MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noarorosku/cnenuaiabioctsh: 13.03.01 TeniooHepreTnka u TEMJI0TEXHHKA
HaumenoBanue o6pa3oBare/ibHOM nporpamMmbl: TemioBble 3JIeKTPUYECKHe CTAHUMHT
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
NPUPOJOOXPAHHBIE TEXHOJIOI'MA HA TAC

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.05.07

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 7;

Yacos (Bcero) no yueoHomy
IJIAHY:

252 yaca

Jexknun

7 cemectp - 48 yaca;

HpaKTuquKne 3aHATHA

7 cemecTp - 48 yaca;

JlabopaTopHbie pa6oThI

7 cemecTp - 16 yacos;

KoncyabTanum

7 cemecTp - 18 yacos;

CamocrosiTesibHasi padoTa

7 cemecTp - 117,2 yacoB;

B ToM unciae Ha KII/KP

7 cemecTp - 15,7 yacos;

HNnasi koHTaKkTHas padoTa

7 cemecTp - 4 yaca;

BKJIIOYAS:
TecTtupoBaHue
NuaanBuayaabHbIi IPOEKT
JlabopaTopnasi pa6ora

IIpomeskyTouHast aTTecTALUS:

JK3aMeH
3amuTa KypcoBoii padoThI

7 cemectp - 0,3 uaca;
7 cemectp - 0,5 yaca;
Bcero - 0,8 yaca

Mocksa 2023
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1. HEJIU U 3AJIAYU OCBOEHUA JUCHHUTIIJINHbI
Heanb ocBoeHus TUCHUNIMHBI. V3ydeHne mporieccoB 00pa3oBaHMs BPEIHBIX BEIIECTB, CTOYHBIX
BOJI, (PM3MUECKUX BO3JACUCTBUN U TEXHOJOTUN UX CHUKCHHS HA DHEPTCTUUECKUX 00BEKTaX.

33[{3‘11/1 AUCHHUITIMHbI

- [Tony4yenne npakTHYECKUX 3HAHUH 110 BO3JICHCTBUIO YHEPTETHIECKUX OOBEKTOB Ha
OKPY’KaIOIIYIO CpeAy U 10 TEXHOJOTUSAM, ITO3BOJISIOIIMM CHU3UTh 3TO BO3CHCTBUE. ;

- YMeHue BBIOJHATH PACUETHI 110 ONPEeICHHIO BPEAHBIX BEIOPOCOB, CTOUHBIX BOJ U
busznueckux Bo3aeicTeuil TOC;

- YMeHue IpoBOJUTh PacUETHI MO BEIOOPY MapaMeTpOB MPUPOJTOOXPAHHBIX YCTAHOBOK H I10
onpenenacHuto ux 3pHEKTUBHOCTH.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

VK-8 CriocobeH co3maBaTh
U TIOJIEPKUBATh B
IIOBCEIHEBHOM JKU3HU U B
po(hecCHOHATLHOM
NesITeIbHOCTH Oe30I1acHbIe
YCIIOBHS
KU3HEJECATEIIBHOCTH ISl
COXpaHEHHUs IPUPOIHON
cpenbl, odbecrieueHus
YCTOWUYHBOIO pa3BUTHUS
o01iecTBa, B TOM YHCIIE MIPU
yIpo3€ U BO3SHUKHOBEHHH
YPE3BbIYAMHBIX CUTYALUN U
BOCHHBIX KOH(IUKTOB

NJ1-4yk-g JleMoHCTpUpYeT

MOHUMAaHHUE BIUSIHUSA O0OHEKTOB

npodeccruoHaIbHON
JIeATEIIbHOCTH Ha COCTOSTHUE
IIPUPOIHON Cperbl U
YCTOMYHBOE Pa3BUTHE
oOrrecTBa

3HATh:

- HopmaTuBHbBIE METOIMKHU pacuera
BBIOPOCOB BPEAHBIX BEUIECTB U UX
pacceuBaHus B aTMocdepe..

YMETh:

- Ucnonp30Bath MporpaMMbl pacieToB
BbIOPOCOB BPEJIHBIX BELIECTB U MX
pacceuBaHMs B aTMOC(EpPE, IPOrPaMMBI
pacuera pacIpoCTPaHEHHUs IIyMa..

ITK-1 Crocoben
y4aCTBOBaTh B
IPOM3BOJICTBEHHO-
TEXHOJIOTHYECKOM
NesITeIbHOCTH B cdepe
TETUTOIHEPTETUKH U
TEMJIOTEXHUKH

N]1-5nk-1 Beimoauser
KOMILIEKC 9KOHOMUYECKHUX
W/WJTH 3KOJIOTHYECKUX
pacdy€ToB OOBEKTOB
npodeccuoHaNbHOM
JCSITeTbHOCTH

3HATh!

- OCHOBHBIE XapaKTEPUCTHKH IlIyMa,
MCTOYHUKHU MOBBILIEHHOTO YPOBHS IIyMa
Ha TOC, HopMupOBaHuUE 1IymMa, METOIbI
CHU)KEHMSI YPOBHS IIyMa.;

- KoHCTpyK1IMN IBIMOBBIX TPYO,
30JI0yJIOBUTEINIEH U yCTAHOBOK OYMCTKH
JIBIMOBBIX I'a30B OT Ia3000pa3HbIX
BEIIIECTB..

YMETh:
- CaMOoCTOSITEHHO pa3OHpaThCs B

HOPMATUBHBIX METOJJUKAX pacucTa
BBEIOPOCOB 3arpsI3HSIONINX BELIECTB H UX
paccenBaHMs B aTMOC(epe, IPUMEHSITh UX
JUTSL pEIICHUS TOCTABICHHOM 3a/1a4.;

- OCyIIecTBIATh TIONCK, aHATU3UPOBATH
HAyYHO-TEXHUYECKYIO0 HH(OPMAIIUIO U
BBIOMPATh HEOOXOIMMOE 000PYI0BaHNE
JUTSI CHIDKEHUS BO3ICHCTBUS
OHEPICTUICCKUX 00BEKTOB Ha




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

OKPYXKAIOMIYIO Cpeny..

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbLHOM NPOT'PAMMBI BO

JucuunimHa OTHOCUTCS. K OCHOBHOM IpodeccuoHaIbHON 00pa3oBaTenbHON nporpamme TerioBbie
anektpuueckue cranuuu (mamee — OIIOII), nanpasnenuss nmoarotoBku 13.03.01 Temnosnepretuka u
TEIUIOTEXHUKA, YpOBEHb 00pa30BaHUsl: BhICIIee 0Opa3oBaHue - OaKkaJaBpHar.

Bazupyertcst Ha ypoBHE CpeaHEro 00Iero 0opa3oBaHusl.

Pe3ynbraTel 00yueHus, OTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOIHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHOHN pabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpPyJI0eMKOCTh JUCIUTUTMHBI COCTABIISIET 7 3a4€THBIX €IUHMII, 252 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK P /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OKOJIOTHUS SHEPTETUKU 36 7 8 - 12 - - - - - 16 - IlodzomogKa K neKyuiemy KOHmpoio:
U OCHOBBI W3yuenue nurepatypsl. [lonroroska k tecty
MIPUPOIOOXPAHHOTO Camocmoamenvroe usyuenue
3aKOHO/IaTeJIbCTBA meopemuueckozo mamepuana: Visyaenue
11 Copepxanue 18 4 - 6 - - - - - 8 - JIOTIOJTHUTEIFHOTO MaTepuana Mo pa3aeny
COBPEMEHHOM 9KOJIOTUH "ConepkaHue COBPEMEHHON IKOJIOTUU U
U XapaKTEepPUCTHKA XapaKTePUCTHKA TII00ATBHBIX IKOJIOTHIECKUX
rI100aTbHBIX mpobiem”
9KOJIOTHIECKUX H3yuenue mamepuanog 1umepamypHbix
po0JeM. UCIOYHUKOB:
1.2 BosnaeiictBus 18 4 - 6 - - - - - 8 - [1], 98-102
SHEPreTHKHU Ha [2], 8-34
OKPY’KaIOILyIO CPeNy. [8], 66-70
OCHOBHI
MIPUPOIOOXPAHHOTO
3aKOHOAATenbcTBa PO
2 HopmartuBHbIe 13 8 - 3 - - - - - 2 - Iloozomogexa Kypcosou pabomet: Kypcopas
METOJIUKH pacueTa pabora npejacTaBieHa B BUE KPYITHOMU 3a1auu
BBIOPOCOB BPEIHBIX o yueOHOMY Keicy, OXBaThIBaIOIIEH
BEILECTB B aTMOchepy HECKOJIBKO PACUETHBIX BOIIPOCOB U BHIOOD
TETIOBBIMHU BapuaHTa IIPOEeKTHOTo pemenus. [Ipumep
JICKTPOCTAHIUIMH 3aganust: PaccunTars BEIOPOCH OCHOBHBIX
2.1 Mertonuka pacuera 7 4 - 2 - - - - - 1 - 3arpsizHstoux BewecTs s TOC MOMHOCTBIO

MacCCOBBIX BLI6pOCOB
3arpsA3HAOINX
BCIICCTB C IIOMOIIBIO
HU3MEPCHUA UX
KOHIICHTpalu B

2400 MBT (8 6moxoB o 300 MBT),
paboraromniell Ha Ky3HEIIKOM KaMEHHOM YTJIe
Mapku T. Pacxon TomnuBa npu HOMHUHAIBHOMN
Harpy3ke kotia coctasiser B = 32,0 xr/c. Bun
IUIaKoyAaJeHus — TBepAoe. Temmeparypa
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JBIMOBBIX Iadax

yxoasamux razos t yx = 150 oC. Konuentparus

2.2 PacuerHble METOTUKU 6 4 1 1 OKCHJIOB a30Ta B CYyXMX ra3zax IIpH CTaHIapTHBIX
OTIpE/ICIICHUS BBIOPOCOB YCIOBHSAX) COCTABIISACT 650 MI/M .
3arpsA3HAIOIINX Iloozomoeka K nabopamopnoii pabome: J1is
BemiectB TOC BBITIOJTHEHHSA 3alaHUH 110 1a00paTopHOH padoTte
HEOOXOANMO MPEIBAPUTENBEHO U3YIHTh TEMY 1
3aJauy BBITIOJTHEHUS 1Tab0paTOpHOI paboTEH, a
TaK K€ NU3y4UTh BOIPOCHI BAPHAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
paznene "HopMaTUBHBIE METOJUKHU pacyeTa
BBIOPOCOB BPE/IHBIX BEIIECTB B aTMOc(hepy
TEIJIOBBIMU JIEKTPOCTAHIIUAMU " MaTepHay
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIOJTHUTEIBHOTO MaTepraa o pasaery
"HopMmaTHBHBIE METOIUKH pacdeTa BHIOPOCOB
BPEIHBIX BEIIECTB B aTMOC(EPY TEIUIOBEIMU
3EKTPOCTAHUMUAMHU"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[4], 28-31
3 PacceBanune BEIOpOCOB 20 10 5 5 Ilodzomogka Kypcosou pabomui: Kypcopas
TOCu ADC B paboTa npezacTaBiIeHa B BHJE KPYITHOM 3a1aun
aTMocdepe. o yueOHOMY Keicy, OXBaThIBaIOIIEH
I"azooTBOAAIIKE TPYOBI HECKOJIbKO PAaCUETHBIX BOIIPOCOB U BBIOOD
T3C u ADC BapHaHTa IIPOEKTHOTo perreHus. [Ipumep
3.1 Ctpoenue aTmochepsl 8 4 2 2 3ananus: PaccuntaTh HEOOXOAUMYIO BBICOTY
3.2 JpimoBele Tpyos1 TOC 7 4 2 1 JIBIMOBBIX TPYyO [u1st mpoexTupyemoit TOC.
3.3 HopmarusHas 5 2 1 2 Paccuurats NpEICabHO TOMYCTUMBIC BLI6pOCLI
METO/IUKA PACCEHBAHMUSI (ITAB) ms mpoektupyemoit TOC. Paccunrarp
3arpA3HSIOLINX MaKCHMaJIbHbIe IPU3EMHBIE KOHIIEHTPaLuH

BEILIECTB B aTMocdepe

3arpsI3HSIONINX BEIIECTB , PACCTOSHHE Ha
KOTOPOM OHH JIOCTHUTAIOTCS M OTIACHYIO
CKOPOCTh BETpA.

Iloozomoeka K rabopamopnoii pavome: J1nst
BBITIOJTHEH U 3a/IaHHH 10 TabOpaTopHOi paboTe
HEOOXOIUMO NPEABAPUTEIHHO H3YIUTh TEMY H
3a[a4H BBITIOJHEHNUS 1ab0paTOpHOH paboTsl, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
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00pabOoTKU Pe3yJIbTATOB 10 H3YYCHHOMY B
pasnene "PacceBanue BeiopocoB TOC u ADC B
atmocdepe. ["azooTBogsmme Tpyos: TOC u
ADC" marepuaiy.

Ilo020mo6Ka K ayOunopHovim 3aHAMUAM:
[IpopaboTka JIeKIINH, BEITOIHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Ilo0zomoeka K npaKmu4ecKum 3aHAMUAM:
Uzyuenne matepuana mo paszueny "PacceBanne
BeIOpocoB TOC u ADC B atmocdepe.
I'azootBomsmme Tpyost TOC u ADC"
IIOArOTOBKA K BBIIIOJIHCHUIO Sa[[aHI/Iﬁ Ha
MPaKTUYCCKUX 3aHATHUAX

H3yuenue mamepuanog 1umepamypnolx
UCIOYHUKOB:

[1], 201-209
[4], 31-42
[6], 55-60

4 3o0yIaBIUBaHHUE U 26 12
30JI0yIaJICHHE
4.1 OCHOBBI TEOpHH 18 10
30JI0yJIABJIMBAHHS
4.2 3onoynoBuremm TOC 4 1
4.3 3o0ynaneHue 4 1

Iloozomoeka K meKyuiemy KOHmMPOJIio:
[ToBTOpeHne MaTepHuana 1mo pa3naey
"3on0ynaBnuBaHue U 30J0yaaieHue"
Ilodzomoeka Kypcosoit padomul: Kypcopas
paboTa npezacTaBiIeHa B BHJE KPYITHOM 3a1aun
o yueOHOMY Keicy, OXBaThIBaIOIIEH
HECKOJIBKO PACYETHBIX BOIIPOCOB U BEIOOD
BapHaHTa IIPOEKTHOTo perreHus. [Ipumep
3aganusa: OnpeneauTs OCHOBHBIE TapaMeTPhI
ANEKTPOPMIBTPa, 00ECIICUNBAIOIIETO 3aJaHHYTO
CTETICHb YJIaBIUBAHHUS 30JIBL, JJIS SHEProOIIoKa
3aJJaHHOM ANEKTPHICCKON MOIIHOCTH,
paboTaromiero Ha 3aJJaHHOM BHJIE TOTLTHBA.
Camocmoamensroe usyuenue
meopemuueckozo manepuana: Nzydenve
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"3onoynaBnvMBaHue U 30J0yaasieHue"
H3yuenue mamepuanog numepamypusix
UCHOYHUKOB:

[4], 6-19
[7], 38-66




5 O0pazoBanue 35 6 13 Iloozomoeka K meKyuwiemy KOHmMPOJII0:
ra3o00pa3HbIX [ToBTOpEeHe MaTepuaa o paszaety
3arps3HSIONIUX "O0pa3oBaHue ra3000pa3HbIX BPEIHBIX

BEIECTB MPH CKUTAHUN BEIIECTB NP CXKUTAHHH OPTaHUIECKOTO
OpPTraHUYIECKOTO TOIUIMBA, METOJIbI ¥ TEXHOJIOTHH CHIKEHHS X
TOTUTUBA, METOMBI H BbIOpOcoB. Kontpomns BeiOpocoB TOC"
TEXHOJIOTHH CHUKEHUS Ilodzomoeka Kypcosoit pabomui: Kypcopas
WX BBIOPOCOB. paboTa mpeacTaBiIeHa B BHIE KPYITHOH 3a1aun
5.1 O0pa3oBaHuEe OKCHIOB 20 6 8 10 y4eOHOMY KEHCy, OXBaThIBAIOIICH
a30Ta U ITyTH CHIDKCHUS HECKOJIBKO PAaCUETHBIX BOIIPOCOB U BBIOOD
ux BbIOpOCa BapuaHTa IPOEKTHOTo pemenus. [Ipumep
5.2 O0pa3oBaHuE OKCUIOB 5 - 2 3amanus: [IyTu CHHKEHUS BHIOPOCOB
Cepbl U IIyTU CHUKEHUS 3arps3HAonmX BemecTs Ha TOC.
uX BeIOpOCA. Ilo0zomogKa K npaKmu4ecKum 3aHAMUAM:
53 BriGpocsr 5 - 1 W3yueHnne marepuana no pasueny
Oens(a)nupeHa u "O0Opa3oBaHne Ta3000pa3HBIX BPEIHBIX
OKCHJIA yTIIepoAa TIpH BEIIECTB MPH CKUTAHUN OPTaHUIECKOTO
COKUTAHUU TOIUIMBA, METOJIbI ¥ TEXHOJIOTHH CHI)KEHHS X
OPTraHUYECKOTO BEIOpOcoB. KonTpons BeIOpocoB TOC"
TOILIMBA MOZTOTOBKA K BBITIOJIHEHUIO 3aJaHNH Ha
5.4 Ckuranue TOIUIMBA B 5 - 2 NPAKTUIECKUX 3aHATUAX
"kumnsmeM cioe" Camocmoamenbnoe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"O6pa3oBaHne ra3000pa3HBIX BPEIHBIX
BEILECTB IPH C)KUTAHUH OPraHUYECKOTO
TOIUIMBA, METOJIbI ¥ TEXHOJIOTHH CHI)KEHHS UX
BEIOpOcoB. KonTpons BeIOpocoB TOC"
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[3], 4-30
[7],67-118
[8], 250-260
6 duznueckue 32 10 12 ITodzomoeka Kk mexyuiemy KOHmMpoao:
BozneiicTBust TOC n IToBTOpEeHue MaTepuana 1no pasaeny
ADC nHa 6uochepy "®usnueckue Bo3aeictBus TOC u ADC Ha
6.1 | IllymoBoe BO3mEHCTBHE 26 10 10 orochepy"”

TOC Ha OKpyKaIOIIYIO
cpeny

Iloozomoeka K rabopamopnoii padome: J1ns
BBITIOJTHEHUS 33/IaHUH 10 TabopaTopHoi paboTe
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6.2

DIeKTPOMarHUTHOE
Bo3zaeiictue TOC u
ADC Ha OKpYXaroIyIo

cpeny

HEOOX0AMMO NPEBAPUTEIEHO U3YUHTh TEMY U
3a1a4M BBITIOJHEHHMS JTaOOpaToOpHOil paboThl, a
TaK K€ U3y4YUTh BONPOCHI BApHAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
paszgene "duznyeckue Bo3aehcTeus TOC u
ADC Ha Obuocepy" mMaTepuaiy.

I10020mo6Ka K npaKmu4eckum 3auAMuaM:
Wzyuenne maTepuana mo paszgeny "dusndeckue
BozzaeticTeus TOC u ADC na 6uochepy”
MOJIrOTOBKA K BBIMIOJIHEHUIO 3aJaHUi Ha
MPaKTUYCCKUX 3aHATHUAX

Camocmoamensnoe uzyuenue
meopemuuecko20 mamepuana: N3yuenue
JIOTIOJTHUTEJIBHOTO MaTepHaja Mo pa3aeiy
"®usnueckue Bosaeictus TOC u ADC Ha
omochepy”

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[5], 7-23; 36-39; 125-153

Crounsle Boasl TOC u
ADC u MeTobI UX
OUYHCTKHU

18

7.1

Knaccudukanus
BOIOEMOB U CTOYHBIX
Bog TOC

12

7.2

Cumxenue cOpocoB
crounbix Bog TOC

Iloozomoexa peghepama: Temer pedepatos:
1.Tepmuuecku 3arpsizHeHHbIe Boabl TOC;
2.CTouHbBI€ BOJIBI BOJIOTIOTOTOBUTEIHHBIX
yCcTaHOBOK; 3.CTOYHBIEC BOABI
ruapo3onoyaaienus; 4.Crounsie Boast TOC,
3arps3HeHHbIe He(TenpoaykTaMu; 5.CTOYHbIe
BOJIBI OT HAPYKHBIX OOMBIBOK ITOBEPXHOCTEH
Harpesa KoTJIoB; 6.Buner ctounsix Box TOC.
Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
[ToBTOpenue marepuaina no pasaeny "Crounbie
Boabl TOC u ADC u MeToabl UX OYUCTKH"
Camocmoamenvhoe usyuenue
meopemuueckozo manepuana: Nzydenve
JIOTIOJIHUTENBHOTO MaTepuaa o pasjaery
"Crounslie Bobl TOC u ADC 1 MeTOBI UX
O4HCTKH"

H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:

[7], 246-311

DK3aMeH

35.8

0.3

33.5




KypcoBas padota (KP) 36.2 - - - 16 - - 0.5 15.7 -
Bcero 3a cemecTp 252.0 48 16 48 16 2 4 - 0.8 83.7 335
Hroro 3a cemecTp 252.0 48 16 48 18 4 0.8 117.2

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAIUU 110 pa3aenam
muctumunaer, CP — camocrositenbHas pabota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas

aTTcCTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Oxonocus snepeemuKu u 0CHOBbL NPUPOOOOXPAHHO20 3AKOHOOAMENbCMBa

1.1. Coneprxanue COBpEMEHHOM 3KOJIOTUU U XapaKTEePUCTHKA II100ATIbHBIX IKOJIOTHUYECKUX
pooJIeM.

Ilpenmer u  3agaum  3konorud. COOTHOIIEHHE HKOCUCTEMHOTO U MOMYJISILIMOHHOIO,
XOJMCTUYECKOTO U PEAYKLUMOHHUCTCKOTO TOAXOJOB B HKosoruu. Ilompasnenenusi 3KOIOrHU
(mpuKIagHas, WHXXEHEpHas »HKOJIOTHs). OKOocUCTeMa. OMEpKEHTHBIE CBOMCTBA 3KOCHUCTEM.
[Tpuniun smepkeHTHOCTH. 3akoH Jmbu. Konnenuus skocuctemsl (Omocdepbl 3emin) Kak
KHOEpHETUYECKOH MPUPOIHON cucTeMbl. ['omeocta3. O00OIIEHHAs MOJENbh CaMOPETryJIUpyeMOn
OKOCHUCTEMBI. MeXaHM3Mbl TOJJEpKaHusl yCTOWYMBOCTH B Ouocdepe 3emumn. JlBa Buza
CTaOMJIBHOCTU 3KOCUCTEMBI. YCJOBUS YCTOWYMBOIO pa3BUTUSA. AOHOTHYECKHE KOMIIOHEHTbI
ouocthepsr 3emnu (arMmocdepa, Tumpochepa, auTochepa) U UX OCHOBHBIC XapaKTCPUCTHKH.
buortnyeckne KOMIOHEHTH! 3KkocucTeM 3eMiH. PasHoBuaHOcTH cpen Ha 3emuie. DakTOpbl CPEbL.
Jlumutupyromuii  paxrop. Ilpexen TomepaHTHOCTH. AnanTanus. DKOJOTHYECKAsh BaJCHTHOCTb.
Hapymenue (B s3xosoruueckom acnekte). CoOTHOLIEHHE MEXY IPUPOIHBIMU U IPOMBIIIUIEHHBIMU
BBIOpOCaMM BPEIHBIX BEIIECTB..

1.2. Bo3nelcTBYs SHEPreTUKH HAa OKPYKAIOIIYIO cpey. OCHOBBI TPUPOJOOXPAHHOTO
3aKoHoJ1aresibecTBa PO

BozneiictBus TOC, I'DC u ADC Ha okpyxaromyio cpeny. Pa3Benannble 3anacsl 1 moTpedieHune
opranuueckoro TormauBa B Poccun u B mupe. BoszgeiictBue TOC, I'DC u ADC Ha npupoaHyro
Cpeny B JIOKaJbHOM U rio0anbHOM MaciuTabax. TpaHcdopmalis BpeaHbIX BELIECTB B aTMocdepe.
OcHoBHbIE 3aKOHBI P® B 0071aCTH OXpaHbl OKPYKAIOIIEH Cpenbl: «3aK0H 00 OXpaHe OKpYKaro-IIeu
cpensl», «3aKkoH 00 oxpaHe aTMOC(HEpPHOro BO3AyXay, «3aKOH O JHIEH3UPOBAHUHM MPUPOIO-
OXpaHHOU JEATETLHOCTI» U Jp. MexXayHapoIHbIE CoTJalieHus, noanucannbie Poccueii B obmactu
oXpaHbl OKpyKatoiei cpeabl. [IpenenbHO AOMyCTUMbIE KOHLIEHTPALMU 3arps3HSIONIMX BEIIECTB.
[Tocnennue u3MEHEHUsT B IPUPOIOOXPAHHOM 3aKoHOaTenbcTBe PD. [1naTa 3a BEIOpOCH 1 cOPOCHI
BPEIHBIX BEILLIECTB B OKPYKAIOUIYIO CPENY..

2. Hopmamushble MemoouKy pacuema 6bl6l706’06 6D€0Hblx eseuecms 6 amMocd)epV menjloevimu
ANEKMPOCMAHUUAMU

2.1. MeTonuka pacuera MacCOBBIX BHIOPOCOB 3arps3HSIONINX BEIIECTB C ITOMOIIBI0 U3MEPEHUS
MX KOHIEHTPAIMH B ABIMOBBIX razax

Pacuera BBHIOPOCOB 3arpsi3HSIONIMX BEIMIECTB MO JAHHBIM MPSIMBIX U3MEPEHHUM KOHIICHTPAIIMA
BPE/IHBIX BEIIECTB B JILIMOBBIX razax. PacueT BHIOPOCOB OKCHJIOB a30Ta U OKCHJIA yIiepo/a.

2.2. PacueTHble METOUKH ONpeesieHUs1 BIOPOCOB 3arpsasHstonux Bemiects TOC

PacueT onpenenenus BaJOBbIX BHIOPOCOB 3arps3HAIONINX BELIECTB B aTMOC(EPY OT KOTEIbHBIX
yctaHoBoK TOC OKCHAOB cepbl, 30J1bI, OeH3(a)MupeHa, Ma3yTHON 30JIbI B MepecueTe Ha BaHAIUH.
TexHoIOrMUECKUe HOPMATHBBI JJIs1 KOTEIBHBIX YCTAaHOBOK IO BHIOPOCAM 3arps3HSIONINX BEIIECTB B
atMocdepy.

3. Paccesanue evibpocose TOC u ADC ¢ ammocgepe. I azoomeoosuwue mpyowvt TOC u ADC

3.1. Ctpoenue aTmocdepbl
OCHOBBI CTATUKH U IMHAMHUKHU aTMOc(epsl. YpaBHeHUE TYpOyIeHTHOW qudy3un A7 pereHus
3aJjauu pacCeMBaHUs BPEIHBIX BEIIECTB B aTMochepe..

3.2. IpimoBeie TpyOsr TOC
11



Koncrpykuuu apiMoBeix Tpyo TOC u koTenbHbIX. BeiOop THIIa, Uncia u mapaMeTpoB JBIMOBBIX
Tpy0 TOC. Pacuer craTWyeckMx MJaBICHUN B JBIMOBBIX TpyO0ax ¥ TYTH MPEAOTBPAIICHUS
BO3HUKHOBCHU A I/I3651TO‘IHBIX CTaTNYCCKUX I[aBJIeHI/If/’I B ABIMOBBIX pr6ax. CaMOOKYTBIBaHI/Ie
OBIMOBBIX TpyO.. ['mapoauHamMuyeckuii U TEIUIOBOM mMoOJbeMbl (akeiaa HaJ yCTbeM JAbIMOBOM
TPYOBI..

3.3. HopmaTuBHas MeTOIMKa pacCeUBaHUs 3arpsI3HAIOIIMX BEIIeCTB B aTMochepe

HopmaruBHass Meronuka pacuyera paccenBaHusi mnpumeceii B atmocdepe. IIpenenbho
nomyctumble KoHueHTpauuu (ITIJK) 3arpssssromux BemiectB. BemiectBa oaHOHaAmNpaBiIeHHOTO
neiictBus. PacueT BBICOTHI ABIMOBBIX TPYO..

4. 3on0vrasiusanue u 3010y0aieHue

4.1. OCHOBBI TEOPUHU 30JI0YyJIABJIUBAHUS
XapakTepuCTUKU JieTydel 30ibl. OnpeseneHue GpakliMOHHOTO cocTaBa 301bl. OCHOBBI TEOPUHU
30JI0yJIaBINBAHHUS.

4.2. 3onoynosurenu TOC

Tunet 3omoymnoButencii TOC. IHepIIMOHHBIE 30JI0yJIOBUTEIN, UX PACUYET, BRIOOP IMapaMeTpoB U
3¢ ¢pexTuBHOCT, PabOThl. MOKpbIe 30J0yJOBUTENIM, HUX pacueT, BBHIOOpP MapamMeTpoB U
3P PEKTUBHOCTh PabOTHL. DNEKTPOGUIBTPHI, MX KOHCTPYKIMS W HPUHIUN paboThl. BimsHue
NEKTPO(YU3NYECKHX CBOMCTB 30J1bl U a3POJMHAMUKH MOTOKA Ha paboTy 3yeKTpoduibTpoB. Pacuer
napaMeTpoB AJEKTPOPMIBTPOB. TKaHEBBIE 30J0YJOBHTENH, MX KOHCTPYKIHS U 3((HEKTUBHOCTH
paboTHI.

4.3. 3onoynaneHue
[THeBMO u THIpOTpaHCTIOPT 30Jbl. 30500TBambl TOC M MX BO3AEHCTBHE Ha OKPYXKAIOIIYIO
cpeny. Mcronp30BaHue 3016l B HAPOIHOM XO3SHCTBE..

J. O6DG3OBCZHM€ 2613006D613Hblx 3ACPASHAIOWUX 6EWECINE NPU COHICULARUU OP2AHUYECKO20
monJjuea, MeMOOblL U MEXHOIO2UU CHUNCECHUS UX 6bl6p0€06.

5.1. Obpa3oBaHue OKCUIOB a30Ta U MyTH CHUXKEHHSI UX BBIOpOca

MexaHu3Mbl 00pa30BaHusl OKCUAOB a30Ta B TOMKAaX KOTIOB. MeTo/1bl OJaBIeHHs 00pa30BaHUs
OKCHMJIOB a30Ta: CXKMraHMe TOIUIMBA C MaJbIMH M30BITKAMU BO3/1yXa; PELUPKYISALUS JIBIMOBBIX
ra3oB; CTYIIEHYaTOE C)KUTaHHE TOIJIMBA, IPUMEHEHUE CIIEHUaIbHBIX TOPEIOYHBIX YCTPONCTB; BBOJL
BJIaTrW B 30HY TOPEHUS U Ip. MEeTOIbl OUNCTKH JBIMOBBIX I'a30B OT OKCHJIOB a30Ta..

5.2. O6pa3oBaHHE OKCUAOB CEPBI U IMyTH CHUKEHUS X BbIOpoca.

OO6pa3oBaHue OKCHIOB CEpbl MPU CXKUTAHUHM PA3TUYHBIX BUJOB TOIUIMBA. METOABI CHIKEHUS
COACPpIKaHUA CEpbl B TOIIJIMBCE. Fa31/1(1)m<au1/151 " IMUPOJIN3 TOIIIIMBA. Ouncrtka ABIMOBBIX T'a30B OT
OKCHJIOB cepbl. OTHOBpEMEHHAas OUMCTKA JIBIMOBBIX Ta30B OT OKCHIOB CEPHI U a30Ta..

5.3. BeiOpocsl 6eH3(a)mupeHa u OKCua yriiepoaa Mpy CKUTAHUH OPTaHNYECKOTO TOTTNBA
OO0pa3oBanue OeH3(a)lupeHa W METOJbl CHUXKEHHS ero BbiOpoca, OOpa3oBaHHE MPOIYKTOB
HETIOJTHOTO CTOPAaHUS TOTUIHBA..

5.4. CxxuraHnue TOILUIHMBA B "KHIIAIIEM ciaoe"
. BBIOpOCHI OKCHIOB Cephl U OKCHIOB a30Ta MPHU CKUTAHWHM TOIUIMBA B KOTJIAX C «KHITSIIAM
CIIOEMY..
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6. Qusuueckue sosoevucmeus TOC u AIC na buochepy

6.1. [llymoBoe BozneiicTBue TOC Ha OKpYKAIOLILYIO Cpeny

OCHOBHBIE XapaKTEPUCTUKH IIymMa: YPOBEHb 3BYKOBOI'O JaBJECHUS, YPOBEHb 3BYKOBOM
MOIIHOCTH, YPOBEHb MHTEHCUBHOCTH IIyMa, 4acToTa U Jip. MICTOUHUKH IIyMa Ha YHEPreTHYECKUX
npeanpustusix. HopMupoBanue ypoBHs myma. MeTOAMKUA pacyeTa CHUXKEHHUSI YPOBHS IIyMa MpU
€ro pacrnpocTpaHeHUH B razoBo3aymHoM Tpakte TOC u Ha OTKpBITOM Bo3ayxe. MeToibl 60pbObI ¢
nrymoM. KOHCTpYKIIMM M IPUHIIUT PA0OTHI pa3IMYHBIX TIYIIMTEIICH MyMa.

6.2. DnektpomarautHoe BozaercTeue TOC u ADC Ha OKpyKalollylo cpeny
OnexktpomarautHoe  Bosneiicteue TOC u  ADC wa Oumocdepy. HopmaruBel 10
3JIEKTPOMArHUTHBIM BO3/IEHCTBUSM.

7. Cmounwie 6006l TOC u ASC u memoovl ux o4ucmiu

7.1. Knaccudukaius BogoeMoB U cTOYHBIX Boa TOC

Macmirabpl 1oTpedsieHHuss BOABbI U COPOCOB CTOYHBIX BOJ Pa3jIMYHBIMH SHEPreTUYECKUMHU
npeanpustusiMu.  Knaccudukamus BogoemMoB W ctounbix Box TOC um ADC. Ilporeccs
CaMOOYHIIIEHUS BOI0EMOB. HOpMAaTHUBEI 110 3arps3HEHHUIO BOJIOEMOB U COpOCaM CTOYHBIX BOJI..

7.2. CHmKeHue cOpocoB cTouHbIX Boa TOC

OO0Opa3zoBaHre W TyTH CHIDKEHUS COPOCOB: TEPMHYCCKH 3arps3HEHHBIX BOJ, CTOYHBIX BOJI
BOJIONOJITOTOBUTENIBHBIX YCTAHOBOK, BOJI THAPO30JI0YAaICHHUs, 3aMa3yYeHHbBIX U 3aMaclIEHHBIX BOJI,
BOJI TIOCJIE KOHCEpBallMd OOOPYAOBAaHHS, BOJ IOCIE OYHUCTKH TIOBEPXHOCTEH HarpeBa KOTJIOB.
[IpumeneHre MeMOpaHHBIX TEXHOJOTHM OYMCTKA BOJBI U HCHAPHUTEIbHBIX YCTAaHOBOK JIJISt
cokpameHusi copocoB crtouHbix Boj TOC. IlpuMeHeHWE MTHEBMOTPAHCIIOPTA 30JbI C IEIBI0
peloTBpalleHus] 00pa30BaHus BOJ TUAPO30JIOYJAICHUS U 0oJiee HIMPOKOTO UCIIOIB30BAHUSI 30JIbI
B HapOJIHOM XO35IHCTBE..

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. PacueT BEIOPOCOB OKCH/IOB a30Ta MIPH CKUTAHUU PA3IUYHBIX BUOB TOILJIMBA;
2. PacueT BEIOPOCOB OKCHIOB CEpBI, 30JIbl, O€H3(a)IMpeHa, Ma3yTHOM 30JIbl B IiepecueTe Ha
BaHaIINH;
3. Pacuer caMOOKyTBIBaHHUSI TBIMOBBIX TPYO;
4. Crounsle Boasl TOC;
5. Pacuer mpu3eMHBIX KOHIIEHTpaIuii oT BIOpocoB TOC B atMocdepy o HOpMaTUBHOM
MeToauke. PacyeT HE0OX0IMMOM BBICOTHI JBIMOBBIX TPYO;
6. Bb1bop mapamMeTpoB YCTaHOBKHM KaTaTUTUYECKOTO BOCCTAHOBIECHHUS OKCHJIOB a30Ta;
7. Pacuet 3¢ (heKTUBHOCTH yIaBIMBAHUS 30JI6I B MOKPBIX 30JI0YJIOBUTEISIX;
8. Pacuer cTaTuueckux JaBIeHUI B KOHMYECKUX JIBIMOBBIX TpyOax. Pacuer auddy3opos mmis
JIBIMOBBIX TpyO. Pacuer cratnueckux qaBieHU B JHIMOBBIX TPyOax ¢ MOCTOSTHHBIM CEUYEHUEM
ra300TBOJSILErO CTBOJIA;
9. Pacuer ruipoAMHAMUYECKOTO U TETIOBOTO MOAHEMOB (hakesia HaJl yCThEM JIBIMOBBIX TPYO;
10. Pacuet niaTel 32 BBIOPOCHI BPEIHBIX BEIIECTB B aTMOC(EPY;
11. Pacuet npenenbHO T0MYyCTUMBIX BEIOPOCOB;
12. Pacuet 3peKTUBHOCTH yIIaBIUBAHUS 30JIbl B MHEPIIUOHHBIX 30JI0YJIOBUTEISIX;
13. PacueT 3)peKTUBHOCTH yJIaBIMBaHUS 30JIbI B JIEKTPOPUIBTPAx;
14. Pacuer k11accoB yCTOHYMBOCTH aTMOC(EPHI;
15. Pacuer cHmkeHus1 ypoBHS 11yma B razoBoM Tpakte TOC. Pacyer pacnpocTpaneHus myma
Ha OTKPBITOM BO31YXE;
16. O6mme xapakTepucTuku Onochepsl 3eMiIN — BKITIOYAsi PacUeThl TI0 OIEHKE 00ecTiedeHUs
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3eMiIH SHEpropecypcamu, paciyeTsl MO OLIEHKE COOTHOIICHUS! MY KOJIMYECTBAMU
TEHEPUPYEMOTO U TTOTPeOIsIeMOTo KHuciopoa B orochepe 3emin, pacdeTsl 10 OIICHKE
OanaHca yriIeKucioro raza B armocdepe 3emiy;

17. YcroitunBoe pa3BUTHE.

3.4. Tembl 1a060paTOPHBIX padoT

1. JTabopatopHas padora Ne 1.0npenenenre BLIOPOCOB U MPU3EMHBIX KOHIIEHTPAIIUI
oKcuoB azora ot TOL MOU;

2. JJTabopartopnast pabota Ne 2.Pacuet ypoBHEM 1IyMOB Ha OTKPBITOM BO3/yXE;

3. JlabopaTtopHas padota Ne 3.Pacuer BEHIOPOCOB M TPU3EMHBIX KOHIICHTPAIIMHA BPETHBIX
BEILECTB OT TEIJIOBBIX JIEKTPO-CTAHIIUH;

4. JTaboparopnas padota Ne 4./I3mMepeHre ypoBHEH 1Iyma B MAaIlTHHHOM 3aJI€ M ONIPECIICHHE
3BYKOBOM MOIIIHOCTH TypOoarperara TOL MOU.

3.5 KoncyabTauuu

N

1.

Ayoumopuwie KoHCYIbMAyUU O Kypcosomy npoekmy/pabome (KIIP)

KoHcynpTanuu HampaBieHbl Ha BBIMOJTHCHHE pa3JeioB KYpPCOBOTO IPOEKTA IO
PYKOBOJICTBOM HAacTaBHHMKa (IperojaBatelisi). B paMkax dYacoB Ha TpYIIOBBIC
KOHCYJIbTAIlMM pa30mparoTcs HamboJiee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHWil pasjena
"HopmaTuBHBIC METOJMKH pacueTa BHIOPOCOB BPEAHBIX BEUIECTB B aTMOC(EPY TEIUIOBBIMU
AIEKTPOCTaHIUAMU"
KoHcynbranuu HampaBieHbl Ha BBINOJHEHHE pa3/iejioB KypCOBOTO TMPOCKTa IOJ
PYKOBOJCTBOM HacTaBHHMKa (mperogaBarensi). B pamMkax 4YacoB Ha TPYNIOBBIE
KOHCYJIbTAIlMM pa30uparoTcss HauOoJjiee Ba)KHbIC YACTH PACUCTHBIX 3aJlaHUi paszzeia
"PacceBanue BeiopocoB TOC u ADC B atmocdepe. ['azootBosmue Tpyost TOC u ADC"
KoncynpTanum HampaBieHbl Ha BBIMOJIHEHHE pa3[eloB KYpCOBOTO TMPOEKTa IMOJ
PYKOBOJCTBOM HacTaBHHMKa (TperojgaBarenisi). B pamMkax dYacoB Ha TPYNIOBBIE
KOHCYNbTallMM pa30uparoTcs Hauboliee BaKHbIE YacTH pPACUYETHBIX 3aJaHUil paszziena
"3onoynaBnuBanue"

I'pynnosvie koncyromayuu no pazoenam oucyuniunst (I'K)

OO6cyxxnenne MarepuaioB Mo keiicam pazgena "CoaepskaHHe COBPEMEHHOW SKOJOTHUU U

XapaKTePUCTHKA TJIO00ANbHBIX HKOJOTHMUYECKUX MpobieM. OCHOBBI MPUPOTOOXPAHHOTO

3akoHogaTenscTBa PD."

OO6cy>xaeHne MatepuaioB Mo paszeny "3onoynaBiuBaHue"

3ammuTa MUChbMEHHBIX paboT 1o paznaeny "Crounsie Bogasl TOC"
Texywuii konmpoas (TK)

3ammTa 1a00paTOPHBIX padOT

3.6 TemaTnka KypcoOBBIX POEKTOB/KYPCOBBIX padoT

7 Cemectp
Kypcosas pabora (KP)
I'padguk BbINOJHEHHS KYPCOBOIO IIPOEKTA
Henens 1-8 9-16 | 3ayerHas
Paznen 1 2 3ammura
KypCOBOT'O KypCOBOT'O
IPOCKTA IPOEKTA
O0wvem 50 50 -
paznena, %
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BrimonmsaeHHBIN
00BeM
HapacTarIUM
urorom, %

50 100 -

Howmep paszpnena

Pazgen KYPCOBOI'O ITPOCKTA

1

HopmatuBHast MeToauKa pacdera BHIOPOCOB 30J1b1. 30J10yaBiuBanue Ha TOC

2

HopmatuBHbBIE METOIMKH pacueTa BEIOPOCOB 3arps3HSIOMINX BEIIECTB.
PacceBanue BeiOpocoB TOC B armocdepe. ["azoorBomsmue Tpyosr TOC.
O6pa3zoBaHue ra3000pa3HbIX BPEIHBIX BEIIECTB IPU CKUTAHUU
OpPraHMYECKOT0 TOIUIMBA, METOJIbl U TEXHOJIOTHH CHUKEHHS UX BHIOPOCOB
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3ariaHupOBaHHbIE PE3YAbTaThl 00YUYEHNUS 110

Howmep paznena

OI_IGHOLIHOC CpEACTBO

Kopbr JUCLUIUINHEI (B (TUII 1 HAUMEHOBAHUE)
JTUCLUIUIMHE
(B cooTBETCTEHH ¢ pasmenom 1) WHIUKATOPOB cooTBeTcTBUH € 11.3.1)
1/2]3]4]|5]|6]7

3HaTh:

HopMaTuBHBIE METOIUKH pacueTa BEIOPOCOB JlaboparopHuas pabota/JlabopaTopHas padora Nel o

BPEJIHBIX BELECTB U UX PACCEUBAHUS B teme "OOpa3oBaHue ra3000pa3HbIX BPEAHbBIX BEIIECTB

armocdepe. NPU CKATAHUU OPTaHHUYECKOTO TOILIMBA, METOBI U

NT-4vk-s + + TEXHOJIOTHH CHIDKCHHS MX BBIOPOCOB"

TectupoBanre/OCHOBBI IPUPOTOOXPAHHOTO
3aKoHoJaTeLcTBa PO

KoHncTpykuuu apIMOBBIX TPYO, WuauBuyanbHbI TPoeKT/BrIoTHEeHHE U 3a1uTa

30JI0yJIOBUTEIIEH U YCTAHOBOK OUYUCTKH BTOPOM 4aCTH KypCOBOW pabOThI

JIBIMOBBIX T'a30B OT ra3000pa3HbIX BEIIECTB. VIHIHBIyaIbHED TpoeKT/BHIIOHCHNE H 3aIIHTA
MEepBO YacTH KypCOBOMl pabOTHI

WJT-5rik-1 IR Jlabopartopnas pabota/Jlaboparopnas padorta Ne 3 o

TemaM "HopMaTuBHBIE METOIMKH pacyeTa BHIOPOCOB
BPEIIHBIX BEIIECTB B aTMOC(EPY TEIUIOBBIMU
anekTpoctannusmu" u "PacceBanue BeiopocoB TOC u
ADC B armochepe”

OCHOBHbBIE XapaKTEPUCTUKHU IIyMa, ICTOUHUKU JlaGopatopHas pabota/JlaboparopHas padota Ne2 o

MOBBILIEHHOTO ypoBHS 1yma Ha TOC, V-5 + teMe "®uznueckue Bozaeiicteus TOC u ADC Ha

HOPMUPOBAHHE IIyMa, METO/bI CHHKEHUS ) ouochepy"

YPOBHSI IITyMa.

YMerb:

Mcnonb30BaTh IpOrpaMMbl pacyeToB WuauBUyanbHbIH TpoeKT/BrinonHeHne U 3a1uTa

BBIOPOCOB BPEIIHBIX BEIIECTB U MX BTOPOI YaCTH KypPCOBOM PabOTHI

paccenBaHus B aTMOC(hepe, porpamme! Wl-4vics tt JlaGopatopHas pabora/JlaboparopHas padota Ne 3 o

pacdera pacnpoCTpaHeHHUs IIyMa.

temaMm "HopmaTuBHBIE METOJIMKH pacyeTa BEIOPOCOB
BPE/IHBIX BEIIECTB B aTMOC(hEpy TEIIOBBIMH
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anekTpoctannusamMu" u "PacceBanue BeiopocoB TOC u
ADC B atmocepe"

OcCyIIeCTBIATh MOUCK, aHAJTU3UPOBATh
HAyYHO-TEXHUYECKYIO HH(OPMALIUIO U
BBIOMPATh HEOOXOIMMOE 000PYIOBaAHUE IS
CHIDKCHUS BO3JICHCTBUS SHEPTETUICCKUX
00BEKTOB Ha OKPYXKAIOIIYIO CPETy.

N I-5mk-1

NHnuBuayanbHbINA MPOeKT/BrimoaHeHUE U 3anuTa
NEPBOil YacTH KypcoBOil paboOTHI

JlaGopaTtophnast pabota/JIaboparopHas padota Ne2 1o
teme "®uznueckue Bo3aeiictBusa TOC nu ADC Ha
ouochepy"

JlaboparopHuas padota/JlaboparopHas padora Ne 3 1o
teMaM "HopMmaTuBHBIE METOAMKHU pacyeTa BHIOPOCOB
BPE/IHBIX BEIIECTB B aTMOC(hEPY TEIUIOBBIMH
anektpoctanuusamu" u "PacceBanue BriopocoB TOC u
ADC B atmochepe"

CaMocTosTenbHO pa3dbupaThCs B
HOPMAaTUBHBIX METOJIMKAX pacyeTa BEIOPOCOB
3arps3HSAIOLIMX BELIECTB U UX PACCEUBAHMS B
arMocdepe, MPUMEHITh UX JUTSI PeIICHHS
IIOCTaBJICHHOM 3a7a4H.

WNJI-5nk-1

Jlaboparopuas padota/JlabopatopHas padora Nel o
teme "OOpa3oBaHue Ta3000pa3HBIX BPEIHBIX BEIIECTB
MIPU CKUTAHUU OPTAaHUUYECKOTO TOILIMBA, METO/IbI U
TEXHOJIOTUU CHUYKEHUS X BbIOPOCOB"

TectupoBanune/OCHOBBI MPUPOJOOXPAHHOTO
3aKoHOaTeILCTBA PO
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUIA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. OcHoBBI IpUpO100XpaHHOTO 3akoHOAaTenbeTBa PO (Tectuposanue)

Dopma peanuzaruu: [lncbemennas padota
1. BeimonHeHue U 3amuTa BTOpOi 4acTu KypcoBoil padoTsl (MHAMBUAYaIbHBIN IPOEKT)
2. BeimoaHeHue u 3amuTa IepBOi YacTu KypcoBoi pabotsl (MHAMBUIyaIbHBIN TTPOCKT)
3. JTabopatopHas padora Ne2 no teme "®uznueckue Bo3aeiicteust TOC u ADC Ha Ouochepy"
(JTaboparopnas pabota)

®Popma peanmsanuu: [IpoBepka 3ananus
1. JJabopaTopHnas pa6ora Ne 3 o Temam "HopMaTuBHBIE METOAMKH pacdyeTa BHIOPOCOB
BPEIHBIX BEUIECTB B aTMOC(epy TEIIOBBIMH dJeKTpocTaHsiMu" 1 "PacceBanne BEIOpOCOB
TOC u ADC B atmocdepe" (JIaboparopnas pabota)
2. JJabopartopnas pabota Nel mo teme "OOpa3oBaHue ra3000pa3HbIX BPEIHBIX BEIIECTB MPU
C)KMTaHUU OPTaHUYECKOTO TOIUIMBA, METO/IbI U TEXHOJIOTUU CHUKEHUS UX BBIOPOCOB"
(JTaboparopuas padoTta)

bamibHO-peNTHHIOBasA CTPYKTYpa AUCLUILINHEI ABIIAETCS NPUIOKEHUEM A.
bamibHO-pedTHHTOBas CTPYKTYpa KypcoBOil paboThI SBIIE€TCS IpUIIoKeHUEM b.

4.2 IlpomMe:xyTOoUYHAs aTTECTALUS MO JUCIUNJINHE

Oxzamen (Cemecmp Ne7)
Onenka ompezensercs B cooTBeTcTBUHM ¢ [lomoxennem o OalibHO-PEUTHHTOBOM cHCTEME IS
cryneatoB HUY «MDW» Ha oCHOBaHMM 3a4eTHOW W H5K3aMEHAIIMOHHOW COCTaBIAIONINX. B
MPUIIOKEHUE K JUIIOMY BEIHOCUTCS OLIEHKA 32 7 CEMECTp U 32 KypCOBYIO paboTy

Kypcosasa paboma (KP) (Cemecmp Ne7)
Onenka 3a KypcoBylo paboTy ompezaensercs B cooTBeTcTBUU ¢ llomokeHuem o OaiibHO-
peiTHHroBoi cucteme i cryaentoB HUY «MOU.

B numnioMm BBICTaBIsE€TCA OIEHKA 3a 7 CEMECTD.

Ipumeuyanue: OneHOYHBIE MAaTEPUAIBI 110 TUCIUILIMHE IPUBECHBI B (DOH/IE OIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIIHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U YJIEKTPOHHbIE H3IAHNUS

1. Pocisixos I1.B.- "MeTozsl 3amuThl okpyxatomient cpensl”, M3narensctBo: "MOU", Mockaa,
2007 - (336 ¢.)

https://www.studentlibrary.ru/book/ISBN9785383000564.html;

2. [Tytunos, B. S1. OCHOBBI SKOJIOTHH U TPUPOIOOXPAHHON IEATETHHOCTH B DJHEPTEeTUKE : yueOHOe
nocobue ISl caymareneil mporpaMM MOBBIIIEHUS KBATU(DUKAIINK U TPO(ECCHOHATIEHOM
MEPEToArOTOBKH CIIEIUATMCTOB M0 HaMpaBiieHUsM " TernosHepreTHKa U TeII0TeXHUKA" 1
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"JnexTposHepreTrka u snekrporexuuka” / B. 5. Ilyrunos, U. B. [lyrunosa, Ham. uccnen. yH-t
"MBOU" (HUY"MBH") . — M. : U3a-Bo MDU, 2018 . — 135 c. - ISBN 978-5-7046-1942-0 .
http://elib.mpei.ru/elib/view.php?id=10181;

3. [Ipoxopos, B. b. O6pa3oBanue U METOIbI CHIYKEHHS BELIOPOCOB OKCHIOB a30Ta MPHU CKUTAHUHT
toruB Ha TOC : YyeOHoe nocobue no kypey "IlpuposooxpanHbie TEXHOIOTHH'" 110 HAITPABICHHIO
"Terosnepreruka" / B. b. IIpoxopos, H. JI. Poranes, M. I'. JIeickoB, Mock. sHepr. ua-t (MOU
TY).—M. : Uzn-Bo MOU, 2001 . —32 c.;

4. IIpoxopos, B. b. Pacuer BEIOpOCOB BpeaHBIX BEIIECTB B aTMOC(hEpy, BHIOOp IMapaMeTpoB
ANIEKTPOGUIBTPOB U ONPEICTICHUE BBICOTHI JBIMOBBIX TPYO : IPAKTUKYM IO KYpCy
"IIpupomooxpanubie TexHosoruu Ha TOC" o HanpaBiieHHIO TOAT0TOBKU OakanaBpoB 13.03.01
"TenmosHepreruka u terorexuuka" / B. b. Ilpoxopos, B. C. Kupuukos, Hau. uccnen. yH-t
"MBOUN" (HUY"MBH") . — Mocksa : M3a-Bo MOU, 2020 . — 48 c. - ISBN 978-5-7046-2154-6 .
http://elib.mpei.ru/elib/view.php?id=11136;

5. Tynos, B. b. ®akTops! puzundeckoro BoznerictBus TOC Ha OKpYKAIOIIYIO Cpely : ydeOHOe
nocoOue 1t By30B 110 HarpasieHuio "Ternosnepreruka u teruiorexauka” / B. b. Tynos, Ha.
uccnen. yH-T "MOU" . — M. : U3natensckuii njom MOU, 2012 . — 284 c. - ISBN 978-5-383-00758-7

http://elib.mpei.ru/elib/view.php?id=4262;

6. Pocisikos, I1. B. Pacuet Bpenubix BeiOpocoB TOC B atmochepy : YaeOHoe mocobue 1o Kypey
"MeTo/IbI 3a1UThl OKpYXKaroliei cpenbl”, o cnenuanbHocT "KoTio- u peaktopoctpoenue" / I1.
B. Pocnsikos, JI. E. Eroposa, U. JI. Monkun ; Pen. I1. B. Pocisiko ; Mock. suepr. un-t (MOU TY) .
— 2-e u3a., uctp. u gon . — M. : U3n-8o MOU, 2002 . — 84 c. - ISBN 5-7046-0796-9 .;

7. IloBeIienue sxosioruueckoit 0e3omnacuoctu TAC : yuebHOE mocodue Jj1st By30B 110
HanpasieHuto 650800 "Tennosnepreruka", cnenranbHocTsM 100500 "TenmoBblie eKTpUUECKUe
craniuu" 1 100600 "TexHonorust BOJAbI U TOIJIMBA HA TEIUIOBBIX U @TOMHBIX JIEKTPUYECKUX
cranmusx" / A. . AGpamos, u ap., Mock. suepr. un-t (MOU TVY) . — M. : Uza-Bo MOU, 2002 . —
378 c. - ISBN 5-7046-0712-8 ;

8. IIpuponooxpanusie TexHosnoruu Ha TOC : yueOHOe U3AaHue JUIsl peaan3alii OCHOBHBIX
00pa3oBaTeNbHBIX MPOrPaMM BBICIIETO 00pa30BaHus MO HampaBieHuto noarotoku 13.03.01
"TennosHepreruka u teruiorexuuka" / M. C. Hukuruna, B. b. IIpoxopos, 1. B. ITytunosa, [u ap.],
Ham. uccnen. yu-t "MOU" (HUY"MODU") ; pen. H. 1. Poranes, B. b. [Ipoxopos . — Mocksa : U3a-
B0 MOU, 2021 . — 452 c. - Kuura-nobeaurenb KOHKypca pyKonucei yueOHoM, HayqHo-
TEXHUUYECKOH U CIIPaBOYHOM JIUTEpATypHl [0 dHEpreTuke, nocpsmenHoro 90-netuto MOU u 100-
netuto ana FODPJIO . - ISBN 978-5-7046-2428-8 .

http://elib.mpei.ru/elib/view.php?id=11652.

5.2 JIu1eH3MOHHOE 1 CBOOOHO pacnpocTpaHsieMoe NPOorpaMMHoe ofecneyeHme:
1. C1O "TIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamm;

3. Windows / OnepannonHas cucrema cemeiictsa Linux;

4. Buneoxondepenuuu (Maiina, Coepmkas, BK u np);

5. Acrobat Reader;

6. YIIP3A-Dxouor.

5.3 UuTepHeT-pecypcesl, BKJIIOYast NpodecCHOHAIbHBIE 0a3bI JaHHBIX 1 HH()POPMALIHOHHO-
CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcuTeTcKkas 6M0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTpoHHasi oubauoreka - https://elibrary.ru/

4. ba3a nannbix Web of Science - http://webofscience.com/
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5. ba3za mannbIx Scopus - http://www.scopus.com

6. DaexTponHasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php
7. Unopmanmonno-cnpaBounas cucrema «Koxexc/TexakenepT» - Http:\\proinfosoft.ru;

http://docs.cntd.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMemeHust

Homep aynuropun,
HAMMEHOBaHHE

OcHalienue

VYyeOHbIC ayAUTOPUU IJIS
MPOBEACHUS JIEKIIMOHHBIX
3aHATUHN U TEKYILETO

K-120, MammHHBIH

3an MBI

cepBep, KOHAULILOHED

KOHTPOJIA
VYuebnsie ayauropun s | JK-120, MammHHBIH cepBep, KOHAUIMOHEP
[IPOBEICHUS 3as1 UBI]
MPAKTUYECKUX 3aHITUH, T-520, Yuebnas CTOJI, CTYJI, KA}, MyIbTUMETUNHBIN
KP u KII ayJIUTOpUs IIPOEKTOP, AOCKA MapKepHas, 10CKa

poOKOBasi, KOMIIbIOTEP NEPCOHANIBHBIH,
KOHJTUITUOHED

Y4eOHble ayAUTOpUU IS

K-120, MammHHBIN

cepBep, KOHAULIUOHED

[IPOBECHUS 3as1 UBI
71a00paTOPHBIX 3aHATUI IIH-101,
Jlabopatopust TOL]
\%16)4!
VYuebnsie ayautopuu s | K-120, MammHHBIM cepBep, KOHAUIMOHED
MPOBEJCHUS 3an MBI
IIPOMEKYTOUHOU
aTTecTaluu
[Tomemenus st T-512, CTOJI, CTYJI, KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
CaMOCTOSITENIbHON PabOoTHI KomnbrotepHsiii HHTepHeT, MyIbTUMEIUUHBIN IIPOEKTOP,
KJ1ace JKpaH, A0CKa MapKepHasi, KOMIIBIOTED

IIEPCOHAJIbHBIN

Tlomentenus niist
KOHCYJIbTHPOBAHUS

T-509, KaGuner

3aBEYIOIIETO
kaeapoit TOC

pabodee MECTO COTPYIHUKA, CTOI, CTYII, HIKad
JUTSL TIOKYMEHTOB, TyM0a, KOMITBIOTEpHAs CETh
¢ BbIX0ZI0M B MIHTEpHET,
MHOTO(YHKITMOHAIBHBINA LEHTP, KOMITBIOTED
IIEPCOHAJIbHBIN

T-513, LITITIOD u

CTOJI, CTYJI, KOMIIBIOTCPHAad CECTh C BLIXOJAOM B

TOC WnTepHeT, MHOTO(YHKIIMOHATIBHBIN LIEHTD,
KOMITBIOTEP NMEPCOHAIBHBIN
Ilomemenus mis T-507, Apxus, CTeIIaX Ui XpaHEHUsl KHUT, CTOJI, IKad
XpaHeHus: 000py10BaHuUs 6ubanoreka
U y4eOHOr0 MHBEHTapsI Kadepel
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

[Ipuponooxpannsie TexHomaoruu Ha TOC

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3

KM-5

KM-6

OCHOBBI PUPOAOOXPAHHOTO 3aKOHOMaTeabcTBa PD (TecTupoBanme)

BoinonHenue u 3amura nepBoi 4acTu KypcoBoi paboTs! (MIHAMBUIyabHBIN IPOEKT)
JlaGopaTtopHnas padora Ne 3 mo Temam "HopMaTuBHBIE METOIUKH pacdyeTa BEIOPOCOB BPEIHBIX
BEIIECTB B atMoc(epy TernoBbiME dnnekTpocTaniusaMu u "PacceBanue BeiopocoB TOC u ADC B
atmocdepe" (JlabopaTopHas padora)

JlaGopaTtopnast padora Nel mo Teme "ObOpa3oBaHue ra3000pa3HbIX BPEIHBIX BEIIECTB MPU
C)KHTaHUU OPTaHUYECKOTO TOIUIMBA, METOJIbI U TEXHOJIOTMU CHUKEHUS UX BBIOPOCOB"
(JTaboparopuas padoTta)

JlaboparopHuas padota Ne2 o reme "®dusnueckue Bozaeiicteus TOC u ADC nHa 6uochepy”
(JTaboparopuas padoTta)

Boinonnenue u 3amura BTOpoi yacTu KypcoBoi padotsl (MHAMBUAYaIbHBIA IPOEKT)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuuminHb KM: L 2 3 4 > 6
pasjena Henens 4 6 8 10 12 15
KM:
1 DKOJIOTHs SHEPTETUKU U OCHOBBI
IPUPOJIOOXPAHHOTO 3aKOHOJATEIIHCTBA
CopneprxaHne COBpEMEHHO 3KOJIOTUH U
11 XapaKTepUCTHKA TTI00aTbHBIX SKOJIOTHYECKUX + +
npobJeM.
Bo3nelicTBus SHEPreTUKN HA OKPYXKAKOIIYIO
1.2 cpeny. OCHOBBI IPUPOTOOXPAHHOTO + +
3aKoHOAarenbcTea PO
HopmatuBHBIE METOAMKH pacyeTa BEIOPOCOB
2 BPEIHBIX BEUIECTB B aTMOC(EPy TEIUIOBBIMU
3JIEKTPOCTAHLIUSIMU
Mertouka pacuera MacCoBbIX BEIOPOCOB
21 3arpsA3HSIOIIUX BEIIECTB C TOMOIIbIO + 4 +
WU3MEPEHUS MX KOHIIEHTPAINH B JBIMOBBIX
razax
29 PacueTHble METOIMKHM OTIpeIENIEHUS] BHIOPOCOB + +
) 3arpsi3Hstomux Bemects TOC
PacceBanue BriOpocoB TOC u ADC B
3 atMocdepe. ["azooTBoIsIME TPYOBI TOC 1
ADC
3.1 Crpoenue aTMochepsl + +
3.2 HemvoBsie TpyOs1 TOC + + +
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HopmaTtuBHas MeTouKa paccenBaHus

3.3 + +
3arps3HSIONINX BEIIECTB B aTMOchepe
4 30510yJIaBIMBaHUE U 30JI0YAAJICHUE
4.1 OCHOBBI TEOPUH 30JI0YJIaBIMBAHUS + + + +
4.2 3onoynoutenn TOC + + +
4.3 3onoynaneHue + + +
O0pa3oBaHue Ta3000pa3HBIX 3arPsI3HSIONINX
5 BEIIIECTB MPU CKUTAHUH OPTaHUIECKOTO
TOIIMBA, METO/Ibl U TEXHOJIOTUU CHIXKEHUS UX
BBIOPOCOB.
BaHWE OKCHJIOB a30Ta U ITyTH CHUKCHHUS
51 OO6pa3oBaHre OKCU/IOB a30Ta U MYTH C e + + + + + +
uX BeIOpOCca
59 O6pa3oBaHre OKCUJIOB CEPHI U TYTH CHIKEHUS + +
' uX BbIOpOCa.
53 Br10pocs! 6eH3(a)mupeHa 1 OKCUIa yriepoa + +
' MIPU CKUTAHUU OPTAaHMYECKOTO TOTUIMBA
54 Cikuranue ToIUIMBa B "KHUIIAIEM ciaoe" + +
6 Ousnueckue Bo3aercTeus TOC u ADC Ha
ouochepy
6.1 [lIymoBoe Bo3aeiicTBue TOC Ha OKPYKAIOIIYIO + + +
) cpeny
6.2 OnektpomarautHoe BozaeicTeue TOC u ADC +
' Ha OKPYXAIOIIYIO Cpeay
7 Crounsie Bojibl TOC u ADC 1 MeToabl ux
OYHCTKH
Knaccudukaius Bog0eMOB U CTOUHBIX BOJ
7.1 + + +
TOC
7.2 CHuxenune coOpocoB cTouHbIX Box TOC + +
Bec KM, %: | 20 10 20 20 20 10
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IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

[Ipuponooxpannsie TexHomgoruu Ha TOC

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MEPOHPHﬂTI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:

KM-1 3amura nepoit yactu KP (3o50ynaBnuBanue)
KM-2 3amura BTopoi yactu KP

Buja npomexyTouHoii arrectanmu — 3amura KP.

Nunekc KM- | KM-
Howep Pa3nen kypcoBoro mpoekTa/KypcoBoit paboThl KM: L 2
pasjena Henens 8 16
KM:
1 HopMmaTtuBHas MeToauka pacueTa BHIOPOCOB 3071b1. 30J10yJIaBIMBaHUE Ha +
TOC
HopMaTuBHBIE METOJIMKH pacueTa BEIOPOCOB 3arps3HSIONIMX BEIIECTB.
2 Paccesanue BeiOpocoB TOC B atmocdepe. ["azoorBogsmume Tpyost TOC. +
O06pa3oBaHue ra3000pa3HbIX BPEAHBIX BEIIECTB MPU CXKUTAHUU
OPTaHWYECKOTO TOIIMBA, METOJIbI M TEXHOJOTHH CHIKEHHS X BHIOPOCOB
Bec KM, %: | 50 50
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