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PaccmoTtpeHa u pekoMeHIOBaHA K MCIIONb30BaHUIO B yueOHOM mponecce Ha 2023/2024
y4eOHbIi rog 6e3 u3MeHeHmit ™
IIporoxon 3acenanus kadgeapor Ne 4 ot 20 uroHst 2023 r

PaccmMoTpeHO W pEKOMEHIOBAaHO K HCIOJNB30BAHUIO B y4eOHOM Ipolecce Ha
/ yueOHBIH rofl ¢ U3MEHEHHUIMH (CM. JIUCT U3MEHEeHH)* *
IIpotokona 3acenanust kKadeapnbl or . .20 Ne

*3aronHseTCs MPH €KErOJHOM IMEPecMOTPE MPOrpamMMbl, €CIM B HE€ HE BHECEHBI
U3MEHEHUs

** 3amonHsAeTCs TPU €KErOIHOM IePEeCMOTpPE MPOrpaMMbl, €CIH B HEE BHECEHBI
U3MEHEHUs



1.1lenb 1 3apa4u OCBOEHHS AU CIHILIMHbBI

Hens ocBOeHUs IUCHUIUIMHBI - (POPMHUPOBAHHE Yy CTYOEHTOB JHAJIEKTHYECKOTO,
CHUCTEMHOIO, AHAJUTUYECKOrO, KPUTHYECKOrO M TBOPYECKOrO MBIIIJIEHUS IMYyTEM YCBOEHUS
METOMIOJIOTUYECKUX OCHOB M TNPHOOPETEHHs COBPEMEHHBIX 3HAHWH O CHUCTEME Hay4dHO
OOOCHOBAHHBIX HWH)KEHEPHO-TEXHUYECKUX MEpONPHUITUH, HANpaBIEeHHBIX Ha COXPaHEHHUE
KauecTBa OKPY’KAIOIIEH cpeAbl B YCIOBUAX PACTYLIErO MPOMBILUIEHHOIO MPOU3BOACTBA.

3amaun:
— mnpuobpecTu 3HaHMA B OOJACTH MOHUTOPHHIA, NPOTHO3SHPOBAHUS W OLEHKHU
BO3MOIKXHBIX HEIraTUuBHBIX HOCJ'IGI[CTBI/Iﬁ I[eflCTBy}OLLIHX, BHOBb CTpO;IH_II/IXCﬂ Hu

PEKOHCTPYUPYEMBIX MPEANPUSITHI Ha 3JOPOBbE YEIOBEKA, CpeAy OOMTAHMUS, KUBbIE OPTaHU3MbI
U PacTEHWSs,

— U3YYUTb BO3MOHOCTU ONTHUMU3AIUU TEXHOJIOTHYCCKUX, MHXKCHCPHBIX U MPOCKTHO-
KOHCTPYKTOPCKHX pa3padOTOK, MCXOMSIIMX M3 MHUHHMAJIbHOrO yiiepOa OKpyKarolied cpene
U 37I0POBBIO 4YEJIOBEKa;

— HAYUYUTBCS BBIABJIATH U KOPPEKTHUPOBATHL TEXHOJOTUYCCKUE MPOUCCCHI, HAHOCAIUE
yiepd 4eNoBeKy U MpUpoae.

1. Mecto  AHCUHHMIIMHBI B CTPYKTYpe OCHOBHOH npo¢ecCHOHANbHOH
o0pa3oBaTeIbHOMN NMPOrpaMMsblI

Jucuunmuna «MHxeHepHas »>kojorus» s HampasiaeHus noarortosku  05.03.06
«IKOJOTHSI W TPHUPOIOINONb30BaHue», mnpodmis «IIpupomononap3oBaHue» OTHOCHUTCS K
IVCLUIUIMHAM T10 BBIOOPY YacTH, GOPMHPYEMOH yHaCTHUKAMHU 00pa30BaTEIbHBIX OTHOIIEHHI.

Jucrmrunza « M HXeHepHas 5KOJIOTUS) H3ydaeTcs:

— B 8 cemecTpe - ouHas popma o0yueHHs;
— Ha 5 kypce - 3a0uHast popmMa oOyUeHusI.

CopepxaHue JUCLUIUIMHBI ONUPAaeTCsl Ha 3HAHUS, T[OJy4YeHHbIE IIPU OCBOEHHUHU
micuuuinH  «OO0mass u  mpukiIagHas SKoJorHus», «be30macHOCTh KU3HEHESITETbHOCTHY,
«QKonoruueckuii MOHMTOPUHI», «OxpaHa okpyxaroied cpeap» u ap. Kypc «MHxkeHepHas
SKOJIOTHSI» ~ U3ydaeTcs MapajjielbHO € KypcaMd  «ODKOJOTMYECKUl  MEHEIKMEHT»,
«KOJOrMuecKkoe MPOEKTUPOBAHUE U DKCIEPTU3a» U ApP., CIAYKUT OCHOBOHM ISl MOATOTOBKH K
BBIITyCKHOH KBaTM(UKALMOHHOH padore.

HeoOxoguMbIMu yCIOBHAMHU AJI1 OCBOSHHS JUCLMILIMHBI SIBJITFOTCS: 3HAHME OCHOBHBIX
NOHATHI OOLIeH SKOJOTUH, MEpONpUATHH MO oOecredeHn0 Oe30MacHOCTH MPHU aBapHITHBIX
CUTyaLUsX, COCTaBa U HKOJOrO-XMMHMUYECKHUX CBOWCTB OMNACHBIX XMMHMYECKHUX DOJIEMEHTOB U
COEAMHEHUH, yMeHHe 0000IaTh, MHTEPIPETUPOBATh MONIYUYEHHBIE PE3yJIBTAThl MO 3aJaHHBIM
WM OTIPEIEICHHBIM KPUTEPHSIM, BJIAJeHHe HABbIKAMH ONHCHIBATH PE3YJIbTAThI, (POPMYIHPOBATH
BBIBO/IbL.

2. IlepedeHb NJIAHHPYEMBIX Pe3yJbTATOB 00y4YeHHs
IIpouecc u3ydeHHs: MUCLUIUIMHBI HampasieH Ha (opmupoBaHue kommereHiu 11K-2;

[IK-6.
Tabmuua 1
IIpodeccronanpHbIe KOMIIETEHIIUN
Koa u HaumeHoBaHHe Koa n HanmeHoBanue PesyabTaTe! 00yueHnus
npodecCHOHANLHOMH HHIHKATOPA J0CTHKEHHS
KOMIIETEeHIHH npodeccHoHaIBLHOH
KOMIETEHIIHH
MK-2 Crocoben | IIK-2.2 ITnanmpyer o | 3uams: CHUCTEMY HAy4IHO
MOJTOTABIHBATh pe3yabTaTam OLICHKU | 0O0CHOBaHHBIX HHKCHEPHO-
MPOCKTHYIO BO3ACHUCTBHS HA OKPYKAIOINYIO | SKOIOTHYCCKHUX MEPOTPHUITHH,
JOKYMCHTALMIO i | cpeay MEPOIPHUSITHS 1o | HanpaBICHHBIX Ha  COXpaHCHHC




MPOBEACHHUS CHIDKCHHIO (MPEIOTBPALICHHUIO) | KAYECTBA  OKPYXKAIOLICH Cpeabl B
3KOJIOTHIECKON HETATHBHOTO BO3ACHCTBHS VCIOBHSX PACTYLICTO MPOMBIIIICHHOTO
SKCIICPTH3BI, HHKCHEPHO- MPOU3BOJCTBA;
3KOJIOTHIECKUX Vmems:  BBHIIOMHATH ~ MOHHUTOPHHT,
HCCIIe JOBAHNUN JUTSL MPOTHO3UPOBAHUC U OLCHKY
OLICHKH BO3JCHCTBUS Ha BO3MOJKHBIX HCTATHBHBIX MOC/ICICTBHIMA
OKPY KAIOIIY IO cpeny JCHCTBYIOLINX, BHOBb CTPOSIUHXCS U
Pa3THYHBIX BUJIOB PECKOHCTPYHUPYEMBIX MPSATPHATHN IS
XO3AUCTBCHHOU 300POBBS UCIOBEKA, CPEAbl OOUTAHUS,
JCATCIBHOCTH, B  TOM BCCX JKHUBBIX OPTaHU3MOB M PACTCHHIA;
YHCIE B TMOJSIPHBIX BBITIOJTHATD ONITHMH3ALIHIO
pEruoHax. TCXHOJIOTHUCCKUX, HHKCHCPHBIX U
MPOCKTHBIX Pa3paboTOK, HCXOASLINX
u3 MUHHUMAJIBHOTO yiepoa
OKPYXKAaIOIIEH cpee W 3I0POBBIO
YEIOBCKA;
Bnaoems: weTomamMu BBISIBICHHS U
KOPPECKTHPOBKU TEXHOIOTHYCCKHUX
MPOLICCCOB, HAHOCSIIUX yiepo
YEIOBEKY U MPUPOIE.
IIK-6 Crocoten | IIK-6.1 Briasiaer U | S3Hame: TPUYHHBI W HCTOYHUKU
paspabaTrIBaTh AHAMM3UPYET  NPHYHHBL U | 00pa30BaHHS 3arps3HSAIOLIMX BCIICCTB
MPE ATIOKSHUS Mo | HCTOUHUKH ABApUIHBIX | B pe3viabTaTe AHTPOTIOTCHHOU
MIPE Iy IPEIK ACHUEO BBIOPOCOB u cOpPOCOB | ACATEIBHOCTH,
ABAPHHHBIX BBHIOPOCOB U | 3arpsI3HSAIOIIMX  BELICCTB B | Ywmemo: HACHTU(DHULUPOBATD

cOpOCOB  3arps3HSIOLINX

OKPVKAIOIIYIO CPEay

HETaTHBHBIC (PakTOpHl BO3ACHUCTBUS HA

BEILICCTB B OKPYKAIOIIYIO OKPYKAFOIIYEO cpeny pu
cpeny OCYINECTBICHUN XO3IHUCTBEHHOMU
JEATENBHOCTH,
Bnaoems: HABBIKAMH aHaIu3a
nHbopMaIuu o XHAMHYECCKOMY
coctaBy armMocdepsl u ruapocheps ¢
HOSI/ILII/II\/'I cC SHAYUMOCTHU AJIA
SKOJIOTHYCCKUX OICHOK.
3. CTpykTypa u coaep:kaHHe AUCHHUILTHHbBI
4.1. O0beM AMCHMILIHHBI
O0beM QUCLUITINHBI COCTABIISIET 3 3aUeTHbIE eqUHULIBL 108 akageMHYeCKUX Jaca.
Tabauna 2
O0béM AUCHUILTHHBI KoauuecTBo uacos
QOunas gopma OuHo-3a04HAan 3aounas
o0yueHust topma 00yuenus topma
00y4eHus1
Konrakrhas pabora 42 - 12
00y4arINUXCA € MOPenoJaBaTesiemM
(Mo BHIAM AYAHTOPHBIX Y4eOHBIX
3aHATHIH) — BCEro:
B TOM YUCJIC: - - -
JICKIIUH 14 - 4
3AHATUA CCMI/IHapCKOI‘O THUIIA.
HpaKTI/I‘ICCKI/IC 3aHATUA -
71a00PATOPHBIC 3AHITHUS 28 8




CamocrosiTeIbHAS 66 - 96
pabora (gance — CPC) — Bcero:
B TOM YHCIIC: - - -
KypcoBas paboTa
KOHTPOJIbHAA paboTta
Bun MPOMEXKYTOYHOH 3K3aMeH
ATTECTALHH
4.2. CTpyKTypa AUCHHILINHBI
Tabauna 3
CTpykTypa QUCIUIUIMHBI TSl OYHON (HOpMBI OOyUIeHHSI
Ne | Paspen/ Tema Bugp1 yueGHoii ®opmbl ®opmupyemble | HMHaukaTopbl
AHCOHIIJIHMHBI paﬁOTbI, B T.4. TEKYLIEro KOMIIETCHIHH JOCTHKCHHS
CaMOoCTOSTEbHA KOHTPOJISt KOMIETeHI U
s1 padora yCImeBaeMOCTH
a.| crymenros, uac.
=
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1| Pasnen 1.1 8| 4 4 12 | otuer no I1K-2, TIK-6 IK-2.2, TIK-6.1
AHTponoresHoe nabopaTopHON
BO37IelicTBUE Ha pabote
OKPY>KaroLyIO
cpeny
2| Pasnen 2.1 8] 3 4 | 20 | oruer mo | TMK-2,TIK-6 | TK-2.2, TIK-6.1
Cpencrsa u "1a00paTOPHOM
METOJIBI pabote
WHKEHEPHOU
3aIIHUTHI
OKpY>KaroLIen
cpeasl
3| Paznen 8 3 12 28 | oruer no I1K-2, TIK-6 I1K-2.2, TIK-6.1
3.06paienue ¢ nabopaTopHON
OTXOIaMU pabote
MPOU3BOACTBA U
notrpedieHus
4| Pasnen 4. 8] 4 8 | 24 | oruer mo | TMK-2,TIK-6 | TK-2.2, TIK-6.1
Ceprudukanus naboparopHOi
B MHXKCHEPHOHN pabote, TecT
SKOJIOTUH
nToro - | 14 28 66 - - -

CTpykTypa QUCIHUILIAHBI TSI 3209HOM (PopMbI 00yUeHUs



Tabnuua 4

CTpykTypa QUCIUTUIHHBI JJIs 3a09HOM (hopMbl 00yUeHUs

Ne | Pazpen/ Tema Buap1 yueGHoii ®opmbl ®opmupyembie | HMuaukaTopbl
AHCHOHITIIHHBbI paﬁOTbI, B T.4. TEKYLIEro KOMIIETCHIHH JOCTHKCHHS
CaMOCTOSITEJIbHA KOHTP 0J151 KOMIETeHI Ui
s1 padoTa yCHeBaeMoCTH
CTYJ€HTOB, 4Aac.
<
= v
e 2
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= | 857
% e
=
1| Pasnen 1.1 3 1 2 24 OTYET o IK-4 I1K-4.2, TIK-4 4
AHTpoOmnoreHHoe nabopaTopHON
BO3MElicTBUE Ha pabote
OKPYKarOIIYIO
cpeny
2| Pasnen 2151 1 1 |24 | oruer mo | TIK-4,TIK-5 | IK-4.2, TIK-4.4
Cpencrsa U n1abopaTopHOi [IK-5 3
METOABI pabote
WH>KEHEPHOU
3aIIUThI
OKpY Karo e
cpeabl
3| Paspmen 511 1 |24 | tecr omwer mo| TIK-4, TIK-5, | TIK-4.2, [TK-4.4
3.06pamenue ¢ "1a00paTOPHOM I1K-8 I1K-5.3, I1K-8.1,
OTXOIaMH pabote I1K-8.2
MPOU3BOACTBA U
notpebieHus
4| Paznen 4.1 5 1 2 24 OTYET o I1K-4, TIK-5, I1K-4.2, TIK-4 4
Cepruduxanust TabopaTopHOIt IK-8 IMK-5.3, TIK-8.1,
B HH)KEHEPHOMH pabote, TecT IK-8.2
3KOJIOTUH
nToro - 4 8 96 - - -

4.3. ConepkaHue pa3aesioB IUCHHUILTHHBI
Pa3nen 1. AHTpOnOreHHOe BO3/1eiiCTBHE HA OKPY.KAIOIIYIO Cpeay.

Tema 1.1.

IIyMOBbIEC U BUOPALIMOHHBIE BO3AEHCTBUS
Tema 1.2. AHTpomoreHHoe Bo3zeiicTBue Ha aTtMochepy, ruapochepy u mutocdepy.
Bo3zneticTBre mpOMBIIUIEHHOCTH Ha aTMochepy, ruapochepy u aurochepy.
Paznen 2. CpeacTBa 1 MeTOABI HHKEHEPHOMH 3ALIUTHI OKPY KAIOLIEH Cpeabl

Tema 2. 1.CpenctBa m MeTOAbl WHXKEHEpHOH 3amuThl atMmocdeprl. KoHTponp 3a
COCTOSIHHEM aTMOC(HEPHOro BO3yXa
Tema 2.2. CpenctBa U MeTOIbI MH)KEHEPHOW 3aIUTHI BOIHBIX 00BeKTOB. KOHTpOSB 32
COCTOSIHUEM BOIHBIX OOBEKTOB.
Pa3pen 3. O0pamenue ¢ 0TX0AaMH NPOU3BOACTBA U NOTPelJIeHusI
Tema 3.1. Obpamenne ¢ oTxomaMu Mpou3BoAcTBa M motpednenus. Ilacmopruzanus u
00e3BpeKNBAHUE OTXOIOB.

@u3nyeckrue BO3JICHUCTBUS HAa OKPYXKawIIyK cpedy. PaauanvoHHbIE,



Pa3zpen 4. Cepruduxkanus B HHKeHEPHOH IKOJIOTHH
Tema 4.1. Ceprudukarus B mHkeHepHOU 3K0N0rMK. CHUCTEMa CTaHAAPTU3ALUN

4.4. CopepkaHue 3aHSITHI CEMHHAPCKOI0 THIIA

Tabmuuas

Copneprxanre 1a00OpaTOPHBIX 3aHATHH 111 OYHOH (popmbl 0OyUeHus

Ne Tembl TemaTuka J1a00paTOPHBIX 3aHATHIA Bcero uacos
AUCHHUIITHHBI
1 Onpenenenue KaTeropuy ONaCHOCTH MPEANpUATHS 4
2 Pacuer a¢ppexTrBHOCTH PabOTHI OUUCTHOTO OOOPYIOBAHHS 4
3 OrnpeneneHue Kiacca OMaCHOCTH OTXO/IOB 12
4 Pacuer 5kOHOMHUYECKOHN U 3KOJOTUYECKON 8
11e51ecO00Pa3HOCTH BHEAPEHHSI IPHPOIOOX PAHHBIX
MeponpusTHi ¥ 3((HEKTUBHOCTH HHBECTUIMN
Tabaunabd
Copneprkanue Ja00paTOPHBIX 3aHATHIA 1J1s1 3209HOH Gopmbl 0OyUeHuUs
Ne Tembl TemaTnka NPaKTHYECKUX 3aHATHH Bcero uacos
AUCHHUIITHHBI
1 Onpenenenue KaTeropuy ONaCHOCTH MPEANpUATHS 2
2 Pacuer a¢ppexTrBHOCTH PabOTHI OUUCTHOTO OOOPYIOBAHHUS 2
3 OrnpeneneHue Kjiacca OMaCHOCTH OTXO/IOB 2
4 Pacuer 5kOHOMUYECKOHN U 3KOJOTHYECKON
11e51ecO00Pa3HOCTH BHEAPEHHSI TPHPOJOOX PAHHBIX 2
MeponpusaTHi U 3((HEKTUBHOCTH MHBECTUIIMN

S. Ilepeuennb

y4eOHO-MeTOoAHYecKoro ofecneyeHHs] CaAMOCTOSITeIbHON  paloThI
00y4aIIUXCS MO JUCHHILINHE

Meronuyeckue MaTepUalibl MO AUCHUILIMHE (KOHCIEKT JIEKIHA, METOAMYECKUE YKA3aHUS TI0
CaMOCTOSITENIbHON padoTe, TeCThl, mpakTHueckue padoThl, MPEe3eHTAMH 1O TeMaM JTUCIUTUIMHBIL,
pasMelieHsl B MeTonuuecKuX peKOMeHOAUuu Ui OOYYaromMXCs IO OCBOSHUIO TUCLUILTHHBI
«HHxeHepHas 3KOJIOTHSI.

6. OueHouHble cpeACTBA [JIsl TeKYIero KOHTPOJIsI YCIIeBA€MOCTH M NPOMEeKYTOYHOMH
aTTecTALlH 0 HTOraM OCBOEHHSI AUCIHIIIMHbI

Yuer ycmeBaemMocTd OOy4aromerocs Mo IUCHUILIMHE ocylnecTBisieTrcss mo 100-0amipHON

mkane. MakCuMallbHOE KOJIMYECTBO OaJUIOB IO AUCLUIUIMHE 3a OUH cemecTp — 100:

- MAKCUMAJIbHOE KOJINYECTBO OAJIJIOB 32 BBIMOJHEHHE BCEX BUIOB TEKyIIEro KOHTpoJs — 70;
- MaKCHMaJIbHOE KOJMYECTBO OajIOB 3a MOCeIeHHe JEKIMOHHbIX 3aHaTHi - 10;
- MAKCUMAJIbHOE KOJINYECTBO OAJIJIOB 32 MPOXOJKACHUE MMPOMEXKYTOYHOH aTtTectaruu - 20.

6.1. Texymuii KOHTPOJIb
Tunosble 3a7aHNsA, METOAUKA BBIMOJIHEHUS U KPUTEPUHM OLICHHBAHUS TEKYLIEro KOHTPOJIS MO
pasaenaM AUCLUIUIMHBI IPEACTaBIeHbl B @OHE OLIEHOYHBIX CPEACTB M0 JAHHOU AUCLUILINHE.

6.2. IllpomekyTOYHAS ATTECTALMS
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®opma MPOMEKYTOUHON aTTECTALUH MO AUCLUIIJIMHE — IK3aMeH

®dopMa NpoBeieHNs IK3aMeH — YCTHO 1o OuJiery

IlepeueHnb BONpPOCOB 1151 MOATOTOBKH K IK3aMEHY:

K-2

Konnenuuu nHxeHepHON 3KOJI0Tuu

OpraHuzaLiOHHO-IIPaBOBbIE OCHOBBI HHXXEHEPHON HKOJIOTHH
[TocnencTBust 3arpsi3HEHUST aTMOC(EPHI

PaccenBanne TOKCHYHBIX BBIOPOCOB B arMocepe. CaHUTapHO-3aIUTHBIE 30HBI
CaHUTapHO-TUTHEHNYECKUE TIOKA3aTEeNH 3arPsI3HEHHS aTMOC(h epbI
Hopmuposanue 3arpsi3sHAOLNX BEIECTB B BO3AYXE

OrueHka KkadecTBa BOTHON Cpefbl

Obecneuenne kauecTBa BOIHBIX OOBEKTOB. PernaMeHTamust mocTyieHHst
HopmupoBaHue 3arpsi3sHA0OMNX BEIECTB B [TOUBE

. JlelficTBue IIyMa Ha 4YeJIOBEKAa M OKPYXKAIIYIO cpeny. MeTonbl OLEHKU ¢ HU3MEPECHHs

LIYMOBOTO 3arpsi3HEHUs
OO0ure MeToabl CHUKEHHUST BO3ICHCTBHS IIyMa Ha OKPYIKAIOIIYIO CPEAyY.
BiusiHue BuOparuy Ha YeIoBeKa M Ha OKPYKAIOIIYIO CPeny

. BoznelicTBue 53MEKTPOMAarHUTHBIX M3JIyYEHUH Ha OKPYXKAIOLIYI0 Cpedy U YeJOoBeKa.

3amuTHBIC CPENCTBA

OOutne cBeneHust 00 MOHU3UPYIOIIUX U3TYYCHUSX

Hopwmuposanue panuaninoHHOro oOay4deHus. MeToabl U CPeACTBA KOHTPOJIST PaAHAIIIOHHOM
00CTaHOBKH

MonuTOpHUHT aTMOC(HEPHOTO BO3yXa

MounuTtopuHT ruapochepsl

MonuTopHHT ypOaHHU3UPOBAHHBIX TEPPUTOPHIA

TexHuuecKkue CpeacTBa U METOMBI 3aIUThI aTMOC(hEPHI

3ammra BOIHBIX OOBEKTOB OT 3arps3HEHUH

OObparienre ¢ 0TXOaMU MPOU3BOACTBA U TOTPEOICHUS

[ToGouHBIE TPONYKTHI MPOU3BOACTB. BTOpHUYHBIE MaTepHabHBIE PECYPCHI.
Coznanne cucTeMbl 3KOJIOTMYECKOr0 MOHUTOPHHIA

Mecto nHGOPMAILTHOHHOTO 00ECTIEYeHHsI B CHCTEME HKOJIOTHYECKOTO0 MOHHMTOPHHTA
Oxonoruyeckass skcneptusa. Ilopsnok npoBeneHUs TOCYAapCTBEHHOM — SKOJOTMYecKOM
SKCIEPTU3BI

OueHka BO3A€MCTBUS Ha OKPYKAIOIIYIO Cpeay. DKOJIOrMUECKUN ayIuT

Lenu u 3anaun cepTUPUKALIIN B HHKEHEPHOH SKOJIOTHH

Iopsinok mpoBeaeHus: cepTuUKauN

Dkosoruyeckast cepTudpuKanus

IIK-6

HcTouHnky U KaaccupuKanus 3arps3HuTenei arMochepsl

OCHOBHBIE UCTOUHUKH 3arPsI3HEHHST THAPOCPEphI

PanuoakTuBHOE 3arpsi3HeHUE TIOYB U 3arpsi3HEHHE TSDKEJIbIMU MeTaljaMu

. McTOYHUKY 1IyMa U UX IIYMOBBIE XapaKTEPUCTUKH
34.
35.

IIpruuHBEI ¥ UICTOYHUKHU BUOpALIUU

OOmme moka3aTenu B3aUMONEHCTBHI OKpPY)KAIOLIEH Cpenbl M aHTPOIOT€HHBIX CHCTEM.
XapaxkTepHble BIUSHUS OTAENbHbBIX TPOU3BOJICTB.

AHanu3 pucka B HHXXEHEPHO 3KOJOruu

Ilepedyenb NPAKTHYECKHX 3aJaAHHH K JK3aMEHY:
IIpumepHbIE TECTbI
K-2

1.Paznen Hay4HBIX 3HAHWI, PACCMATPUBAIOIIMI BO3EUCTBUE NMPOMBILUIEHHOCTH HA MPUPONY H,
HAoOOpPOT, BIMSHUE YCIOBUH MPHUPOAHON cperbl HA (YHKIMOHHPOBAHWE MPEANPHUSTHH, HA3bIBAECTCS



5KOJIOTHEH.
a) IIpombIcioBOIA
0) MeauuuHCKON
B) MHxeHepHOH
r) CouuanpHOU
2.CterieHb COOTBETCTBHS XapPAKTEPUCTHK OKpPYXKAIOLIEH cpedapl NOTPEOHOCTSIM JHoAed U
TEXHOJIOTMYECKUM TPEOOBAHUIM OTPAKAET.
a) Ka4eCTBO OKPYKAIOLIEH MPUPOTHON Cpeabl
0) ypOBEHb MHKEHEPHOM 3aIUThI OKPYIKAIOIIEH CPeb
B) TIOJHOTY HH(OPMALIUHN O COCTOSTHUH OKPY’KAIOLIEeH Cpembl
) DKOJIOTHYECKOE COCTOSIHUE aTMOC(HEPHOTO BO3IyXa
3. Kakue meponpusiTus BKJIHOYAeT MHXKEHEpPHAas MOATOTOBKA MECTHOCTU K 3aCTPOMKE C y4EeTOM
3KOJIOTHYECKOro hakropa?
a) 3arpakaeHHe IUIOMAIH 3aCTPOHKH 110 IEPUMETPY;
0) 3K0J0r0-QyHKLIMOHATIBHOE 30HUPOBAHUE TEPPUTOPUH,
B) MMPOKJIAJIKA MOIBE3AHBIX MyTEeH K YHACTKY 3aCTPOUKH;
I') CHATHE IJIOJOPOJHOIO TPYHTA: BHINOJIAXKUBAHKE, IPEHAXK, CAHUTAPHAS OUHCTKA.
4. Tlpu BeIOOpe MecTa pa3sMeLIeHHs NPOMBIIIJIEHHOrO OOBeKTa (BBIOOPE MPOMILIOIAIKH)
NPEATIOYTEHUE OTIAIOT C YYETOM PO3bI BETPOB H 10 OTHOIIEHUIO K CETMTEOHOH 30He:
a) MOJIBETPEHHOU CTOPOHE;
0) HaBEeTPEHHOH CTOPOHE;
B) PEKPEALIOHHON 30HE HE3aBUCHMO OT PO3bI BETPOB;
I') TEPPUTOPHH, ONITUMAIBHON B TPAHCIIOPTHOM OTHOLIEHUH HE3aBHCHUMO OT PO3bI BETPOB,;
) TEPPUTOPHUH, TTOJBEPKEHHON HAMOOBINEH HHCOJISIINH.
5.VKaxuTe 3KOJIOTHUECKH Lienecoo0pa3Hble CrocoObl OpraHU3alMi ONTUMAJIBHON TPAHCIIOPTHON
UHPPACTPYKTYPHI KPYITHBIX TPOMBILIIEHHO-PA3BUTBIX FOPOIOB:
a) MPOKJIaKa TPy30BbIX aBTOMArucTpaiei uepes cenuteOHble 30HHI,
0) opraHu3anys TPAHCIIOPTHBIX TOTOKOB B OOIIECTBEHHOM LIEHTPE:
B) YMEHBLICHHE YNCIIa IEPEKPECTKOB U CTPOUTEIBCTBO 3CTAKA;
r) co3gaHne OOBE3IHBIX TPACC AJIST TPAH3UTHOTO TPAHCIIOPTA, AuddepeHmaus yIuL no Buaam,
) YMEHBIIEHHE KOJMUECTBA MEPEKPECTKOB U CO3AaHNE MHOTOYPOBHEBBIX TPAHCIIOPTHBIX ITyTEH.
6. IIporHo3 W OLEHKA BO3JEHCTBHUS HAa OKPYKAOINYI0 MPHUPOIHYIO cpeny Jr00ro mnpoekta
XO3STICTBEHHON M MHOW JeSITEIbHOCTH YEJIOBEKA, KOTOPask MOTEHIIUAIBHO MOXKET OKa3aTh HETaTHUBHOE
BO3ACHCTBUE HA OKPYKAIOIIYIO CPENy, - 3TO:
a) SKOJIOTHYECKOe MPOEKTHPOBAHNE
0) sKOJIOrHYECKas SKCIIEPTU3A
B) F€OIKOJIOTHYECKAS SKCIIEPTH3a
T') 5KOJIOTHYECKUI ayuT
7. IlpoBeaenue npoueaypbl 3KOJIOrM4eCKON OLIEHKH OPUEHTUPOBAHO HA:
a) aHAJIN3 BO3/IEHCTBHSI BCEX XO3SIICTBEHHBIX MTPOEKTOB;
0) aHamM3 BO3NEHCTBHSL, TIPEXKIIE BCETO, KPYITHBIX MTPOEKTOB;
B) aHAJIU3 BO3JECHCTBUS TOJIBKO KPYIHBIX HA3€MHBIX MTPOEKTOB;
I') aHaJIM3 BO3JEHCTBHS BCEX MOPCKUX IPOEKTOB
8 IlpuHUMNBI 3KOJOTHYECKON SKCMEPTU3BL. OLICHKA MOTEHLHUAJIBHOM 3KOJOTMYECKON OMACHOCTH,
00s13aTeNbHOCTh ~ TMPOBEACHMs,  Hay4yHass  OOOCHOBAaHHOCTb  BBIBOAOB,  HE3aBHUCHMOCTb,
BHEBEIOMCTBEHHOCTbD, IJTACHOCTDb — YCTAHOBJICHBI . ..
a) 3axoHOM P® «O0 3KONOrn4ecKoi SKCrepTu3e)
6) OcHoBamu 3akoHOAaTenbcTBa PP 00 OXpaHe 310pOBBs
B) 3axoH «O 3amure npas norpedurenein»
r) Kouncruryuueii P®
IIpumepHbIe 3a7a4n BXoAsiIHE B OuyieT
IK-6




Bel mHxxeHep mo oxpaHe Tpyna HedTenmepepadarbIBaroIlero mnpenmnpuAtus. Bam HeoOxommmo
IIPOBEPUTH OCBELIEHHOCTh U ILIYMOBOE 3arpsi3HEHHE MPOM3BOICTBEHHBIX IIJIOLIAIOK LIEXOB.
IIpennoxkure MeTOABl KOHTPOJS OCBELIEHHOCTH U LIYMOBOIO 3arpsi3HEHUsS] MPOU3BOJICTBEHHBIX
NOMeEIIeHUH 1 000pYAOBaHUs Ul MPOBEACHUS aHann3a. Kakue mokasaTeny U UX mapaMmeTpsl Bbl
OyzaeTe UCMONb30BaTh?

Pa3paboTraHn HOBBIH KAaTAIUTHUYECKHI CHOCOO OYHCTKM KOKCOBOTO Traza oT cepoomopona. [lo
stomy crnocodby 70 mac.% cepoBogopona mepexomuT B cepy, a 30 % — B TOBapHBIA KOKC.
CopepxaHue cepoBOIOPOAa B KOKCOBOM rase — 2 mMac.%, BbIXOJ] KOKCOBOI'O ra3a Ha OJJHy TOHHY
kokca 370 M3. Ouenntsb comepikanne ceprl B kKokce. Onpenenutb Maccy nojiydaemoi cepsi (Ha 1
T KOKCa).

Ha Oepery pexu mimaHupyeTcsl CTpOHKa, MOAPSAYUKOM MPEIJIOKEH IUIAH pa3MeIneHus: 0asbl
OTABIXa M CBUHOBOMYECKOH (epmbl. Kak MO OTHOIIEHMIO K TEYEHUIO PEKH HEOOXOIHMMO
pa3MecTUTh JTaHHbIE OOBEKTHI U IIOYEMY?

B paiionax He(rerazonobbran u HedrenepepaboTku (0COOEHHO B MEPUON aBapuii) B
aTMoc(hepHOM BO3AyXe OOHAPYKUBAIOTCS KOHLIEHTpanuu cepoBomopona — 0,08 Mr/M (ITJIK-
0,008), cepumcroro rasa — 0,1 mr/m3 (ITJIK-0,05), oxucu yriepoma — 1,0 mr/m® (ITHK-3,0),
nByokucy asora — 0,02 mr/m3 (ITJIK-0,04), Banaaus — 0,001 mr/m® (TTK-0,002). Hacenenue
PErHOHOB B TEPHOA ABAPUHHBIX 3AJMOBBIX BBIOPOCOB JKAIyeTCs Ha CIeHU(UYECKUN 3amax
“TyXJIBIX SIMI] , TOJOBOKPY>KEHUE, pa3ipakeHue cau3ucThix rnas. Kmaccel omacHoctu: HpS — 2,
SO2 -3, CO - 4, NO; — 2, V — 1. Cpaenaiite pacueT U BbIBOJ O CyMMapHOH KOHLIEHTpaLUU
3arpsA3HAIOIINX BEIECTB B IPU3EMHOM CJIO€ BO3AyXa JaHHOIO palioHa.

6.3. banabHO-pelTHHIOBasi CHCTeMAa OLeHUBAHUSA

Tabauna7
Pacnipenenenne 6auioB o BupaM y4ueOHOMH padoThI

Bun yueOHo# paGoThl, 32 KOTOPYIO CTABSATCS 0AJLIbI banabl

IloceleHne JeKIIMOHHbBIX 3aHATUN 10

TecTel 20

Jlaboparoprbie paboThI 50

IIpomMexyTO4yHast aTTecTalus 20

UTOIrO 100

MuHIMaNbHOE KOJIMYECTBO OAJIIOB JIJIsl AOMYCKA 10 MPOMEKYTOUHOM aTTECTAllUN COCTABIISIET

40 6annoB MpU yCJIOBUH BBIMMOJIHEHUA BCEX BUIAOB TCKYLLETO KOHTPOJIA.

Tabauua 8
bannbHast mkana UTOroBoN OIIEHKHU HAa HK3aMEHE
Ouenka Bannabl
OtnuyuHO 85-100
Xopouio 65-84
Y OBIETBOPUTENBHO 40-64
HeynosnerBoputenpbHo 0-39

7. MeToau4ecKkne peKOMEHIALMH AJIs1 00y4AIOIHXCHA M0 0CBOGHHI) AHCUHILTHHBI
Meroauyeckue peKOMEHAANH KO BCEM BHIAM ayJUTOPHBIX 3aHSATUH, a TAKIKE METOIUYECKHE

PEKOMEHOANH IO OPpraHu3aliu CaMOCTOSITeIbHOI pa60TbI, B TOM YHUCJIC IO MMOATOTOBKE K TCKYLIEMY
KOHTPOJIIO U HpOMG)KYTO"IHOfI arreCTaliuu NpeacTaBJICHbI B MGTOI[I/ILIGCKI/IX pEKOMEHOAINN IJId
O6y"IaI'OH.II/IXC$I 1O OCBOCHHIO JUCITHUITIIMHBI ((HH)KeHepHaﬂ OKOJIOTUA».

8. YueOoHO-MeToan4Yeckoe H HH(POPMALHMOHHOE o0ecredeHHue JUCIHILIHHbBI



8.1. MepeyvyeHb OCHOBHOM N AOMNONHUTENBHON YY4eOHON NNTepaTypsbl
OcHOBHag nutepartypa:

1. XXwupos, A. V. TMpuknagHas skonorusa. B 2 1. Tom 1 :yuyebHuk ansa sysos / A. U. XXupos, B.
B. Amutpues, A. H. JlacToukuH ; nog pegakuuein A. N. XXnposa. — 2-e un3g., nepepab. u
pon. — Mocksa : M3gatenscTBo HOpaiT, 2021. — 355 ¢. — (Bbicliee obpa3oBaHue). —
ISBN 978-5-534-06915-0. — TekCT : 31eKTpPOHHbIN // O6pa3oBaTenbHas nnatgopma
FO panT [canT]. — URL: https://urait.ru/bcode/

2. Xwupos, A. . MpuknagHasa skonorua. B 2 1. Tom 2 :yyebHuK ana sysos / A. WN. XXupos, B.
B. Amutpues, A. H. JlacToukuH ; nog pegakunein A. N. XXuposa. — 2-e n3g., nepepab. u
pon. — MockBa : M3gatenbcTBo HOpaiiT, 2021. — 311 ¢. — (Bbiclwiee obpa3oBaHue). —
ISBN 978-5-534-06916-7. — TeKCT : 31eKTPOHHbIA // O6pasoBaTenbHas nnatgpopma
KO panT [caiT]. — URL: https://urait.ru/bcode/474427

JononHuTenbHaa nutepartypa:
3. JNlapuoHos, H. M. TlpoMmbllWieHHaA 3KOAOTNA : y4eOHUK U NpakTUKyM ans Bys3os / H. M.

NapnoHos, A. C. PabbllwleHKoB. — 2-e u3g., nepepab. v gon. — MockBa : /3naTenbCTBO
KOpalit, 2021. — 382 c. — (Bbicwee o6pasoBaHume). — ISBN 978-5-534-07324-9. —
TeKCT : 3NeKTPOHHbIA // O6pa3oBaTenbHas nnatgpopma HOpaint [caint]. — URL:

https://urait.ru/bcode/468559

8.2. lMepeyeHb pecypcos MH(POPMAaLNOHHO-TE/TEKOMMYHUKALMOHHOA cetu
"MHTepHeT"

1.http://www.ecoindustry.ru/
2.http://www.engineeringecology.de/ru/indexRU.html

8.3. MepeyveHb NporpaMMHOro obecneyeHus

1) OnepayunoHHas cuctema MicrosoftWindowsXpProf, MicrosoftOffice 2007,
MicrosoftWindows 8

2) Kacnepckuit aHTuBMpYycC

3) [MMporpamma pacno3HaBaHusa TekcTaABBY YFineReader 9

4) Tlporpamma Ana cosfaHua npeseHtayuin PowerPoint

8.4. MepeyveHb MHGPOPMALNOHHBIX CAPABOUYHbIX CUCTEM

1) CNC KoHcynbTaHT Mntoc;

2) JneKTpOHHO-6M6AMOTEYHas cuctema FmagpoMeTteoOHnaliH - http://elib.rshu.ru/
3) OnekTpoHHO-6U6nMOTeUyHasa cuctema ZNANIUM.COM - http://znanium.com/
4) 3neKTpOHHOe n3gatensctso FKOPAWMT - https://biblio-online.ru/

5) HayunoHanbHas 3NeKTpoHHaa 6ubnnoTteka - httpsy/Hab.pd/

6) OnekTpoHHO-6MGnMOTe4yHasa cuctema JIAHbDb - https://edanbook.com/

8.5. MepeyeHb NpodeccMoHanbHbIX 6a3 faHHbIX
1. 3nekTpoHHO-6ubGnMoTeyHasa cuctema elibrary - http://elibrary.ru;

9. MaTepuanbHO-TeXHNYECKOe obecrneveHne AUCUUNANHDbI

MaTepnanbHO-TEXHUYECKOE o06ecrneyeHWe nporpamMMbl  COOTBETCTBYET  AelCTBYHOLW UM
CaHWTapPHO-TEXHUYECKMM W MPOTUBOMOXAPHbLIM NpaBuaamMm U Hopmam U obecneynBaeT MPOBeAEHMeE
BCEX BMOB NEKUMOHHbIX, MPAKTUYECKNX 3aHATUIN U CaMOCTOSATENbHOW paboTbl 6akanaBpoB.

YuebHbliA npouecc obecrneyeH ayguTopUsSIMU, KOMMMAEKTOM NULEH3MOHHOIO MPOTrPamMMHOro
obecneyvyeHns, 4OCTYNOM K 31€KTPOHHO-6MBINOTEUYHbIM CUCTEMAM.
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https://biblio-online.ru/
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VueOHasi ayauTopusi ANl TMPOBENEHHs 3aHATHI JIEKLMOHHOIO THMA — YKOMIUIEKTOBaHA
CHeLHATM3UPOBAHHON MeOeNnblo (Y4eHHUECKHe CTOJIbL, CTYJIbsi), JOCKOW MEJOBOH, KOMITBIOTEPOM C
IOCTYyIIOM B ceTb MHTepHeT, MyJbTHMEAHa MPOEKTOPOM, ayAHOKOJOHKAMH, Y4eOHO-HATJISIIHBIMH
MOCOOUSIMU.

VueOHasi ayauTopusi IJisi MPOBENEHHs 3aHITHH MPAKTHYECKOrO THMA — YKOMILIEKTOBAaHA
CHeLUATM3UPOBAHHON MeOenblo  (YY4eHUYeCcKue CTONIBI, CTYJbs, KOMIIBIOTEPHBIE CTOJbI),
KOMITbIOTEpHAsi TEXHHUKAa C TMOAKJIIYEHHeM K HH(POPMALMOHHO-KOMMYHUKALOHHON CeTH
«HTepHeT» W JAOCTYMOM B  JJIEKTPOHHYIO  HH(POPMALMOHHO-O0PA30BATENBHYIO  Cpeny
00pa3oBaTeNbHONW OpraHM3al{, KOMMYHHUKALMOHHOE 00OpyHdOBaHHE, oOecrnedHBaromee JOCTYN K
ceT WHTepHeT (NPOBONHOE COEAMHEHWE U OeCHpOBOAHOE COeAMHEeHHWe Mo TexHojoruu Wi-Fi),
IOCKOM MEJIOBOM, MyJIbTHMEAHA MPOEKTOPOM, ayIHOKOJOHKAMH, Y4eOHO-HATJSITHBIMU MOCOOUSIMY,
NPOTPaAMMHBIM 00€CTIEUEHUEM.

VueOHasi ayauTOpusi Uil TPYINOBBIX M WHAMBUAYAJIbHBIX KOHCYJbTALMHA— YKOMILIEKTOBaHA
CHeLHATM3UPOBAHHON MeOeNnblo (Y4eHHUECKHe CTOJIbL, CTYJIbsi), JOCKOW MEJOBOH, KOMITBIOTEPOM C
IOCTyIOM B ceTb MHTepHeT, MyJbTHMEAHa MPOEKTOPOM, ayAHOKOJOHKAMH, Y4eOHO-HAIJISIIHBIMH
nocoOUsIMU.

VueOHasi ayauTopusi Ui TEKYIUEro KOHTPOJS U MPOMEKYTOYHOH — aTTecTaluu—
YKOMIUIEKTOBAaHA CIIEIUATN3UPOBAHHON MeOenblo (YUeHUYEeCKHe CTOJbI, CTYJIbsi), JTOCKOU MEJIOBOM,
KOMITBIOTEPOM C JAOCTYIOM B ceTb HTEepHET, MyJIbTHMeIa IPOEKTOPOM, ayANOKOJIOHKAMH, Y4eOHO-
HArJIHBIMEA TOCOOHSIMH.

[TomerneHue 1l CaMOCTOSITEILHOM PabOThl YKOMIUIEKTOBAHO CIELUATN3UPOBAHHON MeOebIo
(yueHHUeCKHe CTOJBI, CTYJIbsl, KOMIIBFOTEPHBIE CTOJIbI), KOMIBIOTEPHASI TEXHUKA C MOIKIIOUECHHEM K
UH()OPMALIMOHHO-KOMMYHUKALMOHHOH — cetn  «MHTepHeT» M JOCTYNOM B BJIEKTPOHHYIO
WH(POPMALMOHHO-00pa30BaATENbHYI0 Cpeny O0pa3oBaTENbHONH OpraHU3allid, KOMMYHHUKAIIMOHHOE
obopynoBaHue, 00eCreunBaroIIee JOCTYI K CETH UHTEPHET (MMPOBOHOE COSNMHEHUE U OeCTPOBOIHOE
COeIMHEHHE 1o TeXHONoruu Wi-Fi), mockoil MenoBOH, MyJIbTUMEANA MTPOEKTOPOM, ayJHOKOIOHKAMH,
yueOHO-HANAIHBIMHU TTOCOOHMSIMH, TIPOTPAMMHBIM OOECTIEYEHUEM.

10.0co0eHHOCTH OCBOEHHUSI AMCUMIIMHBI AJS HHBAJMAOB M JIMI € OrPAHHYEHHBLIMH
BO3MO’KHOCTSIMH 310POBbSI

OO6yuenne 00y4arOIMUXCsl ¢ OTPAHUYCHHBIMH BO3MOYKHOCTSIMU 3I0POBBs TPU HEOOXOIUMOCTH
OCYIIECTBIISIETCS. HA OCHOBE aJaNITUPOBAHHON padouell mporpaMmsl ¢ UCMOJB30BAHUEM CIIEIIHAIbHBIX
METOAOB OOy4YeHHMsT W [UIAAKTHYECKHUX MAaTepPHajioB, COCTABIEHHBIX C YYe€TOM OCOOEHHOCTEH
NCUXO(M3MUECKOTr0 Pa3BUTHS, WHAMBHAYAJbHBIX BO3MOXHOCTEH M COCTOSIHUSI 3IO0POBbS TaKHX
obydaromuxcs (00y4aroIerocs).

IIpu ompenenennu GoOpMbI MPOBEAEHUS 3aHATHHA ¢ O0YyYAIOIIUMCS-MHBAJIUIOM YYUTHIBAOTCS
pPEeKOMEH/aLnK, CcoAepKalquecs B HHAUBUAYaJbHOH MporpamMme peaObWIUTalMM  HMHBAJIHIA,
OTHOCHUTENIbHO PEKOMEHIOBAHHBIX YCIOBUH U BUJOB TPYJA.

IIpn meoOxoauMocTH At OOYYAIOIIMXCS W3 YHCIA WHBAIWAOB W JIML C OTPAaHUYCHHBIMU
BO3MOJKHOCTSIMH 37I0POBBSl CO3/AIOTCSl CHENMajibHble pabodyMe MeCcTa C YYeTOM HapyLICHHBIX
(byHKUMHA 1 OrpaHHYEHHH KU3HEASSI TEIbHOCTH.

11. Bo3mo:kHOCTP MNpPHMEHEHHSI JJIEKTPOHHOro OOy4YeHHsT M JAHCTAHIHMOHHBIX
o0pa3oBaTe/IbHBIX TEXHOJIOTHH

JIMCUMIUIMHA MOJKET PEeaJM30BBIBATBCS C MPUMEHEHHEM JJIEKTPOHHOrO OOy4eHus H
IUCTAHLMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH



