TePCTl  HAYKU U Bbicuiero o0pazoBaHust Poccuiickoi deaepaumu

HuKHeKaMCKUH XMMHUKO-TEXHOJIOTHYECKHHA MHCTUTYT ((puiman)
(he1epanbHOro rocy/1apCTBEHHOro OJIKETHOrO 00pa30BaTeNbHOTO YUPEK/ICHHS

BLICLWICTO O6pa3OBaHI/I$I

«KazaHcKkuii HaUKM( anbHBIM UCCIIE0BATEILCKUM TEXHOJOIHUYECKUH YHUBEPCHTET

(HXTHU ®I'BOY BO «KHUTY»)

TBEPXJIAIO

.

Ceptudukart:
04A8D2820031B090BA4C36034B7C100E25
Bnapeney: Axmetos Wnbaap Nymeposuy
[Heicteutenen: ¢ 30.06.2023 po 30.09.2024

A yekTOpa 1o YP

[OKYMEHT NOAMUCAH [LHuku oposa
SMEKTPOHHOM MOAMMCHIO ' poB

2022y,

®OH/I OUEHOYHBIX CPT1CT™
110 JUCUHUTLIMHE (MOAYJIIO)

b1.B.17 «Koa>1a mexuocdepoty
(Koa H HAHMEHOBaHHEe AUCUHIUTHHLL (MoayNs))

20.03.01 « Texnochepuas 6ezonacuocniv)
(KO[I H HAHMCEHOBAaHHE HaﬂpaBﬂeHHH HOHFOTOBKH/ CﬂeLlHa.ﬂbHOCTH)

L ames s n e -

- AU Ap R LM WD OV L FUCLIC UM AN SALH )

6a’/‘/‘l nan
KBaJTH@HKaLHS

OYHO-3d404YHasd,3a09YHasia
(popma odyucHs

Hixaexkamck, - 22 1.



CocraBurel WC .

IOLEHT M.A.Py3aHoBa
(L 1OJKHOCT ) (D.H.0)

MOC paccMoTpeH U onoOpeH Ha 3acenanunu kadeapol HAXT |
nportoko Ne 7 o1 06.04 7077 r

3aB. Kageapoi T TTams rman

(W.VLAL)

JKcrneprT:

Pykosoanrens OOITJI 5 o IILH..k.T.¢

q)l10, AOJIKHOCTD, OpraH“)uL\nn. nual




Ilepeuenv kKomnemenyuil ¢ yKazanuem ypoeHeil ux oopmuposanus
no nanpasnenuio noocomosxu oaxanaspos 20.03.01 «Texnocheprnasn 6ezonacnocnivy

HpOd)LUZb «be3onacHocms mexHo102UuUecKUX npoueccos u IPpoOu3BoaACTB»

Komnierenmus:
I1K- 3 Cniocoben pa3pabaTbiBaTh B OpraHU3aIlil MEPONPUATHS TIO OXpaHe OKPYKAIOIIei cpe/ibl U 00€CTICUNBATh IKOJIOTUYECKYIO
0€30MacHOCTh U JJOKYMEHTaIbHOE 0()OPMIICHUE OTYETHOCTH B COOTBETCTBUU C YCTAHOBJICHHBIMU TPEOOBAHUSIMU,
NHaukaTopsl JOCTUKEHUS] KOMIIETCHIIUU:

[IK-3.1 - 3HaeT MCTOYHUKH BBIOPOCOB M COPOCOB 3arps3HSIONIMX BEIIECTB, OTXOJIOB B OKPYXAIOIIYIO Cpeay, HOPMATHUBHBIC
IIPaBOBBIC AKTHI B 00JIACTH OXPaHbl OKPYXKAIOIIEH Cpe/ibl, METOJIbI M CPECTBA JIMKBHUJIAIUU TTOCIICICTBUI HAPYIIICHUS COCTOSHUS
OKPYXKAOILIEN CPEbI;
[1IK- 3.2 - YMeeT BBISBIATh UCTOYHUKU W TTPUYHMHBI U OIICHUBATH MOCIICJICTBUSI aBAPUMHBIX BHIOPOCOB M COPOCOB 3arps3HSIONINX
BEIIECTB U CBEPXHOPMATUBHOIO 00PAa30BaHUSI OTXOJA0B B OKPYXAIOIIYIO CPENy B OpraHU3alllH;
[1IK- 3.3 - Brnazneer HaBbIKaMH BBISIBJICHUS, aHAIM3a MPUYMH U BHECEHUS MPEUIOKEHUNA N0 YCTPAaHEHUIO UCTOYHUKOB aBapUIHBIX
BBIOPOCOB M COPOCOB 3arps3HSIONINX BEUIECTB, CBEPXHOPMATHUBHOIO 00pa30BaHUs OTXOJI0B B OKPY’KAIOIIYIO CpEly B OpraHU3aIuH.

Komnerennus:
IIK- 5 - CnocobeH pa3pabaThiBaTh CIOCOOBI KOHTPOJIS BHEIPSEMBIX Ha MPEINPUATHH MEPONPHUATHH B 00JACTH OXpaHbBI
OKPYXKAIOIIEH CPEbI;

NHauKaTopbl JOCTHKEHUS] KOMIIETEHIIUU:
[1K-5.1 - 3HaeT MeTOBI U CpPEeACTBA O0ECIIEUEHHS SKOIOTMUYECKON O€30MaCHOCTH, TEXHOJIOTHUECKOE 000pYI0BaHUE OPTaHU3AINH U
MIPUHIIUIIBI €70 PaOOTHI |
[IK- 5.2 - YMeeT aHanu3upoBaTh OCHOBHBIC HAIPABIICHUS TMOBBIIICHUS IKOJOTHUYECKON O€30MacHOCTH OpraHU3alliU C y4eTOM
crien(UKN TPOU3BOJICTRA,
[1K- 5.3 - Bnageet cnoco6amMu KOHTPOJIS ¥ IPETYTPEKICHAS BOSHUKHOBEHUS UPE3BbIYaiHBIX CUTYAIUi B 001aCTH MPUPOJO00XPAHBI
Ha MPeANPUATHH.



Hnouxamop
00CmuUdICeHUA
KomnemeHnyuu

Cooeporcanue
KomnemeHnuyuu

Smanwl popmuposanus KomnemeHyuu
(vkazamo ece memwl uz PI1/])

Jlexkuuu

[IpakTruec
Kast pabota
Nel,Ne2, zauet

Jlabopamopuoie
3anAmun

Kypcoesou
npoekm
(paboma)

Haumenosanue
OUEHOUHO020 cpedcmea

[1K-3.1

3HaeT UCTOYHUKHU
BBIOpOCOB U cOpOCOB
3arps3HSIOMINX ~ BEIIECTB,
OTXOJIOB B OKPY>KAIOIIYIO
cpeny, HOPMAaTHBHBIC
NPaBOBbIC aKThI B O0JIACTH
OXpaHBbI OKpy’Karoleu
CpeZbl, METO/IbI M CPECTBA
JMKBUJALUU OCIIEICTBUM
HapyLIEHUs COCTOSIHUS

OKPYKAIOILEH CPeIbl

Temur 1-4

[IpakTruec
Kast pabota
Nel,Ne2, 3auer

He
npedycmompen
bl

He
npeoycmompeHvl

[TpakTnueckas
Nel,Ne2,
pabora,

paborta
KOHTpPOJIbHAA
3a4er

I1K-3.2

Ywmeer BBISIBIISATh
UCTOYHHKU M TIPUYUHBI H
OIICHWBATh  TOCTIEACTBHUS
aBapUHBIX BHIOPOCOB W
COpOCOB  3arpsI3HSIONIUX
BEIIIECTB u
CBEPXHOPMATHUBHOTO
o0pa3oBaHUs OTXOJIOB B
OKPYXAaIoIyl0 Cpeay B
OpTraHu3aIuu

Temor 1-4

Tema 2, 4

He
npeoycmompe
bl

He
npeoycmompenl

[IpakTuueckas
Nel,Neo2,
pabora,

paborta
KOHTPOJIbHASI
3a4yer

[1K-3.3

Bnaneer
BBISIBJIICHUS,

HaBbIKaMH
aHaJIn3a

Temor 1-4

Tema 2, 4

He
npedycmompen
bl

He
npeoycmompenut

IIpaxTrueckas
Nel,Ne2,
pabora,

pabota
KOHTPOJIbHAS




OpUYMH W BHECEHMS
IIPEIIIOKEHUN o
YCTPAHEHUIO HCTOYHHUKOB
aBapUHBIX BBIOPOCOB H

3a4€CT

cOpOCOB  3arpsi3HSIOLIUX
BEIIECTB,
CBEPXHOPMATHBHOT'O
oOpa3oBaHUsl OTXOJIOB B
OKpYXXalolllyl0 Cpeay B
OpraHu3anuu

IIK-5.1 | 3gaer mMeToabl U cpeacTBa | Temot I-4 Tema 2, 4 He He [TpakTrueckas
obecricucHus npedycmompen | npedycmompenst | pabora Nel,Ne2,
SKOJIIOIICCKOi bl KOHTpOJIbHast ~ paboTa,
0€e30I1aCcHOCTH, saset
TEXHOJIOI'MYCCKOC
obopynoBaHue
OpraHHu3alvy U MPUHIIAIIEI
ero paboThl

IK-5.2 | YMeeT aHanm3upoBaTh | Temor 1 -4 Tema 2,4 He He [IpakTnueckas
OCHOBHBIE  HAIpPAaBJICHUS npedycmompen | npedycmompenst | pabora Nel,Ne2,
TOBBIILICHHS bl KOHTpOJIbHAss ~ paboTa,
JKOJIOTUYECKOU et
0e30MmacHOCTH
OpraHu3ali C Y4E€TOM
cneruKNA MPOU3BOJICTBA

1IK-5.3 | Bhnaneer cnocooamu | Temwr 1-4 Tema 2, 4 He He [MpakTuueckas
KOHTPOJIS U npedycmompen | npedycmompenst | pabota Nol,No2,

bl KOHTpOJIbHAst ~ paboTa,

NpEaYyIPEXKICHUS

3a4CT




BO3HUKHOBCHUS
Ype3BbIYAWHBIX CUTyallUU
B obnacTu
MIPUPOTOOXPAHBI Ha
npeAnpUSTUN




Ilepeuenv oyenounvix cpeocme no oucuyuniune (Mooyio)

Ouyenounvte cpeocmea | Kon-eo Min, éa106 Max, oannoe
(6a3zoevtii (noevluueH bl
yposeHs) yposeHs)

Ilpakmuueckasn paboma 2 12 20
Konumponvnas paboma 1 12 20
3auem 1 24 40
Hmozo: 60 100




IlIkana ouenueanusn

Hu¢posoe | Boipaxkenue B | CiioBecHoe Kputepuu oneHKkH HHINKATOPOB AOCTHKEeHHsI pH ¢opMe KOHTPOJIS:
BbIPAKeHHe Oaju1ax: BbIPaKEHHE JK3aMeH / 3a4eT ¢ OLEHKOIi 3a4yer
5 87 - 100 Ornmnyno |OueHKa «OTJIMYHO» BBICTABISETCA CTYIEHTY, €CIH TEOpPETHUYecKoe
(3auTeHO) |copepxkaHWE Kypca OCBOECHO IOJHOCTHIO, 0€3 MpOoOEeIoB; MCUEPIBIBAIOIIE,
MOCJIEIOBATEbHO, YETKO W JIOTMYECKM CTPOMHO W3JaraeT Marepuan,
CBOOOIHO CHpaBisieTcsl € 3ajJadyaMH, BOIPOCAMH U JAPYTHMH BHJIAMH
IMPUMCHCHU A 3HaHPII7[; HCHOJIB3YECT B OTBETE HOHOHHHTCHBHBIﬁ MaTcpurail BCC
MpEAYyCMOTPEHHbIE TIPOrpaMMOM 3aJlaHMsl  BBINOJHEHBI, Ka4eCTBO UX
BBIITOJIHEHUSA OILICHCHO 4YHCJIOM 6ann03, OJN3KAM K MaKCUMAJIbHOMY;
AHAIM3UPYET MOTYICHHBIC PE3YIIbTAThI; MPOSBIISIET CAMOCTOSTEIBHOCTD ITPH
N Onenka «3a4TEHO» BBICTaBJISIETCSI
BBIITOJIHEHUH 3alaHUN
CTYACHTY, €CJIM OTBCTHI Ha BOIIPOCHI II0
4 74 - 86 Xopomo |OmeHKa «XOpOIO» BBICTABIACTCS CTYACHTY, €CIH TEOPETUYECKOe
TEMaM AJUCLHHUIIIIMHBI ITIOCJIICA0OBATCIBHBI,
(3auTeHO) |comepkaHWE Kypca OCBOCHO IIOJHOCTHIO, HEOOXOIWMBIEC IPAKTUUECKUE
JOTMYECKA  M3JIOKEHBI,  JIOIyCKAalOTCs
KOMITETEHIIMU B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEIYCMOTPCHHEIC
., HE3HAYUTENbHbIE HEJOYEThl B OTBETE
mporpaMMoii OOydeHHsT y4eOHbIe 3aJIaHUsl BBIIIOJHEHBI, KadeCTBO WX
CTyJICHTa, TaKWe Kak  OTCYTCTBHUE
BBITIOJIHEHUST JIOCTATOYHO BbIcOKOe. CTyIEeHT TBEpAO 3HAET MaTepHal,
CaMOCTOSITENIBHOTO ~ BBIBOJIA,  pEUCBBIC
TPaMOTHO M TIO CYWIECTBY H37aracT €ro, He JOMYCKas CYWECTBEHHBIX| ' o =~ -
HETOYHOCTEH B OTBETE Ha BOMPOC. p
3 60 - 73 VYnoenerBopu |OLieHKa  «YAOBJICTBOPHUTEILHO»  BBICTABISICTCS  CTYACHTY,  ©CIH
TENHHO TEOPETHUYECKOE COJIepKaHUEe Kypca OCBOCHO YaCTHYHO, HO TPOOETBl He
(3a4Te€HO) |HOCAT CYIIECTBEHHOTO XapakKTepa, OONBIIMHCTBO MPEIyCMOTPEHHBIX
MPOrpaMMON 3aJJaHNH BBITIONHEHO, HO B HUX UMEIOTCS OIIMOKH, ITPU OTBETE
Ha MOCTaBJICHHBIN BONPOC CTYACHT JOMYCKAET HETOYHOCTH, HEMOCTATOUYHO
MPaBUJIbHBIC (OPMYITHUPOBKH, HAONIONAIOTCS HAPYIICHUS JIOrMYeCKOM
MOCJIEIOBATENILHOCTH B U3JIOKEHUU IIPOTPAMMHOr0 MaTepuania.
2 Hwxe 60 HeynosnerBop |OrnieHka «HEYIOBIECTBOPUTEIHHO» BBICTABISACTCS CTYICHTY, eciii oH He|OlleHKa «HE 3a4TEHO» BBICTABIACTCS
WUTETbHO  [3HAET 3HAYUTENBHOW 4YacTH TMPOTPAMMHOrO0 MaTepuaia, JONYCKaeT|CTyIeHTy, €ClIH CTYyJeHT He 3Haer
(He 3a4TEHO) |CYIIeCTBEHHBbIC OIMUOKHU, HEYBEPEHHO, C OOJBIIMMH 3aTPYJHCHUSMH|OCHOBHBIX IMOHSATHH TEMbI JMCIUILTHAHBI,
BBIMIOJIHSACT  TpPAKTHYeCKWe paboThl, HEOOXOMUMBIE MNPAKTUYECKHE|HE OTBeYaeT Ha JIONOJHUTEIbHBIC H

KOMIICTCHIIMM  HC C(i)OpMI/IpOBaHLI, OOJIBIINHCTBO npeayCMOTPECHHBIX
nporpaMMoﬁ 06y‘IeHI/IH y‘leGHLIX SaZ[aHI/Iﬁ HC BBIIIOJJHCHO, Ka4€CTBO HX
BBIITOJTHCHH A OLICHCHO YHCJIOM 6aJ'IJ'IOB, ONU3KUM K MHWHHUMAaJIbHOMY

HaBOJAIIME BOIIPOCHI ITPEoAaBaTCIIA.




Kparkas xapakTepucTHKa OLEHOYHBIX CpPe/ICTBa

No
n/n

Haumenosanue
OUCHOUHO20
cpeocmea

Kpamkasa xapakmepucmuxa oyeHouH020
cpeocmea

Ilpeocmaenenue
OUEHOUHO20
cpeocmea 6 ponoe

2

3

4

IIpakTrueckoe
3aHATHE

B xome mpakthueckux paboOT CTYIEHTHI
OBJIAJIEBAIOT YMEHUSIMH MOJIb30BATHCSA
paboTaTh C HOPMATUBHBIMU JOKYMEHTAMH U
MHCTPYKTUBHBIMU MaTepualaMH,
CIIPABOYHHUKAMHU, COCTABIISITh TEXHUYECKYIO
JIOKYMEHTALUIO; BBITIOJIHATH YEPTEKHU,
CXeMbl, TaOJMIlbl, pelmaTh pa3HoOro poja
3aJlaud, JIeJaTh BBIYUCIICHUSA, OIPEAECIATh
XapaKTepUCTUKH  PA3JIMYHBIX  BEILIECTB,
00bekTOB, sBieHUN. llenb mnpakTHYECKHX
3aHSATUN  3aKJIIOYaeTCs B BBIPpA0OTKE Yy
CTYJICHTOB HaBBIKOB IIPUMEHECHUS
MOJYYEHHBIX  3HAHWUM  JJI1  pPEUICHUSA
IIPAKTUYECKUX 3a7a4 B MPOLIECCE COBMECTHOU
JEATENbHOCTH C MPETOAABATEISIMH.

Temsl
MPAKTUYECKUX
3aHSATHUM;
KOHTPOJIbHBIE
BOIIPOCHI
3aJIaHUs 110 TEME
MPAKTUYECKOTO
3aHSATHUS

KontponbHas
pabota

CpencTtBo TMpOBEpKHM YMEHUW TPUMEHSITh
MOJIyYCHHbIE 3HAHUS [UJIs pEeHIeHHs 3aaay
OTIPEJICTICHHOT0 TUIIA [0 TEME HIIU pa3feny.

Kommekr
KOHTPOJIbHBIX
3aJlaHuH 110
BapuaHTaM




MuHucTepcTBO HayKH U BbiciIero ooOpazoBanus Poccuiickoit @denepanuu
HuxHexkaMCKuii XUMHUKO-TEXHOJIOTMYECKUM HHCTUTYT ((prrai)
dbenepaibHOTO rOCYJapCTBEHHOTO OIOKETHOIO 00Pa30BaTEIbHOIO YUPEKACHUS
BBICILIETO 00pa30BaHUs
«Ka3zaHCKHi1 HaIMOHAIBHBINA UCCIEA0BATEILCKUN TEXHOIOTUYECKUN YHUBEPCUTET

Daxyrbmem mexaHuyeckuu
Kageopa Ilpoueccos u annapamos xumuieckux mexnono2ut

YueOupiM MmaHoM 1o HampaBiieHuto noarotoBku 20.03.01 «Texunocghepnasn
6e30nacnocmb»z[nsl O6yanOH_II/IXCH npeayCMOTpCHO MPOBCACHUC TMPAKTHYCCKUX
3aHATUN 1O JIUCIHUIUTMHE JKo02us _mexuocghepvt B 5 cemectpe. OOydaronmaMmcs
Ipe/UIaraloTcsl pasHOYPOBHEBBLIE 3aJayd W 3aJaHUA PEKOHCTPYKTUBHOI'O YpPOBHS,
IIO3BOJIAIOIINE OLIEHUBATh U IUAarHOCTUPOBATHL YMEHUS CUHTE3UPOBATh, aHAJIM3UPOBATD,
000011aTh (PAKTUYECKHUIN M TEOPETUUECKUN MaTepual ¢ (GopMyJIUPOBAHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJIICHHEM MPUYUHHO-CJICICTBEHHBIX CBA3EH.

IIpakTuyeckas padora Nel.
a) OmnpenejieHHe PacyeTHOr0 Pacxola CTOYHBIX BOJA U TeoOMeTPHYECKHX pPa3MepoB
OTCTOMHMKA (MeCKOJOBKH-KMPOJIOBKH) IJIsl 0UMCTKHU cTOYHBIX BoJ (CB) npeanpusitust

ITo mucrummae B1.B.JIB.5.1 Dxomorust TexHochepsl
OrnpenenuTh pacueTHBIN pacXo]l CTOUYHBIX BOJ M TEOMETPHUIECKUE Pa3MEPHI IIECKOJIOBKHU — KUPOJOBKU
st ounctkn CB mpennpusiTus ¢ MpOW3BOJICTBEHHOW MoOIIHOCTHIO II — 25 T/cMeHy m HOpMO
BO0OTBeIcHU M = 20,2 M°/T MPOJYKIHM C y4eToM 4acoBoro koddduumenta Ku = 2,5 u npn
ckopoctu asmwkenus V = 0,003 m/c, co cpeaaum aquametpom dactuil d = 100 MKM, KOJUYECTBO 4aCOB
paboTsl B cMeHy t = 8 yaco paboueii ryouHo# noBymku H = 1,5 M; P sxua. = 800 xr/m®; P vact. =
1000 xr/m3; pox. =0,5 - 10 IMac.

CkopocTh OcakJeHusi TMpUMEecel WM BCIUIBIBAHUS KameleKk HePTIpoIyKToB (3Kupa)
onpezensercs no Gopmyie:

U=( gdzr / 18)((Pa— Px)/ px)
JlnvHa HeTENOBYIIKHU:
L=(VH/0,5(U-05V))
MakcumanibHbIN yacoBol pacxon CB:
Q=(m-II-Ku) / t
PaGouas mmpuHa HeTETOBYIIKY paBHA:
B=0Q/ (V- H-3600)
HWCXOJIHBIEC JJAHHBIC

1 2 3 4 5 6

IT — mpou3B. MOIIHOCTh 10 11 12 13 14 16
T/CMEHY

M — HOpMa BOJIOOTBEICHUS 17,1 18,7 19,4 20,2 | 21,6 | 23
M3/T
K4 — gacoBoit koapduruent 15 2,6 2,7 2,2 2,8 2,1
(1)




V — CKOPOCTb IBHKEHUS 0,001 | 0,002 | 0,003 0,004 | 0,005 | 0,00

(m/c) 6
d — cp. nuameTp yacTHIl 10 20 30 40 50 70
(MKM)

{ — KOJIMYECTBO 4acOB pabOTHI 8 9 10 11 12 9
H — pabouas riyOuna 1,1 1,2 1,3 1,4 1,5 1,7

JIOBYIIKH (M)
Pr — mnotHOCTB BOAKI (KI/M3) 600 700 800 90 1000 | 120
0 0

Pk — nmotHOCTE )mpa (kr/m®) | 400 500 600 750 800 | 950

Lk — BSI3KOCTh skuakocTu (mac) = 0,005 ITac.

0) PaccuuraTh KOJIMYECTBO amnmapaToB CHCTEMbl MEXaHWYECKOM OYMCTKM CTOYHBIX BOJ,
COCTOSIIIIE M3 TECKOJOBKH, OTCTOMHMKA W MEXaHMYeCKOro (MibTpa, €ClIM KOHIEHTpalus
rpyOOAMCIIEPCHBIX M B3BELIEHHBIX NMPUMECEH B CTOYHBIX BOJAaX Ha BXOJE B OYUCTHBIE COOPYKEHUS
C1=2500 mr/am°, a Tpebyemast KoHIeHTpanus Ha Beixoae Co""=20 mr/ mv°.

Db hexTHBHOCTH PaOOTHI COOPYKEHHN: Nneck=90%, Norer=55%, N$p=60%

Pemenne.

1) TlpurrMaeM oHy HmeckonoBKy. KoHIeHTpanus npuMeceii mocie meckoloBKH, MT/ IM°

Co=C1'=C1(1 Mneex)=2500(1-0,9)=250

CrouHble BOJIbI HAITPABJIAIOTCS B OTCTOWHUK.

2) IlpuarMaem oMH OTCTOMHUK. KOHIIEHTpaIus mpuMecei mociie OTCTOMHUKA, MT/ M
C1"=C2"=C2(1Morer)=250(1-0,55)=112,5

Bonbl HanpaBsitoTCS HA MEXaHUYECKUH UITBTP.
3) [Ipuaumaem oauH Mexanudeckuit GuibTp. KoHnleHTparus npumeceit nocie GuibTpa, mMr/
M
Co''=C>'(1-m9)=112,5(1-0,6)=45

Konuenrtpauus mnpumeceit mnpesbimaer Tpedyemyro. Takum o0pa3oMm, [aHHYIO CXeMY
HEO0OXO0IUMO JIOTIOTHUTb.

4) JlonycTum, 4TO B CXEME OYMCTKH JIBa OTCTOMHMKA. KOHIIEHTpaIKs PUMECei TOCiIe BTOPOTo
OTCTOMHMKA COCTAaBHT, MI/ IM°

C1"=C2" (1-1orer)=112,5(1-0,55)=50,625
Jlanee BOJBI HANPAaBISIOTCS HA MEXaHWYECKHH (UIBTp, MOCie KOTOPOro KOHIICHTpAIUs
npumeceii coctaBut, Mr/ am°
C>'"=C1" (1-m¢)=50,625(1-0,6)=20,25
KoHuenTpauus npumeceit mpeBblIaeT TpeOyeMyslo.
5) [IpuHrMaeM, 4To B cxeMe OJMH OTCTOMHUK U JBa MEXaHMYECKUX (PUIIbTPa, OCIE KOTOPBIX

KOHI_[CHTpaI_[I/ISI HpHMeceﬁ COCTaBUT, MF/ ,Z[MS
Co"=Cy" (1-19)=45(1-0,6)=18

KonmenTpanus npumeceii cHuxaeTcst 10 TpeOyeMOro YpOBHSL.




Puc. 1. Cxema MexaHIUECKOH OUHCTKY CTOYHBIX BOJ] [IPOMBILIUIEHHOTO TPEIIPHSITVS

BbiBoa. Takum oOpaszom, pazpaboTaHHas cHCTEMa OYHMCTHBIX COOPY)KEHHUH, COCTOSIIAs U3
OJTHOM TIECKOJIOBKHU € MNieck=90%, OJTHOTO OTCTOMHHKA € Norer=5% ¥ JBYX MEXaHUYECKUX (PHIBTPOB C
M4=60%, TIpu ucxoaHol KoHuenTpamuk C1=2500 Mr/ 1M° B KOHEUHOM HTOTE OUYMIIAET CTOYHEIE BOJIBI
10 C2"=18 mr/ nm3, uT0 MeHbIIE TpeOyeMoii KOHIIEHTPAIUH, paBHOil 20 M/

PaccunTarh KONMMYECTBO ammapaTtoB CHUCTEMbl MEXaHMYECKOH OYHMCTKM CTOYHBIX BOJ,
BKJTIOYAIOIIEH MECKOJIOBKY, OTCTOMHUK M MEXaHWYECKUH (DMIBTP, A CHWKCHUS KOHIICHTPAIIUH
MEXaHHYECKMX MpUMecell Ha BBIXOJIE M3 COOPYKeHHil 10 3HaueHMs «He Gomee 20 mr/mm®» mpu
WCXOJIHBIX JTAaHHBIX (Tabiuia 3).

Wcxonusie maHnabie

Howmep Komu. mpumeceii s D¢-cTh pabotsl | Dd-CTh paboTsl I¢-ct>  padorr
CTOYHBIX BOJIaX Cl, o MEXaHUYECCKOT'O
BapHvaHTa 3 MECKOJIOBKH, Nneck, % | OTCTOMHUKA, Norer, %
MI/IM $uibTpa, N4, %
1 2400 72 46 60
2 2300 85 52 66
3 2000 85 50 65
4 1700 72 60 45
5 2200 78 50 63
6 1550 55 70 65
7 2250 85 46 50
8 2350 85 50 60
9 1900 55 75 45
10 1800 70 64 75

IIpakTuyeckasi padora Ne2
a) Omnpenenenue pacdyeTHOro HW3OBITOYHOTO JAaBJICHWS  B3pbIBa  BEIECTBA,
nocrymnaroiiero B nomemienue npu apapuu Ilo nuciumnuae b1.B.JIB.03.01 Dkonorus

TeXHOCHEPHI

OHpeI[eJ'ICHI/IC pacu€THOrO n30BITOYHOIO JaBJICHUA B3pbIBa U JOITyCKaeMOro N30BITOYHOTO JaBJICHUA
IJId IMIOMCUICHUA, CPAaBHUTH O3TH BCJIIMYHHBI U caclaTtb BbBIBOJA O IIPOYHOCTH IIOMCIICHHUSA. B
IIPOU3BOJACTBCHHOC IIOMEIICHUE C pasMEpaMu AXBXH, PaCIIOIOKEHHOC B OJHOSTA)KHOM KUPIIUYHOM
3JaHUU C TOHLHHHOﬁ CTEH O U HE HMCIOLIEM OKOH, B PE3YJIbTATC PA3BUTUMA aBapHﬁHOﬁ CUTyalluu
MOCTYIIJIO M KI B3pbIBOOMAcHOro BemiectBa (roprouero raza wiu mnapoB JIBX). TpebGyercs
OIIPCACIINTE PACUCTHOC A30BITOYHOE HAAaBJICHUC B3pPbIBA, HOITYCKAEMOC A30BITOYHOE JaBJICHUA JIA
IMOMCIICHUA, CPABHHUTDL 9TU BEJIMUYUHBI K CACJIATh BBIBOA O ITPOYHOCTHU ITIOMCIICHH . I/ICXOI[HBIG JaHHBbIC
3a/lavy IIPpUHATH I10 Ta6J'II/ILIe.

BapuanTel 3anaun

Hapamerpe: o (1 |2 I3 14 |5 16 7 |8 |9
Pazmepsr

HOMCIIICHH, M- 4 |18 12 16 | 32 | 22 |26 10 4 @34
- nnHa A

] B 16 12 8 19 21 11 14 6 8 |18
HIMIPHHA 4 38/32 32 | 6 42 48 28 34 62
- BeIcOTa H

Tommuua cted, cM | 64 | 48 |62 50 | 54 60 |45 | 38 58 |40
Knacc I I 11 1 1 I I I i1l




OTBETCTBEHHOCTH
COOPYKEHUS
BemectBo, = - < T < 1 =
noctymnaromee B 5 o O =20 & T 87 B = =
E o % © Q = S o E ~nl @ @ E
HOMEIIEHHE  TIpH st 2 | § 2 S 5 X ex 2T S
aBapuu <0@is K Z£ S a <6 88 =«
KMracca BCICCTRA, 1679 106 112 | 16 2 18 |09 11 |21 08
Mrothoers =1y 47 001625 1348 0,64 2,02 0,09 1,17 3,48 2,02
BEIIICCTBA, KI/M 9

PacueTHOoe M30bITOUHOE aBJiI€HHE B3pbiBa Ap I TOPIOYMX BEIECTB, COCTOSIINUX U3 aTOMOB
yrinepoaa (C), Bogopoaa (H), xucnopoma (O), xmopa (Cl), 6poma (Br), tioga (I), u ¢ropa (F),
onpezensercs no gopmyne [1]:

Ap :( (pmax—po) (m Z 100)) / (ch Cer p KH), (l)

I7I€ Pmax — MaKCHMaJlbHOE JaBJIEHHE B3pbIBAa CTEXMOMETPUYECKOW Ta30BO3IYIIHOW WU
MapoOBO3JIYIIHOM CMECH B 3aMKHYTOM OObeMe, ONpeaeNieMOoe SKCIEPUMEHTAIBHO WM IO
CIPaBOYHBIM JIaHHBIM (TIpU OTCYTCTBUM JaHHBIX AomyckaeTrcss nmpuHuMarh paBHbIM 900 klla); po -
HavanpHOE naBieHue, klla (momyckaercs npunumath paBHbIM 101 kIla); m — macca roprodero rasza
win napos JIBX, noctynuBmux B pe3ynpTaTe aBapuM B MOMeEIIEHUE, KI; Vg — CBOOOTHBIH 00bEM
ToMemieHns, M° (JomycKaeTcss TIPHHUMATH 3TOT 00BEM YCIOBHO paBHEIM 80 % TeoMeTpHYECKOro
00beMa TTOMEIIEHH s ); p — TNIOTHOCTh Napa WM Ta3a, KI/M°; Z — Ko3(GUIHEHT yIacTHs TOPIOYETro BO
B3phIBe (Jutst roprounx ra3os z = 0,5; mis mapos JIBXK z = 0,3); Ky, — ko3pPHUIIHEHT, YIUTHIBAIOIIHI
HErepMETUYHOCTh MIOMEIICHUS M HeaJnabaTUIHOCTh MpoIlecca ropeHust (I0MycKaeTcs MpUHUMATh K,
= 3); Cem— CTEXHOMETpUYECKAs KOHIIEHTPAIMS Toprourx ra3os win mapos JIBXK, onpenensiemas o
dbopmyie:

Cem=100/(1+4,84B), (2)

rae S =ne + 0,25(n, — ny) — 0,5n, — crexuomMeTpryecKuii KOAPPHUIIMEHT KUCIOPOIa B PEAKIHH
ropeHus; Ne, Ny, Nx, No — YMCIO aTOMOB COOTBETCTBEHHO Yriiepoa, BOJAOPOIA, TaIOTEHOB U KUCIOPO1a
B MOJIEKYJI€ TOPIOYEro.

Jlis ompeneneHus JOMYyCKaeMoOro H30BITOYHOTO JaBJICHHS B TOMELIEHHH HE00X0IuMOo
MIPeIBAPUTENILHO OINPEAETUTh CTEIIEHb B3PhIBOOMACHOCTH OOpAIIaIoLIMXCsl TOPIOYMX BellecTB (TalJl.)
Y TI0 YCTaHOBJIEHHOW CTENIEHH OMACHOCTH BEUIECTBA BHIOPATh COOTBETCTBYIOIINMN €l ypOBEHb (KJ1acc)
B3PBIBOYCTOMUUBOCTH COOPYXKEHHS U3 CIEIYIOIUX COOTHOIIICHUN:

Crenenb B3PbIBOONIACHOCTHU I'OPHOYHX BECIICCTB

CreneHp B3ppIBOONIACHOCTH BEIIECTBA Kitacc B3pbIBOYCTOMUYMBOCTH 3J1aHUS
1 I
2 I
3 Il
4 \Y/
5 \Y
CreneHb B3pbIBOONACHOCTH F'OPIOYHX BELIECTB
I'oproune BeniecTBa Crenenb
B3pBIBOOIIACHOCTH
AMMMaK, MeTaH, METHJIOBBIN CIIUPT, XJIOPUCTHIM METHII, XJIOPUCTHIN
- 1 (cmabas)
AnietoH, OeH3071, OyTaH, OyTUIOBBIN CIIUPT, FEKCaH, T'eNTaH, NeHTaH 2 (cpemnsist)




ByraaueH, AMATHIIOBBIN CIIUPT, MIPOTIAH, MPOMUJICH, STUIOBBINA ciupT | 3 (MOBBINICHHAS)

bensun, mapajiberui, oJIu3TUIICH, CTHPOJI, hypaH, STUJICH 4 (BBICOKASN)

AneTrIieH, BOJIOPO/I, CEPOYIIIepOT 5(upe3BbruaitHo
BBICOKAs)

Jlomyckaemoe U30bITOYHOE JaBICHHUE B IOMEIIEHUU Apoon YCTAHABIUBAETCS C YUETOM YCIOBHUI
paboTHI M MPOYHOCTH KOHCTPYKIIHIA, @ TAK)KE IPOYHOCTH CBS3EH MEKIY HUMU:

Ap()on = Apcm : ke / knpa (3)
rae Apem — IOIyCKaeMOE CTaTMYECKOE JaBJeHHUE (CTaTUyecKas Harpyska), ompenaessieMas 1o
Hanbosiee cnabbiM KOHCTPYKIHSIM, KOTOPbIE MOTYT TOBJIMATH Ha B3PBIBOYCTOWYHBOCTH COOPYKEHUS
(npu OTCYTCTBMM HEOOXOJMMBIX NaHHBIX Apcn MOXHO NPUHHMMATh Mo Tabn. 24 ¢ yd4eToM Kiacca
OTBETCTBEHHOCTH coopyxkeHus B klla); ks — kodpduumeHTt, yduThIBaIOIINNA BETPOBOH paiioH
CTpOMTENbCTBA (pa3sMelieHns ) coopykenus (r. Kazanb pacrosioskeH BO BTOPOM BETPOBOM paiioHe K, =
0,8); kup — K03 DUIIEHT PUBUACHUS CTATUCTUYECKOW HArpy3ku (Taoi.).

JonycTumMble 3HaYeHHs TABJIEHHS HA COOPYKEHHUS U KOHCTPYKIHH
3Hauenue Apcm, Klla, mpu knacce

Tun u XxapakTepucTuka 30aHUN, KOHCTPYKIAN OTBETCTBEHHOCTH COOPY>KCHUS
| I Il

Kupnnunsie o1HOATaXXHBIE 3/1aHHS C TOJIIHUHON
CTCH:
1o 51 cm
10 64 em 10 9,5 9

12,5 11 10,5
@DepMbl, MIIUTHI, OATKU TOKPHITHH, EPEKPHITHIA 10 95 9
CamoHecymMe CTCHOBBIE ITAHEIH, IEPErOPOAKH 7,5 7,1 6,7

3HaueHust K,y B 3aBUCMMOCTH OT BH/Ia KOHCTPYKIHH H KJacca
B3PbIBOYCTOIYHBOCTH COOPY KEHHS

Kitacc B3pbIBOYCTOMUHUBOCTH

Koucrpykims I T i \Y \%

[TnuThI, OaJIKK IEPEKPHITHI U MOKPBITHI, HECYIIIUE U

1,1 1,15 1,2 1,25 1,5
CaMOHECYIIIME CTEHOBBIE MTaHEJNH, IEPETOPOIKU

depmbl, TIIaBHBIC 0ATKH MEPEKPHITHI M IIOKPHITUI 1,15 1,2 1,25 1,3 1,4

KomnoHHBI, Hecylue CTeHbl 1,2 1,25 1,3 1,4 1,5

IIo pe3yjibTaTaM pacdyCcTOB M30BITOYHOTO U A0ITYyCKacMOro JIaBJICHUM NI€Ja€TCs BBIBOJ O
IIPOYHOCTHU ITPOU3BOACTBCHHOI'O IIOMCIICHUA.

0) OnmnpeneneHue KOJIWYECTBA BPEIHBIX BEIIECTB, IMOCTYMAIINX Yepe3
HEIIOTHOCTH (raHueBbiX coequnenuii mpu  0,02:10° < Py < 2:10° Ia

KonmdecTBo Ta30BO cMecH, BBIACISAIONICHCS Yepe3 HEIUIOTHOCTH (DIIaHIIEBBIX
COCIMHEHHUI, MOYKHO OIIPEAEIUTH IIPUOIMKEHHO 0 GOPMYIIE IS Puss > 2-10° Ila, HO ¢
ko3(ppunmentom 3amnaca 1 = 1,5 kr/u:

G=357-10°-15p,mV,/M/T (4)
Ipumep:
OnpenennTb KOJIMYCCTBO BPCAHBIX BCIICCTB, BBIACIIAIOMNXCA YC€PEC3 HCINIOTHOCTH



(p1aHIIEBBIX COEIMHEHNI BHOBb CMOHTHUPOBAHHOIO LIexoBoro Tpybomnposoaa (d = 108
MM, TOJIIIMHA CTeHKU 4 MM, jyiuHa 150 m).

Ucxonnsie nannbie. CoctaB cpenpl B TpybomnpoBoae, % (mac.): Bogopoa — 58,9;
okcup yraepona — 7,1; metan — 34. TemnepaTypa ra3oBoit cmecu B Tpyoomnposoe t = 50
°C. 130BITOYHOE JaBiieHUE B TPYOONpoBoAE Puss = 209060 Ila. JlaBnenue Hapyx HOM
cpeasl B = 101325.

Pemenne. OTHOCHTEIBHBIE MOJIEKYJISIPHBIE MACCHI COCTABIISIONINX Ta30BOM CMECH:

My, =20; Mg, = 28,0; M, =16,0. MonbHbBIC 0JIM COCTABIISIFOLIMX FA30BOM CMECH:
4

B 0,589/2 P

M2 T 0589/2+0071/28+034/16

Ve = 0,071/28 0009
0,589/2+0,071/28+0,34/16

0,34/16 0,066

Yers ~ 0,589/ 2+ 0,071/ 28+ 0,34/16
AOCOJIFOTHOE JTaBJICHHUE Ta30BOM CMECH B TPYOOTIPOBO/IE:
Puse = Puss + B3
P.s. = 209060 +101235 = 310385 Ila.
[TaprmansHOE MaBJIEHHE COCTABISAIOMUX Ta30Boil cmecu (I1a):
Pi = ViPuses
py, =310385-0,925 = 287106 ;
Peo =310385-0,009 = 2794;
Pcn, =310385-0,066 = 20485 Ila.
KonueHntpanum cocTaBigionMx ra3oBoi cMecH, mr/me:
_ 16p; -1000- M; |
' (273+t)1333
~16-287106-2-1000
": (273450013333
~16-2794-28-1000
© " (273+50)1333
~16-20485-16-1000
e (273+50)133,3
[IpousBesieHKE y; p; VIS COCTABISIONIMX Ia30Boi cMecH, Mr/M° (kr/m3):
Y, Pu, = 213383 (0,213);
YeoPeo = 29072 (0,0290);
Yen, Pen, =121799 (0,122).
[TnoTHOCTH ra30BO¥ cMecu B TPyOOTIpOBOIE:
Pew = ZViPis
p., =0,213+0,029+ 0,122 = 0,364 Mr/MS.
MomnekyssipHas Macca ra30BOi CMECH B TPYOOIIPOBOIE:
M., =2Zy;M;;
M_, =0,925-2+0,009-28+0,006-16 =3,2.

Koadduiment HerepmernuHocT (hIaHIEBBIX COSAMHEHUN IEXOBOTO TpyOOmpoBoaa (CM. TaluI.
6): m=0,001. O6wem razos B Tpybonposoze: V = 0,785d%l; V = 0,785-0,1-150 = 1,1775 m°.

=213383;

=29072;

=121799;




KonnyectBo ra3oBoil cMmecH, BBLICISIONICHCS 4Yepe3 HEIIOTHOCTH (DIaHLEBBIX COCTUHEHUIN
TPYOOIIPOBOI;
G =357-1072P,_VmJ/M /T ;
G =357-107-2-209060-0,001-1,1775,/3,2/(273+50) =1,76 r/u.
OObeM Ta30BOM CMECH, BBLICISIONMICHCS Yepe3 HEIUIOTHOCTH (DIIAHIEBBIX COCTMHEHUIN
TpYOOTIPOBOJIOB:

VCM = GCM / p om ’
= 176 .107* =0,00483 M%/u.
0,364

KonnuecTBo coCTaBiAIOMIMX Ta30BOM CMECH, BBIACNAIOMIEHCS Yepe3 HEMIOTHOCTH (hIaHIeBBIX
COeIMHEeHUH TpyOoIpoBoa, (B 1/4):
Gi :VCMCi ;
Gy,0 =0,00483- 213383-10° =1,03;
Ggo = 0,00483-29072-10° = 0,1407 ;
Ggn, =0,00483-121799 -107° =0,59.

3adaua 1. Onpenenuth KOJIMYECTBO BPEIHBIX BEIIECTB, BBIICISIOMIUXCS 4Yepe3 HETUIOTHOCTH
(ITaHIIeBBIX COCTMHEHUH BHOBh CMOHTHPOBAHHOTO IIEXOBOTO TPyOOIIpoBoIa. Jlmamerp TpydbompoBoaa
dmp = (L0N; x 4) mm, | = (110+3N;) M. Temneparypa ra3oBoit cMecu B Tpydompooje t = (50 + Ni) °C.
N366ITOuHOE faBieHne B TpyoonpoBoje Puss = (1,5:10° +20N;) ITa. CocTas cpeasl B TpyOOIpPOBOE:
H> = (30 + Ng) %, CHs = (10 +N;) %, CO. [daBnenue HapyxHoit cpeapl p, = 101325 Ia.

Onpenenuth KOHUEHTpAalWH, OO0bEM U KOJMYECTBO COCTaBIIAIONIMX Ta30BOM cMecH,
BBIJICTISIOLIUXCS Yepe3 HETJIOTHOCTH (PIIaHIEBBIX COETMHEHHH TPYOOIIPOBOIOB.

3aodaua 2. OnpenenuTh KOJIMYECTBO BPEIHBIX Ta30 M MapOOOpPa3HBIX BEIIECTB, BBIIACIISIONINXCS
Yyepe3 HEIUTOTHOCTH (DJIaHIEBhIX coequHEeHni u3 ammapara quamerpom d = (1 + 0,1N;) M, BeicoToi h
= (2 + 0,1N;) M. Cocras sxuakoctu B anmapare: Boga — (30 + Ng) %, 6enszoi — (20 + Ni) %, auxsiopaTaH.
l'a3oBas cpena B ammapare — BO3JAyX € IpUMechio amMmuaka. KoHIIeHTpanus amMMmuaka B BO3JyXe
CNH3 =10 mr/m3. Bnaxuocts Bosayxa ¢ = 50 %. Temneparypa KUIKOCTH U Ia30B0ii cpe/ibl B annapare

t = 40 °C, ppyse =Py =101325 Ila. Ommupuueckne xoddpduumentsr 4, B, C aua Kaxaoro
KOMIIOHEHTA CMECH KUIKOCTH:

BOJA OeH30I1 JTUXIIOPITaH
A=7,9608 A=6,912 A=7,184
B=1678 B=1214,6 B=1358,5
C=230 C=221,2 C=232

Crenens 3anoiHeHUs )uakocTbo K;=0,7.
Onpenenuth  KOHIIGHTpAIMM, OO0BEM, KOJIMUYECTBO  COCTABISAIOIIMX Ta30BOM  CMecH,
BBIJICTISIONIUXCS Yepe3 HeMJIOTHOCTU (PIIaHIEBBIX COEAMHEHUN TPYOOIIPOBOIOB U JAaBJICHNE BOISHBIX
MapoB B ra3000pa3HOi cpejie Mpy 3aJaHHON BIaKHOCTH:

V =0,785-d?-h-(1- K;) ; V — 06beM ra3oBoit cMecH.
KpuTtepuu oleHKH NPAKTHYECKHUX 3aHATHI

B 5 cemecTpe o0ydaromnuiics BRITTONTHSIET 2 TPAKTUYECKUE paOOTHI, 32 BHITIOJTHCHHE
KaXXJI0M OH MOKET Moiay4yuTh oT 12 1o 20 6amios. [IpakTuueckoe 3aHsITHE OLICHUBAETCS



MuaumMyMm B 12-14 QannoB (ecid He CHpaBWICA C 3aJaHueM O€3 TOMOIIH
npenoaaBarensi), Makcumym B 15-20 OamnmoB (ecau  cmpaBwics € 3aJaHUEM
CaMOCTOSITEILHO).

NTOroBelli pEUTUHI IO MPAKTHUYECKUM 3aHATUAM IPOCTABIAECTCA KaK CpeIHEE
apupMeTHIECKOE TOJIYYEHHBIX 0aJIJIOB 32 BBITIOJIHEHUE ATUX 2 padoT .



MuHucTepcTBO HayKy U Bbiciiero oopa3zoBanus Poccuiickoit ®denepauu

HuxHexkaMCKuii XUMHUKO-TEXHOJIOTMYECKUM HHCTUTYT ((prrai)

dbenepaibHOTO rOCYJapCTBEHHOTO OIOKETHOIO 00Pa30BaTEIbHOIO YUPEKACHUS

BBICILIETO 00pa30BaHUs

«Ka3zaHCKkHil HAIMOHAIBHBIN UCCIIEA0BATEIBCKUN TEXHOIOTUYECKUN YHUBEPCUTET

Hanpasnenue noarorosku: 20.03.01 «Texnocghepnas dezonacnocmasv)

Daxyrbmem mexaHuyeckuu
Kageopa Ilpoueccos u annapamos xumuieckux mexnono2ut

IIpodpuns/nporpamma: «be3onacnocmey mexnoi02udecKuUX npoueccos u

RPOU3600CHE)

KoMiuiekT 3agannii 1Jisi KOHTPOJIbHOM padoThI
110 JUCHHUILINHE JIK0.102U mMeXHochepbl

BOTIPOCHI

5(0)

1
2

. OCHOBHBIE UCTOYHHMKU 3AI'PASHEHNSA ATMOC®EPBI.
. CTAHAAPTU3ALMA OBBEKTOB OXPAHBI OKPYXXAIOUIEN

CPEJIBI

1

. OKOJIOTTMYECKHUE IHOCJIEACTBUA SATPASHEHN A

ATMOC®EPHBI

2

. OKOJIOTMYECKHUE TPEBOBAHMA K ITPOM3BO/JCTBEHHBIM

I[MTPOIECCAM U1 OBOPY IOBAHUIO

1

. 3AIIIMTA ATMOC®EPBI. T'PABUTALIMOHHAS OYUCTKA

I'A30B.

2

. METO/ TEPMUYECKOU ITEPEPABOTKH

OPIAHOCOJIEPYKAIMX TBEP/IbIX OTXOJIOB (ITMPOJIN3)

1

. HOPMHNPOBAHUE N KOHTPOJIb BPEJIHBIX BEIIIECTB B

ATMOCOEPE

2

. IOHATHUE Ob SKOJIOTMYECKOM PUCKE

1

. OUNCTKA I'A30B IIOJI JEMCTBUEM MHEPLIMOHHBIX 1

HEHTPOBEXHBIX CHUJI

2

. OKOJIOT'M3MPOBAHHBIE TEXHOJIOI'MU

1
2

. OUUCTKA I'A30B ®1JIbTPOBAHUEM
. YCJIOBUA ITPUEMA TIPOMBILIVIEHHBIX CTOYHBIX BOJ B

KAHAJIM3AIIMIO HACEJIEHHBIX MECT

. TYMAHOVYJIOBUTEJIU
. OYMCTKA CTOUYHBIX BOJI METOJIOM AJICOPBIIMN

. MOKPA OUMCTKA I'A30B
. OKOJIOTMYECKAS SKCIIEPTU3A

10

. Meron abcopbumu u agcopouuu
. CAHUTAPHO-3AIIUTHBIE 30HbI

11

1
2
1
2
1
2
1

. Tepmuueckast HeUTpanu3anus.




2. TOCYJIAPCTBEHHBIE OPTAHBI OXPAHBI OKPYXKAIOIIEN
CPEJIBI

KpuTtepuu oieHKH KOHTPOJIbHOM PadoThI
KoHnTponbpHas pabora cocTouT u3 1 TEOPEeTUUECKOro BOMPOCa, KOTOPBIM HYKHO
3aIIUTUTh YCTHO. 3a 3Ty padOTy CTYJIEHT MOXKET MOJIy4YuTh MakcumMyM 20 Oasos,
MUHUMYM 12 GamnoB
Jist Toro 4toObl KOHTpOJbHAs paboTa cuMTajach CHAHHOW, HEOOXOAMMO
BBIMOJHUTH €€ Ha 12 6anioB u Bbilie. [Ipy moBTOpHOM NepenuchiBaHUM KOHTPOJIbHON
B UTOTOBBIN PEUTHHT UAET CpeAHUI Oal MO BCEM MOMBITKAM.



MuHucTepcTBO HaykH U Bbiciiero ooOpazoBanusa Poccuiickoit ®denepanuu
HuxHexkaMCKuii XUMHUKO-TEXHOJIOTMYECKUM HHCTUTYT ((prrai)
dbenepaibHOTO rOCYJapCTBEHHOTO OIOKETHOIO 00Pa30BaTEIbHOIO YUPEKACHUS
BBICILIETO 00pa30BaHUs
«Ka3zaHCKHi1 HaIMOHAIBHBINA UCCIEA0BATEILCKUN TEXHOIOTUYECKUN YHUBEPCUTET

Daxyrbmem mexaHuyeckuu
Kageopa Ilpoueccos u annapamos xumuieckux mexnono2ut

Hanpasnenue noarotoBkn20.03.01 «Texnochepnasn de30nacrhocnivy
IIpodpuns/nporpammagbesonacnocms mexHo102UHECKUX NPOUECCO8 U
npou3e00cme)

Cemectp 6
YTBEPX/IAIO

3aB.kademapoii J.H.JIaTbimos
« » 20 T.

Bomnpochsl k 3auery.

. KPATKUI UICTOPUYECKU OYEPK

. BAT'PSISBHEHUME U EI'O BU/JIbI

. BAT'PSIBHEHUE ATMOC®EPHOI'O BO3/1YXA

. OCHOBHBIE UCTOUHUKMU 3AT'PAZHEHUS ATMOCOEPHI

. DKOJIOI'MYECKME ITOCJIEACTBUS 3ATPA3HEHNS ATMOC®DEPHI

. BAIIUTA ATMOCODEPHI

. TPABUTALIMOHHAS OYMCTKA I'A30B

. OYUCTKA I'A30B I[10] JEUCTBUEM MHEPLIMOHHBIX U LIEHTPOBEXHbIX
CuJ1

9. OUUCTKA I'A30B ®1JIbTPOBAHMEM

10. TYMAHOVYJIOBUTEJIN

11. MOKPASI OUYNCTKA I'A30B

12. Meton abcopOimu 1 aicopOouu

13. Tepmuueckas HEUTpaIU3aLU

14. DnexTpopunbTpsI

15. CAHUTAPHO-3AIIMTHBIE 30HBI

16. HOPMMUPOBAHUME U KOHTPOJIb BPE/IHBIX BEIIIECTB B ATMOC®EPE
17. BAT'PASHEHUE T IPOC®EPHI

18. BALLIUTA T'MIPOCPEPBI

19. OUMCTKA CTOYHBIX BOJI METOJOM AJICOPBLIMI
20. CEJIbCKOXO3SIMCTBEHHOE 3ATPSI3HEHUE ITOYBHI
21. 3AILIUTA ITOYB (3EMEJIb)

22. BKOJIOTUYECKUI KOHTPOJIb

003N Ok W~



23. DKOJIOTMYECKUM AYJIUT

24. DKOJIOTMYECKA 51 DKCITEPTH3A

25. CTAHJIAPTU3AILIMS OFBEKTOB OXPAHBI OKPYKAIOILEM CPEJIbI

26. DKOJIOTMYECKAS CEPTUDOUKAILIUA

27. DKOJIOT'MYECKA ST ATTECTALIMI U TTACIIOPTU3 AL A

28. DKOJIOI'MYECKUE TPEBOBAHMS K ITPOM3BOJCTBEHHBIM ITPOIIECCAM
1 OBOPYJIOBAHUIO

29. [IPABOBBIE OCHOBBI I[TPUPOIOIIOJIb30BAHU

30. FOPUJIMYECKAS OTBETCTBEHHOCTb 3A SKOJIOTUYECKHUE
[IPABOHAPYILIEHUS

31. DKOJIOI' MYECKOE ITJIAHUPOBAHUE

32. KAIJACTPBI IIPUPOJIHBIX PECYPCOB

33. BUOCOEPHBIE 3AITOBEIHUKHN U IPYTUE OXPAHSIEMbBIE TEPPUTOPUU
34. 3AILIUTA OT OTXOJIOB ITIPOU3BOJICTBA U TIOTPEBJIEHU A

35. [IOHATUE OB DKOJIOI' MYECKOM PUCKE

36. JIMLIEH3UPOBAHUE IIOTPEBJIEHNS [TPUPOJHBIX PECYPCOB

37. JUMUTHUPOBAHME ITPUPOJIOIIOJIb30BAHM I

38. OBILUE [MPUHIUAIIBI PALIMOHAJIBHOI'O ITPUPOIOIIOJIB30OBAHU A

39. [TIPMPOIHBIE PECYPChI U PECYPCHBIN LIUKJI

40. HEBAMKHYTOCTb PECYPCHOI'O ITUKJIA

41. OCHOBHBIE IMOJIOXKEHMS PAITMUOHAJIBHOI'O TTPMPOOIIOJIB30OBAHUS
42. TIEPEXO/]1 OT AHTPOIIOLIEHTPU3MA K BUOILIEHTPU3MY

43. KOHLIEIMIMUS YCTOMYMBOI'O PABBUTUS

44. IPUHLIMII INTATHOCTH MCITIOJIb3OBAHWS ITPUPOJIHBIX PECYPCOB

45. TOCYJIAPCTBEHHBIE OPI'AHBI OXPAHBI OKPYXXAIOIIEN CPE/IbI

46. MEXXITYHAPOJIHOE COTPYJIHUYECTBO

Kpurepuu ouenkun
MakcumanbHOE KOJIMYeCTBO 0aioB 3a 3a4yeT 40: MakCUMaIbHOE KOJUYECTBO
OayoB 3a mepBblid Borpoc 10, MakcuManbHOE KOJTMYECTBO OAJIOB 32 BTOPOM BOMPOC
20, MakcUMaTbHOE KOJIMYECTBO OAJIJIOB HA OTBETHI 2 JIOMOJTHUTEIBHBIX BOIPocoB 10.
MuHuManpHOE KOJMYECTBO OajuioB 3a 3aueT 24: MUHUMAIbHOE KOJIWYECTBO
0aJIoB 3a MEPBBIM BOMPOC 6, MUHUMAJIBHOE KOJIMYECTBO OAJIJIOB 3a BTOPOM Bompocl?2,
MUHHMAJIbHOE KOJIMYECTBO OAJIJIOB HA OTBETHI 2 JOTOJIHUTEIBHBIX BOIPOCOB 0.
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