


AHHOTAanMs padoyeil NPOrpaMmabl

Pabouas mporpamMmma aucuuminHbel « HXEHEepHas YKOJIOTUS COJCPIKUT pas3/ielbl B COOTBETCTBUU C
denepanbHBIM TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM IO HampasieHuto moarotoBku 20.03.01
TexHocgepnas 6€30MaCHOCTB.

Omna BKJIIOYAeT B ce0sl CeAyIOIue pas3ieibl:

1. Llenu 1 3aa4u OCBOCHUS AUCHUTLTUHBI.

2. Mecto aucuumiunsl B ctpyktype OOIT BO.

3. Komnerennuu obydarorerocs, GopMupyeMbie B pe3yJIbTaTe OCBOCHUS TUCIUTUTHHEIL.

4. CTpyKTypa U cofepKaHhe TUCIUIUINHBI.

5. O6pa3oBareabHbIC TEXHOJIOTHH.

6. OueHouHBIE CPEACTBA JJISI TEKYIIETO KOHTPOJS YCIIEBAEMOCTH, NMPOMEXKYTOUHOH aTTecTaluu U
UTOraM OCBOEHUS IUCUUIUIHHBI.

7. YaeOHO-MeToIn4YecKoe U HHPOPMAITMOHHOE 00ECTICUeHUE TUCITUTUTHHEI.

8. MarepualibHO-TEXHUYECKOE 00ecrieueHre JUCIUILTUHBIL.

1.HEJIX U 3AIAYU OCBOEHMU S JUCLHHUIIJIMHBI
dopMHUpOBaHUE y CTYACHTOB MPHUPOJIOOXPAHHOTO MHUPOBO33PEHHUS, OOYCIOBICHHOTO COBPEMEHHBIM
COCTOSIHMEM cpefibl 0OUTaHUs YelIOBEKa, 3HAYMTEIbHBIM HETATUBHBIM BKJIaJIOM MPOMBILIUIEHHOTO IPOU3BO/I-
CTBa B cocTosiHHE Onocdeprl. Bocnmranue y Oyaymero pyKoBOIUTEIS MPOU3BOACTBA 3KOJIOTHISCKOTO CTH-
7. MBIILIEHUS, (POPMUPOBAHUE IIETIOCTHOTO MPEACTABICHUS O MPUHIIUIIAX U SIBICHUAX B )KMBOW U HEKUBOM
MIPUPO/IE, TTO3BOJISIONIETO PEIIaTh MPAKTHYECKUE 3a/1a4i, BOSHUKAIOIINE MPU BBHIMOJIHEHUHU NMPOGECcCHOHATb-
HBIX (YHKIUI U IPUHATHH PEIICHUHN B 001aCTH OXPaHbI OKPYKAIOLIEH Cpeibl.

2. MECTO JMCHUIIVIMHBI B CPYKTYPE OOII BO

Jucuumnnuna «HxKeHepHast SKOJIOTHsS» OTHOCUTCS K BAPUATUBHON YacTU OCHOBHOW Mpo(hecCHOHaNb-
HOM 00pa3oBaTeNbHON MporpaMmbl 1o HarpasieHuto moarotoBku 20.03.01 TexnochepHas 6€301MaCHOCTb.

ConepxarenTbHO M METOJUYECKH CBSI3aHA C TAKUMU JUCHUIUIMHAMHU Kak «OQKOJorus», «OCHOBBI
MPOU3BOJCTBA», «DU3NKO-XUMHUUYECKHE METO/bl aHallu3a KOMIIOHEHTOB OKpY»Karomien cpenbl», «Teoperu-
YECKHE OCHOBBI 3aIlIUTHI OKpY:Karomeil cpeasl», «lIpomeccel W anmaparsl 3alUThl OKPYKAIOIIEH Cpeab»,
«[IpupogocOeperaromirie TEXHOIOTHIY, «YIPaBICHUE OXPAHON OKPYKAOIIEH CPeIbl»

JInst u3yueHus JaHHOW y4eOHOM NUCIMIUIMHBI HEOOXOIUMBI 3HAHUS, YMEHUS U HaBbIKU, (OpMHUpYe-
MbI€ TaKUMHU JUCIHHUIUIMHAMH KakK «JKOJorus», «OCHOBBI MPOU3BOJCTBAY, «DU3ZUKO-XUMHUYECKUE METOIbI
aHaJIM3a KOMIIOHEHTOB OKPY Karollel cpebl», «TeopeTHueckue OCHOBBI 3aIIUTHI OKPYXKAIOLIEH CPeabD».

JuctuumnuHa «[IpomblieHHas: SKOIOTHs» SBIsSETCS 0a30BOM A TaKuX TUCHUILIMH Kak «[Iporeccsr
Y ammapathl 3alUThl OKpYyXaroien cpeasiy, «Ipupogocdeperaromiue TEXHOIOTHIY, «Y TpaBICHUE OXPaHOM
OKpY>Karollen cpesib».

OnHa naeT BO3MOXKHOCTh PACIIMPEHHs] U YIIIyOJIeHHs 0a30BBIX 3HAHUI M HABBIKOB JJISl YCHEIIHOMN
npodeccCHOHANBHOM NESATENLHOCTH U M IPOAOKEeHUs 00y4eHUs B MarucTpaType.

3. KOMIIETEHIIUHA OBYUYAIOHIETI'OCSsl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS
JACHUITIINHBI (MOYJIs)
B pesynbTare ocBOeHUS AUCHMIUTUHBI «HKEHEpHAS 3KOJOTHD) CTYACHT JIOJDKEH MPHOOPECTH clie-
IyIoIre O0IEeKYIbTYpHBIE, 001IenpodecCHoHaIbHbIe H MTPO(ecCHOHAEHBIE KOMIIETEHIINN, COOTHECEHHBIC
¢ oommmu neixssmu OOIT BO:

Wnpexc no CopepxaHne KOMIETEHIIUU
PI'OC BO
OK-7 Brnanenue xynbTypoil 6€30MaCHOCTM M PUCKOPHUEHTHPOBAHHBIM MBIIUICHHEM, IIPH KOTOPOM BO-

MIPOCHI 0E30MTACHOCTH W COXPAHECHUS OKPYXKAIOIIEH Cpeapl paCCMAaTPUBAIOTCS B KAUECTBE BaXKHEM-
LIUX PUOPUTETOB B KU3HU U I€ATEIBHOCTH

OK-11 CrocoOHOCTh K a0CTPaKTHOMY W KPUTHIECKOMY MBIIIUICHUIO, UCCIEIOBAHUIO OKpPYKAIOIIeH cpe-
IIbI JUTS BBISBIICHUS €€ BO3MOXKHOCTEH M PECypCcOB, CIOCOOHOCTH K MPHUHITHIO HECTaHAAPTHBIX
perieHui 1 pa3penieHuio TPOOIEeMHBIX CUTYaITHH

[IK-19 CIIOCOOHOCTBIO OPHEHTHPOBATHCSI B OCHOBHBIX MPo0JieMax TeXHOC(EPHOI 0macHOCTH

I1K-24 CITIOCOOHOCTBIO OPHUEHTHPOBATHCS B OCHOBHBIX METOJIaX OXPAaHBI O0BEKTOB OKPYKAIOIIEH CPEIbI,
00O0CHOBAaHHO BHIOUPATH PUPOJOOXPAHHBIE YCTPONCTBA, CUCTEMbI U METOJIBI 3aIUTHI OKPYKAIOIIeH
Cpezbl OT OMAaCHOCTEN

B pe3ynbraTe 0cBOCHUS NUCHUIUIMHBI CTYACHT JOJKEH:
1) 3HaTh:




— KPUTEpUU OLEHKU Y(PPEKTUBHOCTH MPOU3BOACTBA; OOIINE 3aKOHOMEPHOCTH ITPOM3BOJCTBEHHBIX
IIPOLIECCOB;
— 0011IMe MPUHLIUIIBI TOCTPOCHUS TPUPOJ0COEPETAIOIINX IPOU3BO/ICTB;
— IPUHLUIIBI OpraHU3aluy OXpaHbl OKpyxarolen cpeasl B Pocculickon denepanuu U MEKIyHapOI-
HOM COOOIIIECTBE;
— 9KOJIOTHYECKHE TPeOOBaHUS MPHU MPOEKTUPOBAHUU, CTPOUTENBCTBE U HKCILTyaTalluy IPEANpUATHl;
— IPUHIUIBI IPOMBIIUIEHHOTO 3KOJOTMYECKOr0 KOHTPOJISA, OTYETHOCTH, OPraHU3alUH SKOJOTHYe-
CKOI'0O MOHUTOPHHTA.
2) yMeThb:
— OINpPEACIUTh DKOJIOTMYECKHE ACIEKThl IMPEANPUATUS U ONPENEIUTh METOJbI MPAKTHUYECKOIO pe-
LICHUS IPUPOJOOXPAHHBIX 33]1a4 Ha MPEIIPUATUY;
— 000CHOBATh OCHOBHBIE MAPAMETPBI TPUPOJOOXPAHHOTO 000PYIOBAHHUS.
3) BJaleTh:
— HaBBIKaMH CAMOCTOSATEIBHOIO aHAIN3a IIPOU3BOACTBEHHBIX IIPOLIECCOB C LEIbI0 MUHUMHU3ALNH UX
BO3JEHUCTBUS HA OKPYXKAIOUIYIO CPEAY.

4. CTPYKTYPA U COAEP KAHUE JUCHHUIIJIMHBI
TemaTuueckuii nJi1aH Uit 04HOMH GopMbI H3YUYeHH s TN CHUILJIMHBI

No lHOMED, Paspern/ teMa qUCHMIIIIAHEL Buibl yueOHOM paboThI, Yachl DopMbI
/T |Henie- JIEKIUYU | IpPaKT., | KOHTPOJBHEIE, | KypcoBble |CPC| Tekyiuero
M nabopar | pacyeTHO- paboTsl, KOHTPOJIS
rpaduy. pabo- | KypcoBbIe (o Hene-
ThI, pedepaTsl U| MPOEKTHI JI5IM ce-
T.II. MecTpa)
Bcero, B T.4.: 40 40 10 - 90
1 | 1,2 Hepapxuueckass oOpraHuzanusi MpPOU3- 6 4 - - 4 YCTHBIN
BOJCTBEHHBIX IPOLIECCOB; KPUTEPUH orpoc,
OLIEHKH AP (HEKTUBHOCTH TPOU3BOJICTBA; 3KCIIpecc-
00IIMe  3aKOHOMEPHOCTH  IIPOU3BOJI- KOHTPOJIb-
CTBCHHLIX IMPOLECCOB; TCXHOJIOTMYCCKUE Has

cucremsl (TC), cTpykTypa U omucanme
TC, cunte3 u noctpoerne TC. Cripbe-
Bast ¥ dHepreTudeckas nmoacucrteMsl TC.

2 | 2,3 [Dxosoruveckas CTpaTerusi U IMOJUTHKY 4 2 - - 4 | nuckyccus
Pa3BUTHS MPOU3BOJICTBA; Pa3BUTHE KO-
JIOTMYEeCKM  YHUCTOrO  IPOM3BOACTBA,
CO3/aHMe MPUHIUIHAIBHO HOBBIX U
PEKOHCTPYKLMSI CYIIECTBYIOIINX MTPOU3-

BOJICTB.

3 | 3,4 KOMIUJIEKCHOE HCIOJIb30BAHUE ChIPhE- 6 6 - - 12 | skcmpecc-
BBIX W JHEPTEeTHYECKHUX DPECypCOB; CO- KOHTPOJIb-
BIAHUE 3aMKHYTBIX NPOU3BOJICTBEHHBIX Has
[IUKJIOB, 3aMKHYTBIX CHCTEM HPOMBIILI- pabora

IICHHOTO BOJOCHA0XECHHS, KOMOUHHUPO-
BaHHME M KOOTIEPAITHSI TPOU3BOJICTB.

4 | 5,6 OCHOBHBIE TIPOMBINIUICHHBIE METOb] 8 8 - - 10 YCTHBIN
OUNCTKU OTXOOAIINX T'a30B U CTOYHBIX| onpoc
BOJI; TEXHOJOI'MYECKHUE CXEMBI OUYHMCTKHU
M pUMEHsieMoe 000pY/JI0BaHHE.

5 | 7,8 |(OCHOBHBIE TPOMBINUICHHBIE METOJIbI 6 6 - - 12 YCTHBIN
YTHJIM3AIMA OTXOJIOB TIPOU3BOJICTBA U orpoc
norpebierns. MeToasl 00e3BpeKHBa
HHUSL M 3aXOPOHEHHS OMACHBIX POMBIIII
IIEHHBIX OTXOHOB.

6 | 9-15 [TexHuKO-dKONMOTMYECKass ~ Xapakrepu{ 12 2 - - 30 | moxmang
CTHKa OCHOBHBIX NPOMBIIIICHHBIX IPO-
M3BOJICTB.
7 | 16 [XapakrepHble BKoJOrmyeckue mnpobme{ 2 12 - - 8 | obcyxae-
MBI ¥ TyTH UX PEIICHHS. HHE
11-15Pedepat - - 10 - 10 | moaroTos-
Ka, 3aluTa,
o0cyxe-
HHE B IPyII-
e

HpOMG)KYTO‘IHaﬂ aTTcCTaluAa 2 - - - - OK3aMCH




CoaepxaHue U CUMIIMHBI

1. Hepapxuueckasi OpraHu3ainusi NPpoOU3BOACTBEHHBIX MPOIECCOB; KPUTEePUU OleHKH 3¢ deKTnB-
HOCTHU NMPOMU3BO/JCTBA; 001He 3aKOHOMEPHOCTH NMPOU3BOJICTBEHHBIX MPOLECCOB; TEXHOJIOTHYe-
ckne cucrembl (TC), crpykrypa u onucanmne TC, cunte3 u nocrpoenne TC. CoipbeBasi 1 I3Hep-
rerunueckas noacucremnol TC

1.1 Hepapxuueckasa opzanuzayus npou3e00CcmeeHHbIX RPOUEccos

CrpyKkTypa NpoM3BOACTBA: NMPOMBIIIIEHHOE NPOU3BOACTBO, OTPAcib IIPOU3BOJICTBA, TEXHOJIOTUS, TEXHOJIO-
TUYECKUH TPOILIECC.

1.2 Obuwgue 3akonomepnocmu npou3800CMEEHHBIX NPOUECCOB

OcHoBHbIE U BCIIOMOTaTeIbHbIE TPOU3BOJICTBEHHBIE Mpoliecchl. Bubl mporeccos, o0me 3aKOHOMEPHOCTH
MIPOM3BOJICTBEHHBIX TPOIECCOB. TEXHONOTHMYECKHE MapameTphl mpormeccoB. Kpurepun 3¢hdekTuBHOCTH
IIPOM3BOJICTBEHHOTO Ipoliecca. DKOJIOTHYECKNE TIOKA3aTENIN TPOU3BOJCTBA U MOPSII0K UX HOPMUPOBAHHUS.
1.3 Texnonozuueckue cucmemut (TC), cmpykmypa u onucanue TC, cunmes u nocmpoenue TC
CTpyKTypa TEXHOJOTHYECKON cucTeMbl: dyieMeHThl TC, cBs3b Mexay ainementamu TC, BUABI CBs3eH, QyHK-
nuonanbhbeie nojacucreMel TC. Onucanue TC: rpaduyeckne m onucarensHsie mopenun TC. Amnamuz TC.
Cunres u noctpoenue TC. CoipbeBas u sHepreruyeckas nojacucremsl TC.

2. DkoJioruyeckasi crpaTrerusi U NOJMTHKA Pa3BUTHUSI NMPOU3BOJACTBA; Pa3BUTHE IKOJIOTHYECKH
YHCTOr0 NMPOU3BO/JCTBA, CO3JaHUE NMPUHIUNHNAIBHO HOBbIX H PEKOHCTPYKIMS CYLIECTBYIOIIMX
NPOU3BO/CTB.

DKOJIOTHYECKasi CTPATeTUsl M MOJUTUKA Pa3BUTHUS MPOU3BOICTBA. KOHIIENIINY MUPOBOTO PAa3BUTHS C YUETOM

AKOJIOTMUECKUX orpaHuueHuil. [lepexos k ycToiunBoMy pa3BUTHIO. be30TX0HbIE U MaJOOTXOAHbBIE TEXHO-
JIOTUH, HKOJIOTUYECKU YUCTOE MPOU3BOACTBO. [IpHHIMIIBI CO3AaHUS MPUPOJOOXPAHHBIX MPou3BoACTB. Co-
3/1aHK€ MPUHIUITHUAIIEHO HOBBIX U PEKOHCTPYKIIMSI CYIIECTBYIOUIUX MPOU3BOICTB.

3. KomiulekcHoe HCNOJb30BaHUE ChIPbEBBIX U JHEPreTHYECKUX PeCcypcoB; CO3JaHUe 3aMKHYThHIX
MPOU3BOJCTBEHHBIX IUKJIOB, 3aMKHYTBIX CHCTEM NPOMBIILIEHHOT0 BOJOCHA0KeHUsI, KOMOMU-
HHPOBaHMeE U KOOMepanusi NPOU3BOJICTB

3.1 KomnieKkcrhoe ucnonb3oeanue colpbe6ulx U IHeP2emuiecKux pecypcos

Konuenius moiHoro Ucnoyib30BaHUs ChIPhSi: OCHOBHBIC HAINpaBieHus 1o ee peanuzanuu. OOoramieHue chi-
pbsi, OCHOBHBIE METOJbI oOOoramieHus. BTopuyHbie 3HEpreTHdecKue pecypchl. IHEPrOTEXHOJIOTHUECKHE
CXEMBI.

3.2 Co30anue 3aMKHYmMbIX RPOU3EO0CMEEHHBIX UUKI08, 3AMKHYMBIX CUCHIEM NPOMBIULIECHHO20 60-
0oCcHabICeHUs.

PenmpkynsiiinoHHbIE TPOU3BOICTBEHHBIEC MTPOLIECCHI: (DPAKITMOHHBIA PEIUKI, PEreHepalus ¢ PEIUKIOM. 3a-
MKHYTBIE CHCTEMBI MPOMBIIUICHHOTO BOJOCHA0XEHHUS: YaCTUYHOE M TOJIHOE OOOpPOTHOE BOJIOCHAOXKEHUE
MIPEANPUSITHSL.

3.3 Kombunuposanue u Kkoonepayus npou3e00cme

Pa3paboTka HOBBIX MPUPOIOOXPAHHBIX TEXHOJIOTUN M OpraHU3alMs TEXHOJOTHYeCKnX cxeM. KomOmHuUpo-
BaHHBIC W TIEPECTPAUBAEMBIC TEXHOJIOTHYECKHE CXEMBbI. Be30TXOIHBIE TEPPUTOPHAIBHO-ITPOMBIIIUICHHBIC
KOMILJIEKCHI.

4. OcHOBHbIE MPOMBINLIEHHbIE METO/bI OYMCTKH OTXOISIIIUX I'a30B U CTOYHBIX BOJ; TEXHOJIOIH-
YyecKHUe CXeMbl 0YMCTKHU M PUMeHsieMoe 000py/10BaHNe

4.1 Ocnognvie npomvluiienHble MemOObl OYUCMKU OMXO00AUUX 2A308, MEXHOI0ZUYUECKUE CXeMbl
OYUCIMKU U RPUMEHAEMOE 000pYO0saHue

["a3oBBIe TeXHOTEHHBIC BBIOPOCHL: O0IIasi XapaKTepUCTHUKA U MACIITA0bl MOCTYIICHUS! Ta30BbIX BRIOPOCOB B
aTMocdepy, 3aKOHOMEPHOCTH PacIpOCTpaHEHUs M TpaHCcPopMaliusi Ta30BBIX BEIOpOCOB B atMochepe. Canu-
TapHO-3alIUTHAS 30HA MpeaAnpusaTus. ICTOYHUKH 3arpss3HeHUs aTMOCPEPHOTO BO3yXa, UX KiIacCu(uKaims.
Krnaccudukanus cucteM U METOOB OYMCTKUA OTXOMSIIMX Ta30B. YJIaBIMBAHHE MPOMBIIUICHHBIX MBUICH.
OcHOBHBIE TIPUHIIMITBI BEIOOpPA METOA U alMapaTypbl OYUCTKHU Ta30BBIX BBIOPOCOB OT TBEPIBIX YACTHUII U
a’po30Jieil.

4.2 Ocnoenvie npomviuiieHHbIE MEMOObL OYUCMKU CHOYHBIX 600, MEXHOI02UUECKUE CXeMbl OUUCHI-
KU u npumensemoe 060opyoosanue

[TpoMbIIeHHBIE CTOYHBIE BOJABI: OOIIasi XapaKTePUCTUKA CTOYHBIX BOJI, BUJBI 3arps3HEHUN CTOYHBIX BOJI.
Opranmsaids BOJAOOXPAHHBIX 30H BOJHBIX OOBEKTOB. MeETOABl OYMCTKA TPOMBIIIUICHHBIX CTOYHBIX BOJI.
OcCHOBHBIE PUHIIUITBI BEIOOpA METO/1a U 00OPYI0BAHMS OUYUCTKH MPOMBIIIJIEHHBIX CTOYHBIX BOJI.

5. OcHoOBHbIE NPOMBINLJIEHHbIE METOAbl YTHJIM3ALMH OTXOA0B NPOM3BOACTBA M NOTPedJIeHHS.
Metoabl 00€3Bpe:KMBAHNS U 32X0POHEHHSI ONMACHBIX MPOMBINLIEHHBIX 0TX0/10B

5.1 Ocnosnvie npomoviutieHHble MEMOObL UCNOIb30BAHUA OMX0008 NPOU3E00CMEA U NOMPEDNEH U

OTtxoasl mpou3BoOACTBa U noTpednenus. Knaccudpukanus oTxo/10B, KJIacchl OMMaCHOCTH OTXOAOB JUISl OKPY-
Karomie cpelbl. BUIbI NesSTENBHOCTH 10 OOpAICHUIO ¢ OTXOJaMU. Y TUJIM3AIUsl OTXOJI0B MMPOU3BOJICTBA U
MOTpeOIeHNs: OCHOBHBIE HAIMIPABJICHUS YTUIU3ALUHU, IPUMEHsIEMOe 000pyT0BaHHE.

5.2 Memoowl obe3epesricusanus u 3axXxo0poOHEeHU ONACHBIX NPOMBLULTIEHHBIX OMX0008



O06e3BpekrBaHNE OTXOJ0B: OCHOBHBIE HaIpaBlIeHUs 00€3BpEKUBaHMsI, IPUMEHsieMoe 000pyI0BaHue, orpa-
HUYEHUSI TIPU 00€3BPEKUBAHUM OTXOJI0B. 3aXOPOHEHHUE OMACHBIX MPOMBIIUIEHHBIX OTXOJI0B: TpeOOBaHUS B
3aXOPOHEHHIO OTXOOB Pa3HBIX KJIACCOB OIMACHOCTH, OpraHU3aIis 00 EKTOB 3aXOPOHEHUS OTXOJIOB.

6. TexH0JIOrMSI OCHOBHBIX NPOMbILLIEHHBIX POU3BOJACTB

6.1 Tonaueno-snepcemuueckuit komnuekc (TIK)
Bunel TormBa, X 3KOJOTHYECKHE XapaKTEPUCTUKH. [0 pa3u4HbIX SHEPTOPECYPCOB B BHIPAOOTKE SHEP-
run. TeriosHepreTuka, €€ BO3ICHCTBUE HA OKPYKAIOLIYI0 cpeny. MeponpusaTus 1o 3auiuTe OKpPYkKarollen
Cpelbl OT BIUSHUS TEIUIOAHEPTeTUKU. ['MaposHepreTuka u ee BO3ACMCTBUE HAa OKpYKAIOUIyIo cpedy. Snep-
Hasl PHEpreTHKa ee BO3JICHCTBUE Ha OKPY KaIoIyto cpeay. HeTpaauimonsubsie 1 BO30OHOBIISIEMbIE HCTOYHUKHI
SHEPIHUH.

6.2 Bo3zoeiicmeue 20pHo0oobieatouieii ompaciu Ha OKPYHcaouwyro cpeoy.
OcHOBHBIE HaIpaBJICHUsI BO3ACHCTBUS HA OKpYXalolyto cpeay. CTOUHUKY BO3IEHCTBUS HA OKPYXKAIOLTYIO
cpeny. PanmonanbHO€ UCIIONB30BAHKUE HEJIP M PEKYJIbTUBALIMS HAPYILIEHHBIX TEPPUTOPHUH.

6.3 Bo3oeiicmeue oopadamuiearouieiit RPOMbIULIEHHOCHU HA OKPYHCAIOWYIO CPeoy.
OcHOBHBIE HaIpaBlieHUs BO3JICUCTBHUS HAa OKPYXKaIoIlyl cpeny. VCTOUHMKU 3arpsi3HEHUs] OKPY>Karolleu
cpensl. UepHasi U MBETHAST METAJUTYprus. MamuHOCTpoeHue. XuMUIecKkass 1 He)TeXUMHUUYECKasl MPOMBIIII-
JIEHHOCTb. [ [pOMBIIIIEHHOCTh CTPOUTENBHBIX MATEPUATIOB. ATPONPOMBIIICHHBIA KOMILUIEKC.

7. XapakTepHble IKOJIOTHYeCKHe MPodaeMbl M YTH UX PelIeHHs.
CocTosiHHE M TCHJICHIIMU U3MCHECHHS YKOJIOTHYECKOW 00cTaHOBKU B Poccuu. Buabl n Macmitabbl TEXHOTEH-
HOTO 3arpsisHeHust Tepputropun PO. M3MeHeHne coCTOSHUS 9KOCHCTEM. DKOJIOT0-3KOHOMHUYECKOE palOHU-
poBanue tepputopun P®. I'ocynapcTBEeHHbIE MEXaHU3MBbl YIPABICHUS MPUPOJONOIB30BAHUEM U OXPAHOU
OKpy»Katrouen cpeabl B PO.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'UA
OcBoeHMe AUCHMILTUHBI IPETyCMaTPUBACT 3aHITHS JICKIIMOHHOTO THUIIA C TPUMEHEHHUEM MYIIbTHME-
JTUHHBIX TIPE3CHTAIMA, a TAK)Ke MPOBEICHUE JICKIIMOHHBIX 3aHATHH C HMCIIOJIb30BAHHEM WHTEPAKTHUBHBIX
dbopM (TUCKycCcHH, TPYIIIOBOE OOCYXICHHE); MPAKTUICCKUE 3aHATUS C MCIIOIH30BAHUEM aKTUBHBIX W MH-
TepakTUBHBIX (opM (Hamucanue pedepara, 00CyKIeHuUs).
Tembl IEeKIIMOHHBIX 3aHATUN, MPOBOJIUMBIX B UHTEPAKTUBHBIX (hopmax:
1. Dkonormdeckas CTpaTerusi U MOJUTHKA PA3BUTHS IPOU3BOJICTBA; PA3BUTHE SKOJOTUICCKH YHUCTO-
ro MPOU3BOJICTBA, CO3/IaHNE MPHUHIIUIINATIHLHO HOBBIX U PEKOHCTPYKIIHS CYIIECTBYIOIINX MPOU3-
BOJCTB — 4 4Jaca
2. XapakTepHble IKOJIOTHYECKUE IPOOJIEMBI U ITYTH UX pelIeHus — 2 Jaca.
TeMbl NpakTUYECKUX 3aHATHIA:
1. Tewms! nns pereHUs MPAKTUYECKUX 3a/1a4 0 TPOMBIIIIIEHHON KOJIOTHH:
— KoMmIutekcHOe UCTIOIh30BaHUE CHIPHEBBIX M SHEPTETHYCCKUX PECYpCcoB — 4 daca;
— koKMOuHHMpOBaHUE U KOOMepalus IpOU3BOJCTB — 2 Yyaca;
— TexHomoruyeckue cXxeMbl OYMCTKH OTXOMSIINX Ta30B U CTOYHBIX BOJ — § YacoB;
— OCHOBHBIE IPOMBINIUICHHBIC METOJIBI YTHIIM3AI[UH OTXO0B ITPOU3BOJICTBA M MMOTPEOICHHS — 6 Ya-
COB.
2. Tewmsbl mpakTHUECKUX PabOT:
— Pacuer xommekcHoro nnekca 3arpssuenus armochepsl (M3A) Ha oCHOBE TaHHBIX HAOMIOTE-
HUIT — 4 Jaca;
— KoMmrIutekcHast OIieHKa CTEIIeHN 3arpsI3HEHHOCTH TIOBEPXHOCTHBIX BOJT TIO THIPOXUMHUYECCKHM TI0-
kazatensM. Onpenenenne KOMOMHATOPHOTO HHIeKca 3arpsi3HeHHocTH Boabl (YKIM3B) u kinacca
KauecTBa BOJIbI — 4 Haca;
— KowmruiekcHast o1ieHKa CTETeHU 3arpsi3HEHHOCTH TOYB 110 pe3yabTaTaM HaOmoaeHuit/. Onpene-
JIEHUE CYMMAapHOTO TOKa3aTells 3arpsi3HEHUs TI0YB ZC U YPOBHS 3arps3HeHHs Mo4B — 4 yaca.

6. YYEBHO-METOJUYECKOE OBECHEYEHHUE CAMOCTOSTEJBHOMU PABOTHI CTY-
JAEHTOB. OHEHOYHBIE CPEJACTBA JJs TEKYHIEI'O KOHTPOJISAI YCIHEBAEMOCTMU,
MNPOMEXYTOYHOM ATTECTAIIMHA IO U'TOT'AM OCBOEHUA JUCIHUATIJIAHDI.
@opMbI TEKYIIEr0 KOHTPOJIS: TEKYIIUH KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBISETCA B YCTHOM (hop-
Me, [0 pe3yJIbTaTaM KCIIPecc-KOHTPOJIbHBIX paboT, 1 pedepar.
IIpuMepHBIe BONPOCHI Il IKCIPECC-KOHTPOJIbHOM padoThl Ne 1:
1. [lath onpeneneHue ClIeayOINMM TEPMUHAM:

Bapmuanr 1
e Ouocdepa
® TIPOAYICHTHI
®  3arpsA3HCHUE OKPYIKAFOIICH CPebl
® CcolMaJIbHas 3KOJIOTHUus
e (e30TXOJHOE MPOU3BOACTBO



e QHOreoIEcHO3

Bapmuanr 2
e TexHochepa
® DPEAYLEHTHI
®  DKOJIOTUYECKUN OymepaHr
¢ [IPOMBIINUICHHAA 5KOJIOIus
[

MaJIOOTXOJHOE IPOU3BOACTBO
® [pUpOJHAas 3KOCHUCTEMA
Bapuanr 3
® TEXHOIEHE3
KOHCYMEHTBI
9KOJIOTMYECKHH KPU3HC
YCTOWYMBOE PA3BUTHE
9KOJIOTMYECKH YHCTOE MPOU3BOACTBO
IIPUPOJHO-TEXHUYECKAs IKOCUCTEMA
. OTBETUTH Ha BONPOCHL:
Bapuanr 1
1. ®ynkuuu 6uocdeps
2. DKOJOrMYecKUe KpU3UCHI B pa3BUTUHU Onochepsl U LUBUIN3ALUI
Bapuant 2
1. TpuuuHBl yCTORYUBOCTH OHOCHEPHI
2. Buasl peakiuii okpyxarouieil cpeibl Ha aHTPOIIOT€HHOE BO3/IEHCTBUE
BapuanTt 3
1. Bupapl 3arpsA3HeHNN OKpPYKaOLIEH Cpebl
2. Pa3nuuusd B 3aKOHAaX CyIIECTBOBAaHUS NPUPOIHBIX U NPUPOJTHO-TEXHUUECKUX IKOJIOTUYECKUX CUCTEM
IIpumepHBbIe BOPOCHI ISl IKCIPecc-KOHTPOJILHOM padoThl Ne 2:
JlaTb onpenieneHue cielyrouM TEPMUHAM:
BapuanTt 1
TexXHOIOrNYECKH peKuM
Pacxon peakumonHol cMecn
OOBemMHas CKOPOCTh PEAKIIMOHHOM CMECH B ammapare
HHTeHCHBHOCTE paboThl 000PY0BaHUS
OO6m1ast KOHBEPCHUS UCXOIHBIX BEIIECTB
CenekTUBHOCTH TIpoliecca
ITAK
Cpennecyrounas [1/IK
AN TUTUBHOCTE
. Kimaccsl onmacHoCTH 3arps3HAIOMINX BEIIECTB aTMOC(HEPHBIA BO3TYX
. ITAK 11 BOIOEMOB X035HCTBEHHO-IIUTHEBOTO U KYJIbTYPHOT'O Ha3HAYEHUS
. Y 1enbHbII KOMOMHATOPHBIN HHAEKC 3arps3HEHHOCTH BOJIbI
. [lepcucTeHTHOCTH

. KpI/ITepl/II/I OIICHKU CTCIICHU SarpﬂSHeHI/If[ I104YB OJHUM HeOpFaHI/IquKI/IM BCIICCTBOM
15. TI/IB
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Bapmuanr 2
1. Cnocob nmpousBojicTBa
2. Texumka
3. IIpomyckHas ciocCOOGHOCTH 0O0PYIOBAHHUS
4. AOGCONIOTHBIN BBIXO MPOIYKTA
5. Tlone3Hast KOHBEPCHS UCXOIHBIX BEILIECTB
6. Pacxoanblil K03 PHUIMEHT MO CHIPHIO
7. OBYB
8. TIJK paboueii 30HBI
9. Pe3opOTHBHOE IEUCTBUE HA OPTAHU3M

10. Cunepruzm
11. TIJAK n7st BOgoeMOB pbIO0X03IHCTBEHHOTO Ha3HAYECHUS
12. Kiacchbl 0IacHOCTH 3arpsi3HAOLIUX BELIECTB B BOJIE
13. Kputepuu oneHKH 3arps3HEHUS TOYBBI
14. HECKOJIBKMMHU 3arpsI3HAIOIIMMI HEOPraHMYECKUMHU BEIIECTBAMU
15. HAC
Bapuanr 3
1. TexHomorn4eckuii mpouecc
2. Texuuyeckas cucrema



3. JluHeitHas CKOPOCTh PEAKIIMOHHOW CMECH B ammapare
4. TIpou3BoaUTENHHOCTh OOOPYIOBAHUS
5. OTHOCHUTEINBHBII BBIXOJ IPOAYKTA
6. PacxomHblil KOAQHHUIMEHT 10 SHEPTHH
7. IIAY
8. MakcumanbHo-pazoBas [IJIK
9. PedunexkTopHOE ACiCTBHE HA OPTAHU3M
10. AuTaronusm
11. Munekc 3arps3HeHus aTMochepsl
12. JIumuTupyrolmume noka3aresiyn BpeJHOCTH 3arps3HsIOIMX BEIIECTB B BOJE
13. Kitacchbl OMacHOCTH 3arpsi3HSIONINX BEIIECTB B IIOUBE
14. Kputepuu 3arps3HEHHOCTH OYBBI OPraHU4YECKMMHU BELLIECTBAMU
15. TexHOMOTHYECKHE HOPMATHUBBI
IIpumepHasi TeMaTuka pedepaToB:
Ponb ipupoaHbIX pecypcoB B pa3BuTHM odOuiecTBa. OCHOBHbIE TEHIEHIIUH UX UCIIOIb30BAHUSL.
DKOJIOTUYECKUE aCTIEKTHI ra30He(TEN00BIBAIOIICH TPOMBIILIEHHOCTH
DKOJIOrMYeCcKHe acleKThl FTOPHOA0OBIBAIOILEH 1 FOpHOIIEpepadaThIBAIOLIEN TPOMBIIUICHHOCTH.
DKOJIOTMYECKHE aCMEKThl TOIUIMBHO-IHEPI€THYECKOTO KOMILIEKCA.
XuMHYecKask MPOMBILUIEHHOCTh. VIcTOpust pa3BUTHS, SKOJIOTMYECKUE ACTIEKTHL.
Hcropus pa3BuTHs U 3KOJIOTHYECKUE IPOOIEMbl YEPHOU METAILTYPriu
Hcropust pa3BUTHSL M SKOJIOTMUYECKUE POOJIEMbI IIBETHOIN METAJLTypTrUM
PecypcocOeperatoliye TEXHOJIOTMU B CTPOUTENILHOM MHIYCTPUU
. Wcropust pa3BUTHSI U 9KOJIOTHUYECKHE MPOOJIEMBI CENBCKOT0 XO03s51icTBa
0. Uctopus pa3BUTHS U HKOIOTUYECKUE ITPOOIEMbI TPAHCIIOPTA
1. Ucnonb30BaHue paIMOAKTUBHBIX M30TOIOB B XO3SHCTBEHHON JEATENIbHOCTH (SHEPreTHKa, MEULIMHA, O1o-
JIOT 51, BOGHHO-TIPOMBIIUIEHHBINH KOMILIEKC U JIp.)
12. TIpoGema TBepabIX OBITOBBIX OTXOJ0B. HicTOopHs MpoOiemMbl, MyTH peIIeHNUs
13. Dxonormyeckue MpoodIeMbl 60X TOpooB. [TyTH pemenns

SN0 R WD —

@®opMa HUTOroBOro0 KOHTPOJIA 3HAHMIi: SK3aMEH B NHCBMEHHOW (opme Mo OmieTaMm ¢ YCTHBIM

OTIPOCOM.

Bomnpocel k dx3ameny:

IIpenmMer 1 3a1a4u IPOMBILUIEHHOM 3KOJIOTHH.

Bnusinue yenoBeka Ha OKpPYXKalOIIYI0 CPEAY B pa3Hble BPEMEHHBIE IEPUOIBI.

CoBpeMeHHbIe TPOOIEMBI SKOJIOTHUH.

IIpuponssle 3xonornveckue cucremsl. OCHOBHBIE 3aKOHBI cyliecTBoBaHus [10C.

[IpuponHO-TEXHUYECKUE IKOJIOTNYECKUE CUCTEMbl. OCHOBHBIE 3aKOHBI MX CYIECTBOBAHMs. Y CIOBUS

(YHKIIMOHUPOBAHUSI IPUPOAHO-TEXHOJIOTHUECKUX CUCTEM.

[IpombinenHsie Tpou3BoAcTBa. CTPyKTypa NPOMBILIUIEHHOTO POU3BOICTBA.

TexHonornyeckue napaMeTpsl MPOU3BOJCTBEHHOTO MpoLecca U KpUTepHH 3((HEKTUBHOCTH MPOU3BO/I-

CTBEHHOTO ITpoLecca.

DKOJIOrM4€eCKHe M0Ka3aTeIu MPOU3BOICTBA U MOPSA0K UX HOPMUPOBAHHUS.

TexHoornyecknue CUCTEMBl: CTPYKTYpa, CBsI3U, aHauu3 cucreM. CHHTE3 U OCTPOCHHUE TEXHOJIOTHYe-

CKHX CHCTEM.

10. be3orxoaubie mpou3BoACcTBa. [IoHATHA «O€30TXOqHAST TEXHOJOTH», «MaJOOTXOHAs TEXHOJIOTH,
«3KOJIOTMYECKH YHCTOE Mpou3BocTBO». KoHuenuu pa3paboTku pecypcocOeperaronieil TeXHOIOTHH.
Coznanue 3aMKHYTBIX TPOU3BOJICTBEHHBIX ITUKIIOB.

11. Ouenka pucka 3arpsi3HeHUs: okpy»xkatomeit cpeasl. [llkana Teopernyeckux yiepooB. XapakTepUCTUKU
aBapuil u katactpo¢. Kpurepun oTHeceHHs MPOU3BOACTBEHHBIX 0OBEKTOB K KaTErOpUH OMAacHbIX. Tu-
IbI CTENIEHHU OMACHOCTU MPOU3BOJICTBEHHBIX OOBEKTOB.

12. Bo3geiicTBue razoHedTen0o0bIBaroIIei TPOMBIIIIEHHOCTH Ha OKPY)KAIOIIYIO Cpey: UCTOUYHUKH U BU-
Ibl 3arPSI3HEHUH, TPUPOIOOXPAHHBIE MEPOIIPUATHS

13. BozneiictBue HedrenepepabarbiBaromeil MPOMBIIUIEHHOCTH Ha OKPYXKAIOIIYIO CPeIy: UCTOUHUKU U
BU/JIBI 3arpsI3HEHUN, MPUPOTOOXPAHHBIE MEPOTIPUSATHUS

14. DHepreTuveckas MPOMBINIIEHHOCTh. VCIonp30BaHNe pa3IMuHbBIX YHEPTrOPECYPCOB B BHIPAOOTKE dHEP-
T'MH. DKOJIOTUYECKUE XaPAKTEPUCTUKN PA3IIMUHBIX BUAOB YHEPTOPECYPCOB.

15. Bo3zaeiicTBHE TEMIO3HEPTETUYECKOM OTPACIIM Ha OKPYXKAIOIIYIO CPEy: UICTOYHUKHU U BUIBI 3arpsi3He-
HUW, TPUPOAOOXPAHHBIE MEPOTIPUATHS

16. I'maposHepreTrika v €€ BO3JACHCTBUE HA TPUPOIHYIO CPEAY: UCTOUYHUKHU U BUJIbI 3aTPSI3HEHUHN, MPUPO-
JIOOXPaHHBIE MEPOIPUSITHS

17. SinepHas »HepreTUka U €€ BO3AECHCTBHE Ha MPUPOAHYIO CPEly: UCTOUHUKH U BUIBI 3arpA3HEHUH, pa-
JTMOAKTHUBHBIC BEIECTBA, 0Opasyromumecs npu padore ADC, mpupoI00XpaHHBIC MEPOTIPUSITHS
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18.
19.

20.
21.
22.

23.

24.
25.
26.
27.
28.
. 3ammTa OT 3JIEKTPOMAarHUTHOTO 3arPsI3HEHUS OKPY’KaIOILEH Cpelbl
30.

29

I.

BosgaeiicTBue ropHo100bIBatOIIEH TPOMBIIUIEHHOCTH HAa OKPYKAIOLIYIO CPEy: HCTOYHUKH U BUIBI 3a-
TPSA3HEHUN, METOJIbl OXPaHbl OKPYKAIOIIEH Cpeibl

BoszeiicTBrue MeTamypruueckoro mporu3BoICTBA Ha OKPYKAIOILYIO CpeAy: CTaluu MPOU3BOJICTBA, UC-
TOYHHUKH U BUJBI BO3JCHCTBUS, MEPOTIPUATHS 110 YMEHBIICHUIO BIUSHUS IPOU3BOJCTBA HA OKPYKaIO-
LIYIO Cpeny.

BnusiHue pa3nuyHbIX BUIOB TPAHCIIOPTA HA OKpYXkKarolyto cpeny. IIpupogooxpanHbie MeponpusATHsL.
DKOJIOTUYECKHE aCIIEKThl OCBOCHUSI KOCMUUYECKOTO IIPOCTPAHCTBA.

OOmme TpeboBaHUS B 00JACTH OXPaHBI OKPYKAIOUIEH CpeAbl MPU CTPOUTEIBCTBE W IKCILTyaTalluu
npeanpuaTHid. JloImKHOCTHBIE 003aHHOCTH MHKEHEepa-3KoJIora.

I'ocynapcTBeHHOE perysvpoBaHUE MPUPOJOOXPAHHOM AEATENbHOCTU. MeXayHapoJHOe COTpYIaHHUYe-
CTBO U 3KOJIOTMYECKOE 3aKOHOAATENBCTBO PD.

Oxpana aTMOC(epHOTr0 BO3/yXa OT HETAaTUBHOTO BO3JCHCTBUS aHTPOIIOTEHHOM 1S TENbHOCTH

Oxpana rugpocdepsl 0T HETaTUBHOI'O BO3/I€HCTBUS aHTPOIIOT€HHOM 1€ATEIbHOCTH

OxpaHa 3eMeslb OT HEraTUBHOI'O BO3JEHCTBUS aHTPOIIOTCHHOM NesATEIbHOCTH

[Topsanox obOpalieHus ¢ KpyITHOTOHHaKHBIMH OTXOAAMHU

3ammrTa OT aKyCTHYECKOT0 3arpsi3HEeHUs CPeAbl OOMTaHUS

3ammra oT HOHU3UPYIOLICTO U3TTYUCHUS

7. YYHEBHO-METOAUYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHUE

JUCHHUIIJINHBI
7.1. OcHoBHas IMTEpPaTypa
OcHOBBI HHXKEHEPHOU dKosIoTun: yueoHoe mocobue / B.B, [lenucos [u apyrue]; moa pegaxkiueit
npod. B.B. lenucosa. — Pocros H/[1; ®ennkc, 2013. — 623 c.
[TpomblitieHHas Konorus: yauednoe mocodbue / B.A. 3aiine. — M.: BUHOM. Jlaboparopust 3HaHHIA,
2012.-382c.
7.2. JlonoTHUTEJIbHAS JTUTEpaTypa
Oxpyxkaromias cpea u 4esoBek: yaeoHoe mocooue / [Touekaera E. U.; mox penakiueii FO.B. HoBu-
koBa. - PoctoB H/[]: ®ennkc, 2012. — 576 c.
Texnonorus sueprocoepexxenusi: yueouuk / M. FO. Cubukun, FO. JI.Cubukun . - M., bepnun: u-
pext-Menua, 2014. - :352 c.
WNnxeHnepHast 5KOJIOTHA U SKOJIOTUYECKUM MEHEIKMEHT: yueOHuk / byropuna M.B., JIpo3nok J1.®. u
ap. - M.: Jloroc, 2011. — 520 c.
7.3. DJIEKTPOHHBIE PeCypChI .
VYuusepcurerckas oudnuorexka OHJIAWH http://biblioclub.ru

2. Enunoe okHO ocTyma K oOpa3oBaTeiabHbIM pecypcam. http://window.edu.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbI
VYuebnas aynuropusi. MyabTUMeIuHOE 000pyA0BaHHE.
Iupoko ucnonb3yoTes MaTepuansl GoHI0B Kadenpsl mo Oonee yeM 150 MpOMBIIUIEHHBIM TIpe-

MPUATHSIM YPaJIbCKOTO NMPOMBIIIJIEHHOTO PErHMOHA, CO3/1aBa€MbIX, B TOM UYHCIIE B IPOLECCE CAMOCTOSITEINb-
HOM paboThI CTYZEHTOB.

21.]'[5{ BBIITOJTHCHHA NPAKTUYCCKHUX U CaMOCTOATCIBbHBIX pa60T HCIIOJIB3YIOTCHA I/IH(i)OpMaHI/IOHHI)Ie CHu-

creMbl «Kozaeke» u «l"apaHT», KOTOpbIE B ITOJHOM 00BEME COAEPKAT MOCTOSTHHO OOHOBIISIOLIYIOCS 3aKOHO-
JIaTebHO-HOPMATHBHYIO  0a3y B 00JlaCTM  DKOJIOTMUECKOH, MPOMBILUIEHHON W CaHUTapHO-
AMHIEMHOJIOTHYECKOi 0€30acHOCTH.
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