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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

dopmupoBaHNEe KOMIUIEKCA 3HAHUI U YMEHHH B 00J1acTH pa3paboTKy, BHEAPEHNS ¥ IPIMEHECHUS METO/I0B MHHIMHU3AIINH
BO3ACHCTBYS NIPOMBIIICHHBIX IPEANPUATHH HA OKPYKAIOILYIO CPEAY.

2. MECTO JUCHHUIIJINHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: b1.B

2.1

TpeOoBaHus K NpeJBapUTEIbHOM OATOTOBKE 00y4aloIIerocs:

2.1.1

Be3omacHOCTE )XU3HENEATEIHLHOCTH

2.1.2 [ Merozp! 1 TpHOOPEI KOHTPOIIS OKPYKAIOIIEH CPEeIBI M SKOIOTHISCKUH MOHUTOPHHT
2.1.3 [ HanesxHOCTh TEXHUYECKUX CUCTEM U TEXHOT€HHBIH PUCK
2.1.4 | Hokcomnorust
2.1.5 | IlpaBoBenenue
2.1.6 | [IpoMsbIIneHHas SKOIOTHS
2.1.7 | UnxeHepHas 3aluTa HaceJICHHUs U TEPPUTOPUI
2.1.8 | MludopmManimoHHEIE TEXHOJIOTHH B TEXHOC(HEPHOI Oe30macHOCTH
2.1.9 | Pacyer 1 mpoeKTUPOBAHUE CHCTEM 3alUTHI OKPYXKAIOIIEH CpeIbl
2.1.10 | Teopust ropeHust 1 B3pbIBa
2.1.11 | 3augyra OT XUMHYECKUX U OHOJIOTMYECKUX ONAaCHBIX (hPaKTOPOB
2.1.12 | MOHUTOPHHT Ype3BBIUAIHBIX CUTYaIUil IPUPOIHOTO U TEXHOTEHHOTO XapaKTepa
2.1.13 | OnacHble IPUPOAHBIE U TEXHOT€HHBIE IPOLIECCHL
2.1.14 | OcHOBBI TOKCHKOJIOTUT
2.1.15 | Oxonorus
2.1.16 | Teopust rOopeHus 1 B3pbIBa
2.1.17 | 3amura OT XUMHYECKUX M OMOJIOTHYECKUX ONAaCHBIX (hJaKTOPOB
2.1.18 | MOHUTOPHHT Ype3BbIUAIHBIX CUTYyalUil IPUPOTHOTO U TEXHOTEHHOT'0 XapaKTepa
2.1.19 | OnacHble IPUPOJHBIE U TEXHOT€HHBIE IPOLECCHL
2.1.20 | OCHOBBI TOKCHKOJIOTUI
2.1.21 | Oxonorust
2.2 | AucuMnJMHbI M MPAKTHKH, AJI5 KOTOPBIX OCBOEHHUE TAHHOH TUCHUILINHBI (MO1Y/Is1) HEO0OXO0AMMO KaK
npe/iIecTBYOIIee:
2.2.1 | be3onmacHOCTh TEXHOJOTHYECKHUX MPOIIECCOB U IPOU3BOJICTB
2.2.2 | TIpou3BoacTBEeHHAsT O€30MACHOCTD
2.2.3 [ IIpowecchl U anmapaTsl 3aLIUThl OKpYXKaromieil cpebl
2.2.4 | CnenuanbHas OLEHKA YCIOBHM Tpyaa
2.2.5 | Oxomorudeckas 9KCIepTH3a, OLEHKA BO3AECHCTBHUS Ha OKPYXKAIOILYIO CPedy U cepTH(UKanus
2.2.6 | Hamzop u xoHTpOIB B chepe Ge30nacHoCTH
2.2.7 | IlpepauninoMHasi IpakTHKA
2.2.8 | Okosoruueckoe NpoeKTUPOBAaHHE
2.2.9 | llpepaumninoMHasi MpaKkTUKa
2.2.10 | Oxonoruyeckoe NpoeKTUPOBAHUE

3. KOMIIETEHIINHU OBYYAIOINEIOCs, @OPMUPYEMBIE B PE3YJbTATE OCBOEHUA JUCHUTITUHbI

(MOJY.JIST)

YK-8: CnocoGeH co31aBaTh 1 NOAAEPKUBATH B OBCEHEBHOM *KM3HU M B NPO(eCCHOHATBHOI JesiTeJbHOCTH 0e30NacHbIe
YCIOBUS AKU3HEAESI TeJbHOCTH /15l COXpaHeHUsl NPUPOIHOIi cpefibl, 00ecneyeHHs1 YCTOIYNBOro pa3BUTHs 001eCTBA, B TOM
YHcsIe MPH YTPo3e H BOSHMKHOBEHHH YPe3BhIYAHBIX CHTYAI[HH M BOEHHBIX KOH()IMKTOB

VYK-8.3: Cnocoben noaaCpKuBaThb 0e3-omacHbIC YCJIOBHA X XKU3HEACATC/Ib-HOCTHU ITPU YITPO3€ U BOSHHUKHOBC-HUHN I{p63BLI‘L’:II‘/’IHBIX
cmyaum‘/'l 1 BOCHHBIX KOH(i)III/IKTOB

IMK-1: Cnoco0eH ocylecTB-JIsITh Y4€T, CHCTEMATH-32AUI0 1 KOHTPOJIb IAaHHBIX 0 BO3/1eliCTBUU X035/CTBEHHOIi 1es1-
TeJILHOCTH HA KOMIIO-HEHTbI OKPYKAIollIeil cpelbl, a TAK/Ke JAH-HBIX 0 TEXHUYECKOM COCTOSIHUU OUHCTHBIX COOPYKeHMl 1
Ka4ye-CTBe TeXHOJIOTHI MU-HUMM3UPYIOIUX U (MJIM) NPeI0TBPAIIAI0-IIUX HEraTHBHOE BO3-1€iiCTBHE HA OKPY/KA-IOLLYIO

cpeny




[IK-1.1: OnpexensieT AMHAMHUKY HETaTUBHOTO BO3-IE€HCTBUS TEXHOIOTUYECKUX MIPOIECCOB Op-TaHU3AINU Ha OKPYXKAIOIIYIO CpelLy

IIK-2: Cnoco6eH nMoAroTo-BUTH NMpPeIJI0KeHUsI 0 NHKEHEPHbIM pellleHH-5IM B IeJIAX MHHUMH3a-I[UH HEraTHBHOTO BO3-
AelicTBUA X039 CTBEH-HOM 1eATeJbHOCTH OP-TAHM3alMU HA OKPY-’KAIOLIYI0 Cpeay

TIK-2.1: OnpezensieT BO3MOXKHBIE PUCKU YXYAIIECHHUS OKa3aTeNei 3arpsisHeHNsI OKPYKaIOIIel Cpeabl OT OCYLIECTBICHUS
XO34HCTBEHHOH JIESATENBHOCTH C PACUETOM TEXHUKO-DKOHOMHYECKUX TOKa3aTenei

B pe3yabTaTe 0CBOCHUS JUCHUIIIMHBI oﬁyqalomuﬁca JOJIZKCH

3.1 |3nats:

3.1.1 | OcHOBBI IpaX1aHCKON 3aIUTHI U YPE3BbIUANHBIX CUTYAIIHIA;

3.1.2 | MeTop1 MUHHMH3aLUH U IPEIOTBPAIICHIS BO3ICHCTBHUS IIPOIIECCOB/ MPOIYKTOB HA OKPY)KAIOIIYIO CPEY;

3.1.3 | IIpuHIUIEL BEIOOpA U aHATUTUYECKHE BO3MOXKHOCTH HUCIIOJIb30BAHUS COBPEMEHHBIX METOIUK M METOJOB JUISl KOHTPOJIS
BO3JICHCTBHS MPEIIPHATHS Ha OKPYKAIOIIYIO CPEAy M MUHUMH3AINH BPEIHOTO BO3/ICHCTBHA HA OCHOBE KOMILIEKCA
pEILEHHH.

3.2 | Ymerh:

3.2.1 | Pa3pabaTbiBaTh MEPONIPUATHS 11O IPETOTBPAIICHHIO W JTMKBUIAINH TTOCICACTBHN Ype3BEIYaitHBIX CUTYAITHI;

3.2.2 | IIpoBoauTH aHATIN3 METOJOB U HAMPABICHU MUHUMHU3ALMU BO3ICHCTBUS HA OKPYKAIOIIYIO CPEY;

3.2.3 | Bectu MaTeMaTH4ecKyro 00pabOTKy JaHHBIX [0 COCTOSTHUIO Ka4eCTBa OKPYXKAIOIICH Cpebl U aHATU3HPOBATh IT0JTydacMbIe
pe3yabTaTHL.

3.3 | Baagerb:

3.3.1 | HaBbIKkaMu HCTIOJIB30BaHHS PECYPCOCOCPETAONINX TEXHOJIOTHIA i METOJJOB pabOTHI;

3.3.2 | IIpuMeHsITh OpraHU3aluOHHBIC METOIbI MUHHMH3ALUH BO3CHCTBUS B YCIOBUIX MPOU3BOACTBEHHBIX H
HETIPOM3BOICTBEHHBIX IIPOIIECCOB M OPraHU3aIlN;

3.3.3 | HaBelkaMu 1 METO/IaMH OCYILECTBICHHS KOPPEKTHON HHTEPIPETALUH MOTyYCHHBIX TaHHBIX.

4. CTPYKTYPA JUCHHUIIJIMHbBI (MOAYJISA)
Bun HaumeHoBaHUe pa3aesioB U TeM /BU/1 3aHATHSI/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kype AroT
Paznen | Pa3pmen 1.
Jlex Bo3zaelicTBre MpOMBIIICHHBIX MPEANPUATHN Ha OKPYKAFOIIYIO 6 6 JIT.1 0
TIPUPOIHYIO cpeny /JIex/ JI1.2J12.1
J12.2J13.1
JI3.2J13.3
IIp MatemaTnueckasi 06paboTKa pe3yabTaToOB aHAIU30B MIPU 6 2 JIT.1 0
TIPOU3BOJICTBEHHOM 3KOJOTHIECKOM KoHTpode /T1p/ JI1.2J12.1
J12.2J13.1
JI3.2J13.3
IIp Pacuét BpemeHHBIX JOMyCTUMBIX KoHIeHTpauuii (BJAK) TokcnuHbIx 6 4 JI1.1 0
Berects /I1p/ JI1.2712.1
J12.2J13.1
JI3.2J13.3
Cp BozpaeiicTBre MPOMBIIITIEHHBIX MPEANPUATHI HA OKPYKAIOIILYIO 6 20 JI1.1 0
npupoaHyto cpeny /Cp/ JI1.2712.1
J12.2J13.1
JI3.2J13.3
Jlex Hopmuposanue 1 IporH03UpoBaHye BO3AEHCTBUSA IIPEANIPUATHUS HA 6 8 J1.1 0
OKpyXxaronryto cpeny /Jlex/ JI1.2J12.1
J12.2J13.1
JI3.2J13.3
IIp Pac4er BpeMEHHBIX JOIYCTHMBIX KOHIIEHTPAIIMH TOKCHIHBIX 6 2 J1.1 0
Berects /I1p/ JI1.2J12.1
J12.2J13.1
JI3.2J13.3




IIp WmxenepHo-3konoruyeckuii macmopt /TIp/ 6 4 J1.1
JI1.2J12.1
J12.2J13.1
JI3.2J13.3

Cp Hopmuposanue 1 IporH03UpoBaHUe BO3AEUCTBUS IPEANIPUATHUS HA 6 20 J1.1
oKpyxaromryro cpexay /Cp/ JI1.2J12.1
J12.2J13.1
JI3.2J13.3

Jlex OKOJIOTHYECKH YHCTHIE TPOU3BOACTBA. [IoHATHE 0 MAIOOTXOMHBIX 6 6 J1.1
TEXHOJIOTHsIX. MoIenpoBaHe MaoOOTXOJHOTO IPOn3BocTBa /JIek/ JI1.2J12.1
J12.2J13.1
JI3.2J13.3

IIp Pac4er BpeMEHHBIX JOIYCTHMBIX KOHI[CHTPAIMH TOKCHYHBIX BEIECTB C 6 4 J1.1
HCIOJB30BaHUEM PETPECCHOHHOTO aHanu3a /I1p/ JI1.2J12.1
J12.2J13.1
JI3.2J13.3

IIp Munumu3zanus Bosaeiictsus Ha OC Ha OCHOBE BTOPUUHOTO 6 4 J1.1
HCIOJIB30BaHMs pecypcoB /I1p/ JI1.2712.1
J12.2J13.1
JI3.2J13.3

Cp DKOJIOTHYECKH YUCTHIE MPON3BOACTBA. [[OHATHE O MATOOTXOIHBIX 6 20 JI1.1
TEXHONOTUsIX. MozenupoBaHue MaloOTXOJHOTo pou3sBoacTBa /Cp/ JI1.2J12.1
J12.2J13.1
JI3.2J13.3

Jlex PerynupoBanue u MUHUMU3aLKs BO3IEHCTBUS IIPEANIPUATHUS HA 6 8 JI1.1
OKpyXaromryto cpeny /Jlex/ JI1.2712.1
J12.2J13.1
JI3.2J13.3

IIp PacuéT ymep0a okpyxatomieii cpeze. [lmatexu 3a aTMochepHbIe 6 4 JI1.1
BBIOPOCHI U 32 pa3MernieHne oTxoa0B /IIp/ JI1.2712.1
J12.2J13.1
JI3.2J13.3

Ip PacuéT BEIOPOCOB 3arpsI3HSAIOIIMX BEIIECTB IIPU COKUTAHUY YIUIS U Ma3yTa 6 4 JI1.1
B KOTEIBHBIX KoTIoarperarax /I1p/ JI1.2712.1
J12.2J13.1
JI3.2J13.3

Cp PerynupoBanue 1 MUHUMU3ALKs BO3JEHCTBUS MTPEANIPHUATHS Ha 6 22 JI1.1
okpyxaromryto cperny /Cp/ JI1.2712.1
J12.2J13.1
JI3.2J13.3

HKP TIpomesxxyTounblit KoHTpObL /MKP/ 6 6 JI1.1
JI1.2J12.1
J12.2J13.1
JI3.2J13.3

5. COJEPKAHME JUCLHUILIAHBI (MOAYJIST)

Tema 1. Bo3nelicTBre NPOMBILUIEHHBIX MPEANPUSATUI HA OKPYXKAIOILYIO IPUPOAHYIO CPERy

JelicTByloIee MpeANpPUATHE U €TO0 TEXHOTEHHOE BO3/IeiICTBIE Ha KOMIIOHEHTHI OKpYKalolleil cpeapl. Bo3nelicTBre npeanpusaTs Ha
aTMocepy, TeppUTOPHIO, IOBEPXHOCTHBIE U TTIOI3¢MHbIEe BOAbl.Macca 1 BUABI BEIOPACEIBAEMBIX B aTMOC(EpY 3arpA3HSIOMINX
BemecTB. KonndaecTBo cOpackIBaeMbIX CTOUHBIX BOJ, HX COCTaB, CTEIIEHb OUYHCTKH, YCIOBHUS cOpOCca B BOJHBIE OOBEKTHI U
napameTpsl pa30aBiIeHns CTOYHBIX BoA. CTeleHb 3arpsi3HEHNS TOBEPXHOCTH 3eMeltb. Komm4ecTBo 0TX0/10B, CIIOCOOBI MX yIaICHHUS,
CKIJIQJMPOBAHIS WITH YTIIIM3aliH. PocT Mpon3BoACTBa M IOTPeOIeHHS CBIPhs M 00pa30BaHUE OTXOIOB. B3anMOCBS3b TEXHOIOTHH
IIPOM3BOJCTBA U BO3ACUCTBUS HA OKPYKAIOILYIO IIPUPOAHYIO cpeny. IIyTu yMeHbIIeHUs 3arpsa3HEHUs OKPYKalollel IPUpPOJHOI
cpezbl Ha 6a3e pa3BUTUS MAIOOTXOAHBIX (0€30TXOJHBIX) IPOU3BOCTB. XapaKTePUCTUKA BO3ACHCTBHS NpeINpUITUS HA
OKPYKaIOIYI0 IPUPOIHYIO Cpely M KINUMaT. MeTo bl 5KOJOrHYeCKOro KOHTPOIIS BO3ACHCTBUS MPEANIPUATHS Ha OKPYKAIOLIYIO
MPUPOAHYIO cpeay. Bumpl yiep6a okpyxaromei mpupoaHoi cpesie. MeTobl OIIeHKH BO3JIEHCTBUS Ha OKPYKAIOIIYIO cpey (Tpu
npoekTupoBaHuu). OLeHKa BO3IEHCTBUS Ha OKPYXKAIOIIYI0 IPUPOIHYIO Cpeay GYHKIIHOHUPYIOLIETo MPOM3BOACTBA. Biusnue
XMMHYECKHX 3arps3HSIONINX BeIecTB Ha Onocepy. Murpanus 3arps3HeHH. BUpI BIUSHUS 3arpsA3HEHUI Ha OKPYXKAIOIIYIO
IPUPOAHYIO CPEAY U YCTOMUUBOCTb IPUPOIHBIX cUCTEM. Bo3aelcTBIE XUMUUECKUX 3arpA3HSAIONINX BEIIECTB HA YEIOBEKa.
MurerpanbHas oneHKa NOCIeICTBUM BO3/1€HCTBUS IPOM3BO/ICTBA HA OKPYKAIOIILYIO IPUPOJAHYIO CpEey.

Tema 2. HopMupoBaHue U IPOrHO3UPOBAHUE BO3ACUCTBHS MIPEANPHUATHS Ha OKPYKAIOIIYIO CPENY

HopmMupoBanue B 0611aCTH 0XpaHbl OKpyXaroliel cpenbl. XapaKTepUCTHKA IPUPOJOOXpaHHOr0 HopMHpoBaHus. IIpupogooxpanHoe
HOpPMHPOBaHHUE KauecTBa OKpYyxKarolell cpenbl. IIpuponooxpaHHOE HOPMUPOBAHUE BO3ACUCTBUSL HA OKPYKAIOIIYIO CPEAY.
Kpurepnu xauecTBa okpyxatomei cpensl. OCHOBBI IPOTHO3UPOBAHHS 3aTPSI3HEHHS OKPYXKAOIIel IPUPOAHON Cpebl.
HopmupoBaHnue 1oImycTUMBIX BEIOPOCOB, cOpOCOB 1 0Opa3oBaHust 0TX0#0B. HOpMHUpOBaHHE JOIyCTUMBIX BHIOPOCOB M COPOCOB




BEIL[ECTB ¥ MUKpOoOoprann3MoB. HopMuposaHue 06pa3oBaHUS OTXOA0B IPOU3BOACTBA U MTOTPEOJICHUS U IMMUTHI HAa X pa3MeIleHHE.
HopmMupoBaHue 10ITycTUMOI! aHTPONOT€HHON HAarpy3KU Ha OKPYKAIOILYIO CPETy.

Tema 3. DKOJIOrMYECKU YUCThIE MPOM3BOACTBA. [IOHATHE O MATOOTXOAHBIX TEXHONOTUAX. MoAeIpoBaHIE MaJIOOTXOIHOTO
IIPOU3BOJCTBA.

Munumuzanus BozaeicTsus Ha OC Ha 0CHOBE BTOPUYHOTO UCIIONIB30BAaHUS PECYPCOB. DKOIOTO-IPOMBIIITIEHHbIE KOMILIEKCHI.
Texnonoruu nepepaboTKH 0TX00B U ux cosepiieHcTBoBanue. bank H/T (Hanbonee nocTynHbIX M 3 QEKTUBHBIX TEXHOJIOTHH 10
nepepaboTKe 0TX010B). MozaennpoBaHe MaJOOTXOJHOTO IPON3BOACTBA. brogerpaganis 0TX010B Ha OCHOBE ITPUMECHCHHUS
O6MOTeXHONOTHi. YIIpaBlIeHNEe BO3ACHCTBIEM Ha OKPYXKAIOIIYI0 IPUPOAHYIO Cpeay. AJITOPUTM yIpaBICHUS CTPYKTYpOil u
(DYHKIIMOHUPOBAHHEM MPHPOIHO-IIPOMBIIUICHHOH CHCTEMBL. MH)KeHepHO-3Koornueckuii nacopt. CTpyKTypa U colepixaHue
HMH)XEHEPHO-3KOJIOIMYECKOI0 acnopTa.

Tema 4. PerynmupoBanre 1 MUHAMU3AIHUS BO3ACUCTBHS HEPTEXUMHUIECKOTO MPENNPUATHS HAa OKPYKAIOUIYIO CPey

ITytu sxonoru3anuu HeTEXUMUYECKUX NMPeANpUaTHiA. PerynupoBanue Bo3aeHCTBUS HePTEXUMUUECKOTO IPEIIPUITUS Ha
arMocdepy. OCHOBHBIE METO/IbI PETYJIMPOBAHMS 1 OTPaHUYEHHs BEIOPOCOB. CHCTEMa PETYIMPOBAHUS U COKPAILCHUS BHIOPOCOB B
aTMoc¢epy. YMeHbIIeHNE Ta3000pa3HbIX BEIOPOCOB SHEPTeTHUECKUX IIPON3BOICTB M TIPOIIECCOB TopeHus. PaccenBanue BpeAHBIX
BEIL[ECTB U YCTPOWCTBO CAaHUTAPHO-3aIIUTHEIX 30H. PerynupoBanue BHIOPOCOB B aTMOC(epy B 3aBUCHMOCTH OT METEOYCIOBHH.
YMeHblIeHNE 3arps3HeHUH 0T aBTOTpaHcIIopTa. PeryniupoBanue Bo3qeHCcTBHS Ha rHApPOchepy, CUCTEMbI yIaleHUs  yTHIIN3aLUN
0Tx0/10B.OCHOBHBIE ITyTH COKPAICHNS BOIONOIB30BaHNs. OpraHu3anis BOJOOOOPOTHBIX IIUKJIOB. Y CIIOBHS BEIIYCKA CTOYHBIX BOJI.
OmnpeneneHne JOMyCTHMOTO KOJTHYIECTBa COpachIBaeMbIX BOA. CHCTEMBI BpEMEHHOTO XPAHCHMS W Pa3MEICHHUS OTXOI0B. 3aMeHa
NPUPOAHBIX MaTepUaNoB nepepaboTaHHBIME 0TX0AaMu. [lepepaboTka HedTenaMmmMoB. Vcnonbp3oBaHle OMOTEXHONIOTHI
(6ronecTpyKTOPOB) [UISl yMEHBIIEHHS! TOKCHYHOCTH HE(PTEOTX010B. DKOONOTEXHOJIOTHH.

6. POHJI OIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHI0OB OLICHOYHBIX CPEACTB

IIpumMepHble BOIPOCHI IPUMEHSAEMBIE AT IPOBEACHUS dK3aMEHa
IIpumepHbIe BOIPOCHI IS 3aIUTHI IPAKTUIECKUX padboT
ITprMepHBIE BOIIPOCH! IPUMEHSAEMBIE JUI 3aLIMTHI KypCOBOI'O IIPOEKTa

6.2. Tembl NCHMEHHBIX PadoT

KypcoBoii npoext

1. Onpenenenue BEIOPOCOB Ta3000pa3HBIX 3arpS3HSIONINX BEIIECTB MO JAHHBIM HHCTPYMEHTAJIBHBIX 3aMEpPOB

2. Onpeznenenne BHIOPOCOB ra3000pa3HbIX 3arps3HAIOIINX BEIIECTB PACIETHBIMU METOJaMH

2.1 Okcunael a3ora

2.2 Oxcugpl cepsl

2.3 Oxcup yriepona

3. Onpenenenue BEIOPOCOB TBEPABIX 3aTrPA3HSIOMINX BEIIECTB

3.1 OnpenenceHue BEIOPOCOB TBEPABIX YACTHIL IO TAHHBIM HHCTPYMCHTAJBHBIX 3aMEPOB

3.2 PacueT BEIOPOCOB TBEPIBIX YACTHII

3.3 PacueT BEIOPOCOB Ma3yTHOI! 30111 B IepecyeTe Ha BaHAIUH

3.4 PacueTHOE ompeeseHne BRIOPOCOB OeH3(a)mupeHa B aTMOChepy MapoBbIMU ¥ BOIOTPEHHBIMHU KOTJIAMHU

3.4.1 Pacuet KOHIEHTpaMU OSH3(a)MUPEHA B IHIMOBBIX I'a3aX MPOMTEILIOIHEPTETHISCKUX KOTIIOB MaJIO MOIITHOCTH
3.4.2 PacueT KOHIEHTpaIK OeH3(a)IMpeHa B JHIMOBBIX Ta3aX BOAOTPEHHBIX KOTIIOB

3.4.3 Pacuet koHIeHTpauuii OeH3(a)IHpeHa B yXOIMIIUX ra3ax KOTIOB MaJOi MOIIHOCTH MPH CKUTAHUU TBEPIBIX TOTUTUB

6.3. KoHTpoJIbHbIE BOIIPOCHI U 3aJaHUS

IIpumMepHble BONPOCH! IPUMEHSAEMBIE AT IPOBEACHUS dK3aMEHa

1. PocT mpou3BoacTBa U MOTPeOIeHUs ChIphsl K 00pa3oBaHHE OTXOAOB.

2. B3anMocBsI3b TEXHOJIOIMH IPOU3BOACTBA U BO3JIEHCTBUS Ha OKPYXKAIOLIYIO IPUPOTHYIO CPELy.

3. Ilyti yMeHBIICHHS 3arpsA3HEHNS OKPYKAIOIIeH IPUPOTHOM Cpe/ibl Ha 6asze pa3BUTHS MAIOOTXOIHBIX (0€30TXOIHBIX)
IIPOU3BOJCTB.

4. OOmue cBeIeHUs 0 METO/IaX KOHTPOJIS OKPYKAFOIICH CPEIbl.

5. IlocienoBaTenbHOCTh BO3AECHCTBUS HA OKPYXKAIOLLYIO IPUPOIHYIO CPELLy.

6. Buzp! yimep6a okpyxaroliei mpupoaHoi cpeae. MeTobl OlIEHKH BO3JIEHCTBUS Ha OKPYKAIOIIYIO cpefy (U MPOSKTUPOBAHUN ).
7. OneHka BO3IEHCTBUS Ha OKPYXKAIOLIYIO IPUPOIHYIO cpeny (GYHKIIMOHUPYIOIIEro MPOU3BOICTBA.

8. Murparus 3arpsizHeHU .

9. Buzpl BIUsHUSA 3arpsA3HEHUN Ha OKPYXKAIOLLYI0 IPUPOJIHYIO CPEly M YCTOMYUBOCTD IIPUPOIHBIX CUCTEM.

10. Bo3nelicTBrE XMMUYECKHX 3arPSA3HSIONINX BEIECTB HA YETIOBEKA.

11. UnTerpanbHas OLeHKa MOCIEeICTBUIA BO3IEHCTBUS IPOU3BOACTBA HAa OKPYXKAIOLIYIO IPUPOHYIO CPEY

12. AIMUHUCTpAaTUBHBIC METO/IBI YITPABIICHUSI.

13. DKOHOMUYECKHE METO/Ibl YIPABICHUSL.

14. PeiHOYHBIE METOBI YIIPABICHHUS.

15. KommiiekCHbIM aHaIN3 pa3IMyHbIX CPECTB YIPABICHUS Kaue€CTBOM OKpY»Karoleil cpeibl.




16. Onpenenenne 3KOIOTMYECKOTO yiepoa.

17. O heKTUBHOCTD KAIIBIOXXEHUH B IPUPOLOOXPAHHBIC MEPOIIPHUSTHSL.

18. AnropuTM™ yripaBieHHs CTPYKTYpOH M (HYHKIMOHHUPOBAHUEM IIPUPOTHO-TTPOMBIIUICHHONH CHCTEMBI.
19. MHKeHEepHO-9KOJIOrMYECKUH acIopT.

20. CTpyKTypa 1 coaepKaHue MHKEHEPHO-IKOJIOTHUECKOTO aclopTa.

21. JlomycTrMas KHTEHCUBHOCTh BO3JICHCTBUS Ha BO3MYIIHBIA OACCEHH.

22. OCHOBHBIC METO/BI PETYITHPOBAHMS M OTPaHIMUICHHUS BEIOPOCOB.

23. Cucrema perynupoBaHUs U COKpAIIeHUs] BEIOPOCOB B aTMOcdepy.

24. YMeHblIeHHE Ia3000pa3HbIX BBIOPOCOB IHEPreTHYECKUX MPOU3BOJICTB M IIPOLIECCOB FOPEHUSL.
25. PaccenBaHne BPEIHBIX BEIIECTB M YCTPOMCTBO CAHUTAPHO-3AIUTHEIX 30H.

26. PerynmupoBanue BEIOPOCOB B aTMOC(Epy B 3aBUCHMOCTH OT METEOYCIIOBHIA.

27. YMeHblIeHHE 3arps3HeHUH OT aBTOTPAHCIIOPTA.

28. OCHOBHBIE IIYTH COKPALEHHS BOJOIOIb30BAHUSI.

29. OpraHu3aryst BOJOOOOPOTHBIX IIHKIIOB.

30. YcaoBu BBITYCKa CTOYHBIX BOJ.

31. Ompenenenue AOMYCTUMOIO KOJIMUECTBa COPachIBAEMBIX BOJI.

32. Cuctembl BpeMEHHOTO XpaHEHHS U pa3MeIIeHHs] OTXO/IOB.

33. 3ameHa IPUPOIHBIX MATEPHAIOB IIepepabOTaHHBIMHI OTXOJAMH.

[TprMepHBIE BOIIPOCHI VIS 3aIUTHI IIPAKTHIECKUX PaboT

. OKOJIOTHYECKH YUCTOE MIPOU3BOJICTBO U SKOJIOTMIECKH YHCTHIE OMOTEXHOIOTHH.

. OKO-IIPOMBIIITIEHHBIH KOMIUIEKC. 3a1a4y, IPUHIUIBI OpTaHH3aLUH

. TexHOJIOTNYM OYNUCTKU CTOYHBIX BOJ IPEINPUSITHH. AHANN3, TPOOIEMbI U PEIICHUS.

. XMMHYECKHe TEXHOJIOTHH OYHCTKH CTOYHBIX BOJ.

. buoxnmmyeckne TeXHOIOTHH OYUCTKH CTOYHBIX BOJ.

. OcHOBHBIE OMOXMMUYECKHE MPOLIECCH MPH adpOOHON OYMCTKE CTOUHBIX BOJI.

. CoopyxeHns1 OMOIOTHYECKON OUYMCTKU CTOYHBIX BOJI.

. TeXHOJIOTHS OYNCTKH CTOYHBIX BOJ Ha OHODIIBTPAX.

. OuncTKa CTOYHBIX BOJ| C AKTUBHBIM HIIOM.

10. Aspotenku. [IpuHIUIIBI paOOTHI.

11. ITyTi cOBepIICHCTBOBaHMS CHCTEM a3pOOHONM OYHCTKH CTOYHBIX BOJI.

12. Ara’pobHas GHosIorHyecKast OUUCTKA CTOYHBIX BO.

13. AHaspoOHbIE PeaKTOpbl HOBOTO MOKOJIECHUSI.

14. TexHonorn4eckne cXeMbl MHOTOCTaJUHHON OYUCTKU CTOYHBIX BOJ.

15. MeTozb! ¥ TEXHOJIOTUU YAJIEHUS a30Ta U3 CTOYHBIX BOJ.

16. buonornueckoe yganeHHe Cepbl U3 CTOYHBIX BOJ.

17. buonoruueckoe ynanenue ¢pocdopa 13 CTOUHBIX BOJ.

18. TexHOJIOTHH OYMCTKU Ta30BO3YIIHBIX BEIOPOCOB.

19. bronorndeckne METOIBI 1€30A0PAIIIH T'a30BO3AYIIHEIX BHIOPOCOB.

20. OcHOBHBIE BUIBI ¥ HCTOYHUKH XUMHUYECKOTO 3arpsa3HeHus] ypOaHU3UPOBAHHBIX TEPPUTOPUH.
21. OcoOeHHOCTH HOPMUPOBAHHUS 3arPsA3HEHUIA PUPOTHBIX CPEI.

22. VIcTOYHMKH 3arpsA3HEHUS OKPYKAIOILIEH cpebl.

23. XMHUUYECKHUE BEIIeCTBA 3arPsS3HUTEIH.

24. XapaktepucTHKa OMOJIOTHYECKOTO 3arpsi3HEHUsI.

25. AdnoTtryeckas TpaHc(opManus BEIIECTB B OKPYKAIOIIEH cpere.

26. Mukpobuoiornaeckas TpaHCc(hOpMAaIHs.

27. buotpancdopmanust 1 OUOIOCTYITHOCTb.

28. Peakiyiv OKUCIIEHUH U BOCCTAHOBJICHHUS.

29. Peaknuu nerpafganuy U KOHbIOTanuu. /lerajoreHupoBaHue.

30. Mukpoopranu3MbI-IeCTPyKTOphL. bronormueckoe pa3nokeHHe OpraHHIeCKUX KCeHOOMOTHKOB.
31. Metoas! puTopemMeauauu Npyu OYUCTKE IPUPOIHBIX Cpell OT XUMUYECKHUX 3arpsA3HEHUI.

32. MeToabl OYNCTKH U 00€3BpeKUBaHMS 3aTrPA3HEHHBIX CPeJl C UCTIOIh30BaHUEM OHOIIPYIOB U THIPOOOTAaHNIECKUX IDIOIIAIOK.
33. TexHOJIOTHH BOCCTAHOBJIEHHS SKOCHCTEM 03¢p M BOJOXPAHIIIHIIL.

34. OcobGeHHOCTH BO3/eiicTBUS HEPTH U HEPTEPOAYKTOB HA TIPUPOIHBIE CPEIBI.

35. Metozpl OnopemMeananuy 1 peKyJIbTHBALMI BOZOEMOB U 0B, 3arPA3HEHHBIX HE(TEIIPOIyKTaMH.
36. buonoruueckoe yaaneHUe TSXKEIIBIX METAIIOB M PaJUOHYKIMOB U3 IIPUPOIHBIX CPEJ U TBEPABIX OTXOA0B.

O 01N DN K~ Wi —

ITpumepHBIe BONMPOCH! IPUMEHAEMBIE AT 3aIUTHI KypCOBOTO MPOEKTa

1. Tlepeuncnure BpeqHbIC BRIOPOCHI U3 KOTJIA M YKAKUTE METO/BI MX CHIDKCHHUS?

2. Kak paccunTaTh AaBJICHHE B IPOU3BOIBHON TOUKE IMOKOSIICHCS HEC)KUMAEMOI KHUIKOCTH Ha riryouHe h?
3. Yto Takoe xaButanus? [lepeuncnure pazpymmrenbabie GaKTopbl KaBUTALNA?

4. Ilpr4nHBI BOBHUKHOBEHHS M CIIOCOOBI YCTPaHEHHUS KABUTAIIUN B Hacocax?

5. TupponuHamudeckuit cMbic yrcia PeitHonca Re, ero pasmMepHoOCTh 1 criocob pacuera?

6. Kak paccuntaTb MaccoBBIi pacxon pabouel cpesl Ipy CTAIIMOHAPHOM TE€UYEHHHU B TpyOompoBoae auameTpa d?
7. KakoBbI MPUYMHBI UCTIONIB30BaHHUS MHOTOCTYIIEHYAThIX HarHerareneil?

8. [IprarHBI BOSHHKHOBEHHS M CIIOCOOBI KOMIICHCAIINH OCEBOI CHIIBI B HAarHETaTENAX?

9. OCHOBHEBIE THITBI SHEPTETHYECKUX HACOCOB (110 HAa3HAYEHHIO)?

10. Yro Takoe «caMoTsAra» IbIMOBOM TpyOBI?




11. Cnoco0sI peryaupoBaHus IPOU3BOAUTENBHOCTH HATHETATeNeH, UX MPEHMYIIeCTBa U HeJOCTaTKH?

12. TlonsTHe xecTKOCTH BoAbL. (Meton ero ornpeneneHus)?

13. Kaxuie BHIBI )KECTKOCTH OBIBAIOT, M KaKME N3 HUX HanOOJIee OMTAaCHBI TSI MAPOBBIX M BOJIOTPEHHBIX KOTIOB?
14. Tloka3zaTenp KOHIEHTpAlM HOHOB BOZOpoJa B Boje — pH

15. Haznauenue Na — kaTHOHHpOBaHUs. Kak MEHSIOTCS P 3TOM CBOMCTBA BOABI?

6.4. MeToguueckue MaTepHaJibl, ONpee/solMe NPoueaypbl OLleHUBAHMS

MerToaMKa OLIEHKH JK3aMeHa

OK3aMeH 10 AUCLUIIIMHE HANIPABIIEH Ha OLICHKY 3HAHUM, YMEHUN U HaBBIKOB, XapaKTEPHU3YIOIUX OCBOCHUE YaCTU KOMIIETEHIIUH.
DK3aMeH IPOBOJUTCS IO OUIeTaM, yCTAHOBIEHHBIM Kadeapoi, B MUChbMEHHOM TN YCTHOH (opMe, P YCIIOBUH BHITOTHEHHS
TpeboBaHuii paboyeil TPOrpaMMBbl TUCLMILTHHBL.

OreHKa «OTIMYHO» CTABUTCS, €CITH PACKPBITH H TOYHO YIIOTPEOICHBI OCHOBHBIC HOHSTHS; CYIITHOCTH BOIIPOCOB PacKpHITa MOJHO,
BBIBOJIBI 0OOCHOBAHHEI M IOCJICIOBATEIBHBL; O0YIaIOMIHUIACS OTHO ¥ ONIEPATHBHO OTBEYACT HA JOIOJHUTEIIFHBIC BOIIPOCHL.
O11eHKa «XOPOILOY» CTABUTCS, €CIIM YACTHYHO PACKPHITHI OCHOBHBIE IOHSTHS; B IIEJIOM MaTepual U3aaraercs MoJHO, 10 CYTU
Ouieta; BEIBOABI 0OOCHOBAHHEI M TIOCIIEA0BATENBHbI; 00YJAIOIIHHCS OTBETHII Ha OONBIIYIO YACTh JOIIOJHUTEIBHBIX BOIPOCOB.
OreHKa «yIOBIETBOPUTEIBEHOY» CTABUTCS, €CIIH PACKPHITA MEHBIIAS YaCTh OCHOBHBIX MOHATHH; 00yJaloIiMesl HETOCTaTOYHO
TOYHO yHOTpeOIeHB OCHOBHBIE KATETOPHHU M HOHSTHS; 00YJaIOIUICS HEAOCTATOUHO MTOJTHO U HECTPYKTYPUPOBAHHO OTBEYAN MO
COZIEP’KaHUIO BOIIPOCOB; cl1ab0 000CHOBAHbI BHIBO/IBI, Cllabast apryMeHTanust; 00y4aronuiics He OTBETHII Ha OOJIBIIMHCTBO
JIOTIOJIHUTENBHBIX BOIIPOCOB.

OreHKa «HEYTOBIETBOPUTEIHHO» CTABUTCA B CIIydae, €CIIM HE PACKPHITO HU OJHO W3 OCHOBHBIX IMOHATHH; 00yJaromuiica He 3HaeT
OCHOBHBIE OIIpeIeIeHNs] KaTeTOpuil U MOHATHI TUCLIUIIIMHBIL; JOMYIIEHbI CYIIECTBEHHBIE HETOUHOCTU U OMIMOKH IPH U3I0KEHUU
Marepualla; 00yJaroIHics He OTBETHII Ha JIOTIOJIHUTEIIBHBIE BOIIPOCHI 110 OUIIETY.

MerToauKa OLEHKH MPAKTUIECKUX paboT

[1pu 3ammTe NIPakTHYECKUX paboT oOydaroeMycsl 331aeTCsl TPH BOIIpoca 10 TeMe paboThl. B ciyuae oTBeTa Ha nocraBieHHbIE
BOITPOCHI paboTa CYMTAETCS 3alMIIeHHON. [Ipy oTBeTe Ha [Ba BOIPOCA M TIOJTHOM OTCYTCTBHH OTBETa Ha TPETHH MIIM HETIOTHOM
OTBETE Ha BCE TPH BOIPOCA MTPaKTHUYecKask paboTa CUNTaeTCs HE 3aIUICHHON.

MeroauKa OIEHKH KYpCOBOM paOOTHI ITO0 AUCIUILUINHE

IIpu 3ammTe KypcoBoit paboThI CTYACHT JOKEH MPENCTABUTH MOJIHOCTHIO BBHITIOTHEHHYIO KYPCOBYIO Pa0oTy.

O1eHKa «OTJIMYHOY» BBICTABISETCS TIPU YCIOBUH, €CIIM CTYACHT OTBeUaeT MpaBMIIbHO Ha 85% u OoJiee MOoCTaBIEHHBIX BOIIPOCOB.
O1eHKa «XOPOLIO» BHICTaBIISIETCS, €CIIU CTYAEHT OTBeYaeT NpaBuibHO oT 70% 10 85% mocTaBieHHBIX BOIPOCOB.

OreHKa «yIOBJIETBOPUTEIBHO» BBICTABIICTCS B Cllydae, ecii cTyaeHT orBedaeT oT 50% no 70%. Ecnu npenogaBaTens cuuraer
CUTYALIMIO0 COMHHUTEBHOMN JIJISl BRICTABJICHUS YIOBJIETBOPUTEIHFHON OIIEHKH, OH BIpPaBe 33JaTh JONOJIHUTEILHBIA BOIPOC.

7. YHEBHO-METOAUYECKOE U UTHO®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIS)

7.1 Pexomenayemast 1uTepaTrypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBO, oA

JI1.1 | boasmakos H. 1O. MuHuMU3a1Ms BTOPUUHBIX 3arPs3HEHUH B IIPOLIECCE OUUCTKU Mocksa, 2012
CTOYHBIX BOJI 110 TEXHOJOTHH OHOJIOTHIECKOH AedocdoTammn

JI1.2 |Benos C. B. TexXHOTeHHBIE CUCTEMBI U 3KOJIOTHYECKUI PUCK: YUeOHUK AJIS By30B Mocksa: FOpaiit, 2023

7.1.2. Jlono/IHUTe/ILHAS TUTEpPATypa

ABTOpBI, COCTaBUTENIU 3arnaBue W3narenscTBo, TOA
JI2.1 [Edpemos U. B., TeXHOreHHbIE CHCTEMBI U 9KOJIOTHUECKUM PUCK Openbypr: OI'Y, 2015

Paxumosa H. H.

JI2.2 | I'Bo3noBckuii, B. 1. [Tpomernennast skonorus. Yacts 1. [IpupoiHbie U TEXHOTEHHBIC Camapa: Camapckuit

CHCTEMBI: yaeOHOe TTocoone roCy1apCTBEHHBIN
ApXUTEKTYPHO-
CTPOUTEINIbHBIN
yausepcurtet, 9bC ACB,
2008
7.1.3. Meroguueckue pa3padboTku
ABTOpBI, COCTaBUTEIU 3arynaBue WznarenscTBo, rox

JI3.1 [Edpemos, 1. B., TeXHOreHHbIE CUCTEMBI M 9KOJIOTMUECKUM PUCK: IPAKTUKYM OpenOypr:

Paxumosa, H. H. Operdyprekuii
rocylapCTBEHHbIHI
yausepcurter, ObC ACB,
2015

JI3.2 |benos Il I'., YepHos TeXHOTCHHBIE CHCTEMBI U SKOJIOTHIECKUH PUCK: YICOHHUK 1 Mocksa: Opaiit, 2023

K. B. MIPaKTUKYM JAJIs By30B




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI3.3 [Tamxumycaesa 3. T TeXHOTeHHBIE CUCTEMBI U SKOJIOTHIECKUH PUCK: yueOHOe mocobue Maxaukana: lar[AY
HUMCHU
M.M./IxxamOyaToBa,
2022
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIUHBI (MOAYJIS)
Haznauenwue Ob6opynoBanue
YuebHas ayAUTOpUS quis | AynuropHas nocka; KomrurekT ydeOHONM Mebenn; MynsTumenuitHoe o00pymoBaHHE: IPOEKTOP
MIPOBEACHUS 3aHATHUH | (CTALIMOHAPHBIN), JKpaH (ctauuoHapusblii), IIK (mepeHocHoit); CpencTBa 3alllUTBI OpPraHOB

JICKIITMOHHOI'O THIIa

IBIXaHUS, 3 1I0T.; TMOXKapHas CUTHAIW3alusl; T0KAPHBIC H3BEIIATEIHN; CXEMbI AJICKTPUYCCKUX
COEUHEHHHN

YuebHas ayAUTOpUS i | AynuropHas nocka; Komrurekt ydeOHONM Mmebenn; MynsTumenuitHoe o00pymoBaHHE: IPOEKTOP

[IPOBEACHUS MPaKTUYECKUX | (CTAlMOHAPHBIN), JKpaH (ctaunoHapsblii), I[IK (mepenocHoit); CpencTBa 3allMTBI OpPraHOB

3aHATUI JBbIXaHUS, 3 LIT.; MOXKapHas CHUTHaIW3alMs; IOXKAapHbIE M3BELIATENH; CXEMbl 3JIEKTPUUYECKUX
COCIIMHEHUI

Tlomemenne i | Kommnekr  yae6HOM wmebenmu; I[IK — 4 mr., nogkmouyeHHBIX K ceth  «UHTepHET» W

CaMOCTOSITENTbHON paboThI o0ecreynBalOUIMX  JOCTYI B  DJEKTPOHHYIO  HMH(POPMAIMOHHO-00pa30BATENbHYIO  CPEdy
YHuBepcurera

YuebHast ayIUuTOpHs JUIst
IPOBEJEHHs TEKYIIEro KOHTPOJSL
U IPOMEXXYTOUHOM aTTecTaluu

AymuropHas pocka; Komruiekr yueGHON Mebenun; MynbTuMmennitHoe o0OpyZOBaHHE: NPOEKTOP
(cranmonapHsIif), 3kpaH (crammoHapHbIi), IIK (mepeHocHol); Y4eOHBIH IMHT TOXKapHOTO
WHBEHTApsl, IIO)KAPHOE BOOPYKCHHE, CHApsHKCHUE MOXKApHOro, OoeBas OASkKAa IOXKAPHOTO,
YCTPOWCTBO OTHETYLIHUTENS, BOJOpa30OpHast KOJIOHKA

VYueOHas AyIUTOPHS JUTS
HpPOBEJCHHUS  TPYIIOBBIX 3§
WHANBUIYaTbHBIX KOHCYIbTALNH

AynuropHast nocka; Komruiekt ydeOHON meOenn; MynbTMenniiHOE 00OpYIOBaHUE: MPOCKTOP
(craroHapHbIi), 3kpaH (cTannonapsii), [1K (mepenocHoit)

KommnbroTepHslii ki1acce - ydeOHast
aymuTopus U1 TIPOBEACHHSA
12a00paTOPHBIX 3aHATHI

AynuropHas nocka; Kommuiekt yuebnoit medenu; I[IK — 16 wr. (B T.4. mpenogaBaTenbcKuii)




