICTBHIX
XO03IUCTBEHHOU JIEATEIHLHOCTH.

Kitoun: 1) 6, 2) a, 3) 6),4) 6, 5) a.
5.3. TunoBbIe pacuyeTHbIE 32JAHUSA

e [IpenenpHo nomyctumas koHeHnTpamnus nectumaa (1JIT) B caxape cocraBiser 0,005
Mmr/kr. Cuuraercs, 4To xuteib Poccun cbenaet B roa B cpennem 19,7 Kr caxapa.
Paccunraiite prck yrpo3bl 30POBBIO YeJIOBEKa, YIOTPEOISIONIETO B TCUSHUH S JieT caxap,
B koTOopoM cojepxkanue /[T npessimaer ero I1/IK B 3 pa3a. [loporosas MOIIIHOCTE JO3bI
JUIT npu moctymienuy ¢ numieii pasaa 5x10 ~# mr/kr-cyT. (Eciu uHIeKC 0nacHocTH
MeHee 1, TO OmacHOCTH HET).

OTBET: HQ = 0,0039, pucka yrpo3sI 310pOBbIO HE 00HAPYKEHO.

e PaccuuraiiTe ”HAUBUAYAIbHBIN U KOJUIEKTUBHBIA PUCKU YTPO3bI 3J0POBBIO AJISl CIETYIOIINX
ycnoBuil. ConepskaHue TMOKCMHOB B UTheBoM Bojie paBHo 10 IIJK >Tux BemiecTB B BoAe
(IIOK cocraasger 2x10 ~ 8 mr/m). Bpems norpeGnenus takoii Bomsl rpymmoii B 1000
yesioBek — 5 ser. Cpennsas yacrora norpedienust — 300 gueit B roxy. @akrop pucka rnpu
IOCTYIUIEHUH JUOKCUHOB ¢ Bomoi pasen 1,6x10° (Mr/kr-cyr) ~ 1. VpoBeHb JOIMYyCTHMOrO
pucka coctapiser 1x10™ 4 gen. 1 - rox L. (Yposens nomycrumoro prcka paser 1x10 ~*uen.
L. rogh).

OTBET: r (3aron) = 1,04 x 10°, R = 0,0054, prcK OTCyTCTBYET.

e B armocdepHoM Bo3myxe OOHApyXKeHbI Ta3000pa3Hble TOKCHKAHTHI — alleToH, (eHon u
dopmanpaerun, NpUYEM HX COACpKAHWE TPEBBICWIIO TpuHATEIE B P® 3HaueHus
CpeIHeCyTOUHOM npeaenbHo aonyctuMoil konnentpauuu (CIIJIK): y anerona u penona — B
2 pa3za, a y popMmanbiaeruia — B 3 paza. KakoB MHIMBUIYaIbHBIA PUCK YTPO3bI 3/J0POBBIO,
€CII YeJIOBEK Oy/IeT ABIIIaTh TAKUM BO3AYyXOM B TeueHue 7 jer? Ha npoTsskeHHH KakJoro
roja BO3JEWCTBHE TOKCHKaHTa JUTCS B cpenaHeM 330 paHeil. 3HaueHuss HOPOTOBOMU
MOIIHOCTH J103bI IIPH MOCTYIIJIEHUH C BO3yXOM COCTaBJISIIOT: y aneroHa — 0,9 mr/kr-cyr, y
denomna - 0,004 mr/kr-cyr, y dopmanbaeruga - 0,2 mr/kr-cyr. 3naduenuss CIIJIK s
TOKCUKaHTOB: anetod — 0,35 mr/m®, dpenon — 0,003 mr/m3, popmansaerua — 0,003 mr/me,
(Ecnu unnexc onacHOCTH MeHee 1, TO OacHOCTH HET).

OTBET: HQ (cymmapH.) = 0,14, pucka yrpo3sl 310pOBbI0 HE OOHAPYKEHO.

e B BO3QyxXe HEKOTOPOTO MPOMBIIUIEHHOTO MpPEeanpHusaTHs OOHapykeH OeH301 ¢
KOHIIEHTpaluel, paBHOi 15 mkr/m3. PaccumTaiite KaHIEPOTEHHBI PUCK, KOTOPOMY
noJiBepraercss padbouuii mpu BAbIXaHUM O€H30Ja B TeueHHe moJyroga. Cuuraercs, 4To 3a
pabounii 1eHb (Ha pabouem MecTe) Yenosek BabixaeT 10 M3 Bozayxa. KommuectBo pabounx
nHel B roxy — 250. dakTop pHcKa NpH IOCTYIUIEHUH GEH3011a ¢ BO3LyXOM paBeH 5,5%10 ~2
(mr/kr-cyT) ~ L. (YpoBens gomyctumoro pucka paser 1x10 ~®gen. ! rog ~1).

OTBET: r (3aron) = 1,1 x 10°®, puck nomyctum (mMenee 1 x 107),

5.4. TunoBble BONPOCHI K IK3AMEHY
Ilepeuens éonpocos

1. TIpouecc TexHorenesa. TexHocdepa u MOTIOMICHHE TPUPOIHBIX PECYPCOB
CoBpeMeHHbIE TEHCHITUU B 00JIaCTH MTPUPOTHO-TEXHOTCHHON 0€30MacCHOCTH
3. Cucrema QyHKIIMOHUPOBAHUS TPUPOTHO-TEXHOTEHHBIX CHCTEM

no



27.
28.
29.
30.
31.
32.
33.
34.

35.

36.
37.
38.
39.
40.

41.
42.

43.
44,

[TpuponHbie U aHTPONOTEHHBIE UCTOYHUKH 3arpA3HEHUS

3arpsizHeHue atMocdepsl. 1'a3000pa3Hble 3arps3HUTENN U MX BO3CHCTBUE HA MPUPOJHYIO
cpeny

3arpsizaenue ruapochepsl. Kuakue 3arps3HATENN U UX BO3JCHCTBHE HA IPUPOIHYIO CPEdy
3arpsizuenue nenocgepsl. TBepAbIe OTXObI MPOU3BOJCTBA U MOTPEOICHUS

TenoBble ANEKTPOCTAHLIMY U 3arpA3HEHUE OKPYIKAIOIIEH cpeibl

Mertannyprus u 3arpsi3HeHHE OKpY>Karollei cpezbl

. Xumuyeckas 1 HepTeXuMU4IecKast IPOMBIIIICHHOCTb: 3arpSA3HEHUE OKPYKAIOIIEH cpelibl
. ABTOTPAHCIIOPT U 3arpsiI3HEHUE OKPYIKAIOLIEH Cpelbl

. CTpoUTENIBbCTBO U 3arpsA3HEHUE OKPYIKAIOLIEH cpeibl

. CenbpCckoe XO354UCTBO U 3arpsI3HEHUE OKPYIKAIOIIEH Cpezbl

. buorpanchopmaryst 1 OMOAKKYMYIISIIUS 3arPA3HSIONINX BEILIECTB

. BozneiicTBue 3arpsA3HAIOIINX BEILECTB HA PACTUTEIBHOCTD

. Bo3aelicTBue 3arps3HAIOIIMX BEIIECTB HA OPraHU3M 4€JIOBEKA U JKUBOTHBIX

. IlpupoaHas ycTOHYMBOCTh U CHOCOOHOCTh K CAMOOYMILEHUIO SKOCHCTEM

. ITonsiTie 0 KOM(pOPTHOCTH U 6E30IACHOCTH TEXHOC(HEPHI

. IloHsTHE «pUCK». 3aBUCUMOCTb MPOSBICHUS 32001€BAHUI OT BEJIMUUHBI PUCKA

. Ilpu4nrHbBI TEXHOTEHHBIX aBapUi M KaTacTpod

. Onacnocts. [ToBpexnatomuii pakrop. UI1. HecuactHsiii cyyvaii. Otka3. UnunuaeHt

. AKCHOMBI 0 IOTEHIMATILHOU onacHOCTH. [IpuunHHO-CIIEICTBEHHBIN aHaIu3 OaCHOCTEN
. IToHsITHE O TEXHUYECKOM PHUCKE

. [loHsITHE «HANEHKHOCTH)» TEXHUYECKUX YCTPOUCTB

. ABapuiiHas cUTyalysl U TEXHOI'€HHas KaTacTpoda

. IlpuHIMnel  HOpMaNBHOTO  (DYHKIMOHUPOBAHUS TEXHOTCHHBIX OOBEKTOB  (IIPHHLIUI

HYJIEBOT0, MUHUMAJILHOTO, COATAaHCUPOBAHHOTO, IPHUEMIIEMOTO PUCKA)

Bue! prucka: ”HAMBHUIYaIbHbBIA, COUUATBHBIA U 3KOJIOTUYECKUN PUCK

DKOJIOTMYECKUI PUCK U €0 CBA3b C TEXHUUECKUM PUCKOM

DKoJoruyeckasi OleHKa TEPPUTOPUHU. AHATIN3 aHTPOIIOTEHHON HAarpy3Ku

HopmupoBanue kauecTBa OKpYKarollen cpebl

bronHMKanus TEXHOTEHHBIX HapyILICHUN

Dkonoruveckoe KapTorpadupoBaHue

KonnuecTBeHHBIE METO/bI OLIEHKH TEXHOTEHHOTO BO3/IEHCTBHUS HA OKPYKAOILYIO CPEY
KauecTBeHHBIE METONBI OLIEHKM SKOJOTMYecKoro pucka. llpenBapurenbHbiil aHamu3
onacHocteit (ITAO)

KauecTBeHHBIE METOIbI OIIEHKH 3KOJIOTMYECKOTO PHUCKA. AHAIW3 MOCIEICTBUM OTKAa30B
(ATIO)

AHamM3 OMacHOCTEH METOJIOM TOTECHIMAIBHBIX OTKIOHeHUH (AOMIIO)

Amnanu3z omm6ok nepconaina (AOIT)

[TpuunnHO-cnencTBeHHbI ananu3 (IICA)

AHanu3 onacHocTel C MOMOUIBIO «JIepeBa MPUUUH» U «JI€pEBA OTKA30B)
DKOMETPUUECKUI METOJ OLIEHKHM TEXHOT€HHOTO BO3JCUCTBUS Ha NPUPOAHYIO Cpeny.
CrueHapuu OIEHKH 2KOJIOTHYeCKoro pucka Ha ocHoBe [1/IK

DHepreTuyeckas OI€HKA SKOJIOTMYECKOW OMaCHOCTH U SKOJIOTUYECKOr0 PUCKA

MeTon OLEHKH 53KOJOTMYECKOrO0 pHCKa, OCHOBAaHHBIM Ha aHanmu3ze 3(PQPEeKTUBHOCTH
IIPOU3BOJICTBA

Texuunueckue cucteMbl Oe3onacHocTy. HazHadeHue u mpuHLIUIIBI paOOTHhI

ITpouecc MoaennpoBaHusl SKOJIOTMYECKOIO PUCKa

3aga4yu K DK3aMeHYy.

PA3JEJ 1. OHEHKA PUCKA YI'PO3bI 3JO0POBBIO ITPA BO3JIEHCTBUA
IMOPOI'OBbIX TOKCUKAHTOB



3a rojx B3pociblil xkuTenb Poccun cwrenaer B cpenHeM 124 kr kaprodens. Paccuutars puck
YTPpO3bl 370POBBIO MPH YIOTPEOIICHUH B MUILY KapTodens B TeueHUE MOJIYrojaa, €ciiu OH
COZIEPKUT TSKEIBIM METalul — KaAMUH — CO CpeJHUM cojep:kanuem, paBHbM II/IK 3Toro
Merauia B kaprodene m oomax (0,03 mr/kr). IloporoBas MOITHOCTH /103l KaaMHUS B
NHUIIEBBIX MPOAyKTax cocrapisier Hp= 5x107* mr/kr-cyr. (Ecnm uHmekc onacHOCTH MeHee
1, TO OacHOCTH HET).

Ananus npo0 suIl ToKasal, YTo COJepKaHue MEAN M IMHKA B HUX B TPH pa3a MPEBHIIIACT
I[TJK »>Tux meTamioB B fidllaX, KOTOpbIE pPaBHbI COOTBETCTBEHHO 3 MI/Kr U 50 Mr/kr.
Wmeercst mu pUCK Yrpo3bl 37I0POBBIO, €CIM Takue siilia OyayT ymoTpeONsThCS B MHILY B
T€YEHUE moJayroaa? 3HAueHHs MOPOrOBOM MOIIHOCTH JO03bl MEOW M LHUHKAa IpH
nocrymienun ¢ numeid pasHel 0,04 mr/kr-eyr u 0,3 MI/Kr:cyT COOTBETCTBEHHO.
Cuuraercs, 4To )uTeiab Poccuu 3a rox cwemaet B cpennem 151 stiimo (mpu 3TOM Macca stidiia
okoJio 50 r). (Ecnu unaexkc onacHOCTH MeHee 1, TO OMacCHOCTH HET).

CpenneroioBoe mnoTpedieHHE MOJIOYHBIX MPOJYKTOB Ha Jymly Hacenenuss B Poccun
cocrasisieT 212,4 kr/roa. [Ipennoaoxum, 4To B MOJIOYHBIX MPOIYKTAX COACPKHUTCS (PeHo
B KOHIIeHTpauuu 15 Mr/kr. Paccuuraiite pucK yrpo3sl 370pPOBBIO MPH YINOTPEOJICHUU B
MUY TAKMX MOJIOYHBIX MPOJYKTOB B TeueHUE mouayroaa. [loporosas MOIHOCTb A03bI JUIs
denona npu nocryruienuu ¢ numiei pasua 0,6 mr/kr-cyT. (Ecnu uHIekc onacHocTu MeHee
1, TO OMacCHOCTH HET).

CpenneroynoBoe MoTpeOieHHE pPACTUTEIBHOIO Macia Ha Aylry HaceneHus B Poccun
cocrapnsier 10 kr/roa. IlpennonokuM, 4YTO B PACTUTEIBHOM MAaCJE€ COAECPKHUTCS
TETPadTUIICBUHEI] (€CIM TOoJie HAXOAWUTCA BONM3HM IIOCCE, TO TETPAdITHICBUHEN MOKET
[OMACTh B MOYBY B PE3YJIbTATE OCAXACHMS BBIXJIOMHBIX ra30B) B KOHLEHTpauuu 1 MI/KT.
Cy1iecTByeT JId PUCK YTPO3bI 3I0POBBIO MPU YHOTPEOICHUH B MHIILy TAKOTO PACTUTEIHLHOTO
Macia B TeueHue roaa? IloporoBas MOIIHOCTH [J03bl JJsl TETPAadTHICBUHLA IPU
nocTymieHun ¢ mumei pasaa 1,2x1077 mr/kr-cyr. (Ecim mugekc omacHocTH MeHee 1, To
OTIaCHOCTH HET).

B Poccuu, B cpennem, notpebnsercs M=28,1 Kr kamycTbl Ha JyIlly HAaceleHUs B TO/I.
AHanu3 npo0 KamycThl, BHIPALLIEHHOW B HEKOTOPOH MECTHOCTH, MOKa3all, 4YTO COJEep>KaHue
MEAM U LIMHKAa B HeW B 2 pa3a Bele 3HaueHus [IJIK 3Tux MmeramioB B CBEXHX OBOLIAX,
KOTOpBIE€ PaBHBI COOTBETCTBEHHO S5 Mr/Kr u 10 mr/kr. iMeercs 1 pucK yrpo3sl 3/10pOBbIO,
€ClIM Takas KamycTta OyZeT MoTpeOisITbes B TeUeHHE MOoJyroaa? 3HaueHUs MOpOroBoi
MOIIHOCTH JTO3bI MEJIM W IIMHKA TpHU MocTyruieHnn ¢ rumieii paBabl 0,04 mr/kr-cyt u 0,3
MI/KI*€yT cOOTBETCTBEHHO. (Eciu nHaekc onacHocT MeHee 1, To 0acHOCTH HeT).

(Nel4) B nutbeBoii Bojie HEKOTOPOW MECTHOCTU OOHApPYKEH XJIOPOPraHWYECKHUM MecTUIuA
(AAT) ¢ xoHueHtpauuei, paBHoi yrpoeHHomy 3Haudenuio ero IIIK B Boxe, xoropas
coctasisieT 0,002 mr/a. Paccuuraiite puck yrpo3sl 3JI0pOBBIO UEJIOBEKA, MBIOIIETO 3TY BOTY
B TEYECHHE OJHOI0 roja. YUTHUTE, YTO €KErOJHO OTOT YEJIOBEK YE€3KacT W3 JIaHHOU
MECTHOCTH B OTIIYCK, B KOTOpoM mpoBoauT B cpeaHeMm 30 mueii. [loporoBas MOIIHOCTb
no3sl JIJIT nipu mocrymienun ¢ nuieit pasaa 5x1074 mr/kr-cyr. (Ecnu ungekc onacHocTy
MeHee 1, TO OmacHOCTH HET).

[TpenensHo nomyctumas koHueHTpauusa nectunuaa JJIT B msace cocrasiser 0,1 Mr/kr.
Cuwnraerca, 4to kurteilb Poccum chemaeT B roa B cpeaHeM 26,6 Kr MsCONpPOIYKTOB.
PaccuunTaiiTe puck yrposbl 370pOBBIO UEJIOBEKa, YMOTPEOJSAIOIIEro B TEUEHHUE TpeX JieT
MSCOIIPOYKTHI, B KOTOpbIX coxaepxanue /[T mpessimaer ero IIJIK B msice B 2 pa3sa.
[Moporosas MomHocTh 10361 JIJIT 1mpu moctyrmuiennn ¢ numieit pasaa 5x10# mr/kr-cyT.
(Ecnun unnexc onacHocTH MeHee 1, TO OMacHOCTH HET).

(Nel6) Paccuuraiite MHOMBUIYaTbHBIA PUCK YIPO3BI 3/I0pPOBBIO B pPe3yJbTaTe BIBIXaHUS B
teuenre oaHoro roga necruiuaa AT ¢ xkonuenrpauuen, pasuoi 10 3navenusam IIJIK
9TOro Bewecrsa B Bosayxe. Iloporosas momHocTs 1036l JJT mpu ero mocryreHuu c



10.

11.

12.

13.

14.

Bo3ayxoM coctasisier 5x107* mr/kr-cyr. IIJIK nectuumna JJT B Bo3ayxe pasen 0,0005
mr/m8. (Eciu MHIEKC OAaCHOCTH MeHee 1, TO OIacHOCTH HET).

[Ipenmonoxum, 9TO B BOJIE HAXOJATCS BEChbMa TOKCUYHBIE TSKENble METalIbl — KaJIMUN U
pPTYTh, — IPUYEM MX COJEP:KAHME PABHO 3HA4YCHUAM coorTBeTcTByromux IIJIK B nutbeBoi
BojJie. OTu 3HadyeHus paBHbl 0,001 mr/a qisa kaagmus 1 0,0005 mr/a g prytu. Kakoit
WHJUBUIyAIbHBIA PUCK YTpo3bl 3J0POBBIO, €CIM YEJIOBEK OyJeT NMUTh Takyl BOJY B
teuenre 10 jger? Ha mpoTspkeHMHM KaKI0ro roja BO3ACHCTBUE TOKCUKAHTOB JUIMTCA B
cpennem 300 gueii. [loporoas MOIHOCTB 1036l cocTaBsgeT 5x1074 MI/Kr-cyT i KaaMus
3x10 4 mr/kr-cyT s pryru. (Eciu unaekc onmacHocTd MeHee 1, To OmacHOCTH HET).

B armocdepHoM Bo3myxe oOHapy»)eHbI Ta3000pa3HbIE TOKCUKAHTHI — alleToH, (EHON U
dopManbaerua, MpUYEeM UX COJIepKaHHe MPEBbICHIO NpuHATbIE B PO 3HavyeHus
CpeIHEeCYTOYHOM npeaenbHo aonyctumoit kornentpamnuu (CIIJIK): y anerona u genona — B
2 pa3a, a y popmanipzieruia — B 3 pa3a. KakoB HHAMBUAYabHBIN PUCK YTPO3bI 370POBBIO,
€CJIM YeJIOBEK OYJET ABIIIATh TAKUM BO3IyXOM B TedcHHe 7 jeT? Ha mpoTsikeHun KaxIoro
rojga BO3JICUCTBUE TOKCHUKaHTa JiauTcs B cpeaHeMm 330 aHeil. 3HayeHUs MOPOTroBOit
MOIIHOCTH J103bI IIPU MOCTYIIJIEHUH C BO3yXOM COCTaBJISIOT: y aneroHa — 0,9 mr/kr-cyr, y
denona - 0,004 mr/kr-cyr, y dopmanpaeruaa - 0,2 mr/kr-cyr. 3nauenus CIIJIK s
TOKCUKaHTOB: aneToH — 0,35 mr/m®, gpenon — 0,003 mr/m®, popmansaerun — 0,003 mr/me,
(Ecnu unnexc omacHocTH MeHee 1, TO OMacHOCTH HET).

[IpenensHo momyctuMmasi koHumeHTparus nectuimna (JAT) B caxape cocrasmser 0,005
mr/kr. Cumtaercsa, 4tro xwurtenb Poccun chemaer B ron B cpeanem 19,7 kr caxapa.
Paccuunraiite puck yrpo3sl 3I0pOBbIO YEJIOBEKA, YIIOTPEOJIAIONIETO B TEUEHUHU S JIeT caxap,
B kotopoM cozaepxkanue JIJIT npessimaer ero 111K B 3 pa3a. [loporoBasi MOIITHOCTh J03bI
JUIT npu moctymienuu ¢ numed pasHa 5x10 ~ 4 mr/kr-cyr. (EcaM MHOEKC ONacHOCTH
MeHee 1, TO OMacHOCTHU HET).

PA3JEJI 2. OHEHKA PUCKA YI'PO3bI 3I0POBBIO ITPY BO3JIEHCTBUA
BECIIOPOTI'OBBIX TOKCUKAHTOB (HepaauoaKTHBHBIX KAHLIEPOT€HOB)

Paccunraiite HHIMBHUYaIbHBIM U KOJUIEKTUBHBIA PUCKH YIPO3bI 3I0POBBIO IS CIEAYOIINX
ycnoBuii. Conepkanue TMOKCUHOB B uTheBoM Boae paBHO 10 IIJIK >Tux Bemects B Boxe
(ITOK cocrapaser 2x10 ~ 8 mr/a). Bpems notpeGienus Takoil Boasl rpymmoii B 1000
yesoBek — 5 ser. Cpennsisg yactora notpediaenus — 300 aueii B rony. @akTop pucka npu
HOCTYIUIEHMH JUOKCHHOB ¢ BOJO# paseH 1,6x10° (mr/kr-cyt) ~ 1. YpoBeHb H0IyCcTHMOTO
pucka coctapisier 1x10™ 4 wen. - rox L. (Vposens gomycrumoro pucka pasen 1x10 ~* e
1. ron *1).

B BO3myxe HEKOTOpOro MPOMBIIIJIEHHOTO TMPEANpHUsITHS OOHapyXeH OeH3oil ¢
KOHLIEHTpauuel, pasHoii 15 mxr/m®. PaccuuraiiTe KaHIEPOreHHBIH PHUCK, KOTOPOMY
nojBepraercss pabouuil nmpu BIAbIXaHUM OeH30J1a B TeyeHue moJjyroaa. Cuuraercs, 4To 3a
pabounii neHp (Ha paboueM Mecte) uenoBek BabixaeT 10 M3 Bo3ayxa. KomudectBo pabounx
nHel B roxy — 250. dakTop pucKa NpH MOCTYIUIEHMH GEH30/1a ¢ BO3yXoM paBeH 5,5%10 ~2
(mr/xr-cyt) ~ L. (Yposens mgomyctumoro pucka pases 1x10 ~®uen. ™! - rox 1).

ITponiecc mpon3BOACTBA B OJHOM M3 LIEXOB 3aBOJIA CBSA3aH C IIOCTYIUIEHHEM B BO3IYX IIbLIH,
coeprkaliel HuKesb. M3MepeHus moka3ajiv, YTO KOHIIEHTpalWs HUKETS B BO3/IyXe B 6 pa3
npesbimaet 3Havenne [JK aukens B Bo3ayxe, kotopoe pasro 0,001 mr/m3. cuuraercs, 4o
3a pabounii neHp (Ha pabouem MecTe) yenosek BabixaeT 10 M Bosmyxa. PaccumTaiite puck,
KOTOpPOMY MOJIBEpraroTcs JI0A1, paboTaromue B 3ToM 1iexy B TeueHue 3 Jer. KomuuecTBo
pabouux nmHel B rogy — 250. @akTop pHCcKa ISl HUKEIS MIPHU €T0 MOCTYIUIEHUH C BO3IYXOM
pasen 0,91 (mr/kr-cyT) ~ L. (YpoBens nomyctumoro pucka pasen 1x10 ~4uen. ! rog ).



