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KoncyabTanum

8 cemecTp - 2 yaca;
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BKJIIOYAS:
TecTtupoBaHue
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KontpoabsHnas padora
JdomamHee 3a1anue
NuanBuayaibHbIi IPOEKT

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

8 cemectp - 0,5 yaca;
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1. HEJIU U 3AJIAYU OCBOEHUA JUCHHUTIIJINHbI
Leab ocBoOeHHMsI TMCUMILIHHBI. W3yYEHUE MPOIECCOB 00pa30BaHUs BPEIAHBIX BEIIECTB, CTOYHBIX
BOJI, (PM3MUECKUX BO3JACUCTBUN U TEXHOJIOTUN UX CHUIKCHHSI Ha DHEPTEeTHUECKUX 00BEKTaX
3agaum AMCHMIIHMHBI
- IOJIY9CHUE IPAKTHYECKUX 3HAHUH 110 BO3JCHCTBHUIO SHEPTETUIECKUX OOBEKTOB HA
OKPYKaIOIIYIO Cpeay;
- MMOJIyYeHUE MPAKTUYECKUX 3HAHUH MO TEXHOJIOTHUSIM, TIO3BOJISIIOIIMM CHU3UTh BO3/ICHCTBUE HA
OKPYKAIOIIYIO Cpealy;
- YMEHHE BBITIOJIHATH PACUYETHI TIO OTPEICIICHUIO BPEIHBIX BHIOPOCOB, CTOYHBIX BOJ U (PU3NICCKUX
Bo3aercTeuil TOC;
- YMEHHE MMPOBOJUTH PACUETHI IO BEIOOPY MapaMEeTPOB MPHUPOJTOOXPAHHBIX YCTAHOBOK H 110
onpenenacHuto ux 3pHEKTUBHOCTH.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMEHOBaHUC KOI{ U HAMUMECHOBAaHUC 3anﬂalmp03am{ble pe3yJabTaThl oﬁyqemm
KOMIIETEeHL MU MHAUKATOPA JOCTUKEHUSI
KOMIICTCHIIUU

VK-8 Criocoben coznaBath | M/1-4yk-g JlemoncTpupyer SHATB.
Y NIOJJEPKUBATH B IMOHUMAaHHUE BIUSHUS 00bekTOB | - HOPMATHBHBIC MCTOIMKH pacucTa
MOBCEHEBHOM )KU3HU U B npodeccuoHanbHOM BBIOPOCOB BPE/IHBIX BEIIECTB U HX
pohecCHOHATLHOM JIEATENIbHOCTH HAa COCTOSIHUE paccenBaHus B atMocepe.
JeATEeILHOCTH O€30MacHbIe | IPUPOAHOU Cpebl U TexHonoruueckre HOPMATUBBI 110
YCIIOBHS YCTOMYHBOE Pa3BUTHE BBIOPOCAM BPEIHBIX BEIICCTB B
JKU3ZHEIEATEILHOCTH IS oOrrecTBa atmocdepy.
COXpaHEHHUs IPUPOTHON
cpenbl, o0ecreyeHus YMETh.
YCTOHYHBOTO Pa3BUTHS - UCTOJIb30BATh MPOTrPAMMBI PACUETOB
06IIIeCTBA, B TOM YHCIIE TPH BBIOPOCOB BPEIIHBIX BEIIECTB U MX
YIpo3e i BOSHUKHOBCHHH pacceuBaHus B aTMocdepe, IporpaMMbl
YpE3BBIYANHBIX CUTYALIUN U pacdera paclpOoCTpaHCHNA LIyMa.
BOCHHBIX KOH(DIIMKTOB
[1K-1 Criocoben NJI-21ix-1 3HaeT ycTpoiicTBo, 3HaTb:
y4acTBOBAaTh B IIPOEKTHO- HNPUHLINI PaOOTHI U - KOHCTPYKIMH JbIMOBEIX TPYO,
KOHCTPYKTOPCKOM omnpeenseT NoKa3aTelu 30JI0yJIOBUTEINICH M yCTAHOBOK OYUCTKH
JIESITeIBHOCTH B chepe ) YHKLMOHHPOBAHHUSI JIBIMOBBIX I'a30B OT Ia3000pa3HbIX
TETIOOHEPTeTUKU U 000pyIOBaHUS TEIJIOBBIX U BCHICCTB.
TETUIOTEXHUKH ATOMHBIX 2JIEKTPOCTAHIIHN

YMETh:

- CaMOCTOSITENBHO pa30UpaThCs B
HOPMATUBHBIX MECTOJHUKAX pacucTa 1
MPUMEHSITh UX JIJISl PEeLICHUS
MMOCTaBJICHHOM 3a/1a4H;

- OCYIIECTBIIATH MMOUCK, AHATTU3UPOBATh
HAy4YHO-TEXHUUYECKYIO0 HH(OPMALIUIO U
BBIOMpATh HEOOXOAUMOE 000PYIOBAHHE
JJIs1 CHUXKCHUA B03}161>’ICTBPI5[
HHEPreTHYECKUX O0OHEKTOB Ha

OKPYKaIONIYIO Cpeny.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JluciunianHa OTHOCHTCS K OCHOBHOM TNpO(eCCHOHAIBHONH —00pa3oBaTeNbHON —Iporpamme
Tennmosneprernka u Temiorexuuka (manee — OIIOIl), wnanpasnenus mnoaroroBku 13.03.01
TeruosHepreTrka 1 TEIUIOTEXHUKA, YPOBEHb 00pa30BaHMs: BhICIIEe 00pa3oBaHue - OaKaiaBpuar.

bazupyetcst Ha ypoBHE cpesiHero o01ero oopa3oBaHus.

Pe3ynbraTel 00yueHHs, MOTydEHHBIC IPH OCBOCHUH JUCLHITIMHBIL, HEOOXOIUMBI ITPH BHITOIHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

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 — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 HopmartusHbIe 12 8 3 3 2 - - - - - 4 - CamocmoamensHoe usyuenue
METOJIUKH pacueTa meopemuueckoz0 mamepuana: N3yuenue
BBIOPOCOB BPEHBIX JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
BEIIECTB B aTMOCchepy "HopMaTHBHBIE METOIMKH pacyeTa BHIOPOCOB
TETJIOBBIMH BPEIHBIX BELIECTB B aTMOC(EPY TEIIOBBIMU
3JIEKTPOCTAHLMSMHU 3NEeKTPOCTaHIUAMU"
1.1 Meronuka pacuera 7 2 2 1 - - - - - 2 - H3yuenue mamepuanos iumepamypHnuvix
MaccOBbIX BEIOPOCOB UCIOYHUKOG:
3arpA3HSIFOLINX [2], 88-102
BEIIIECTB C TIOMOIIIBIO [5], 21-31
M3MEPEHUs NX
KOHILICHTPAINH B
JIBIMOBBIX Ta3ax
1.2 PacueTHble METOTUKH 5 1 1 1 - - - - - 2 -
orpeJieIeHus! BEIOPOCOB
3arpsA3HSIIOLINX
BentectB TOC
2 PacceBanue BEIOpOCOB 18 4 - 6 - - - - - 8 - Ilo020mo8Ka K npaKkmu4eckum 3aHamusm:
TOCu ADC B Wzyuenne matepuana mno paszneny "PacceBanne
aTMocdepe. BeIOpocoB TOC u ADC B armocdepe.
l"azooTBOAsAIIE TPYOBI I'azoorBopsime Tpyos: TOC nu ADC"
TOC u ADC MOJTOTOBKA K BBIITOJIHEHUIO 3aJaHUH Ha
2.1 Crpoenue atmochepsl 7 1 - 2 - - - - - 4 - MPAKTUYECKUX 3aHATUIX
2.2 JpvoBslie TpyOst TOC 6 2 - 2 - - - - - 2 - Ilod20mogKa K ayOumopHvim 3aHAMUAM:
2.3 HopmaruBHas 5 1 - 2 - - - - - 2 - [IpopaboTka JIEKIIUH, BHITOIHEHHE U
METOJIMKA PACCEHBAHMS MOJITOTOBKA K 3amure jab. padoTs
3arpsI3HAIONINX H3yuenue mamepuanos numepanmypHsix

BEIIIECTB B aTMocdepe

UCMOUYHUKO6.
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[2], 268-303
[5], 31-42

3 3on0yIaBIUBaHUE U 20 6 6 Camocmoamesibioe uzyuenue
30JI0y/1aJIeHHE meopemuueckozo mamepuana: Visyaenue
3.1 OCHOBBI TEOpUHU 6 2 2 JIOTIOJTHUTENBHOTO MaTepUaa o pa3jeiry
30JI0yJIaBINBAHU "3os0ynaBIuBaHUE U 30JI0yAaICHHIE"
3.2 3onoynosuremm TOC 8 2 2 Ilodzomogka Kk mexkyuiemy KOHmMpOJio:
3.3 3o0ynaneHme 6 2 2 [ToBTOpeHNe MaTepHraa 1mo pa3aeiy
"3010yIaBIUBaHKE U 30JI0yJasIeHIE"
H3yuenue mamepuanos numepamypHnsix
UCIOYHUKOB:
[2], 123-187
[3], 38-66
4 Oo0pazoBanue 34 7 12 Camocmoamesibhoe uzyuenue
ra3000pa3HbIX BPeIHBIX meopemuueckozo mamepuana: Visyaenue
BEIECTB MPH CKUTAHUN JIOTIOJTHUTEJIBHOTO MaTepHaia o paszieny
OpPraHUYeCKOTo "O0pa3oBaHue ra3000pa3HbIX BPEIHBIX
TOIUTHBA, METOBI U BEIECTB NP CKUT'AHHH OPTaHUIECKOTO
TEXHOJIOTUH CHYKCHUS TOIUTHBA, METOABI U TEXHOJIOTUH CHIDKCHUS MX
UX BBIOPOCOB. BEIOpOcoB. KonTpons BeIOpocoB TOC"
KoHTpouts BEIOPOCOB Iloo20moeka Kk npakmuyecKuM 3auamusam:
T2C W3yuenue Matepuana no pasaeny
4.1 O0pa3oBaHuE OKCUIOB 11 2 4 "O0pa3oBaHue ra3000pa3HbIX BPEIHBIX
a30Ta U IyTH CHU)KEHHS BEILECTB IPH C)KUTAHUH OPraHUYECKOTO
nux BLI6pOC3 TOIIMBA, METOAbBI U TCXHOJIOTHUN CHMXKCHUSA UX
4.2 O0pa3oBaHue OKCHIOB 10 2 2 BbIOpOCcOB. KouTposns BeiOpocos TOC"
CCPhI U IYTU CHUKCHUS IIOArOTOBKA K BBIITOJITHCHHUIO 3aI[aHI/Iﬁ Ha
nux BLI6pOC3 MPAKTUYCCKUX 3aHATHUAX
4.3 Bri6pocsr 7 2 2 Ilodzomoexa Kk mexkyuiemy KOHmMpOio:
6eH3(a)mupeHa u [ToBTOpeHUe MaTepHuaa 1mo pasaery
OKCH[Ia yriepoja Mnpu "O0pa3zoBaHuE ra3000pa3HbIX BPEIHBIX
COKUTaHUH BEIECTB IPH C)KUTAHUH OPraHUIECKOTO
OpraHU4YecKOro TOIUIMBA, METOJIb ¥ TEXHOJIOTHH CHU)KEHHS UX
TOIUIMBA BbIOpOcoB. KoHTpouk BeIOpocoB TOC"
4.4 Cxuranye TOIUIMBA B 6 1 4 H3yuenue mamepuanos iumepamypHuix
"KurnsieM cioe" UCMOYHUKOG:
[2], 214-257
[6], 4-30
5 dusnueckue 12 4 4 Iloozomoexa K mexkyuiemy KOHmMpOJ0:
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BozneicTBus TOC u
ADC Ha buochepy

[ToBTOpEHUEe MaTepuaa mo pasaeny
"duznueckue Bo3aericTeus TOC n ADC Ha

5.1 | IlllymoBoe BO3aCHCTBHE 6 2 - 2 - 2 - ouochepy"”
TOC Ha oKkpyKarolIyI0 Ilodzomoeka K npaKmuu4ecKum 3aHAMUAM:
cpeny W3zy4yenne marepunaina rno pazgeny "duzndeckue
5.2 DIEKTPOMATHATHOE 6 2 - 2 - 2 - BozzaeticTeus TOC u ADC na 6uochepy”
Bosneiicrere TOC u MOATOTOBKA K BBIIIOJTHCHUIO 3aJJaHUN Ha
ADC Ha OKpYXKAIOIIYIO MPAKTUYECKUX 3aHATUIX
cpeny CamocmoamensHnoe usyuenue
meopemuueckoz2o manepuana: 3ydenne
JIOTIOJTHUTETFHOTO MaTepuana 1o pa3aeny
"®uznueckue Bozaeicteus TOC u ADC Ha
orochepy"”
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], 220-240
[4], 7-23, 36-39, 85-86, 125-153
6 Crounsie Bogsl TOC u 12 4 - 4 - 4 - Iloozomogxa peghepama: Temer pedepatos:
ADC u MeToIbI UX 1.Tepmuuecku 3arpsizHeHHbIE Boabl TOC;
OYHCTKH 2.CTo4YHBIC BOJBI BOJOIIOATOTOBHTEIIEHBIX
6.1 Knaccudukarus 6 2 - 2 - 2 - ycTaHOBOK; 3.CTOYHBIE BOABI
BOJIOEMOB M CTOYHBIX ruaposonoyaanenus; 4.Crounsie Boas TOC,
Box TOC 3arps3HeHHbIe HeTenpoaykTaMu; 5.CTOYHbIe
6.2 CHumxeHue cOpocoB 6 2 - 2 - 2 - BOJIBI OT HAPYKHBIX OOMBIBOK TOBEPXHOCTEH
crounbix Bog TOC HarpeBa KOTJIoB; 6.Bunabl crounbix Bog TOC.
CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIOTHUTEIHHOTO MaTepralia o pasaerry
"Crounsle Bojbl TOC u ADC 1 MeTOIBI UX
O4UCTKH"
Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
IToBTopenue matepuana no pasaeny "CrouHsle
Boabl TOC n ADC 1 MeTOJIbI UX OYHCTKH"
H3yuenue mamepuanog numepamypusix
UCHOYHUKOB:
[3], 246-311
DKk3ameH 36.0 - - - 0.5 - 335
Bcero 3a cemectp 144.0 28 14 28 0.5 38 335
Hroro 3a cemecTp 144.0 28 14 28 0.5 715




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. HopmamusHvle memoouku pacuema 8bl6p0cos 8PeOHbIX geuiecms 8 ammocgepy meniogbimu
NEKMPOCAHYUAMU

1.1. Meronuka pacdera MacCOBBIX BEIOPOCOB 3arpsI3HSIONINX BEIIECTB C IIOMOIIBIO H3MEPEHUS
UX KOHIICHTPAILIMHU B IIMOBBIX ra3ax

Pacyera BBHIOPOCOB 3arps3HSAIOIIMX BEIISCTB 1O JAHHBIM HPSIMBIX M3MEPEHUN KOHIICHTPAIIHIA
BPEIIHBIX BEIIECTB B JIBIMOBBIX T'a3ax. Pacuer BHIOPOCOB OKCHJIOB a30Ta U OKCHJIA YIiIepoia.

1.2. PacueTHble METOAMKHU ONPEIEIECHUs BHIOPOCOB 3arps3Hstomux Bemects TOC

Pacuer omnpeneneHus BajJoBbIX BEIOPOCOB 3arps3HAIOIIMX BEHIECTB B aTMOC(EPY OT KOTEJIbHBIX
yctaHoBOK TOC OKCHAOB cephl, 30Jbl, OeH3(a)MHpeHa, Ma3yTHOW 30JbI B TIEpEeCYETe HA BaHAIHMA.
TexHonOrnyecKrne HOPMaTUBBI /1711 KOTEJIBHBIX YCTAHOBOK IO BBIOpOCAM 3arps3HSIONINX BEIIECTB B
atmocdepy.

2. Paccesanue svibopocos TOC u ADC ¢ ammocaepe. I azoomeooawue mpyoovr TOC u ADC

2.1. Ctpoenne aTMochepsl
OCHOBBI CTAaTUKM U IMHAMUKH atMochepbl. YpaBHeHue TypOyneHTHO! auddy3un 1uist pereHus
3aJjauyl PacCeUBaHMsI BPEJHBIX BEIIECTB B aTMOcdepe.

2.2. AsmvmoBele Tpyobt TOC

Koncrpykuuu apimMoBeix Tpyd TOC u koTenpHBIX. BeIOOp THITA, Uncia M mapaMeTpoB JBIMOBBIX
Tpy0 TOC. Pacuer craTuyeckuX /JaBI€HMH B JBIMOBBIX TpyOax M IyTH HPeAOTBPALICHUS
BO3HUKHOBEHHUSI HM30BITOYHBIX CTAaTHMYECKMX MIaBICHHWA B JBIMOBBIX TpyOax. CaMOOKyThIBaHWE
JIBIMOBBIX TPYO. ['MapoauHaMuyeckuii U TEII0BOW MObeMbI (pakesa Hajl yCTbeM JIbIMOBOM TPYOBI.

2.3. HopmatuBHast METO/IMKA pacCEMBAHUS 3arpsA3HSIONIMX BEIIECTB B aTMoc(epe

HopmatuBHass MeTojuka pacdera paccenBaHus mpumeceil B armocdepe. IIpenenbHo
nonyctumble KoHueHTpauuu (ITIJIK) 3arpssssromux BemecTB. BelecTBa oJHOHANpaBiIEHHOIO
neiictBus. Pacyer BBICOTHI IBIMOBBIX TPYO.

3. 3onovnasiusanue u 3010y0aieHue

3.1. OcHOBBI TEOpUU 30JI0yJIaBINBAHU
XapakTepucTUKH JieTyde 30ibl. Onpenenenne GpakMmOHHOIO cocTaBa 30Jbl. OCHOBBI TEOPUU
30J10yJ1aBIMBAHMSL.

3.2. 3onoynoBurenu TOC

Tumne! 3onoynoButeneit TOC. MHepimoHHbIE 3010yJI0BUTENHN, UX pPacyueT, BBIOOP MapaMeTpoB U
abdexTuBHOCTE pabOTh. MOKpBIE 30J0YJIOBUTENIHM, WX pacyer, BHIOOpP MMapaMeTpoB W
3P PEKTUBHOCTh PabOThL. DNEKTPOPUIBTPBHI, UX KOHCTPYKIMS M NPUHUMI paboThl. BriusHue
ANIEKTPOPU3NYECKUX CBOWCTB 30JIbI U a3POAMHAMUKH MOTOKA Ha paboTy 3yeKkTpoduibTpoB. Pacuer
napaMeTpoB 3EKTPOPMILTPOB. TKaHEBbIE 30J0YJOBUTENH, MX KOHCTPYKIHS U 3((HEeKTUBHOCTh
paboTHI.

3.3. 3onoynanenue
[THeBMO M THIpOTpaHCHOPT 30jbl. 305100TBaNBl TOC M UX BO3JEHCTBHE Ha OKPYKAIOIIYIO
cpeny. Micnonp30BaHue 305161 B HAPOJIHOM XO34HCTBE.



4. Obpaszosatiue 2a3000pa3HBIX BPEOHBIX BEULECINE NPU CIHCUSAHUU OP2AHUYECK020 MONIUEA,
Memoobl U MEexXHOA02UU CHUMCeHUs ux ebiopocos. Konmpoaw gvibpocos TOC

4.1. O6pazoBaHKe OKCHJIOB a30Ta U MYTH CHI)KEHUS HX BBIOpOCa

MexaHn3Mbl 00pa30BaHUs OKCHJIOB a30Ta B TOIKaX KOTJIOB. METO/bI MOaBlICHHUST 00pa30BaHuUs
OKCHJOB a30Ta:. CXKHUI'aHHMC TOIlJIMBa C MaJlbIMHU HA30BITKAMHU BO3yXa, PCHUPKYIANHA ABIMOBBIX
ra3oB; CTYIEHYAaTOE CXKUIaHWE TOILUIMBA, IPUMEHEHHUE CIICIHATIbHBIX TOPEIOYHBIX YCTPOICTB; BBOJ
BJIar B 30HY I'OPCHUA U AP. MCTOIIBI OYUCTKH ABIMOBBIX I'a30B OT OKCHJOB a30Ta.

4.2. Obpa3zoBaHUE OKCHUJIOB CEPBI U TyTH CHIXKEHUSI UX BBIOpOCa

O6pa3oBaHre OKCHOB CEphl MPU CKUTAHWUU PA3IMYHBIX BUJIOB TOIUIMBA. METO/bI CHHXKEHHS
collepkaHusi cepbl B TomuBe. ['asudukanus u nuponu3 TormBa. OYUCTKA ABIMOBBIX T'a30B OT
OKCUJIOB cepbl. OHOBpEMEHHAs! OUYMCTKA JIBIMOBBIX Fa30B OT OKCHIOB CEPBI U a30Ta.

4.3. BeiOpocsl 6eH3(a)IpeHa 1 OKCH/a yriiepoia Py C)KUTaHUH OPTaHHYECKOTO TOTIIIMBA
Ob6pazoBanue OeH3(a)iupeHa W METOABI CHMXKEHHS €ro BbIOpoca, OOpazoBaHHE MPOIYKTOB
HETIOJTHOTO CTrOpaHMs TOILUIMBA.

4.4. Cxurague TOInBa B "KUIIAIIEM ciioe"
BBIOpOCH OKCHIOB Cepbl M OKCHIOB a30Ta MPH CKUTAaHUU TOILIMBA B KOTJAX C «KHIISIIAM
CIIOEM».

5. @usuueckue gosoeticmeus TOC u ADC na buocdepy

5.1. HlymoBoe BozaeiictBue TOC Ha OKpyXaroUIylo cpery

OcHOBHBIE XapaKTEPUCTUKU IIyMa: YypPOBEHb 3BYKOBOTO JIaBJIEHUS, YPOBEHb 3BYKOBOM
MOIIHOCTHU, YPOBCHb MHTCHCHUBHOCTH IIyMad, 4aCTOTa U AP. HUcrounukn IIyMa Ha SHCPIreTHYCCKUX
npennpusaTusx. HopmupoBanue ypoBHs myma. MeTOAMKK pacueTa CHUKECHHsI YPOBHS IIyMa MpHU
€ro pacrpoCTpaHEHUH B ra30BO3AYITHOM TpakTe TOC 1 Ha OTKPHITOM BO3ayxe. MeToabl 00phObI ¢
urymoM. KoHCTpyKIIMM ¥ IPUHIUI PaOOTHI pa3NUYHBIX TIYIIMTEEH myma.

5.2. OnextpomarautHoe Boznericterue TOC u ADC Ha OKpYKaIOIIYIO Cpey
OnextpomarautHoe  Bozneiicteue TOC u  ADC Ha Ouocdepy. Hopmaruel 10
AJIEKTPOMAarHUTHBIM BO3JIEHCTBUSM.

6. Cmounvie 600vt TOC u ADC u memoosl ux o4UcCmKu

6.1. Knaccudukanus BogoeMoB U cTo9HbIX Bog TOC

Macmrabel notpebieHuss BoAsl U COpPOCOB CTOYHBIX BOJ PA3IUYHBIMU HHEPreTHUYECKUMHU
npennpustusimu. Knaccupukauus BomoemoB u  crouHbix Bojg TOC u ADC. Ilpoueccs
caMOOYHILEeHHs BoAoeMOoB. HOpMaTUBEI 110 3arps3HEHUIO BOJIOEMOB M COpOCAM CTOUHBIX BOJI.

6.2. CHmxeHue cOpocoB cTouHbIX Boa TOC

OOpa3zoBaHre W TYTH CHIDKEHUS COPOCOB: TEPMHUECKHU 3arps3HEHHBIX BOJ, CTOYHBIX BOJ
BOIOIIOATOTOBUTCIIBHBIX YCTaHOBOK, BOJ FH)IpOSOHOY}IaHeHI/ISI, SaMa?)yquHI)IX " 3aMacCJICHHBIX BOJ,
BOJ TIOCJE€ KOHCEepBallMd OOOPYAOBAaHMS, BOJ IMOCIE OYHMCTKH TOBEPXHOCTEH HarpeBa KOTJIOB.
HpI/IMeHeHI/Ie MeM6paHHI)IX TeXHOJ'IOl"I/Iﬁ OYUCTKN BOABI H I/ICHapI/ITeJ'IBHI)IX YCTaHOBOK JJIA
cokpaieHus: copocoB ctouHbix Boj TOC. IlpuMeHeHHWe NTHEBMOTPAHCIIOPTAa 30JIbI C IETBI0
MIPEIOTBpAICHIS. 00pa30BaHuUs BOJ THAPO30JIOYJAICHUS U 00Jiee MTMPOKOTO HCITOJIB30BAHHMSI 30JTbI
B HAPOJHOM XO3sIICTBeE.
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3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. Pacuer mpu3eMHBIX KOHIIEHTpaIuii oT BEIOpocoB TOC B aTMocdepy 1o HOpMaTHBHOM
METOJIUKE;
2. Pacuer 3¢ ekTUBHOCTH yIaBIMBaHUS 30J1bI B ANEKTPOPUIbTPAX;
3. Pacuer BEIOPOCOB OKCHIOB a30Ta MPHU CKUTAHUH PA3IMYHBIX BUIOB TOIUINBA;
4. Pacuet BBIOPOCOB OKCHUJIOB CEPBI, 30J1bI, O€H3(a)MHpeHa, Ma3yTHO 30116l B IIepecyeTe Ha
BaHaJIN;
5. Pacyet cHmkeHMs ypoBHS 1yma B razoBoM Tpakte TOC. Pacuer pacnipocTpaHeHus nyma
Ha OT-KPBITOM BO3/1yX€;
6. O01IKe xapakTepucTUKH Onocdepbl 3eMin — BKIII0Yasi pacueThl 110 OLIEHKe 00ecTeueHus
3eMJIu SHEPropecypcaMu, pacueThl 10 OLIEHKE COOTHOLIEHUS MEKY KOIMYECTBAMU
TeHepUPYEMOro U MOTpedIIsieMoro Kuciaopoia B buocdepe 3emid, pacyeTsl O OIICHKE
OanaHca yrJIeKUCIIoro raza B armocdepe 3emiu.

3.4. Tembl 1260paTOPHBIX PadoT
1. U3ydyenue oOpa3zoBaHus TOIUIMBHBIX OKCHUJIOB a30Ta IIPH CKUTAHUU a30TOPTaHUYECKUX
COCIMHEHMI U CIIOCOO0B NX CHUIKCHMS,
2. Uzydenue mpolieccoB 00pa3oBaHUs OKCUIOB a30Ta MpU CKUTAaHUU MPUPOIHOIO ra3a B
KHHETUICCKOM U TP Yy3NOHHOM PEKUMaX;
3. M3ydeHue nporecca OrHeBOro 00e3BpeKUBaHUs CTOYHBIX BO/I.

3.5 KoncyabTanuu

I'pynnoesvie koncyremayuu no paszoeaam oucyuniunsl (I°K)

1. OOGcyxnenue MaTepuajaoB Mo Kedcam pasnena "HopmaTuBHbIE METOAMKH pacuera
BBIOPOCOB BPE/IHBIX BELIECTB B aTMOC(EPY TEIIOBBIMU IEKTPOCTAHIIUSIMU"

2. KoHcynbranuu HampaBlIeHbl Ha BBIMOJIHEHHE pasfenoB. Pa3duparorcs Hambosee BaKHbBIE
YacTH pacyeTHBIX 3anaHuil pasnena "PacceBanme BriOpocoB TOC u ADC B armocdepe.
I"azootBoasmue Tpyost TOC u ADC"

3. OOcyxaeHue MarepualioB 1Mo Kekcam pasfena "30J0yJaBiIMBaHWE W 30JI0yAaieHue"
KOHCYJIbTAIIMH IO BBIMOJIHEHUIO PacueTHoro 31anus no paszaeny "3oioynaBiuBaHue"

4. OOcyxaeHue maTepuanoB Mo kedcam paszzaena "OOpa3oBaHue ra3000pa3HBIX BPEIHBIX
BEIIECTB MPHU CKUTAHUU OPTaHUYECKOTO TOTUIMBA, METOABl M TEXHOJOTHH CHUXCHHS UX
BbIOpOcoB. KonTposb Be1OpocoB TOC"

5. OOcyxaenue MaTepuaioB 1o keiicam paszaena "dusnueckue BozaerictBus TOC u ADC Ha
ouochepy"

6. OOcyxneHue matepuanoB no keiicam pasnena "Crounsie Bojasl TOC u ADC 1 MeTOBI HX
OYUCTKH"

3.6 TemaTnka KypcoOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEAyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3ariaHupOBaHHbIE PE3YIbTaThl 00YUYEHHUS 110

Howmep paznena

OneHouHOE CpE€ACTBO

A — Konrl JTVCIUIUTUHBEI (B (T ¥ HAUMEHOBAHUE)
(B cooTBeTCTRIE ¢ pazmenom 1) WHUKATOPOB | COOTBETCTBUU C 11.3.1)
1]2]3]4]5]6
3HaTh:
HOPMAaTHUBHBIE METOAMKH pacyeTa BEIOPOCOB BPEIHBIX TectupoBanne/Bo3neiicTBrs JHEPTETHUKU HA
BEILIECTB U UX PaccerBaHUs B aTMocdepe. W/T-Ayics + OKpy»Karo1yr cpeny "OCHOBbI
TexHonOrMYecKre HOPMATHUBEI 110 BHIOPOCAM BPETHBIX ’ IPUPOI0OXPAHHOTO 3aKOHO1aTeNbCTBA"
BEIIECTB B aTMochepy
KOHCTPYKLIUHU ABIMOBBIX TPYO, 30JI0yJIOBUTENEH U Hoxknan/3ammra pacyeTHoro 3aganus "Pacuer
YCTaHOBOK OYMCTKH JIBIMOBBIX I'a30B OT ra3o000pa3ubix | M/1-2nk-1 + 0+ |+ BBIOPOCOB BpEJIHBIX BELECTB B aTMOCheEpy U
BEILIECTB OTIpeJIeIEHUE BBICOTHI IBIMOBOM TPYObI"
YMersb:
HCIOJIb30BaTh MPOrPAMMBI PACYETOB BHIOPOCOB Homainee 3ananue/KontposbHas pabota
BPEIIHBIX BEIIECTB U MX PacCeHBaHUs B aTMocdepe, N-4yx-s + | "Crounsie Boasl TOC"
IIPOrpaMMbl pacueTa paclpoCTpaHEHUs IymMa
OCYILIECTBIISATH IOUCK, aHAIU3UPOBATh HAYYHO- KonTponbnas pabora/KonTponbHas padboTa
TEXHUYECKYI0 MHPOPMALIUIO U BHIOUPATh "CHuKEeHUE YpOBHS LIIyMa SHEPreTHUECKOro
HE00X0MMO€e 000pY/I0BaHHE JIJIsi CHUYKEHUS N-2mk1 + obopynoBanus"
BO3/ICHWCTBUS SHEPIETUYECKMX OOBEKTOB Ha
OKpY’KaIoILyI0 cpeny
CaMOCTOSITENIbHO Pa30upaThCcsi B HOPMAaTUBHBIX WuauBuyanbHbIM TPOeKT/3amuTa pacueTHOro
METOJMKAX pacueTa U MPUMEHSTh UX JIJISl PEIICHUS N-2mk1 + + |+ 3amanus "Pacuer anexrpoduibTpa”
MIOCTaBJIEHHON 3a71auu
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
8 cemecTtp

®dopma peanm3zanuu: bunersl (MMCEMEHHBIN OMPOC)
1. Bo3aeicTBusl SHEPTETUKHU Ha OKpYXkarolyto cpeay "OCHOBBI IPUPOIOOXPAHHOTO
3akoHonarenscTBa" (TectupoBanue)

Dopma peanuzanuu: [TucemenHas padora
1. 3ammTa pacuetHoro 3ananus "Pacder snexkrpodunsTpa" (MHAMBUyaTIbHBIN TPOCKT)
2. KonrtponbHas padora "CHUKEHHE YPOBHS IIyMa SHEPTeTHUECKOro 00opyaoBanus"
(KonTpoawpHas pabora)
3. Kontposnbnas padota "Crounsie Bojbl TOC" (lomainee 3ananue)

Dopma peanuzanuu: [IpoBepka 3axanus
1. 3ammra pacuerHoro 3aganus "Pacder BRIOPOCOB BPEIHBIX BEUIECTB B aTMOC(epy U
orpezeNnieHne BICOTHI AbIMOBOM TpyOs!" ([okiian)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 Ilpome:kyToUYHAs aTTeCTALUS MO JUCHUIINHE

Oxzamen (Cemecmp Ne§)
OneHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM o OalIbHO-PEUTHHTOBOM CHUCTEME IS
crynentoB HUY «MOW» Ha ocHOBaHWY 3a4€THOM M 9K3aMEHAITMOHHOW COCTABJISIONINX.

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 8 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE NPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Pocnsikos I1.B.- "MeToapl 3amuThl okpyxatomieit cpenst”, U3garenscrBo: "MOU", Mocksa,
2007 - (336 c.)

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

2. Ilpuponooxpannsle TexHodoruu Ha TOC : yueOHOe M3aHKe AJIs pealn3allii OCHOBHBIX
00pa3oBaTeNbHBIX MPOrPaMM BBICIIETO 00pa3oBaHUs MO HampaBieHuto moarotoBku 13.03.01
"TenmosHepreruka u teruiorexuuka" / . C. Hukuruna, B. b. IIpoxopos, U. B. Ilytunosa, [u ap.],
Harm. uccnen. ya-t "MOU" (HUY"MOBUN") ; pen. H. JI. Poranes, B. b. IIpoxopos . — Mocksa : U3n-
B0 MOU, 2021 . — 452 c. - Knura-nobeaurens KOHKypca pyKonucei yueOHo, HayqHo-
TEXHUYECKOHN U CIIPABOYHOM JINTEPATYpPhI MO SHEPTEeTHKE, ocBsieHHOro 90-nertnro MOU n 100-
neturo mana [ODPJIO . - ISBN 978-5-7046-2428-8 .

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

3. IloBeimenne sxonoruueckoit 6ezonacHoctr TIAC : yueOHOE TocoOue It By30B I10
HanpasieHuto 650800 "Tennosnepreruka", cnenranibHOCTIM 100500 "TennoBeie 3JI€eKTpUYECKUE
craniuu" 1 100600 "TexHonorust BOJAbl U TOMJIMBA HA TEIUVIOBBIX U ATOMHBIX AIEKTPUYECKUX
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craamusx" / A. M. AGpamos, u ap., Mock. suepr. ua-t (MOU TVY) . — M. : U3n-Bo MOU, 2002 . —
378 c. - ISBN 5-7046-0712-8 ;
4. Tynos, B. b. ®akTops! puzndeckoro Bo3aeiicteus TOC Ha OKpyKaIOUIyIO cpeay : yueOHoe

nocoOue Jy1si By30B 10 HampabiieHuto "Ternosnepreruka u tertorexuuka” / B. b. Tymos, Harr.
uccnen. yu-t "MOHN" . — M. : Uznatensckuii nom MOU, 2012 . — 284 c. - ISBN 978-5-383-00758-7

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

5. IIpoxopos, B. b. Pacuer BBIOPOCOB BpeaHBIX BEMIECTB B aTMOCc(hepy, BEIOOP mapaMeTpoB
ANIEKTPOGUIBTPOB U ONPEETICHUE BBICOTHI JBIMOBBIX TPYO : IPAKTUKYM IO KYpCy
"I[Ipupomooxpanubie TexHoorud Ha TOC" o HampaBiieHUIO TOAroTOBKHU Oakanaspos 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;

6. [Ipoxopos, B. b. O6pa3oBanue 1 METOJIbI CHIMYKEHHS BEIOPOCOB OKCHIOB a30Ta MPHU CKUTAHUH
toruB Ha TOC : YyeOHoe nocobue no kypey "[IpupogooxpanHbie TEXHOIOTHH'" TIO HAPABJICHUIO
"Temnosunepreruka" / B. b. IIpoxopos, H. /I. Poranes, M. I'. JIsickoB, Mock. suepr. ua-t (MOU
TV).—M.: U3n-Bo MOU, 2001 . —32 c..

5.2 JInleH3M0HHOE ¥ CBOOOTHO PACTIPOCTPaHsieMOe MPOrpaMMHOe o0ecneYeHne:
1. Office / Poccuiickuii makeT o(hUCHBIX IPOrpamm;

2. Windows / OnepanrionHas cucrema cemeicTra Linux;

3. Maiing Buneokondepenumu;

4. Acrobat Reader;

5. YITIP3A-Dxkouor.

5.3 UnTepHeT-pecypcsl, BKJAOYas NpodeccHoHATbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMBI:

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

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTponHasi 6udsmmoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. DiieKTpoHHBIE pecypchl u3aTeabcTBa Springer - https://link.springer.com/

6. ba3a nannbix Web of Science - http://webofscience.com/

7. Ba3za naunbix Scopus - http://www.scopus.com

8. 9BC "KoncyabsTanT cTrygenra' - hitp://www.studentlibrary.ru/

9. DnexkTponnas 6udmorexka MOU (36 MIOM) - http://elib.mpei.ru/login.php

10. MopTaa oTKpHITHIX AaHHBIX Poccuiickoii denepanuu - https://data.gov.ru

11. Ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA H COUAIBHOM 3auThI PD -
https://rosmintrud.ru/opendata

12. Ba3a OTKPBITBIX IaHHBIX NPO(ecCHOHANBHBIX CTAHAAPTOB MUHNCTEPCTBA TPYyAA U
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

13. Ba3a OTKpBITHIX JaHHBIX MHUHHCTEPCTBA IKOHOMHYECKOTro pa3Butus P® -
http://www.economy.gov.ru

14. Ba3a oTKpbITHIX 1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata

15. Opunnanbubii caiit @eepanbHOil cJ1y:KO0bI 10 HAA30pY B cepe 00pa30BaHUS M HAYKH -
https://obrnadzor

16. ®enepaabublii moptaa ""Poccuiickoe o6pazoBanme’ - http://www.edu.ru
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6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCHUIIJIMHBI

Tun noMeleHusa

Homep aynutopuu,
HAMMEHOBaHUe

OcHalenue

OTCYTCTBYCT
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TexHOI0rnM 0XpaHbl OKPYKAIOIIEH CpeIbl

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4
KM-5

Bo3nelicTBust SHEpreTUKU Ha OKpYkarolnyto cpeay "OCHOBBI MPUPOJOOXPAHHOTO
3akoHozarenbcTBa" (TecTupoBanue)

3amuTa pacueTHOro 3aganus "Pacdyet BHIOPOCOB BpeAHBIX BEIIECTB B aTMOc(hepy U onpeeeHue
BBICOTHI ABIMOBOM TpYyOb!" (Zlokian)

KoHnTtposnbHast padota "CHM)KEHHE YPOBHS IIIyMa dYHEPTeTUYECKOro 00opyaoBaHus"
(KontponpHnas pabota)

KonTponbnas pabota "Crounsie Bogasl TOC" (Jlomaiinee 3aganue)

3ammra pacuetHoro 3aganus "Pacyer anexrpopmnbrpa" (MHAMBHIYaTBHBIA TPOEKT)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Wunekc KM- | KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4 >
pasiena AT et Henens 8 | 11 | 13 | 15 | 16
KM:
HopmatuBHBIE METOIMKH pacueTa BEIOPOCOB BPEIHBIX
1 BEIIIECTB B aTMOc(epy TeIIOBBIMU
AIIEKTPOCTAHIIUSIMHU
Meronurka pacyera MacCoOBBIX BEIOPOCOB
1.1 3arpsI3HSIONINX BEIIECTB € MOMOIIBIO U3MEPEHUS HX + +
KOHIIEHTPAIlMH B IbIMOBBIX I'a3ax
19 PacueTHbie METOIMKH OTIpEIEIIEHUS] BHIOPOCOB + +
] 3arpsizHaomux semects TOC
2 PacceBanue BeiopocoB TOC u ADC B atmocdepe.
I"azootBoAsnME TPYOBI TOC 1 ADC
2.1 Crtpoenue atmochepsl +
2.2 JpiMoBeie TpyOsl TOC +
23 HopmatuBHas MeTOIMKa pacCeMBaHUs 3arpA3HSAIOLINX +
' BEIIECTB B aTMocdepe
3 30510y1aBIMBaHUE U 30JI0yAaJICHUE
3.1 OCHOBBI TEOPHH 30JI0YTaBIUBAHUS +
3.2 3onoynosutenn TOC + +
3.3 3onoynaneHue +
O6pa3oBaHue ra3000pa3HbIX BPEAHBIX BELIECTB MPU
4 C)KUTaHUU OPTaHUYECKOTO TOTLIMBA, METObI U

TEXHOJIOTMH CHIKEHUS UX BbIOpocoB. KoHTpoIb
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BBIOpOcoB TOC

O6p330BaHI/Ie OKCH OB a30Ta U MIYTH CHUIKCHHUA UX

4.1 +
BBIOpOCa
49 O0pa3oBaHre OKCUIOB CEPhI U IMMYTH CHUKEHUS UX + +
' BBIOpOCa
43 Br16pock 6eH3(a)mupeHa u OKcuia yriepoja npu +
' C)KHTaHUU OPTaHUYECKOTO TOTUIHBA
4.4 Cxkuranue TorimBa B "KuIsiieM cioe" +
5 ®dusnueckue BozaeicTeus TOC u ADC Ha 6uochepy
5.1 [IlymoBoe BozneiicTBue TOC Ha OKpYyKaIOIIYIO Cpeny +
59 OnexkrpomarautHoe Bo3zaeiicTBue TOC u ADC Ha +
' OKPYXKAIOIIYIO Cpely
6 Crounsie Bosibl TOC u ADC 1 MEeTOABI UX OYUCTKH
6.1 Knaccudukanus BomoemMoB u ctounbix Boj TOC +
6.2 CHuxenue cOpocoB cTrouHbIX Boj TOC +
Bec KM, %: | 10 | 40 15 15 20
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