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

Hanpagiaenue noaroroBku/cnenuaiabHoctsb: 20.04.01 TexnocdepHasi 6e30mMacHOCTh
HaumeHnoBanue o6pa3oBaTteibHoil nporpammel: Texnocdepnas 6e3onacHoCTh
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
OCHOBBI UH’ KEHEPHOMU 3ALHIUTHI OKPYXAIOIIEUNU CPEJIbI

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Oo0s13aTeLHas

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.0.05

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemecrp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

1 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

1 cemecTp - 16 yacoB;

JlabopaTopHbie pa6oThI

1 cemecTp - 8 yacos;

Kouncynbranuu

1 cemectp - 2 yaca;

CamocrosiTesibHasi padoTa

1 cemectp - 85,5 uaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYASE:
JoMalnHee 3a1aHue
Pacuerno-rpajguueckas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

1 cemectp - 0,5 yaca;

MockBa 2023




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K
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PyKOBOI[HTeHL o CseneHva o snagensuye L3N M3K
06Pa30BaTeHBH0PI Brageney, BOpOBKOBa A.M.
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(OIKHOCTB, YUeHasl CTETICHb, YUCHOE (mozmuch) (pacuupoBKa IOIIUCH)
3BaHKE)
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O.E.

3aBeyroIHi BBITYCKAIOLICH Skl Brageney KonapaTbesa O.E.
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(OIKHOCTB, YUeHas CTETICHb, YUCHOE (mozmucs) (pacuupoBKa IOIIUCH)

3BaHKE)



1. HEJIM U BAJAYU OCBOEHM S TUCIHUAIIJINHBI
Heab ocBoeHMs MUCHUIVIMHBI. V3ydeHue NTPUHIUIIOB W METOIOB 3amuThl Ouochepsl oOT

3arpsA3HCHUA, OPraHnu3alnuu HpHpOI[OOXpaHHOI;'I JACATCIIBHOCTH
33[{3'!1/1 AUCHHUITIMHbI

- OcBOEHHE HOPMATHUBHO-TIPABOBOM TOKyMEHTALMEH B 00J1aCTH OXPaHbl OKPY>KAIOIIEH Cpebl;
- @opMUPOBAHKE 3HAHUI O IPUHLIMIIAX HOPMUPOBAHUS Ka4€CTBA OKPYXKAIOLIECH CPEMbI;
- I[IpuoGperenne 3HaHMi 10 0OeCIIEYeHUIO 0€30M1aCHOTO IS YeIOBEKA KaueCTBa OKPY KAIOIIEH

Cpepbl.

dopmupyembie y 00y4aronierocsi KOMneTeHIMH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIHI !

Koa m HauMeHOBaHUe
KOMIEeTeHIINH

Kox 1 HamMeHOBaHHe
HHINKATOPA T0CTHUKEHH S
KOMIIeTEHIIUH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-2 Cnocoben
aHAJIM3UPOBATh U
NPUMEHSTh 3HAHUS U OIIBIT
B cdepe TexHochepHon
0€30MaCHOCTH ISl PEUICHHUS
3a/1a4 B MpoQecCHOHATBHON

UA-9onk-2 AeMoHCTpHpYET
3HAHWC HOPMATUBHBIX
TpeOOBaHUH K KAYECTBY
OKPYXAaIOILEH Cpeabl

3HATh!
- OCHOBHBIE IOJXO/IbI K pa3paboTke
MEPOIPHUATHH I10 3AIINUTE OKPYKAIOIIEH
Cpepbl.

YMETh:
- AHanu3upoBaTh HH(HOPMAIHIO O HOBBIX

JIEATENLHOCTHU
TEXHOJIOTUSIX 3allIUThI OKPYKAIOIICH
CpEIIBI.

OIIK-2 Cnocoben 3HaTh:

aHAJIM3UPOBATh U
MPUMCHSTH 3HAHUS U OTIBIT
B chepe TexHochepHoi
0€30MacHOCTH ISl pelIeHUs
3aJa4 B Ipo(ecCHOHANBHOM
JeSITeTbHOCTH

N-100mk-2 AemMoHCTpHUpYET
CIOCOOHOCTh aHAJIM3a CPEJCTB
Y MEPOIPUATHM 110 3aIUTE
OKpYXKarollen cpesbl

- OCHOBHBIE IPUHILIMIIBI HOPMUPOBAHUS
KauecTBa OXPaHbl OKPYKAIOLIEH Cpenbl.

YMETh:

- [IpoBOAMTE pacy€Thl HOPMATHUBOB
JIOITYCTUMBIX BO3JECHCTBUI Ha
OKPYKAIOIIYIO Cpeny.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurninuHa OTHOCHUTCA K OCHOBHOM TmpodeccroHanmbHON 00pa3oBaTeNbHON MporpaMmme
Texnocepnas 6e3onacHocth (nanee — OIIOII), nampasnenust noaroroBku 20.04.01 Texnocdepnas
0€30MacHOCTb, YpOBEHb 00pa30BaHMsI: BhICIIEE 00pa30BaHUE - MaruCTpaTypa.

basupyercst Ha ypoBHE cpeiHero oo1ero oopazoBaHus.

PesynbTarsl 00yueHus, Noxy4eHHbIE IPU OCBOEHUU JAUCLUUIUIMHBI, HEOOXOAUMBI IIPU BBIOJIHEHUN
BBIITYCKHON KBaTM(PUKAIIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

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

Pacnipenenenue Tpy10eMKOCTH paszena (B 4acax) Mo BUJIaM y4eOHO# paboThl

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
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Pernamenranus 19 1 5 1 2 - - - - - 11 - Iloozomogka domauinezo 3adanua:
3arpsA3HSIOLINX [MoaroroBka goMalHero 3aiaHus HaIlpaBiIeHa
BellecTB B Onocdepe Ha OTPabOTKY YMEHUI pelIeH s
11 Pernamenranus 19 5 1 2 - - - - - 11 - npodecCHOHATIBHBIX 3a1a4. JloMalHee 3a1aHue
3arpsA3HSIOLINX BBIJJAETCS CTY/ICHTaM I10 U3yYEHHOMY B pasJielie

BEIIIEeCTB B Ouocdepe

"PernmaMeHTanus 3arpsA3HsIONINX BEIIECTB B
omocdepe" MaTepuany. JJomoIHUTETHHO
CTYICHTY HEOOXOIUMO U3YyIUTh JUTEPATYPY U
pa3o0paTk MPUMEPHI BHITOTHEHUS TTOTOOHBIX
3aJJaHHl, PUBECTH TOKCUKOJIOTHICCKYFO
XapaKTePUCTHKY 3arpsI3HSIONIET0 aTMOC(epHBIit
BO34yX BemiecTBa. [IpoBepka qomamrsHero
3a/1aHus IPOBOAUTCS TIO MIPEACTaBICHHBIM
MUCBMEHHBIM paboTaMm.

Iloozomogka pacuemuslx 3a0aHuii:
CryaeHtaM HE0OXOJUMO MTOBTOPUTH
TEOPETUYECKUI MaTepuall, pa3o0paTh IPUMEPHI
peIIeHNs aHAIOTUYHBIX 3a/1a9. IPOBECTH
pacueTsl 0 BapUaHTY 3aJaHUsI U CIIENaTh
BEIBOJIBI. B KadecTBe 3a1aHUs HCIOIB3YIOTCS
cienyouiee ynpaxHeHue: TUIIOBOM pacuer
«Pacyer MakCUManbHOU NPU3EMHON
KOHUEHTPALIUU 3arPS3HSIONINX BEIIECTB
Iloozomoexa kK mexkyuiemy KOHmMpOJI0:
IToBTOpEeHue MaTepuana 1no pasaeny
"PermaMeHTaIus 3arpsA3HSIONINX BEIIECTB B
o6uocepe"

Iloozomoexa K npakmuyecKum 3aHAMUAM:
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W3y4yenune marepuaina 1o pasaeny
"PernameHTanus 3arpsA3HSIONINX BEIIECTB B
o6urocdepe" MOArOTOBKA K BHITIOJIHCHHIO
3a7aHUH Ha IPAaKTHIECKUX 3aHATHIX
Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: Vzyaeane
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"PermameHTanys 3arpA3HSIONINX BEIIECTB B
o6mocdepe"

H3yuenue mamepuanog 1umepamypnoix
UCIOYHUKOB:

[1], cp. 5-59

Ioozomogxa pacuemno-zpaguueckozo
3adanua: B pamkax pacyeTHO-rpadyecKoro

2 Teopernueckre OCHOBBI 24 10 11
9KOJIOTUH aTMOC(epBbl
2.1 | Teoperuyeckue OCHOBBI 24 10 11

9KOJIOTUH aTMOC(hepBbI

3aJJaH}A BBINOJIHACTCSA YePTEXK KOHCTPYKIIUH.
JI7151 BBITIOJIHEHUS YEPTEKEN BBIIOIHIOTCS
IpeABapUTEIbHBIC PACUEThl OCHOBHBIX
MoKazaTesiel, KOTOphIe YKa3bIBAIOTCS Ha
yepTexe. 3agaHue BHIOIHACTCS
MHIMBHUIYaJIbHO 110 BapuaHTaM. B kauecTBe Tem
3a7aHus IPUMEHSIOTCS CIIeTyIOLINe:
Ilooz0mogka domauinezo 3adanun:
IToxroToBka OMAaINIHETO 3aJaHNUS HalpaBiIeHa
Ha OTpabOTKy yMEHUIl peneHus
npodeccuoHaNbHbIX 3aaa4. JlomaliHee 3a1aHne
BBIIAETCA CTYICHTAM I10 U3Y4YEHHOMY B pasjiene
"TeopeTudecKkrue OCHOBBI IKOJIOTHH
aTtMocdephl” Matepuany. JI0moIHATEIEHO
CTYZIEHTY HEOOXOANMO U3YUHTh JIUTEPATypy
pa3o0parth pUMepHI BHITIOIHEHNUS TTOJOOHBIX
3aganuid. [IpoBepka romMarrHero 3a1aHus
MIPOBOJNTCS TIO MPECTaBICHHBIM ITHCHbMEHHBIM
paboram.

ITodzomoeka Kk npakmuyecKum 3aHAMUAM:
M3yuenne marepuana o pasaeny
"TeopeTHdecKkrue OCHOBBI HKOJIOTHH
aTMoc(ephI" OATOTOBKA K BBITIOJHEHHIO
3aJaHUN Ha MPAKTUIEeCKUX 3aHATHIX
Camocmoamenvroe usyueHue




meopemuueckozo manepuana: N3ydenne
JIOTIOJTHUTENIBHOTO MaTepHaia o paszierny
"TeopeTudeckue OCHOBBI IKOJIOTHH
aTtMocgepsr”

Tloozomoexa pacuemuvix 3a0anuii: 3a1aHus
OPHEHTHPOBAHBI Ha PEIICHH MHUHU3a/1a4 110
paszneny "TeopeTndyeckre OCHOBEI SKOJIOTHH
atMocdepsr”. CTyneHTH HeOOXOIIMO
MOBTOPHUTH TEOPETHUECKUI MaTepHall,
pa3o0parh NpUMephI PEIICHNsT aHATOTHYHBIX
3aj1a4. IPOBECTU PAcUEThI 110 BAPHAHTY 3aAaHUs
u cacjiaTth BBIBOABI. B kauecTBe 3aJaHHus
UCTIOJNIb3YIOTCS CIIEAYIOLINE YIPaKHEHUS:
H3yuenue mamepuanoe 1umepamypHbix
UCHIOUHUKOB:

[6], cTp. 9-44

3 TeopeTudeckne OCHOBBI 22 10
9KOJIOTHHU BOJHBIX
00BEKTOB
3.1 | Teoperudeckne OCHOBBI 22 10

SKOJIOTHH BOJIHBIX
00BEKTOB

Iloozomoexa oomawnezo 3a0anus:
[MoxroToBka AJOMAITHETO 3aJaHUS HAIpaBJICHA
Ha OTPabOTKy YMEHUI pemeHus
npogeccHOHANBHBIX 3a1a4. JloManiHee 3a1aHue
BBIIACTCS CTYACHTAM I10 H3YYEHHOMY B pa3Jieie
"TeopeTudeckre OCHOBHI 3KOJIOTUH BOJIHBIX
00bekToB" MaTtepuaiy. JlomoTHUTEIHHO
CTYJIEHTY HEOOXOIUMO U3YUUTH JIUTEPATYPY H
pazo0paTh IpUMeEpPHI BHIMIOJTHEHUS MO I00HBIX
3aganuil. [IpoBepka nomMamiHero 3agaHus
MIPOBOUTCS T10 MPEACTABICHHBIM THCHMEHHBIM
paboTtam.

Iloozomoexa Kk KOHmMPOIbHOUL pabome:
Wzydenne MaTepHuaioB Mo pas3uery
TeopeTndeckre OCHOBBI HKOJIOTHH BOJTHBIX
00BEKTOB U IMOJATOTOBKA K KOHTPOJBHOI padoTe
IloozomosKka K npakmuuecKum 3aHamusim:
M3yueHnune marepuana o pasjaeny
"TeopeTudeckre OCHOBBI 3KOJIOTHH BOIHBIX
00BEKTOB" MOATOTOBKA K BBIMOIHEHHUIO 3aJaHUI
Ha MPAKTHYCCKUX 3aHITHAX
CamocmoameibHoe uzyuenue
meopemuyueckozo mamepuana: Vzyuenve
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JTOTIOJTHUTEIBHOTO MaTepraia o pa3aey
"TeopeTuueckre OCHOBHI 3KOJIOTUU BOJIHBIX
00beKTOB"

Tloozomoexa pacuemuvix 3a0anuii: 3a1aHus
OpHEHTHUPOBAHBI Ha PEIICHNS MHUHN3aa4 110
paszeny "TeopeTndyeckre OCHOBEI SKOJIOTHH
BOJHBIX 00BeKTOB". CTYIEHTH HEOOXOIIMO
MTOBTOPUTH TEOPETHICCKIIA MaTepHal,
pa3o0pats mpUMepHI PEIICHU aHATOTUIHBIX
3aJa4. MPOBECTH PACUYCTHI [T0 BAPUAHTY 3aJaHUS
U cleNaTh BBIBOABL. B KauecTBe 3amaHus
HCTIONIB3YIOTCS CIEYIOIINE YIIPAKHEHHS:
H3yuenue mamepuanos iumepamypHslx
UCHOYHUKOG:

[4], cTp.78-81
[5], ctp. 37-48

Teopernueckre OCHOBBI
9KOJIOTUH JUTOC(HEPHI

22

10

4.1

Teopernueckre OCHOBBI
9KOJIOTUH JTUTOC(HEPHI

22

10

Iloozomoeka K meKyuiemy KOHmMPOJIio:
[ToBTOpeHne MaTepHuana 1mo pa3naey
"TeopeTndeckre OCHOBEI SKOJIOTUH
mutocdepsr”

Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MIPOEKT BBIMIOIHSETCS 110 UHIAUBHUIYATbHOMY
3ananuio. B pamkax paboTsl HEOOXOAUMO
paccunTaTh OCHOBHBIE TIOKA3aTeNN PabOTHI
000py10BaHNUs, BEIOPATh ONTUMAIIEHOE
pemenne. KypcoBoil mpoekT npexycMaTpruBaeT
MOSICHUTEBHYIO 3aIIICKY C pacuyeTaMu
rpaduUecKyro 4acTh. B 3aaHne BXOOHUT pacdeT
CIIeYIOMINX TTOKa3aTelei:

Iloozomoeka K nabopamopnoii pavome: J1iist
BEITIOJTHEHUS 3aJaHUI TI0 JTAO0OpaTOpHOU paboTe
HEO0XOIUMO NPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a4y BBITIOJTHEHUS J1TA00PaTOPHOH paboTEHI, a
TaK K€ U3y4UTh BOMPOCHI BAPUAHTOB
00paboTKH Pe3yabTATOB IO H3yYEHHOMY B
pasnene "TeopeTHueckre OCHOBBI KOJIOTHH
mutochepsr" MaTepuay.

Iloozomoexa Kk ayOumopHoviM 3anAmMuAM:
ITpopaboTka JIEKIINH, BEITOJHEHHE U
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MOJITOTOBKA K 3aluTe J1a0. paboThI
Ilodzomogka domauinezo 3adanua:
[MoaroToBKa AOMAIITHETO 3aJaHKs HATPaBJICHA
Ha OTpabOTKy YMEHUI pemeHus
npogeccHOHANBHBIX 3aa4. JlomanrHee 3a1aHue
BBIIACTCS CTYICHTAM I10 H3YYEHHOMY B pa3Jieie
"TeopeTndecKrue OCHOBBI HKOJIOTHH
muTocdeps” MaTepuairy. JlomoTHUTETFHO
CTYICHTY HEOOXOIUMO U3YIUTh JUTEPATYPY U
pa3o0paTh MPUMEPHI BHIMOTHEHUS TTOI00HBIX
3aganuil. [IpoBepka nomMamHero 3agaHus
MIPOBOUTCS IO MPEACTABICHHBIM THCHMEHHBIM
paboTtam.

Ilo020mo6Ka K KOHMPOILHOU padome:
W3yueHne maTepuaoB Mo pas3aeiny
Teoperndeckre OCHOBBI SKOJIOTHH JTUTOC(EPHI
1 TIOATOTOBKA K KOHTPOJIFHOU paboTe
Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
Wzyuenne maTepuana mo pa3ueiny
"TeopeTuuecKre OCHOBBI 3KOJIOTUU
JTUTOC(EPH" TTOATOTOBKA K BHIIIOJHCHHIO
3aaHUi Ha MIPAKTUYECKUX 3aHATHIX
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: 3yuenve
JIOTIOJTHUTEIHHOTO MaTepraa o pasaery
"TeopeTudecKkrue OCHOBBI IKOJIOTHH
mutochepsr”

Iloozomoeka pacuemmnvix 3ad0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHUS MIUHU3a1a4 110
pazneny "TeopeTnueckre OCHOBBI IKOJIOTUN
sutocdepsr”. CTyIeHTH He0OX0AUMO
MOBTOPUTH TEOPETUICCKHUIA MaTepHa,
pa3o0parh MPUMEPHI PEIICHUS] aHATOTUIHBIX
3a/1a4. MPOBECTH PACUYETHI TI0 BApUAHTY 3aJaHUs
U CIIEJIaTh BBIBOIBI. B KauecTBe 3aqaHus
HCTIONB3YIOTCS CIEIYIONINe YIPAKHEHUS:
H3yuenue mamepuanog numepamypusix
UCHIOYUHUKOB:

[3], ctp. 67-79
[7], ctp. 89-98




5 3amuTa OKpyxKaromen 21 5 2 4 - 10 - Ilo0dz0mogKa K meKyuiemy KOHmpoio:
cpensl OT IToBTOpenune MaTepuaa o paszieny "3amura
9HEPreTUIECKUX OKpY>XKaIoLIeH cpebl OT YHEPIreTHIECKUX
BO3IEHCTBHIT BO3JEHCTBUI"
5.1 3ammTa OKpyXaromen 21 5 2 4 - 10 - Ilodzomoeka K npaKkmuu4ecKum 3aHAmMuUAM:
CpemsI OT N3zyyenne marepuana o pazgeny "3amura
9HEPreTUIECKUX OKPYXAaIOIIEH Cpeabl OT YHEPTETHIECKUX
BO3JEUCTBUN BO3JEHCTBUI" MMOATrOTOBKA K BEIITOJTHEHHIO
3a7aHUi Ha IPAKTHIECKUX 3aHATHIX
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
"3amura OKpyKarolen cpeasl OT
JHEPTETUUECKUX BO3AeHCTBUN"
H3yuenue mamepuanog 1umepamypHsix
UCIOYHUKOG:
[2], cTp. 15-36
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemectp 144.0 32 8 16 0.5 52 335
Hroro 3a cemecTp 144.0 32 8 16 2 - 0.5 85.5

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopHsie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymmii koHTposb; [TA — npomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Pecnamenmayus 3aepasuaowux eeuwecms 8 buocgepe

1.1. PernmamenTanus 3arpsi3HSIONIMX BEIIECTB B Onochepe

Pernamenrarus 3arps3HSIOIMX BEIIECTB B Ouocdepe, B atMocdepe HaCENCHHBIX IMYHKTOB, B
BO3AyXe paboueil 30HBI, B BOAE, B IIOYBE, B MpOJYyKTax mnuraHus. [lokazarenn KadecTBa
aTMocdepHoro Bo3ayxa. MHTerpanpHas ¥ KOMIUIEKCHAsI OLIEHKA BIUSHHS KauecTBa OKPYXKaroIei
Cpezibl Ha 3/I0pOBbE YETIOBEKA.

2. Teopemuueckue 0CHO8bL HKOJI02UU ammocd)epbl

2.1. TeopeTnyeckrue OCHOBBI SKOJOTHH aTMOChEphI

Atmocdepa. Kraccudukanus T1a3000pa3HbIX M OKHIAKUX —3arps3HSIONIMX BEHIECTB 110
XUMHYECKOMY COCTaBY: COEAMHEHHE Cephbl, a30Ta, TajJoreHoB, yriepoaa. Kiaccudukanus TBepabIx
3arpsI3HSIONIMX BEIIECTB IO COJAEPKAHHUIO BPEAHBIX NMpUMeced (MbLIb, COJAEpIKalllas TOKCUYHBIC
KOMIIOHEHTBI, TbLJIb, HE CoOJep)Kalias OHOJOTMYECKH AKTUBHBIX TOKCHUYHBIX KOMIIOHEHTOB).
NcTouHnKM 3arpsi3HEHUN U TUIIBI 3arpsA3HAIOIIMX BEIIECTB. XUMHUUYECKUE U3MEHEHUS 3arpsi3HECHUN
B atMoc(epe. 3aKoHbI paccesHUusl TOKCHUHBIX BellecTB B atMochepe. CaHUTapHO-3alIUTHBIE 30HbBI
MNPEANPUITHIN, CAHUTAPHO-TUTUEHUYECKUE MPEACNbHO JOMYCTUMBIE KOHIIEHTpauuu. PaznenbHoe
HOPMHUPOBaHUE 3arps3HAIIIMX BemlecTB. OrpaHudeHue BBIOPOCOB. MeToAbl MPOTHO3UPOBAHUS
3arps3HEHUIN BO3YILIHON CPEMBI.

3. Teopemuqecmw OCHOBbL DKOJI0O2UU B00HBIX 00LEKMOE

3.1. TeopeTnueckrne OCHOBBI SKOJIOTUH BOJIHBIX OOBEKTOB

TpebGoBanust k kauecTBy Boa. Otbop mpo6. PazbaBnenue mnpumeceid B ruapocdepe.
Paz0baBnenue CTOYHBIX BOJ MPHU CITyCKe B BOgoeMbl. OCHOBHBIC TPEOOBaHHUS K periiaMeHTAINH
3arps3HAIONINX BEIIECTB B BOJHOI cpeze. MIHTerpanbHas U KOMIUIEKCHAsI OI[eHKa KayecTBa BOBI.

4. Teopemuueckue 0CHOB8bL IKOA02UU JZMI/I’IOCd)eﬁbl

4.1. TeopeTndyeckne OCHOBBI SKOJIOTMH JIUTOCHEPHI
TpeboBanust k kadectBy mouB. Or6op mpo6. HopmupoBanue kauectBa mouB. [logxoasl k
pa3paboTke HOPMATUBOB 00Pa30BaHUs OTXOOB U JIUMHUTOB HA UX pa3MELICHHE.

5. 3awuma oxkpyarcaroweni cpedvl 0m 3Hep2emudeckux 8030eucmeuil

5.1. 3amuTa OKpyKarIen Cpebl OT SJHEPreTUUECKUX BO3IEHCTBUI
MeToibl M MPUHITUIIBI 3aIIUTHI OT YHEPTETUYECKUX BO3AEHCTBUI. MeToabl N30, MeToabl
noryiouienus. [Ipunmun nopmuposanus. [Ipuaimn o6ocHoBanus. [IpuHIMIT ONTUMU3AIIIH.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. 3ammTa OT NEKTPOMATHUTHBIX MOJEH U U3TyYEHUN;
. OCHOBHBIE UCTOYHHKH 3arpsI3HEHUS THIPOCHEPHI;
. Pacuér MmakCuMasIbHOM NPU3EMHON KOHLIEHTPALIUY;
. KouTpomas coctosnus atmocdeps;
. Paccesnue 3arpsi3HuTeneld B MHAMBUAYAJIbHBIX CpEAax;
. 3ammTa OT HOHU3UPYIOIINX U3ITYy4CHUH;
. 3arpszHenue atMoc(hepsl BHIXJIOMHBIMU ra3aMy aBTOMOOMIICH;
. OnpeneneHne CAaHUTAPHO-3AIMUTHON 30HBI PETPUATHS;
. Pacuer pa3baBnenus crounsix Boa u HJIC;

O 003N L B~ W

10



10. HopmupoBaHue kauecTBa BOJIbI;

11. N3ydyeHue CBOMCTB MOYBHI;

12. Murpauust BelIECTB B [IOYBE;

13. 3amuta auTOoChEPH OT OTXOJIOB;

14. 3amura OKpy’KarolIei cpebl OT MEXaHUYECKUX M aKyCTUUECKUX BO3JACHCTBUM.

3.4. TeMbl 1a00paTOPHBIX padoT
1. Onpenenenue pH BOJHBIX PaCTBOPOB.;
2. OnpeneneHue yaeabHON 3JIEKTPOIPOBOIHOCTH BOJIHBIX PaCTBOPOB.;
3. Onpenenenrie OpraHoJAENTUYECKUX CBOMCTB BOABL.;
4. OnpeneneHue coepKaHus xKeye3a B BOJC..

3.5 Koncyabranumn

Texywui koumpoas (TK)

1. KoncynbTanuy HampaBJICHbl HA MOJTYYEHUE WHIWBUIYAIBHOTO 3aaHUS JIJISl BBHITTOJIHEHUS
KOHTPOJBHBIX MEPOTIPUATHI 110 pazaeny "TeopeTnyeckue OCHOBBI IKOJIOTHH aTMOC(ephl”

2. KoHcynbranuu HanmpaBlIeHbI HA MOJYYCHUE WHIAWBUAYAIBHOTO 3aJIaHUS JJIS BBITIOJHEHUS
KOHTPOJBHBIX MEpOIpHATHi 1o pa3feny "TeopeTnueckue OCHOBBI IKOJIOTHUU BOJHBIX
00BEKTOB"

3. KoHcynbranuu HampaBiieHbl Ha MOJTYYSHHE WHIUBUIYATbHOTO 3aJaHUs ISl BBIIOJIHEHUS
KOHTPOJIBHBIX MEPOIIPUATHH 10 pazueny "TeopeTndecKue OCHOBBI YKOJIOTHH JUTOChEpH"

4. KoHCynbTalluM HAIPaBJICHbI HAa MOJYYCHHE WHAWBUYATLHOTO 3aaHUs 7Sl BBIMOIHEHHUS
KOHTPOJbHBIX ~ MEPONpUATHH 1O pasfeny "3amura OKpyKawolled cpeabl  OT
SHEPreTUYECKUX BO3IEUCTBUMN"

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3armiaHupOBaHHbIE PE3YAbTaThl 00Y4YEHUS 110

Howmep paznena

OI_IGHOLIHOC CpEACTBO

Konbl JUCLUIUINHEI (B (TUII 1 HAUMEHOBAHUE)
JUCLUIIIINHE
WHJIUKATOPOB cooTBeTcTBUU C 11.3.1)
(B COOTBETCTBUH C pa3ieiioM 1)
1] 2[3]4]5
3HaTth:
OcHOBHBIE TIOXOBI K Pa3pabOTKe MEPOTIPUSATHI W19 + JomamrHee 3ananue/ TunoBoii pacuet «Pacyer
. -JOr1K-2 N o
T10 3alUTE OKPYXKAIOLIEH Cpebl MaKCUMaJIbHOM NMPU3EeMHON KOHIIEHTpauuu 3By
OcCHOBHBIE MPUHIIUITBI HOPMUPOBAHUS KaUECTBA VJI-10 + Pacuerno-rpaduueckas pabora/PI'P «Omnpenencuue
. -10ormk-2 N
OXpaHbl OKPYKaroUIeil CpeJibl CaHUTAPHO-3AIIMTHON 30HBI IPEANPUATUS
Ymersb:
AHanu3upoBaTh HHPOPMAILIHIO O HOBBIX V19 + + JomamnHee 3amanue/ [Jlomamuaee 3axanue "Tlogxons! K
. -JOI1K-2

TEXHOJIOTHSIX 3aIIMThl OKPYKAIOIIEH Cpebl pacuery HOOJIP
[IpoBOaNTE pacyE€THI HOPMATUBOB JOITYCTUMBIX Jomamnee 3aanue/Pacuer HopMaTuBa JOMyCTHMOTO
BO3JICUCTBUI Ha OKPYXKAIOLLYIO CPEely copoca

W -100mk-2 + +

Pacuerno-rpaduueckas padora/PI'P «Onpenenenue
CaHMTAPHO-3ALUTHON 30HBI IPEATNPUITHSY
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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
1 cemecTp

Dopma peanuzaiuu: 3aniuTa 3a1aHus
1. PT'P «Onpenenenne caHuTapHO-3aIIUTHOMN 30HKI npeanpustus» (PacuerHo-rpadudeckas
pabora)

®opma peanmmsarn: CmenranHas hopma
1. Jomamnuee 3aganue "[logxonst k pacuery HOOJIP (JlomamnHee 3amanue)
2. Pacuer HopmartuBa gomyctumoro copoca (lomarHee 3a1anue)
3. TunoBoii pacyer «Pacuer MakcuManbHON IpU3eMHON KoHIIeHTpauu 3By (Jomamnee
3a/1aHUE)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE
Ixzamen (Cemecmp Nel)

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCLMIIIMHE IPUBEICHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE U3IAHUSA

1. KOHTpOJIb COCTOSIHUS OKpY’KAIOIIEeH Cpeibl M 3alUTa OT aHTPOIIOT€HHBIX 3arps3HEHUH : yueOHoe
nocobue 1o Kkypcam "TeopeTndeckrie OCHOBBI 3aIIMThHI OKpYsKarolei cpeabl” U "MOHUTOPUHT
OKpYyXarolen cpelpl" 1o HampasieHusaM "TemnosnepreTuka”, "IHeproMamimHOCTpOeHUE" U
"3ammra okpyxaromieit cpensl” / JI. A. Koanenko, A. K. Maxkapos, B. T. Mensenes, B. B.
Ckubenko, Mock. suepr. uH-T (MOU TY) . — M. : U3narensckuii nom MOU, 2009 . — 448 c. -
ISBN 978-5-383-00361-9 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=1451,

2. bapcykos, O. A. Panuanuonnas sxonorusi / O. A. bapcykos, K. A. bapcykos . — M. : Hayunslit
mup, 2003 . — 253 c. - ISBN 5-89176-198-X .;

3. BeromkuH, A. I'. OCHOBBI HHXXEHEPHOM 3aLUThI OKpYKatolel cpeasl : yaeOHoe mocodue / A. T
BeromkuH . — 2-¢ u3., uctp. u jgom . — Mocksa; Bosorna : Uagpa-Uuxenepus, 2019 . — 460 c. -
Ha 06:1.: UmxenepHas skonorus s 6akanaspuara . - ISBN 978-5-9729-0347-4

4. BeromkuH, A. I'. TexHudeckue cpeicTBa MHKEHEPHOM dKOJIOTHH : ydeOHoe mocodue / A. T'.
Beromkun . — CII6. : Jlanp-IIpecc, 2018 . — 424 ¢. — (YueOuuku it By30B. CrieriuanbHas
mutepatypa) . - ISBN 978-5-8114-2825-0 .,

5. BeromikuH, A. I'. OCHOBBI IPOLIECCOB MHXXEHEPHON YKOJIOTUU: TEOPUS, IPUMEPBI, 331a4H :
yaeOHoe mocoOue o HampaBiieHusM "TexHocdepHas 6e3omacHoCTh", "3anmTa oKpyKaromen
cpensr" / A. I'. Beromkus . — CII6. : Jlanp-IIpecc, 2014 . — 512 ¢. + CD . — (V4eOHUKY AJS BY30B.
CrenmanbHas muteparypa) . - ISBN 978-5-8114-1525-0 .;

6. DKkosorus : MpakTUKyM s Beex Hanpasinenuidt HUY "MOU" / O. E. KouapatseBa, H. B.
Ozeposa, /1. A. bypatokos, [u ap.], Ham. uccnen. yu-t "MOU" (HUY"MBHU") . — M. : U3a-Bo
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MDU, 2018 . - 76 c. - ISBN 978-5-7046-2043-3 .

http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl

d=10524;

7. O. B. Tynsakosa- "Dxonorus", (U3a. 2-¢, crep.), U3narensctBo: "Qupekr-Meaua'", Mocksa,

Bepamm, 2019 - (183 ¢.)

https://biblioclub.ru/index.php?page=book&id=575175.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;
3. Windows / OnepanimonHas cucrema cemeicTpa Linux;
4. Maiing BuneokoHpepeHuu.

5.3 UaTepHeT-pecypcsl, BKJAIOYast NpodeccHOHATbHBIE 0a3bl IaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 9BC Jlaus - https://e.lanbook.com/
2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red

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

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

5. ba3za nanHbIX ;)KypHasioB m3nateabcrsa Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHBIE pecypchl U3AaTeabeTBa Springer - https://link.springer.com/

7. Ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com

9. HanmoHabHast 3JIEKTPOHHAs1 OubmoTeKa - https://rusneb.ru/
10. DnexTponnas 6udmmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php
11. Mudopmanmonno-cnpaBounas cucrema «Kogexc/Texakcenmepr» - Hitp:\\proinfosoft.ru;

http://docs.cntd.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun noMeneHus

Homep aynuropun,
HanMeHOBaHHUe

OcHalmenue

VY4ebHble ayIUTOPUH IS
IPOBECHUS
JIEKIMOHHBIX 3aHATHH U
TEKYIIEro KOHTPOJIs

JI-507, Yuebnas
aynurtopus kKad.
"U2uOT"

CTOJI MPEMnoiaBaTesl, CTOJ, CTON Y4eOHBIH, CTY,
mkad A7 XpaHEeHUs] HHBEHTaps, I0CKa MeJloBas,
MYITBTUMEAUMHBIN IPOEKTOP, IKPaH,
obopynoBanue yueOHOe, CTEH/T
nH(GOPMaIMOHHBIN

VY4eOHble ayAUuTOpUU IS
IPOBEACHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

JI-507, Yuebnas
aynuropus kag.
"U3nOT"

CTOJI TIPETIOIaBaTeNsl, CTOJ, CTOJN YYeOHBIH, CTYI,
mKkad s XpaHeHUs: HHBEHTaps, J0CKa MeJoBas,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,
obopynoBaHue yueOHOE, CTeH]T
MH(OPMaIIMOHHBIN

VY4eOHble ayAUTOpUU IS
IPOBEICHUS
1ab0paTOPHBIX 3aHATUN

JI-507, YueOHnas
aynuropus kag.
"U3nOT"

CTOJI TIPETIOIaBaTeNsl, CTOJ, CTOJN YYeOHBIH, CTY,
mKkad s XpaHeHHUs: HHBEHTaps, J0CKa MeJoBas,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,
obopynoBaHue yueOHOE, CTeH]T
MH(OPMaIIMOHHBIN

JI-506, YueOnas
nabopaTtopus Kad.
"NoOuOT"

CTOJI IIpEeroiaBaTesl, CTOM, MKag A OACKIbI,
mkad A7 XpaHEeHUs! HHBEHTaps, 1abopaTOpHBIN
CTEHJ], 000py/I0BaHHE CIEUATU3UPOBAHHOE

Y4eOHble ayiuTOpUn JyIs

JI-507, YueOHnas

CTOJI TIPETNOIaBaTeIsA, CTOJI, CTOJI Y4eOHBIH, CTYI,
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IIPOBEICHUS aynuropus kag. mKad Ui XpaHeHUs: HHBEHTaps, J0CKa MeJIoBas,
IIPOMEKYTOUHON "NouOT" MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,
aTTecTaluu o0opynoBaHue yueOHoe, CTeH]T
WH(POPMAIIMOHHBIHA
ITomemenus nius K-502, CTEJIJIaX, CTOJ MPENOIABATENs], CTOJI, CTOJ
CaMOCTOATEIIbHOMN KomrnbrorepHblit KOMITBIOTEPHBIN, CTOJT YUeOHBIN, CTYI, JTOCKA
paboThI KJacce Kag. MEJOBasi, KOMIIBIOTEPHAs CETh C BBIXOJIOM B
"NouOT" HHTtepHeT, MyJIbTUMEIUUHBIN IIPOEKTOP, IKPaH,

KOMIIBIOTCP HCpCOH&J’IBHHfI, KOHIWIHWOHED

ITomemmenust misa
KOHCYJIbTUPOBAHUS

JI-507, Yuebnas
aynutopus kKad.
"NouOT"

CTOJI IIPETIoIaBaTeNsl, CTOJ, CTON YUeOHBIH, CTY,
mKkad Ui XpaHeHHUs: HHBEHTaps, J0CKa MeJoBas,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,
obopynoBaHue yueOHOE, CTCH]T
MH(POPMAIMOHHBIHA

Ilomemenus st
XpaHeHHus 000pyIOBaHUS
U y4eOHOTO MHBEHTAps

JI-509a,
Mertoanueckuit

kaOuHeT Kad.
"NoOuOT"

Kpecio pabouee, paboyee MECTO COTPYAHHKA,
cTyn, mkad, mkad A1 JOKYMEHTOB, CTOJ
NUCHbMEHHBIN, TyMOa, CTOJI AJIsi COBEILIAaHUH,
KOMIIBIOTCPHAA CCTh C BBIXOJO0M B I/IHTepHeT,
MHOTO(YHKIIMOHATIBHBIN IIEHTP, KOMIIBIOTED
MEPCOHAJIbHBIN
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IIpunoxenne A

BAJJIBHO-PEUTUHTOBAS CTPYKTYPA JJUCHOUILJIMHBI

OCHOBBI MH>KEHEPHOM 3aIIUTHI OKPY>KAIOIIEH Cpeibl

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3
KM-4

Tumnosoit pacuet «Pacder MakcuMaabHOM pu3eMHOM KoHIIeHTpauu 3B» ([{omaniHee 3aqanue)
PI'P «Omnpenenenue canuTapHO-3alIMTHON 30HBI peanpustus» (PacueTno-rpaduueckas
pabora)

Pacuer HOpMaTuBa nomycrumoro copoca (JJomamnee 3aganue)

Homamrnee 3aganue "[lTogxonsr k pacuery HOOJIP ([lomamntHee 3amanue)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunexc KM-1 | KM-2 | KM-3 | KM-4
Howep Pa3znen nucuuninHb KM:
pasjena Henens 4 10 12 14
KM:
1 PernamenTanus 3arps3HSIOMIMX BEHIIECTB B OMochepe
1.1 PernamenTanus 3arps3HAIOMUX BEIICCTB B OMocdepe +
2 TeopeTrueckre OCHOBBI 3KOJIOTUU aTMOC(hEphI
2.1 TeopeTnueckrue OCHOBBI KOJIOTUU aTMOC(eph +
3 TeopeTnueckre OCHOBBI 9KOJIOTUH BOJHBIX O0OBHEKTOB
3.1 TeopeTnueckre OCHOBBI 9KOJIOTUH BOJHBIX O0OBHEKTOB + + +
4 TeopeTnueckre 0CHOBBI 9KOJIOTUH TUTOC(EPHI
4.1 TeopeTnueckre OCHOBBI 3KOJIOTUH JTUTOC(EPHI +
5 3amuTa OKpYKaromeh cpeibl OT YHEPTeTHICCKIX
BO3JECHUCTBUI
51 3anmTa OKpyKarolle cpebl OT IHEPTETHUECKHUX + +
) BO3JEUCTBUN

Bec KM, %: | 25 25 25 25
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