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. Ieau u3a7a4u TUCUMILJIMHBI:

Heab nucnumuuasl — JlaTh cTyneHTaM MPEACTaBICHHE O KOHKPETHBIX Hpobiemax,
CBSI3aHHBIX C HApacTalolIUM 3arpsA3HEHHEM OKpyXarolled cpenbl IoJ BO3AECHCTBHEM
TEXHOTE€HHBIX IPOLIECCOB, O METOJAX OLEHKH M CHUXXEHHUS TE€XHOT€HHOI'0 U HKOJOIMYECKOTro
pucka, 00 OCHOBHBIX IyTSIX OYUCTKH ruapocdepbl, atMochepsl U JIUTOC(hEpbl  OT
IIPOMBIIIJIEHHBIX U OBITOBBIX 3arps3HUTENEH.

3anauum kypca - PaccmoTrpenue:
- 00IMX IPUHIUIIOB YCTOWYMBOIO ()YHKLIMOHUPOBAHUS S3KOCHCTEM U OHochepsl B LIEI0M;
- XapaKTEepPUCTUKHU TII00aJbHBIX aHTPONOTCHHBIX BO3JCHCTBUI Ha OHochepy, HapyIaInuX ee
YCTONYUBOCTb;
- MeTO0JI0B OOpBOBI € 3arpsA3HEHUSIMH OKPY KAIOLIEH Cpe/ibl C AKIIEHTOM Ha (PU3UKO-XMMUYECKHE
U XUMHUYECKUE METO/IbI;
- OCHOBHBIX IIPUHIIMIIOB OLIEHKHU 3KOJIOTHYECKOTO PHCKa;

- MPHUHIOUIIOB CO3AaHUs SKOJOTHYCCKHN YUCTBIX U MAJIOOTXOJAHBIX TEXHOJIOTHA.

Il. Mecto nucuunmiunsl B ctpykrype OIIOII BO:

Huctunnuaa « TeXHOreHHbIE CUCTEMBI U SKOJIOTMUECKHI PUCK» OTHOCHTCS K 0053aTelb-
HBIM JuciuiinHaM BapuatuBHoit yactu (b1.B.05). Jlns ocBoeHus AuCIUIUTMHBI « TeXHOTCHHBIC
CHUCTEMBI M IKOJIOTHYECKUN PUCK» O0YyUaromuecs UCIOIb3YIOT 3HAHUS, YMEHHUSI, PAKTUIECCKHE
HaBBIKH, CIIOCOOBI ACSITENFHOCTH M YCTAaHOBKH, C(OOPMUPOBAHHBIE B XOJI€ U3YUYCHHsI MIPEAMETOB
«Oxpana tpyaa» (b1.0.01), «be3zonacuocts xuzneaestensHocti» (b1.0.09), «O0mas xumus.
Xumuss HemerawioB» (B1.0.16), «Merammuueckast cBsizb. Xumusi MetamioB» (51.0.17),
«Oprannueckas xumus» (51.0.20), «'maporeoxumus» (51.B.07) Ha npenpiayiieM ypoBHE
oOpazoBanus. OcBoeHUE ITUCHUIIIMHBI «TE€XHOTEHHBIE CHUCTEMBI M JKOJIOTHYECKUU PHUCK»
SIBJISIETCS HEOOXOJMMOM OCHOBOM ISl MapajuIeNIbHOTO W3y4deHus AucHuIumHbl «[Iporeccsr u
anmapaTtel. XUMHUYECKas TexXHoyorus mnepepadotku HepTu u raza» (b1.0.27), BwimonHeHus

KBAJIM(HUKAIIMOHHBIX paboT U GOpMHUPOBAHUS MPOPECCHOHATBHBIX KOMITETEHIIUH.



HpOLIGCC OCBOCHHA OUCHUIIIMHBI

TpeGoBanus K pe3yibTaTaM OCBOCHHUS TUCHMILUINHBI:

HampaBieH Ha (QOPMHUPOBAHUE KOMIIETCHIIUI

(a;meMeHTOB ciienyronux komretreHmnuii) B cootBeTcTBUuM ¢ ®I'OC BO u OIl BO mo mannomy
nanpasnenuio noocomosku 04.03.01 «Xumusay, nanpasiennocmos noocomosku.: Xumus Hegpmu u

2asd.

Hepeqenb IJIAHUPYEMBIX pe€3yJbTaTOB Oﬁy‘leHl/lﬂ o JTUMCHUIIJIMHE, COOTHECCHHBIX C
HHAUKATOPaAMH JOCTHUKCHUS KOMIIeTeHIInii

Komnerenuus HNuaukaropsbl Pe3yabTaTbl 00y4yenust
KOMIIeTeHI M
K-4 NIKnk-2.1 3HaTb: OCHOBHBIE HAIIPABJICHUS
Cnoco6eH 00BsACHUTH OO0pabarsiBaeT U TIOJIXOJIbI K HCIIOJIb30BAHUIO

BIIMSTHUE Pa3IIMYHBIX
(haKkTOpOB Ha MPOIIECCHI
nepepaboTku HEPTH

MOJTyYCHHBIEC PE3yJIbTATHI
HCCIICIOBAHUI BIMSTHUS
pa3n4HbIX (PAaKTOPOB HA
MIPOLIECCHI TTEPEPaAOOTKH
HE(PTH C UCIIOJIb30BAaHHEM
CTaHJIapTHBIX METOJIOB
(MeTOTHK)

METO/I0B aHAJIM3a OMMACHOCTH JIJIs
IIPEIBAPUTEIBHOIO
UCCJIEZIOBAHUS TEXHUUECKUX
CUCTEM U 0OBEKTOB
HOBBIIIEHHOTO PUCKA C LIEbI0
MPEAOTBPAILICHUS aBapHid,
IpUPOYy OOBEKTHBHO
CYLIECTBYIOIIMX ONACHOCTEH,
3aKOHOMEPHOCTH UX MOSBIIECHUS
U CIIOCOOBI CHIDKEHUS
00yCIIOBJIEHHOTO MU ylIepoa.
YMerh: pacKpbIBaTh
coJiepKaHNe COBPEMEHHOT 0
HAyYHOI'O0 IOHUMaHUs
9KOJIOTUYECKOTO PHUCKa B
TEXHOTE€HHBIX U IPUPOJIHBIX
JKocucTeMax (B TOM YHUCIIE, B
CUCTEMaXx, BOZHUKAIOIIUX MTPU
nepepaboTke HepTH), 006CykK1aTh
KOHUEMIHIO TPUEMIIEMOTO
pHUCKa, B OCHOBE KOTOPOU JIEKUT
NPUHINI «IIPEABUAETD U
MIpeynpexaaThy.

Baanernb: TeopeTnyecKkuMu
IIPEICTABICHUSMH O METOAAX
aHaJIM3a OMACHOCTHU JJIsi
MIpeJIBAPUTEIHHOIO
VICCIIEZIOBAHUS TEXHUYECKUX
CUCTEM U OOBEKTOB
MOBBILIEHHOT'O PUCKA,
METO/10JIOTHEH BbIOOpa METOI0B
aHaJIN3a OMACHBIX TOYEK
OCHOBHBIX IPOU3BOJICTBEHHBIX
IIPOLIECCOB.

MK-5.
Crnioco0eH ocyIIecTBIATh
KOHTPOJIb KauecTBa HEPTH
U IIPOJYKTOB €€
nepepadoTKu

NAKmk.s.2
BelnonHsieT cTaniapTHBIE
orepanuu Ha
BBICOKOTEXHOJOTHYECKOM
000pyI0BaHUU AJIsI
XapaKTepUCTUKH HEPTH,
MIPOMEKYTOUHOU 1
KOHEUYHOH IPOLYKIHUU €€
XMUMHYECKOH nepepaboTKu

3HaTh: paBuIa U HOPMBI
TEXHUKHU 0€30MacCHOCTH IPU
paboTe ¢ XUMUYECKUMHU
peakTuBaMu U (PU3MUECKUMU
npubopamu.

YMeThb: IOAr0TaBINBAaTh
O0O0BEKTHI U1 aHAJIN3a, paboTaTh
Ha arnmnapaType, IpUMEHsIEMOH B
XMMHMUYECKUX UCCIIEJOBAHUSAX.
Baaners: HaBbIKaMu
IIPOBEJCHMSI XMMHUYECKUX




AKCIEPUMEHTOB NIPU  aHAIIN3E
BEIIECTB 110 TOTOBBIM
MCTOANKAM.

IK-6
Cnocoben oOpabaTpIiBaTh
pe3yIbTaThI
IKCIIEPUMEHTAIBHO
MOJTYYCHHBIX JTaHHBIX

N AKnk-6.1
3HaeT TeopeTHUYeCcKue
OCHOBBI 0a30BbIX
XUMHYECKHUX JUCLUUTUIINH
(HEOpraHUYECKOH,
OpraHu4eCcKOH,
aHAJUTUYIECKOM,
(hbU3UYIECKON XUMHH,
XUMHH
BBICOKOMOJIEKYJISIPHBIX
COETMHEHUH, XUMHUYECKHUX
OCHOB OHOJIOTHYECKHUX
MPOIIECCOB.) U CITOCOOBI MX
WCIIOJIb30BAaHUS MIPH
00paboTKe pe3yIbTaToOB
9KCIIEPUMEHTAILHO
MOJIy4EeHHBIX JaHHBIX

3HaTh: NpaBWia COCTABICHUS
IPOTOKOJIOB OTYETOB
XHUMUYECKUX OTBITOB,
IPUMEHSATh OCHOBHBIE 3aKOHbI
XUMUH NIPH 00CY K IEHUU
MOJIyYCHHBIX PE3yJIbTaTOB,
HOJTOTOBUTH OTYET O
BBIIIOJIHEHHOW padoTe.

YMersn: IpencTaBUTh
pe3yJIbTaThl ONBITOB U
pacyeTHbIX paboT COIIACHO
TpeOOBaHMSM B JAHHOH 00JIaCTH
XUMUH.

Buiagerb: HaBbIKaMU
IPEACTaBICHUS PE3YIbTATOB
COOCTBEHHBIX HAyUYHbIX
U3bICKaHUM B KOMITBIOTEPHBIX
CeTsIX U UH(POPMALIMOHHON
Hay4YHO-00pa30BaTeIbHON cpefe.




IV. COAEP)KAHUE U CTPYKTYPA JTUCIUIIJIMHbI

TpyroeMKOCTh JMCHUILIHHBI COCTABJISAET 2 3aUeTHBIE eIMHUIBI, /2 Yyaca.

®opmMa NPOMEKYTOUYHOM aTTeCTaAUMM: 3auém.

Conep:xxaHue TMCUMILINHBI, CTPYKTYPHPOBAaHHOE 10 TEMaM,

C YKazaHMEM BUI0B yqeﬁm,lx 3aHSITUH U OTBEJEHHOI0 HA HUX KOJMY€eCTBA aKaJeMHUYEeCKUX YacOB

Buzp yaueGHO# paboThI, BKIIOYAsi CAMOCTOSATENBLHYIO padoTy
00y4aroIuXxcst U TPYA0EMKOCTh
(B 4acax)

(DOpMBI TEKYLICTO

<
&
o ) KOHTPOJIS
= KonTaktHas paboTa mpemnogaBaTelis ¢ 00y4aronuMucCs ©
No /a1 Pasnen quCIHUInHb/ TeMBI 3 s yCIIEBaEMOCTH;
B 5 5 | ®opma IpoOMEKYTOIHON
© E aTTeCTalluU
JlaGopaTopHble U PaKTHIECKHE o (no cemecmpam)
3aHATUA g
Jlexuuu KCp/ 5
1 W3 aux KoHcyapTanun 3
Bcero uacos NpaKTUYECKAs =
MOJArOTOBKA @)
7
1 Beenenne 1 - - - - -
OKkpyrxaromias cpea Kax ! Ilposepka
2 on cpT }(;Ma p 5 2 2 - 6 CaMOCTOSATEIbHBIX
pabot
AHTpONIOreHHbBIE BO3IEHCTBHUS ! IIposepka
3 a oi KATOLIVIO CPET 2 2 2 1 6 CaMOCTOSITENILHBIX
py Yo cpeny paGot




OCHOBHBIE HAIlPaBJICHUS U [IpoBepka
4 METO/IbI OOPHOBI C 3 4 4 6 CaMOCTOSITEIIbHBIX
3arpsI3HEHUSIMU OKPY KaroIiei pabot
cpenabl
MecTo XUMHUYECKHUX [IpoBepka
5 MIPOU3BOJICTB B KOHIICTIIIMH 9 4 4 5 CaMOCTOSITETTHHBIX
YCTOWYUBOTO Pa3BUTHUSA pabot
[IpuHnuner  obecneyeHuUs [IpoBepka
6 0€30MacHOCTH YeJOBEeKa W 3 4 4 5 CaMOCTOSITeITbHBIX
OKpYKaroIllen cpeibl pabot
7 Kouncynomayuu - - -
11 3auér 3auer
HToro yacos 16 16 16 29

OmMOENbHBIX BUO0B pabom, CEA3AHHBIX C OYOYUel NPOpecCUOHATILHOU 0esiIMelbHOCIbIO.

B paboueti npoepamme no oucyuniune npu 8binoIHeHuU 1a00pamopHbix pabom npedycmMompeHa NPAKmuYecKas n0020moeKa 6 U0e 8blNOIHEHUS




Il;1aH BHeayIUTOPHOI CAMOCTOATEIbHOI PA00ThI 00yYAOIIMXCS MO AUCHUIJINHE

CamocTosrenbHas paboTa 00yJaromuxcs

HaszBanue pasnena, . 3aTpaTbl
Cemectp Bun camocrosTenbHOM
TEMEI Cpoky BEITIONTHEHHS. | BPEMEHU
paboThI (uac.)
Oxkpyxatomias
cpeda Kak cuctema
Hanucanue MuHu-
KOHTPOJIbHBIX padoT,
penieHue
CUTYaIlMOHHBIX 3374 U
7 y4acTHE B JIEJIOBBIX CeHTs0pb - 6
UTpax Mo TeMe nexkabpb

«IKOCUCTEMBI:
Kiaccudukanus,

CTPYKTYDpa,
XapaKTEPUCTUKI»

Ornenounoe
CPEICTBO

IIpoBepxka
CaMOCTOSATEN
bHBIX paboT

VYuaebHo-MeToanyecKoe odecreueHue
CaMOCTOSTEITLHOM pabOTHI

[Iuryneko, Buktop MuxaisioBuu. TexHOreHHbIE
CHUCTEMBI U KOJIOTUYECKUN PUCK [ DIEKTPOHHBIM
pecypc] : yueO. amst By30B 10 Harp. "DKOJIOTHs U
npupoonoias3oBanue” / B. M. [Tutynbko. -
OBK. - M. : Akanemus, 2013. - Pexxum nocryma:
243 "bubnuorex". - 20 noctynos. - ISBN 978-
5-7695-9580-6.

Hpyros, IOpuit CrenanoBuy. DKcnpecc-aHanus3
IKOJIOTHYECKUX P00 [DIeKTpOHHBIN pecypc] /
IO. C. ipyros, A. I'. Mypasses, A. A. Poaus. -
Mocksa : bunom. Jlaboparopwus 3nanuii, 2010. -
424 c. : w1 - (Meroasl B XUMHH). - Pexxum 10-
cryna: ObC "UznarensctBo "Jlans". - Heorpa-
HUY. JOCTYyII. - bubnuorp. B kouie ri. - ISBN
978-5-9963-0200-0.

Hpyros, I0puit CrenanoBrny. AHanu3 3arpss-
HEHHOM TTOYBBI U OMIACHBIX OTXOJI0B [ DJIEKTPOH-
Hbli pecypc] / 1O. C. ipyros, A. A. Poaus. -
Mocksa : bunom. Jlaboparopus 3nanuid, 2011. -
469 c. : un. ; 25 cm. - (MeTo/Ibl B XUMHH). -
Pexxum noctyma: 9bC "UznatenscTBo "Jlans". -
Heorpannu. noctymn. - bubnuorp. B KOHIIE 1. U B
cHockax. - ISBN 978-5-9963-0372-4.




CamocrosTenbHas paboTa 00yUJaromuxcs

VYyeOHO-MeTOANUECKOE O0ECIIEUCHIE

C Hazpanue paznena, . 3arparel | OneHodHoe CaMOCTOSTENLHON pabOoThb!
eMecTp Bun camocTosTenbHOM
TEMBbI Cpoku BBINONHEHUs | BPEMEHH | CPEICTBO
paboThI
(dac.)
AHTpOIIOTeHHBIE Tapacosa, H. I1. Onienka Bo3/1€iiCTBHS MPOMBIIII-
BO3/JEICTBUS Ha JICHHBIX NPEANPUATUI Ha OKPYKAIOLIYIO CpERy
OKPY’KaIOIIIYIO [DnexTponHbIi pecypc] : yaednoe mocodue / H.
cpeny I1. Tapacosa, B. Epmonenxko, A. 3aiiues, B.
Makapos. - Mocksa : BUHOM. JlabopaTtopus
3HaHuy, 2012. - 230 c. - Pexum gocryna: 9bC
"A#Oykc". - Heorpanuu. noctyt. - ISBN 978-5-
9963-1059-3.
Harnncanue munu- Maiictpenko, B. H. Dkonoro-ananuruueckuit
KOHTPOJIbHBIX padoT, MOHHUTOPHHT CTOMKMX OPTaHUYECKUX 3arps3HU-
pelleHne CUTYalnOHHBIX Tene [ DIeKTpOoHHBIHN pecypc] : yueb. mocodue /
3a]1a4 U y4acTHE B Cemts6pb - [IpoBepka B. H. Maiictpenko, H. A. Kitoes. - Mockaa :
JIEIOBBIX UI'Pax MO TEME 6 camoctosTen |bunowm. JlaGoparopus 3nanmii, 2012. - 323 c. -
Jekabpb
«Knaccuduxanus Tumnos bHBIX pabOT  |Pexxum pocryna: DbC "Usnparenscrso "Jlanp". -
aHTPOIIOT€HHOTO Heorpannu. nocrym. - ISBN 978-5-9963-0769-
BO3/ICICTBUS HA 2.
OKPYXKAIOILYIO CPELY» Hpyros, IOpuit CrenanoBuy. JKcnpecc-aHanus3
9KOJIOTUYECKHUX TTPo0 [DNIeKTpoHHBIH pecypce] /
IO. C. Ipyros, A. I'. Mypasses, A. A. Pogus. -
Mocksa : bunom. Jlaboparopus 3Hanui, 2010. -
424 c. : un. - (MeToasl B XuMuH). - Pexxum 10-
cryna: ObC "UznarensctBo "Jlans". - Heorpa-
HUY. 10CTyM. - bubnuorp. B koHue 1. - ISBN
978-5-9963-0200-0.
OcHOBHBIE Hanncanne Munu- CeHTs0pb - 6 IIpoBepka [Iuryneko, Buktop Muxaiinosud. TexHOreHHBIE
HaIpaBJIEHUS U KOHTPOJIbHBIX paloT, neKadpb CaMOCTOSITEJl |CHCTEMBI U 3KOJIOTUYECKUI PUCK [ DIIEKTPOHHBII

METO]IbI OOPBOBI C
3arpsI3HEHUSIMU

perieHue
CUTYallMOHHBIX 3aJ1a4 U

BHBIX palboT

pecypc] : yueO. amst By30B 10 Harp. "IKOIOTHs U

npupojonons3opanue” / B. M. Turtymbko. -




CamocTosrenbHas paboTa 00yJaromuxcs

HaszBanue pasnena, . 3aTpaTbl
Cemectp Bun camocrosTenbHOM
TEMEI Cpoky BEITIONTHEHHS. | BPEMEHU
paboThI (uac.)
OKpY Karolen y4acTHE B JIEJIOBBIX
cpelbl urpax no teme «Cxembl

OYHUCTKH BEIOPOCOB B
aTMocepy, CTOUHBIX
BOJ ¥ YTHJTU3AIIH
TBEPABIX OTXOJ0B
KOHKPETHOTO
TEXHOJIOTUYECKOT0
poLecca

Ornenounoe
CPEICTBO

VYuaebHo-MeToanyecKoe odecreueHue
CaMOCTOSTEITLHOM pabOTHI

OBK. - M. : Akanemus, 2013. - Pexxum gocryma:
OU3 "bubauotex". - 20 moctymnos. - ISBN 978-
5-7695-9580-6.

Tapacosa, H. I1. Onienka Bo3/1€iiCTBHS MPOMBIIII-
JICHHBIX MPEANPUITHI HA OKPYKAIOLIYIO CPeay
[DnexTpoHHBIH pecypc] : yuebHoe mocodue / H.
I1. Tapacosa, B. Epmonenxko, A. 3aiiues, B.
Makxkapos. - Mocksa : BUHOM. JlaGopaTtopus
sranmid, 2012. - 230 c. - Pexxum nocryna: 9bC
"A#Oykc". - Heorpanuu. noctyt. - ISBN 978-5-
9963-1059-3.

Maiictpenko, B. H. Dkonoro-ananuruueckuit
MOHHUTOPHHT CTOWKHX OPTaHUYECKUX 3arpsi3HU-
Tenei [ DIeKTpOHHBIN pecypc] : yueb. mocodue /
B. H. Maiictpenxko, H. A. Kiitoes. - Mocksa :
bunowm. JIaboparopus 3nanumii, 2012. - 323 c. -
Pexxum noctyma: 9bC "UznatenscTBo "Jlans". -
Heorpanuu. nocryn. - ISBN 978-5-9963-0769-
2.

Hpyros, I0puit CtenanoBny. DKcnpecc-aHalIN3
9KOJIOTUYECKHX TTP0o0 [DIeKTpoHHBIH pecypce] /
10. C. Ipyros, A. I'. Mypasbes, A. A. Poaus. -
Mocksa : bunom. Jlaboparopwus 3Hanui, 2010. -
424 c. : mi. - (MeToasl B XUMHH). - Pexxum 10-
cryna: ObC "U3narensctBo "Jlans". - Heorpa-
HUY. TOCTYyI. - bubmuorp. B koHe 1. - ISBN
978-5-9963-0200-0.

1. Jpyros, IOpuit CrenanoBuy. AHanu3




CamocrosiTenbHas paboTa 00yqaroIuxcs

y‘{e6HO-M6TO,I[I/ILICCKOC obecrieueHne

C Hassanue paszzena, . 3atpatel | OneHo4yHoe CaMOCTOSITEIILHON paboThI
eMecTp Bun camocrosTenbHOM
TEMBI Cpoku BBIIIONHEHHs | BPEMEHH | CPEICTBO
paboThI (uac.)
3arpsiI3HEHHON MTOYBBI M OIIACHBIX OT- XOJ/10B
[DnexTponnsiit pecypc] / 1O. C. Ipyros, A. A.
Ponun. - Mocksa : bunom.JIabopatopust
3Hanui, 2011. - 469 c. : wi. ; 25 cMm. - (MeTtozsl
B XuMuH). - Pexxum noctyna: 3bC
"UznarensctBo "Jlawp". - Heorpanuy. pocryi. -
bub- nmorp. B KOHIIE TII. ¥ B CHOCKax. - ISBN
978-5-9963-0372-4.
MecTo XUMUYECKUX [Tutynbko, Buktop MuxainoBud. TexHOTE€HHbIE
MIPOU3BOJICTB B CUCTEMBI U 9KOJIOTUYECKHI PUCK [ DICKTPOHHBIN
KOHLENIUU pecypc] : yueO. ais By30B 110 Harp. "JDKoyorus u
YCTOMYUBOIO Harnucanne MuHu- npupoaonoaszoBanue” / B. M. [lurtynbko. -
pa3BUTHSA KOHTPOJIbHBIX padoT, OBK. - M. : Akanemus, 2013. - Pexxum nocrymna:
pEILICHHE CUTYAIMOHHBIX 243 "bubmuorex". - 20 nocrymnos. - ISBN 978-
3a/1a4 M y9acTue B 5-7695-9580-6.
JIEJIOBBIX UI'Ppax I10 TeEME Cents6ps - 6 Hpyros, IOpuii CrenanoBud. AHanu3 3arpss-
«Cxembl 0€30TXOAHBIX nexkabpb HEHHOM TOYBBI U OMTACHBIX OTXOJI0B [ DJIEKTPOH-
TEXHOJIOTUH, BEIOOD Hblil pecypc] / 1O. C. [Ipyros, A. A. Poaus. -
NEPCIICKTUBHBIX Mocksa : bunom. Jlaboparopus 3nanumii, 2011. -
HHEProTEXHOJIOTMICCKUX 469 c. : un. ; 25 cm. - (Meroabl B XUMHUN). -
LIUKIIOB) Pexum nocryna: 9bC "UsnarensctBo "Jlanp". -
IIposepka Heorpanuu. noctymn. - bubauorp. B KOHIIE I11. ¥ B
CaMOCTOATCI | chockax. - ISBN 978-5-9963-0372-4.

BHBIX paboT




CamocrosTenbHas paboTa 00yUJaromuxcs

VYyeOHO-MeTOANUECKOE O0ECIIEUCHIE

C Hasanwue pazzena, . 3arpatel | OuneHoynoe CaMOCTOSATENBLHON paboThI
eMecTp Bun camocTosTenbHOM
TEMBI Cpoku BHIIIONHEHHS. | BPEMEHHU | CPEICTBO
paboThI (uac)
[TpunIUIIBI Tapacosa, H. I1. Onienka Bo3/1€iiCTBHS MPOMBIIII-
obecrnieueHus JICHHBIX MPEANPUSITHI Ha OKPYKAIOUIYIO Cpe1y
0e30MmacHOCTH [DnexTponHbIi pecypc] : yaednoe mocodue / H.
YyeJIoBeKa U I1. Tapacosa, B. Epmonenko, A. 3aiiues, B.
OKpY Karoleu Makapos. - Mocksa : BUHOM. JlaGopatopus
Cpelbl 3HaHui, 2012. - 230 c. - Pexxum nocryna: 9bC
"A#Oykc". - Heorpanuu. noctyt. - ISBN 978-5-
9963-1059-3.
Harnncanue munu- Hpyros, IOpuit CrenanoBuy. JKkcnpecc-aHanus3
KOHTPOJIbHBIX padoT, IKOJIOTHYECKUX P00 [ DIEKTpOHHBIN pecypc] /
PCLICHHUE CUTYallHOHHbBIX 10. C. Ipyros, A. I'. MypaBseB, A. A. PonuH. -
3a/aq v y4acTue B Cenrsps - Mocksa : bunom. Jlaboparopwus 3nanuii, 2010. -
ACIIOBBIX MI'PaX I10 TEMC JIeKadphb 5 424 c. : un. - (MeTopl B XUMHUH). - Pexum 10-
«TexHomornueckue p cryna: ObC "UznarensctBo "Jlans". - Heorpa-
METO/Ibl YMEHBIIECHUS HMY. JOCTYI. - bubmuorp. B koHne ri. - ISBN
KOJIMYECTBA BEIOPOCOB B 978-5-9963-0200-0.
OKPYXAIOIILYI0 CPEAY» Hpyros, FOpuit CrenanoBud. AHanu3 3arpss-
HEHHOM TTOYBBI U OTIACHBIX OTXOJI0B [ DJIEKTPOH-
Hbli pecypc] / 1O. C. ipyros, A. A. Poaus. -
Mocksa : bunom. Jlaboparopus 3nanuid, 2011. -
469 c. : un. ; 25 cm. - (Meroabl B XUMHUN). -
Pexxum noctyma: 9bC "UznatenscTBo "Jlans". -
IIposepka Heorpanuu. noctymn. - bubauorp. B KOHIIE I71. ¥ B
CaMOCTOATC | chockax. - ISBN 978-5-9963-0372-4.
BHBIX padoT
OO01mast Tpy10eMKOCTh CAMOCTOSTENILHOM pabOTHI 110 AUCIUIUINHE (Yac) 29
Bropxer BpeMeHH caMOCTOATEIbHOI padoThl, IPe1yCMOTPEHHBbII 29

Y4eOHBIM IUIAHOM JIJIsl JAHHOM IMCUMILIMHBI (Yac)

KonTakTHas paboTa npu npoBeeHUN YYEOHbBIX 3aHATUN MO AUCHUILIMHE BKIIIOUAET B ceOsl:
3aHATUS JEKIIMOHHOT'O TUMA, JJAOOpaTOpHbIE pabOThI, TPYNIIOBbIE KOHCYIbTAIlUN, UHANBUIYATIbHYIO pa00Ty 0OYYaIOIIMXCS C IPEroiaBaTeNIeM.




Conep:kaHue y4eOHOro MaTepuaa

Conep:xaHue pa3/iesioB U TeM JUCHHILTHHBI

BBEJAEHUE

[enb 1 3a7a4M Kypca, ero CTpykTypa.

Be3onacHOCTh MM 3alIUTa YelloBeKa M OKPYKAIOIIEeH cpeibl, 00ecredeHrne yCTouun-
BOTO  pa3BUTHS  [MBWIM3AIIMM —  BaKHeHIIas rmpoOiemMa COBPEMEHHOCTH; €€
MHOTOIUIAHOBOCTh. [IpoGiiema KOMYecTBEeHHOM OLIEHKH Pa3HOPOAHBIX OMACHOCTEM.

3HaueHue kypca "TeXHOreHHbIe CUCTEMbl M SKOJIOTMYECKHI PUCK" B YHUBEPCUTETCKOM
oOpa3zoBaHuH 151 HOPMUPOBAHHS SKOJIOTMYECKOTO MUPOBO33PEHHS XUMHKOB-UCCIIEI0BATENEH .

OKPYXKAIOHIAA CPEJA KAK CUCTEMA

Omnpenenenue skonoruu. [lpuknanneie skosjorumueckue Hayku. OOliee omnpeneneHue
sKocucTeMbl. CTPYKTypa 3KOCUCTEM. DJIEMEHTHI KOJOTUYECKUX CUCTEM M UX XapaKTEPUCTHKU.
buochepa kak kpynHeiimas skocuctema. KommnoneHnTel  Ouocdepsl.  OmnpeneneHue
9KOJIOTMUYECKOT0 KpU3Huca. DKOJOTMYECKHE KPU3UCHI U 3KOJOTMYECKHE PEBOJIOLUU B UCTOPUU
uuBuan3anuu. 3akoHel KomMoHepa. OOiiue mpeacTaBieHus O MPOAYLEHTaX, KOHCYMEHTaxX U
penymeHTax B JKOCHCTEMax. 3allUTHBIE MEXaHU3Mbl MPHPOTHOW Cpelsl U (aKTOpHI,
o0ecrieunBaIIUe €€ YCTOWYMBOCTh. JlMHaMHU4yeckoe paBHOBeCHME B MPHUPOJHON cpere.
I'upponoruyeckuii UK, KPyroBOPOT SHEPrUM M BelIeCTBa. MeXaHU3Mbl CaMOpPETYJIALNH,
camoouuIieHue ornochepsl. _

AHTPOIIOI'EHHBIE BO3JAENCTBHUSA HA OKPY/KAIOIYIO CPEAY

TexHOTreHHBIE CHCTEMBI: ompezeneHue, kiaccudukanus. Texnocdepa. BosnpelicTBue
TEXHOT'€HHBIX CUCTEM Ha YEJIOBEKA U OKpY’Karollyto cpeay. Macirtad coBpeMEHHBIX U IIPOTHO-
3UPYEMbIX TEXHOTEHHBIX BO3/ICHCTBUN HA OKPYKAIOIIYIO CPely B KOHIEHIIMH YCTOMYUBOTO pa3-
BuTH. OCHOBHBIEC DKOJIOTHUECKHE MPOOIeMBbl B OHochepe B MEPHOA IKOJIOTHIECKOTO KPU3HCa!
B atmMoc(epe, B ruapocdepe, B murochepe U B OMOTHYECKUX cooOmIecTBax. [ mo0aabHbIe KO-
JIOTHYECKUE TPOOIEMbl: KIMMATHYECKUE W3MEHEHHsI, pa3pylIeHne 030HOBOTO CIIOS, 3arpsi3He-
HUE TPUPOTHBIX BOJI, aTMOC(EPHI U MOYB.

HcTounuky BbIOpOCa 3arpsi3HAIONIMX BEIIECTB B OKpY’Karollyio cpeny. MHTepHaiumo-
HaJIbHBIA XapakTep SKOJIOTMUYECKHUX MPOOJIEM M UX XapaKTepucTuka. Mepbl, peKOMEHIyeMble
JUI. YMEHBUIEHHS DKOJIOTHYECKOTO JABJIEHUS HAa OKPY’KAIOILIYI0 CPELy CO CTOPOHBI YEJIOBEUE-
cTBa. DKoJyornueckue npoodsemsl UpkyTckoi obnacTu.

OKOJIOrMYecKHe TOCIEACTBUS  3arps3HEHUs OKpyXamolledl cpeabl U MpoOsieMbl
HKOTOKCHUKOJIOTUU. DKOJIOTHUYECKUH MOJXO0JA K OLIEHKE COCTOSHUS M PEeryJIMpOBaHUIO0 KauecTBa
OKpYXarolled cpelapl. OKOJOTHYECKass KyJbTypa, 3KOJOTHYECKOE CO3HAHUE, ACKETHUYECKHE
uaeanbl. DKoJorHyeckoe HopMmupoBaHue. I[IpenenbHo-momycTHMasl 3KOJIOTUYECKash Harpys3ka.
CaHnTapHO-TUTHEHMYECKOE HopMupoBaHue. [loka3arenu kauecTBa OKpyXaroUled Cpeabl.
Onenka BO3JEMCTBHS Ha OKpYyXkarollylo cpeny. /[Ba mpuHIMIIA NPaKTHUECKOH 3KOHOMUKHU
MIPUPOJIONONB30BaHus: MTpadHas CUCTEMa W IUiaTa 3a MPHUPOJAHBIE PECypChl. DKOIOTHYECKast
JKCIIEPTH3A.

OCHOBHBIE _ HAINPABJIEHUA W METOAbI BOPbBBbI C 3AI'PA3HEHUEM
OKPYKAIOUIEN CPE/IbI

MexaHnnyeckasi OUMCTKa CTOYHBIX BOJI. XapaKTEpHUCTHUKA PEUIeTOK U MeckoloBoK. OcBeT-
JIEHUE CTOYHBIX BOJ. KMHeTHMKa ocaxaeHMs CpeJHEAMCIIEPCHBIX NMpHUMecel. XapaKTepHCTHUKa
OTCTOMHMKOB. OTCTauBaHUE B TOHKOM cjio€ XHAKOcTU. TpyOuarble M IMiacTUHYATbhle OTCTOM-
HUKH. OCBETJIIEHHE CTOKOB B CJIOE€ B3BEIIEHHOI0 0cajka. PrIbTpoBaHHE. XapaKTEpUCTHKA amma-
paToB ¢ (PUIBTPOBAJIBHBIMU IMEPETOPOAKAMH M 3€pPHHUCTON 3arpy3koil. bapaGanHble (QUIBTPBHI.
Tunsl GuneTpyromux marepuanoB. MHorocnoiable GunbTpbl. Onotanus, ee GU3UKO-XUMHUYe-
ckas cyuHocTh. CrocoOb! QuioTanoHHOM ouncTKU. DoTanus ¢ MOMOIIBI0 MAIlIMH UMIEIIEp-



HOTO TUma. XapakTepUCTUKA HAMOPHOU (roraruu. Y CTpoicTBO (PIOTOOTCTOMHUKOB. XapakTe-
pHUCTHKA JIEKTPODIIOTAIIIH.

OU3NKO-XUMHUYECKAsE OYUCTKA CTOYHBIX BOJ. OUMCTKAa CTOKOB OT MEJIKOJAUCIIEPCHBIX U
KOJUIOMJHBIX NpUMecel. XapaKTepUCTHKa SBICHMs Koaryysinuu. I'erepokoarymsanus. Pacmpo-
CTpaHEHHBIE KOAryJsHTBl. XapaKTepUCTUKAa WHKYOAIlMOHHOTO NEepuoja, CTaJud POCTa YaCTHIL
TBepJoH (ha3bl U CTaguM cTapeHus TBepaoil (as3sl. BinsHue paznuunbix (akTOpoB Ha MPOLECC
koaryssuu. Coocax/ieHne pacTBOPUMBIX IpPUMECEH Npu rerepokoaryisauuu. OnpeneneHue
¢bnokynsauun. OU3NKO-XUMUUECKHUE OCHOBBI ABICHUS (QuIOKYJIsuu. Tunsl (iaokynsHros. Ilpu-
MEpBI UCIIOJIb3YEMBIX B MPOIECCaX OYMCTKH CTOKOB MPUPOAHBIX U CHHTETHYECKUX (DIOKYJISH-
TOB. CBsI3b (JIOKYJISILIMU C KOATYJISILUEH.

OuuncTKa CTOYHBIX BOJ OT PACTBOPUMBIX HEOPraHMUYECKUX IIpUMecel. PeareHTHble MeTo-
abl. Merton oOparHoro ocmoca (runepuibTpanus) U yiabTpaduiabTpanus. XapakTepUCTHKA
MeMOpaH JJIsi OCYIIECTBICHHsSI 00paTHOr0 ocMoca. Merox HoHHOro oOMeHa. OUUCTKa CTOYHBIX
BOJl OT PAaCTBOPUMBIX COJIEH METOAOM JIEKTPOAHAIN3A.

Buonorudeckas o4ncTka CTOYHBIX BOJ AKTHBHBIM W, OMOIUIeHKa. MeXaHU3Mbl OKHUCIIH-
TEJILHOTO ¥ BOCCTAHOBHUTEIBHOTO MPOLECCOB OMOOUYUCTKU. AIPOTEHKH, OMODMIBTPHI, OHOIOTH-
yeckue npyzasl. Mx ycrpoiictBo u npuHuun aevicrsus. [lyTu npenorspaiieHus NOCTYIIEHUS B
MIPUPOIHBIE BOAOEMBI OMOTEHOB U3 COOPYKEHHI OMONorndeckoi ouncTku. [IpuHImn neiicTBus
METaHOTEHKOB. brosoruueckas nepepadboTka 0TX0/10B )KUBOTHOBO/ICTBA.

OBTpo¢uKaLUs BOJIOEMOB. XapaKTEpUCTHKA OJIMIOTPO(HBIX M 3BTPO(HBIX yCIOBUN B
BOJIOEMax. AHTpPOIIOT€HHOE 3BTPOGUPOBAHHE BOAOEMOB. OBTpOGHUKAIMs M IpodiiemMa CHHE-
3€JIeHbIX BOZOpOciel. ANbroToKCHUHbI. OKUCIUTEIbHO-BOCCTAHOBUTENIBHOE (PEIOKC) COCTOSTHUE
BOJIOEMOB U €T0 CBsI3b C 3BTpodu3anueir. Poib TOHHBIX OTIOKEHUH B HOPMUPOBAHUH KAa4eCTBa
BOJIHOM cpenbl. KpyroBopoT MapraHua B NpUpoJIHON BOJHOU cpesie B YCIOBHSIX 3BTPO(UKALIUH
BooeMoB. McTounnku HaHOCOB M 6uoreHoB. boprOa ¢ sBTpodu3zanmein. Pors 60710THBIX 3KOCH-
creM B Oopbbe c 3BTpodukanueii. KoHTpoiab 3a 0CaJKOHAKOIUIEHUEM M YPOBHEM OHOI'€HOB.
[Ipo6eMbl aHTPOIIOI€HHOTO 3aKUCIEHUS BOJIOEMOB.

OO0uye npencTaBlIeHUs] O METOJaX OYMCTKH aTMoc(epbl OT ra3000pa3HbIX U a3p030Jib-
HBIX 3arps3HUTENCH: abcopOIus, aacopOIus, KOHACHCAIUS, KaTaJuTHISCKas HEUTpaIn3alus,
JOXKHUraHue. Y1aBIuBaHUE a’dpo3oiiel B ckpyOOepax, puibTpax, anekrpopuiabTpax. O4nucTKa oT
IBLIH.

[TouBennble skocucTeMbl. [Ipobmembl OXpaHbl OKpyXarmomieil cpeabl B Hpolecce
CEJIbCKOXO03SICTBEHHOT0 MTPOU3BoIcTBA. HapyiieHue O1oiornyeckoro paBHOBECHUS B pe3yJIbTaTe
IIPUMEHEHUs y10OpeHUH U I J0OXMMHUKATOB.

HcTouHMKH TBEpABIX OTXOJOB; MX CBOMCTBA; NOPOACKOM MYCOpP, MJI CTOYHBIX BOJ, OT-
XOZbl CEIbCKOXO3SICTBEHHOIO IPOM3BOJICTBA, LEJI0N03a M Oymara, OTXOJbl XHMHYECKOM
IIPOMBIIIJIEHHOCTH, 30J1a, Iuak. [lepepaboTka 0Tx0A0B; 3axopoHeHue. OU3nKo-XxuMudyeckue me-
TOJbl OYUCTKH. XUMHUECKasi U OMoxuMudeckas oOpaboTka oTxoa0B. CoBpeMeHHbIE OMOTEXHO-
JIOTUYECKHE METO/bl 00€3BPEKUBAHUS OTXO0/10B. MHOIrOCTyNeHYaThleé KOMIUIEKCHBIE CHUCTEMBI.
Tepmuueckue crocoObl 006e3BpexkUBaHNs. MeTObl pa3/ieNeHus Npu yTHIN3alul oTxo10B. Hc-
10JIb30BAHHE TBEPJIBIX OTXO0JI0B IPOMBIIIIEHHOCTH.

Knaccugukanus paamoakTUBHBIX OTX0A0B. IIpobiembl nokanu3anuu, KOHCEpBAlWH,
3axopoHeHus. [lepepaboTka U UCTIOIB30BaHUE. _

MECTO XUMHNYECKHUX MTPOU3BOJACTB B KOHUEIIIUA YCTOUYUBOI'O PA3BU-
THA

Pecypco- u sHeprocOepekeHrne M KOMIUJIEKCHOE HCIOJIb30BAaHUE ChIPbS — CTpaTerus
pemieHust dKonoruyeckux npobiem. TpeGoBaHust K pecypcocOeperaromeil TEeXHOJIOTHH:
OeccTOUHblE TEXHOJIOTMYECKHE CHCTEMbI, HCIOJb30BaHUE OTXOJOB KaKk BTOPHYHBIX
MaTepHabHBIX ~ PECYpcOB,  KOMOMHHMpPOBAaHHE  TPOU3BOACTB,  CO3JaHHE  3aMKHYTBIX
TEXHOJIOTUYECKHUX IPOLIECCOB, TEPPUTOPUAIBLHO - MPOMBIIUIEHHBIX KOMIUIEKCOB. [IpuHIUIBI
CO3/IaHUS DKOJIOTMYECKHM YHCTBIX M KOMIUIEKCHBIX MAaJOOTXOAHBIX TEXHOJIOrMH. Poib
XUMHYECKON TEXHOJIOTUU B DHEPrOCOEPEKEHHH.
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IMPUHIUIIBI OBECHIEYEHMUS BE3OITACHOCTH YEJIOBEKA

U OKPYKAIOIIEA CPEJIBI

OcHoBbl Teopuu omnacHoctedd. OmacHoe cocrostHMe, ero mnapamerpsl. Kiaccudukanus
ONACHOCTEW. YPOBEHB OIMACHOCTH M METOJbI €ro OUEHKU. MeXaHU3Mbl OMACHbIX BO3JCHCTBHIA.
[lkana omacHocrei. [TonaTue 06 skomornyeckom pucke. HopmManbHBIN (IOMTYyCTHUMBIN) KOJIOTH-
yeckuil puck. [IpaBuia 1omycTuMoro 3kojaorudeckoro pucka. OneHka Tpex COCTaBIISIOIINX KO-
Joruyeckoro pucka. IloHsTHe 0 30HAX MOBBIIIEHHOI'O 3KOJOTMYECKOI'O PUCKA, 30HAX YPE3BbI-
YailHOM SKOJIOTMYECKOW CUTYallMu U 30HAaX 3KoJIoruueckoro OeicTBus. OCHOBHBIE TEHICHLIUU
Pa3BUTHUSL OMACHOCTEW MPUPOJHOTO M TEXHOTEHHOIO xapakrepa. [loHsaTusa o paguycax 3K0iI0Tu-
YeCKOH, aBapUHHON M TICHXOJIOTHYECKOW 0€30MacHOCTH IPU COOPYKEHUHU U IKCIUTyaTalluy TeX-
HOTE€HHO OIACHBIX OOBEKTOB.

AHamu3 pucka. [IpuunmHBl BO3HMKHOBEHHs aBapuilHOM curyauuu. PopMyiia OLEHKH
pucka. OCHOBHBIE BOIIPOCHI, PellIaeMble aHAIM30M pUcKa. [locinenoBaTenbHOCTh 3TANIOB aHAIU3a
pucka. IlonsTue o nepeBe coOBITUI M JepeBe OTKa30B. LleHHOCTh HUCHOJIB30BaHUS JIepeBa
OTKa30B MpH aHaju3e pucka. Hanboee BeposTHBIE TUIIBI UCXOAHBIX OTKa30B. YacTOTHBIN aHATIN3
aBapUMHBIX COOBITMM. JTambl YacTOTHOIO aHaiu3a. YeTelpe 3ahauu, pellaeMble METOaMu
JiepeBa OTKa30B U JiepeBa cOObITUI. MeTondyeckie OCHOBBI aHAIM3a PUCKA C MOMOIIBIO IepeBa
OTKa30B. XapakTepucTUKa Tpex Ipynn oTka3zoB. CTpykTypa jepeBa oTka3oB. Illpumepst
WCIIOJIB30BAaHUS JIOTUYECKMX 3HAKOB IIPU IOCTPOCHHUM JepeBa OTKa30B. YeTelpe cTaauu
IIPOXOKACHUSI TPOLIEYPhl aHAIN3A JIepeBa COOBITUI.
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IlepeyeHb NpakTHYECKUX PadOT

12

No Ne paznena u HaunmenoBanue mpaktuueckux padot | Tpymoem | Ilpaktudeckas [OueHOYHBIS dopmupyembie
/1 | templ Kocth ToAroToBka cpeacTBa KOMIICTCHIIUN
(dachr)
JUCLUTUTUHBI
1 OxpyKaromiast 1. OKuCIHUTENBHO-BOCCTAHOBUTEIBHOE 2 2 IIpoBepxka
cpena Kax (PenoKc) COCTOSHHUE BOJOEMOB M €TO koHTponsupix | 11K-4,1
cucTeMa CBA3b ¢ 3BTpodH3anueil. Ponb 1oHHBIX U MUHH- IIK-5.2
OTJIOKEHH! B GOpPMUPOBAHNH KAaueCTBa KOHTPOJIBHBIX TK-6.1
BOJIHOH CpeJibl pabort
2. ICTOYHUKH HAHOCOB U OHOTE€HOB. 2 2
Boprba ¢ sTpoduzanueii. Ponp
0O0JIOTHBIX 3KOCUCTEM B OOpBOE C
sBTpodukanueit. Kontpons 3a
0CaJIKOHAKOIUICHHEM U YPOBHEM
OuoreHoB. [Ipo0ieMbl aHTPOIIOTEHHOTO
3aKUCIICHHUS BOJIOEMOB
2 AHTpOTIOTEHHBIE | 3. DBTpOQuUKalus BOJOEMOB. XapakTepu- | 2 2 ITposepka
BO3IEHCTBHS HA | CTHKA ONUTOTPOGHBIX M IBTPODHBIX koHTponbHbIx | 1IK-4,1
OKPYKAOILYIO YCIIOBHI B BoJjoeMaxX. AHTPOIIOT€HHOE IB- Y MUHU- gigi
cpeny TpodupoBaHUE BOJOSMOB. SBTpO(I)I/IKaEII/IH KOHTPOJIBHBIX :
U 1po0ieMa CHHe-3eJIeHBIX BOJAOPOCIIEH. pabor
AJBTOTOKCHHBI.
4. TTouBeHHBIE dKOCUCTEMBI. [1poOIeMbI
OXpaHbI OKPY’KaIOILEH CpeIbl B Mpolecce 2 2
CEIbCKOXO03SHCTBEHHOTO TIPOU3BOICTRA.
HapytiieHre 610I0rn4eckoro paBHOBECHSI
B pe3yJibTaTe NpUMEHEHHs y100peHHi 1
SJOXUMHKATOB
3 OcHOBHBIE 5. Mexanuveckasi OYMCTKa CTOYHBIX BOM. | 2 [IpoBepka
HAPaBIICHUS 1 XapaKTepUCTHKA PEIICTOK H IIECKOIOBOK. koHTponbHeIX 1 | 11K-4,1




METOIbI OOPHOBI
C 3arpsS3HCHUSIMH
OKpYXKaroIei
CpeIIbI

OCaXICHUS CPEAHEANCIEPCHBIX
npumecei. XapakTepucTUKa
OTCTOMHHKOB. OTCTanBaHUE B TOHKOM
cJ10€ XKUIKOCTH. TpyOuaTsie u
IJIacTUHYAThIE OTCTOMHMKY. OCBETIEHNE
CTOKOB B CJIO€ B3BEILIEHHOT'O OCAIKa

6. dunprpoBaHue. XapakTepUCTHKA
anmnaparos ¢ GUIbTPOBATBHBIMU
MIepPEropoAKaMH 1 36pHUCTON 3arpy3KOi.
Bapabannbie puibTphl. Tumnst
(UIBTPYIOIUX MaTEPHUAIOB.
MHorocnoiiHbie QUIBTPHI

7. ®nortanwms, ee GU3NKO-XUMHUYECKAs
cymrHOCTh. CriocoObI ProTarmoHHOM
0ourCTKU. PIOTAIMS C TOMOIIBIO MAIIMH
HMMIIEJJIEPHOr0 THIA. XapaKTepucTHKa
HarnopHOU (JIoTaIiH. Y CTPOUCTBO
(bITOTOOTCTONHUKOB. XapaKTepUCTHKA
3NEKTPOQIIOTALIUN

8. duznKo-xUMHUUECKass OUYMCTKA CTOYHBIX
Boa. OUKCTKa CTOKOB OT
MEJIKOUCTIEPCHBIX M KOJUTOUTHBIX
npumecei. XapakTepUCTUKA SIBICHUS
Koarysiuuu. I'erepokoarysiuus.
PacnpocTpaneHHbIe KOAryIISIHTHL.
Brnustnue pa3nnvHbIX GakTopoB Ha
npouecc koarysauun. CoocaxxaeHue
PacTBOPUMBIX IpUMeECEH pH
rerepoxoaryisun. OnpeaeneHue
¢baokymsyun. OU3UKO-XUMHYECKHE
OCHOBBI SBJICHUS (IIOKYJISIIUU. THIIBI
(roxynsaaTOB. [IpMepsI HCTIOTB3yEMBIX B
MpOoIeccax OYMCTKU CTOKOB MPUPOIHBIX U
CHUHTETHYECKHX (PIIOKYIIHTOB. CBSI3b
(bioKysIIMY ¢ KoaryJssinyeit

9. OuuncTka CTOUHBIX BOJ OT

KOHTPOJIBHBIX
paboT

I1K-5.2
I1K-6.1
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pacTBOPUMBIX HEOPTaHUYECKHUX
npumecei. PearentHeie MeToabpl. MeTon
obpatHOro ocMoca (runepGUIbTPALHS) U
ynbpTpadmIIbTpanyi. XapakTeprucTHKa
MeMOpaH JIsl OCYIIECTBICHUSI 00OPAaTHOTO
ocMoca. MeToa HOHHOT'O 0OMEHa.
O4YnCTKa CTOYHBIX BOJ OT PACTBOPHUMBIX
COJIEN METOJIOM 3JIEKTPOUATN3a

Mecto
XUMHYECKUX
[IPOM3BO/ICTB B
KOHLEIINH
YCTOMYHBOIO
pa3BUTHA

10. TpeboBanus k pecypcocOeperaromiei
TEXHOJIOTHH: OECCTOYHBIE
TEXHOJIOTHYECKUE CHCTEMBI,
WCTIOb30BaHUE OTXOJIOB KaK BTOPHYHBIX
MaTepHaIbHBIX PECYPCOB,
KOMOMHHPOBaHHUE MIPOU3BOJICTB, CO3aHUC
3aMKHYTBIX TEXHOJIOTHUYECKUX TPOIIECCOB,
TEPPUTOPHAITLHO - IPOMBINUICHHBIX
KOMILIEKCOB

11. O6ume npeacTaBiICHUS 0 METOIaX
OYHCTKHU aTMOC(ephl OT ra3000pa3HbIX 1
a3pPO30JIbHBIX 3arpsI3HUTENEH: abcopOIus,
azcopOIusl, KOHICHCAIIUS,
KaTaJuTHYeCKask HeWTpanu3anus,
JOXHUTaHue. YIIaBIUBaHUE adpo30Jieh B
cKkpyOOepax, GpuibTpax,
anekTpoduibTpax. OUMCTKA OT MUK

12. IcTOYHUKH TBEP/BIX OTXOOB; UX
CBOMCTBA; FOPOJICKON MYCOP, U1 CTOYHBIX
BOJI, OTXO/IbI CEJIbCKOX03SICTBEHHOTO
MTPOM3BOJICTBA, IIEJII0I03a U Oymara,
OTXOJIbI XUMHUYECKOU MTPOMBIIIUIEHHOCTH,
3ou1a, nuiak. [lepepaboTka 0TX0/10B;
3axopoHeHne. OU3NKO-XUMUYECKHE
METO/TbI OYUCTKU. XUMUYECKas U
OomoxuMudeckass 00paboTKa OTXOJIOB.
CoBpeMeHHbIe ONOTEXHOIOTHICCKHUE
METO/JIbI 00€3BpEKUBAHHS OTXOJIOB.

[IpoBepka
KOHTPOJIBHBIX U
MUHU-
KOHTPOJIBHBIX
pabot

I1K-4,1
I1K-5.2
I1K-6.1
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MHoroctyneH4aTsle KOMIIEKCHBIE
cucteMbl. TepMudecKue crnocoObl
o0e3BpexuBaHus. MeTo bl pa3aeneHus
MIpY yTHIN3ALUH OTXOI0B.
Hcnonr3oBanne TBEPIBIX OTXOI0B
MIPOMBIIIIEHHOCTH

13. buonornueckast O4MCTKa CTOYHBIX BOJ
AKXTHUBHBIN W1, OHomnieHka. MexaHu3Mbl
OKHCIIUTENIBHOTO ¥ BOCCTAHOBUTEIHHOTO
MPOIeCCOB OMOOYHCTKU. AIPOTEHKH,
OonoIBTPHI, OHOIIOTHYECKHE MPYABL. X
YCTPOMCTBO U pUHLUI AeicTBus. [IyTu
MIpeIOTBPAIeHUs TOCTYIJICHHS B
MIPUPOAHBIE BOAOEMBI OMOTEHOB M3
COOPYKEHHI OMOIOTHYECKOW OUHUCTKH.
[TpunmMn AefcTBUS METAHOTEHKOB.
Buonornueckas nepepaboTka OTXOIOB
YKUBOTHOBO/ICTBA.

[ TpuHUMIIBI
oOecrieueHUst
0e301acHOCTH
ueIoBeEKa U
OKpYXKaroIIei
CpeIb

14. Knaccudukanus pagroakTHBHBIX
01x0/10B. [Ipo0IeMBbI JTOKaTH3aIHH,
KOHCEPBAIINH, 3aXOPOHECHHS.
[lepepaboTka 1 UCTIOIB30BAHKE

15. YpoBeHb OMacHOCTH U METOJIBI €T0
OIICHKHU. MexaHu3MBI OITaCHBIX
Bo3aencTBuii. IlIkana onacHoCTEH.
[TonsiTre 00 3KOJIOTUYECKOM PHUCKE.
Hopmanbasblii (70mycTHMBII)
sKojornyeckuit puck. [lpasuna
JOITyCTUMOT'O 9KOJIOTHYECKOT O PHUCKa

16. OreHKa Tpex COCTaBIIAIONIMX
JKoJIorHyeckoro pucka. [lonarus o
paauycax 3KOJIOrMYECKOU, aBapuitHON U
TICUXOJIOTMYECKOM 6€301macHOCTH TpH
COOPYKEHUH U IKCILTyaTallii TEXHOTEHHO
OITaCHBIX 0OBEKTOB

17. IlpuunHBl BOBHUKHOBEHHS aBapUIHOM

[IpoBepka
KOHTPOJIbHBIX 1
MUHU-
KOHTPOJIBHBIX
pabot

I1K-4,1
I1K-5.2
I1K-6.1
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cutyarui. OCHOBHBIE BOTIPOCHI, 2 2
pelaeMble aHaJIH30M PHUCKA.
[locnenoBaTensHOCTD ITANIOB aHATN3A
pucka. [TorsTre o nepeBe COOBITHH U
JiepeBe 0TKa30B. MeToJMYeCKe OCHOBBI
aHaJlM3a pHcKa ¢ IOMOIIBIO JepeBa
OTKa30B

18. XapaxTepucTrka Tpex rpyIm OTKa30B.
CrpykTypa aAepeBa oTka3zoB. [Ipumepsr
WCTIONBb30BaHMS JIOTHYECKUX 3HAKOB MPH
MOCTPOCHUH JIepeBa OTKa30B

* Ha npaktudeckue padboTsl oTBoauTCs 16 yacoB. Kaxkmomy cTyaeHTY MpeyiaraeTcs BEIIOIHUTE paObOTHI U3 PEACTABICHHOTO CITHCKA.
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4.3.2. Ilepeyenn TeM (BOMPOCOB), BLIHOCHMBIX Ha CAMOCTOATEIbHOE H3yUeHHe
(camocTosiTe/IbHASI PadOTa CTY/IEHTOB)

Ne Tema 3anaHue @opmupyemas | UK
HEJ. KOMITETEHITUS
1-4 IToaroroBka I1IK-4 I1IK-4.1
OKpysKatomas cpesa Kax KOHTPOJIbHBIM [1K-5, I[1IK-6 [IK-5.2
MHHH- [1K-6.1
cucrema
KOHTPOJIbHBIM
paboram
5-8 IToxaroroska [1K-4 [1IK-4.1
AHTpPOIIOT€HHbIE KOHTPOJIbHBIM [1K-5, TIK-6 [1K-5.2
BO3€elCTBYS Ha MUHU- [1K-6.1
OKPYKAOIIYIO Cpeay KOHTPOJBHBIM
paboram
9-11 OcHoBHbIe HampaBieHusin | [loaroroBka [1IK-4 [IK-4.1
METOBI OOPHOBI C KOHTPOJIbHBIM [1K-5, TIK-6 I1K-5.2
3arps3HECHUAMU MUHH- [1K-6.1
OKpYKarolleu cpeibl KOHTPOJIbHBIM
paboram
12-14 | MecTo XUMHAYECKUX IToaroroBka I1K-4 I[1IK-4.1
MIPOU3BO/ICTB B KOHTPOJIbHBIM [1K-5, I[1IK-6 [IK-5.2
KOHLICNIIIUN YCTOMYMBOTO | MUHU- [1K-6.1
pa3BUTHUS KOHTPOJIbHBIM
pabotam
15-17 IToaroroska [1IK-4 [IK-4.1
[Ipunnumne! obecnieueHus KOHTPOJIbHBIM [1K-5, TIK-6 [1K-5.2
0€30IaCHOCTH YeJIoBEKa U | MUHU- [1K-6.1
OKpYKarolleu cpeibl KOHTPOJIbHBIM
pabotam
4.4 Metoauyeckue yKa3aHusi N0 OPraHU3alMH CAMOCTOSITEIbLHONW PadoThI
CTY/IEeHTOB

CamocTosTenpHas paboTa CTYACHTOB, CBSI3aHHAs C 3aKpPEIUICHHEM TEOPETHYECKOTrO
Marepuaia B BUJE IMOJATOTOBKH K TEKYLIEMY KOHTPOJIIO IPOBOIUTCS BO BHEAYJIUTOPHOE BPEMS.
MeToauyeckiue peKOMEHJAIMU MO THUIOBBIM 3aJlaHUSIM CaMOCTOSITEIbHONW pabOThl CTYICHTOB
MIpUBEACHBI B POHIE OLIEHOUHBIX cpenacTB Y MK/I.
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V. YYEBHO-METOAWYECKOE 1 HH®OPMAIIMOHHOE OBECIIEYEHHWE
AACHHUTIIAHBI (MO YJIST)

a) (eneparthHbLe 3aKOHBI M HOPMATHBHEIE JAOKYMEHTSI (pK HATUYHH )
1. ®enepansnpiit 3akox ot 10 ausapst 2002 . N 7-©3 06 oxpane oxpysxaromeii cpeasl
6) ocHoBHas nuTEparypa

1. Tutyneko, Bukrop Muxaiinosuy. TexHOreHHLIe CHCTCMEI U DKOJIOTHYECKUM PUCK
[SmexrponHsit pecypc| : y4€eb. nns By30B no nanp. "SKonorus u IPHPOZONOJIE30BaHUE"
/ B. M. Ilutynexo. - 3BK. - M. : Axamemus, 2013, - Pexxum aocryma: 9493 "Bubnuorex".
- 20 moctynos. - ISBN 978-5-7695-9580-6.

2. Tapacosa, H. I1. OueHka Bo3neitcTBus TPOMBININICHHAIX OPEATIPUATHH Ha OKPYKAFOIIYIO
cpeny [SnexTponnsii pecype| : yuebuoe mocofue / . I1. Tapacosa. B. Epmonenko, A.
3atiues, B. Makapos. - Mocksa : BUHOM. JlaBoparopus suanmit, 2012. - 230 c. - Pexum
Aoctyna: IBC "A#bykc". - Heorpanuy. zoctymn. - ISBN 978-5-9963-1059-3.

L

Maiicrpenko, B. H. 3xonoro-anamiruyeckuii MOHHTOPHHI" CTOWKHX OPTAHHUYECKHX
3arpsasHATeNeR [DnexTponnLIit pecype] : yue6. mocobue / B, H. Maiictpenko, H. A.
Kiroes. - Mocksa : Butom. Jlaboparopyst 3nanmit, 2012. - 323 c. - Pesxim Aoctyma: 95C
"Aiibykc". - Heorpanuw. roctym. - ISBN 978-5-9963-0769-2.

B) JOMOTHHTENBHAS THTEPATypa

1. Ouenka BosneitcTrai IPOMBIUITEHHbIX IPCIIPASTAN Ha OKPYKAFOLLYEO CPEJLY
[Dnexrpormsiii pecype] : yue6. mocobue. - Mocksa : Burom. Jlaboparopus 3HaHuH,
2012. - 230 c. - Pexxum gocryma: 9BC "Msnarenserso "Jans”, - Heorpanna. pocrym. -
ISBN 978-5-9963-1059-3.

2. Jpyros, IOpuit Cremanosnd. Anamiz 3arpA3HEHHOR BO/Ibl [DMeKTpoHHEH pecype] / FO.
C. Jlpyroe, A. A. PomuH. - Mocksa : BUHOM. Jlaboparopus suanuii, 2012. - 678 ¢. : nn. ;
25 cm. - (Metozb! B xuMun). - Pexum noctyma: OBC "Usnarenscrso "Jlans". -
Heorpanny. noctyn. - Bu6mnorp. B xonue rir. - ISBN 978-5-9963-1523-9.

Crepeg b HITY
%%

r) 6a3el HaHHEBIX, WH(DOPMAIHOHHO-CIPABOYHEIE H [IOHCKOBbIE CHCTEMEL
1. http://www.chem.msu.su/rus/teaching/technorisk.htm|

[

2. http://www.chem.asu.ru.html
3. www.elarusu.ru/.../1569/1/1 333921 _exam.pdf
4. http:www ksu.ru/chmku/docs/knd_06.rtf
5. http:/www.edu.ru./db/portal/spe/archive.htm
6. http:www.anchem.ru
VI. MarepuaanHo-TexHuIecKoe 0feciiedcH e AHCHATLIHHDL:

[lomemeHuss 7N TIpOBENEHMs  JEKUMOHHBIX U TIPAKTHYECKUX  3aHATHH,
YKOMIITEKTOBaHHbIE HEOOXOMUMBIM 0GOPYIOBAHHIEM., @ HMEHHO:

° @yAMTOPMH. OCHAUICHHHIC MYNMETHUMEIMHHBIMU CPEICTBAME, JUI HPOBEIEHHS
@YNUTOPHBIX W MPAaKTHYESCKMX 3aHATHH (aym. 402, 426, 303); ayn. 5, 402, 426 obopymoRaHkL
MYIBTUMEIUEHEIME mpoekTopaMi (InFocus IN' 105 (3D Ready)), HacteHHBIME DKPaHAMH,
HOyTOYKamu Samsung NP 300T5A-AOFRU:;
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Marepuansl:

HarnsnHo-pa3pgarounsle MaTepuaibl: CXeMbl («IepeBO» COOBITHH, «JEpeBO» OTKa30B,
Ip.), MAakKeThl pa3jIMYHBIX YCTAaHOBOK, WUTIOCTPHPYIOIIMX METOIbl OYHMCTKH, (HOTO-
KMHOIPE3EHTALUU TEXHOT€HHBIX KaTacTpod U aBapuil U T.II.

Vil. OBPA3OBATEJIBHBIE TEXHOJIOI'NHN

B mnponecce u3ydeHus OUCLUUIUIMHBI HCIOJB3YIOTCA Kak TPAIAUIMOHHBIE, TaK U
WHHOBAIIMOHHBIE TEXHOJOTUHU, AKTUBHbIE M MHTEPAKTUBHbIE METOABbl U (HOpPMBI OOyUEHUS:
TEXHOJIOTUSI OOBSCHUTEIbHO-UJUTIOCTPATUBHOTO OOBSICHEHHH C 3JeMEHTaMH NpoOJIEeMHOTO
U3JIOKEHUS,  TEXHOJIOTUS  MpOo(ecCHOHAIbHO-OPUEHTUPOBAHHOTO  OOyYeHHs,  JICKIUH,
OOBSICHUTENIPHO-WIUTIOCTPATUBHBIL ~ METOA  C  DJIEMEHTaMH  MPOOJEMHOTO  H3JIOKEHHS,
KOHTPOJIbHBIE pabOThI, Pa300p KOHKPETHBIX CUTYyAllU, PellICHUE CUTYallMOHHBIX 3a/1a4.

Vill. OHEHOYHBIE MATEPHUAJIBI VI TEKYIIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIIUA

Ouenounbie MaTepuajbl (OM):

OneHouyHbIe MaTepHalIbl TEKYIIET0 KOHTPOJIS - B BU/I€ MUHU-KOHTPOJIBHBIX paboT, pa3bopa
KOHKPETHBIX CUTYaIlMH, PEIICHHS CUTYaIlMOHHBIX 3a/a4, ACJIOBBIX UTp U Ap. HazHaueHnue
onieHouHbIX cpencTB TK - BeisiBUTH chopmupoBanHocTh KomneTeHuuii [1K-4.1; I11K-5.2;
I1K-6.1.

MarepuaJbl AJsl IPOBeAeHHS TEKYIIero U MPOMeKYTOYHOT0 KOHTPOJIA 3HAHU I
CTY/I€HTOB:
IIpuMepHbIe BONPOCHI 1Jis1 IPOBEIeHUsI KOHTPOJBbHBIX padoT

Oxpy:xaronias cpeia KaKk cucTeMa

CtpykTypa 3KOCHCTEM. DIIEMEHTHI SKOJIOTUIECKUX CHCTEM U UX XapaKTEPUCTHKH.
DKOJIOTHYECKHE KPU3UCHI M DKOJIOTHUECKUE PEBOJIOIMH B HICTOPUH INBUITA3AILINH.
3akonbsl Kommonepa.

OO0mme nmpeacTaBIeHUs O MPOAYIEHTAaX, KOHCYMEHTaX M PeAYIEHTaX B 9KOCHCTEMAaX.
3alUTHEIE MEXaHU3Mbl IPUPOAHOM CpEIbL.

MexaHu3MBbl CAMOPETYJISLNN, CAMOOYHILIEHNE Onocdepsl.

B xaxxqoM ciyyae He0OX0IMMbl KOHKPETHBIE IPUMEPHI.

AHTpOIIOreHHBIC BO3ACHUCTBHS Ha OKPYKAIOIIYIO CPEAY

TexHoreHHble CUCTEMBI: ONIpeieNieHNE, KIacCu(PUKAIHS.

WcTounuku BeIOpOCaA 3arpsi3HAIOIIMX BEIIECTB B OKPYKAIOIIYIO Cpeny.
DKoJIOTHYeCKHE MOCIIEACTBUS 3arPsI3HEHHSI OKpY Karole cpeibl 1 IpoOIeMbl
9KOTOKCHKOJIOTUH.

Okonoruyeckue npodiaemsl MpkyTckoit obmactu.

[Tokazarenu kauyecTBa OKPYKaroIIeH Cpeibl.

OKoJjoru4eckast 3KCepTusa.

Cpasrenne 'DC, TOC n ADC — «IUIHOCED» U «KMUHYCBI»

OCHOBHEBIE HanpasJICHUSA U METO/IbI 6ODB6BI C 3arpsa3HCHHUEM OKDV)I(&IOHICﬁ Cpeabl

XapaKTepUCTHKA PELIETOK U ITECKOJIOBOK.
Kunernka ocaxaeHus CpeIHeIUCIEPCHBIX TPUMECEH.
XapakTepucTuKa OTCTOMHUKOB.
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OunbTpOBAHUE.

®noTanus, ee PU3NKO-XUMUYECKasi CYITHOCTb.

OuncTKa CTOKOB OT MEJKOJHMCIIEPCHBIX M KOJUIOWAHBIX IpUMecel. XapaKTepucTHKa sB-
JIeHUs Koarynauuu. ['erepokoaryisius.

Onpenenenne Gokynanun. PU3UKO-XUMUYECKHE OCHOBBI SIBICHUS (PIIOKYJIISAIHH.

OumncTKa CTOUYHBIX BOJ OT PAaCTBOPUMBIX HEOPIaHUYECKUX MTPUMECEH.

MeTton o6paTHOrO ocMoca (runepGuIbTpanus) U yiabTpaduabTpaIus.

buonoruueckas 04ncTKa CTOUYHBIX BOJ

OBTpOUKaIKs BOTOEMOB.

Ounctka atMocdepsl OT ra3000pa3HbIX U a3pPO30JIbHBIX 3arpsi3HUTENeH: abcopOius, aj-
copOuusi, KOHACHCAIHS, KaTAIMTHUECKash HeUTpaau3alysi, JOKUTaHHE.

[Tpo6GiieMbl OXpaHbl OKpY’KaloILIEH Cpelbl B MPOLIECCE CEbCKOXO3SHCTBEHHOIO MPOU3-
BOJICTBA.

HcTOYHUKHY TBEPIBIX OTXOJIOB.

[TepepaboTKka OTXOA0B; 3aXOpPOHEHHUE.

Knaccudukanus paguoakTHBHBIX OTXO/I0B.

CuryanmonHnas 3a1a4a: COCTaBUTh CXEMY OYHCTKH BEIOPOCOB B aTMOC(EpPy/CTOUHBIX BOJ
peanpusaTHs (1Mo BIOOpY MpernojaBaTeis)

XMMUYECKHE TPONU3BOACTBA M KOHIICHIINS YCTOMYNBOIO PA3BUTHS

Pecypco- u sHEprocOepekeHre 1 KOMIUIEKCHOE UCITOJIb30BAHUE CHIPHSI

TpeGoBanwmsi K pecypcocOeperaronieii TeXHOJIOTHH.

[TpyHIMIBI  CO3JaHUA OKOJOTMYECKH YHUCTHIX W  KOMIUIEKCHBIX MAaJOOTXOJHBIX
TEXHOJIOTHA.

Posib XUMHUYECKOM TEXHOIOTHH B SHEPTOCOEPEIKEHUU.

Curyarmonnas 3amava: CoCTaBUTh TEXHOJIOTHUECKYIO CXeMY MpeAnpusiTus (1o BEIOOpY
MpernojaBaTesis) Ha OCHOBE MPUHIIUIIOB «3€JIEHON XUMUMY.

Oo0ecrieueHne 0€30MaCHOCTH YEI0BEKa U OKPVY2KAIOMIEH CpEeabl

Knaccugukanus onacnocreit. llkana onacHOCTEH.

[TpaBuiia 10yCTHMOTO 3KOJIOTUYECKOTO PUCKA.

30HBI MOBBIIIEHHOT'0 YKOJIOTUYECKOTO PUCKA, 30HBI UPE3BBIUYAHOM IKOJIOTUYECKON CUTY-
allM¥ U 30HbI KOJIOTHYECKOro Oe/ICTBUS.

Paanycel 3K010ruyeckoi, aBapuifHOM U ICUXO0JI0rMYeCKOl O€30MacHOCTH.

CocraBneHue aepeBa 0TKa3zoB (110 3aJaHHUI0 TTPETIoIaBaTeIs).

CocraBieHue JiepeBa coObITHH (110 3aJaHUIO IPENoJaBaTers).

TemaTnka 3agaHuil 17151 CAMOCTOATEILHOM Pa0d0ThI

1. OxapakTepu3oBaTh TOIUIMBHO-3HEpreTHYeCKUi KoMmIieke pkyTckoit o0nacTu.

2. Pa3MemnieHne OCHOBHBIX MPENNPUATHH XWMHUYECKOH TMPOMBINUIEHHOCTH W TPEANPHUSITHN
L[BETHOM METaJTypruu Ha Teppuropuu MpkyTckoit odmacT.

3. OxapaxkTepu3oBaTh pa3MelIeHHE NPEANPUATHIA IEIUTFOI03HO-0OYMaKHOW MPOMBIIICHHOCTH
Ha TeppuTopuH MpKyTCKOI 00IaCTH M OLIEHUTh XapaKTep 3arpsA3HEHUI OKpyXkKaroleil cpeibl
3TUM TUIIOM IPEINPUATHH.

4. Bo3zneiictBue AHTapcKHX BOJOXPAaHWIMIL HA HKOJOTHMUYECKYI0 00CTaHOBKY Tepputopuu Hp-
KYTCKOH o0actu.

5. T'opHo-noOsIBatomast MPOMBIIUIEHHOCTh VIpKYyTCKON 00JIacCTM M ee TeXHOTeHHOe BO3Jei-
cTBUE Ha TeppuToputo MpKyTckoii obiacTu.
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10.
11.

12.
13.
14.
15.
16.

17.
18.

19.
20.
21.
22.
23.
24,

25.
26.

27.
28.

Haubonee onacueie TuNbI npeanpustuii UpkyTckol 00nacTH ¢ TOYKU 3pEeHUS 3arps3HEHUS
TeppuTopun UpKkyTCcKoi 00J1aCTH SKOJOTHYECKUMH SITaMH.

Bnusiaue sxonornyeckux pakTopoB Ha 3J0pOBbe HaceneHus MpkyTckoit o6macTu.
CocrositHue OKpY’KaloIIeH cpeabl B pailoHax MpkyTckod o0yiacTu ¢ HEOJIaromnoJryqdHou 3Ko-
JIOTHYECKOW 00CTaHOBKOIA.

OxapakTepu3oBaTh OCHOBHbBIE (haKTOPBI, CIIOCOOCTBYIOIINE 3arpsi3HeHuto baiikana u mooe-
pexbs o3epa.

HpkyTckas pernoHalibHasi cUCTEMa SKOJIOTMYECKOr0 MOHUTOPHHTA.

Ponb Hayku ¥ TEXHUKH B pEIICHUH MPOOJIEM OXpaHbl OKPYXKAIOWIEH cpenbl U oOecrieueHun
sKOJIOrHueckoi 6e3onacHoctu MpkyTckoii 001acTu 3a nociegHee AecATUiIeTue.
3arpssHenue baiikana mpoOMBIIUICHHBIME MPEIIPUATHIMEI OOEPEXKbSL.

Pounb xene3Hog0poKHOTo TpaHCHOPTa B 3arpsi3HEHUH BOJj0eMOB MpkyTckoii obsiacTu.

[Tytn 3arpsizHeHus 3aMBOB MIpKyTCKOTO BOJIOXpaHMIMIa OnoreHaMu (3BTpO(UKaLus BOJIO-
eMoB). [Iporuo3 cocTOSIHUS 3aJIMBOB B YCIOBHUSAX IPOIPECCUPYIOIICH IBTPODUKAIIHH.
HcTounuku 3arpsi3HEHUS 10ro-3ana Hol akBatopuu baiikana (nopt baiikan, Kynryk,
Cmonsiaka, baiikanbek).

MeTtoapl 00€33apakuBaHusl U OUUCTKU TUThEBOW BOJIbl. 3aBUCUMOCTD CIIOCOOOB OYUCTKH OT
MIPUPOJIbI 3arPA3HEHUM.

Opranuueckue 3arpsi3HUTENN MUTHEBOM BOBI.

3arpsi3HEeHUs MPUPOTHBIX BOJOEMOB AMOKcHHAMU. icTouHuky 3arps3Henuii. bopn0a ¢
JTMOKCUHOBBIMH 3arpsA3HEHUSMH.

3arpsi3HEHUs! MPUPOTHBIX BOJOEMOB B YCIOBHSIX JIOKAJTbHBIX BOCHHBIX KOH(JIMKTOB.
PanmonansHOE Mcnonp30BaHUE U OXpaHa IPUPOIHBIX pecypcoB balikana.

[ToTeHnnanbHble UCTOYHUKH AHUOKCHMHOBOTO 3arpsi3HeHusi B MpkyTckoil o0nacTé U Mepsl
OOpPBOBI C ATOM IKOIOTHUECKOHN OMACHOCTHIO.

3arps3HUTENN BO3AYIIHOM cpenbl . MpKyTcKa; XapakTepUCTUKa IO pailloHaM ropojaa U pe-
KOMEHJAlMU 110 PELIEHHIO 3TOM 3KOJIOrH4eCKON IPOOIEMBI.

OcHOBHbBIE UCTOYHUKHU 3arpsizHeHus T. MpkyTcka yrieBomoponamu, Bkirodas [TAY u
BO3MOJKHBIE MEPBI OOPBOBI C STUMH 3arpsI3HEHUSMHU.

Bo3MoskHBIE METO/IBI OXpaHbl U OYUCTKH BO3IYILIHOHN cpenibl Ha HerenepepadaTbIBaOIUX U
He(TEXUMHUYECKUX TPEIIPUITUSX.

DKOJIOTHYeCKHE acleKThl TPOM3BOACTBA alOMUHMS B MIpKyTCKO# 06s1acTH.

TennoBoe 3arpsi3HeHUE OKpY:KarOIIEeH Cpeibl MPOMBIIUIEHHBIMU NpeAnpusTusiMu Upkyt-
CKOM 001acTH.

[Ipo6nems! 3arpsi3HeHns Bogoxpanminil MpkyTckoil 061actu pTyThio.

IIpon3BOICTBO M UCIOIB30BAaHUE NTOJIMBUHUIXJIOPUIA KaK MOTEHIIMAIBHBIN HCTOUYHUK
JMOKCUHOBBIX 3arpsi3HeHUI Ouocgepsl.

11.4. Ouenounsle cpecTBa 171 IPOMEKYTOUHOM aTTECTALMHU - 3a4ET.

Kpurtepun onenuBanus pe3yabTaToB 00y4eHHUsI:

Heo6x011uMO0 BBIMOIHATE BECh MIEPEUYEHb CAMOCTOSTEIBHBIX padoT (cMm. 1.1 4.2, 4.3.2.)

OneHnBaeTCs MOJHOTA M KAYECTBO BBINIOJIHEHHUs, ohopmiieHne (MakcumyM 50 Oansios).

Heo6x011M0 BBINOIHUTE BECh MEPEYEHb KOHTPOIBHBIX PadoT (cM. 11.8)

OneHuBaeTcs MOJTHOTA M Ka4eCTBO BBIMIOJIHEHUS, opopmiieHne (MakcumyM S50 6aios).

21.]'[5{ IMOJIYUCHHUA 3a4€Ta IO AHUCHUITIINHE HGO6XO)II/IMO BBIITOJIHUTH CaMOCTOATCIBHBICE U

KOHTPOJIbHBIC paGOTBI, OTBCTUTH HA BOIIPOCHI TCKYIICT'O KOHTPOJIA. HCO6XOI[I/IMO HaGpaTL MHUHUMYM

60 Gamos.
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Kpurtepun oueHnBanusi 0TBETOB Ha 3a4éTe:
OneHka «He 3a4TEeHO0»

(bparMeHTapHoe 3HAHUC MMPEAMETA, OTCYTCTBUE YMCHHI;'I M HABBIKOB IIPUMCHCHHA MCTOI0B

¥ TOXO0/I0B M3y4aeMOH JAUCIUILIMHBI TIPU PelIeHUH Y4eOHbIX 3a7au (MeHee 60 6amioB).

Ouemca «3a4YTECHO»

B IICTIOM, C(bOpMI/IpOBaHHBIG, BO3MOKHO, COACPKAIINUEC OTACIBbHBIC HpO6eJ]I)I 3HaHuA IpeaMeTa,

YMCHHUE NPUMEHATH MCTOJbI U MMOJAXO0/IbI HsyqaeMoﬁ JUCHUINIMHBI ITPU PCIICHUU y‘{e6me 3aJ1a4 C

MHMHHUMAJILHEIM KOJMYECTBOM OIIHOOK HCIIPUHIHUIIHUAIILHOI'O XapaKTepa, HAJTMIMNC HABBIKOB IPUMCHCHU

METOO0B U IIOAXO0J0B H3y‘laeMOI71 JAUCHUILIMHBI ITPU PCIICHUN y‘Ie6HI>IX 3aJga4.

N o ok~ w

©o

10.

11.

12.

13.

14.
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INPUMEPHBIN IEPEYEHD BOITPOCOB K 3AUKTY.

Omnpenenenkonoruu. OO1iee onpeseneHue 3xkocucTeMbl. CTpyKTypa 3KOCHUCTEM.
DJIEMEHTHI SKOJIOTHYECKUX CUCTEM U UX XapaKTEPUCTUKH.

Bboprba ¢ sBTpodukamnueii. KoHTpoIb 32 0caqKoHAKOTUICHHEM U YPOBHEM OnoreHoB. Mc-
TOYHUKHA HAHOCOB U OMOTEHOB.

buocdepa kak kpynHeiimas s3xocucreMa. KommoneHnTsl 6uocheps.

3akonbsl KommoHepa.

Bopwba ¢ aBTpodukarueii. Poas 6010THBIX SKOCHCTEM B 60ph0E ¢ 3BTpoduKanmeii.
XapakTepuCcTHKa COBPEMEHHOT'0 KOJOTHYECKOT0 KPH3HCA.

OuuncTKa CTOYHBIX BOJ OT PAaCTBOPEHHBIX OPraHUYECKUX MPUMECEH pereHepaTuBHBIMU
meronamu. Llenu Takoit ounctku. OOImas xapaKTepUCTHKa METO/IOB.

OO0me mpeacTaBIeHNs O MPOAYIICHTaX, KOHCYMEHTaX U PeIyIeHTaX B 9KOCHCTEMAaX.
OcCHOBHBIE HKOJIOTHYECKHE TPoOIeMbl B Ouochepe B MEpUoJl HIKOJOTHUECKOT0 KpHU3Hca: B
atMocdepe u B rugpocdepe.

MexaHuueckasi OYUCTKa CTOYHBIX BOJ. XapaKTepUCTHKa PELIETOK U MecKoJoBOK. OcBer-
JICHUE CTOYHBIX BO/. Kunernka OCAXKACHUA CPCAHCANCIICPCHBIX HpHMeCGfI.

Hcrounnkn BBIOpOCA 3arps3HSAIONIMX BEHIECTB B OKPYXAMOIIyI cpeay. MHTepHamo-
HAJIHBIA XapakTep 3KOJOIMYECKUX MpoOJeM M UX XapaKTepUCTHKAa. Mephl, peKOMEH/Y-
eMble Ul YMEHbBILIEHHs YKOJOTHYECKOro AABICHHS Ha OKPYKAIOIIYI0 Cpelly CO CTOPOHBI
YeJI0BEUECTBA.

TepMmuueckoe 00e3BpeXMBaHHE MHHEPAIM30BAHHBIX CTOYHBIX BOJ. KOHIIEHTpHpOBaHUEB
BBINIAPHBIX allapaTax.

OCHOBHBIE HKOJIOTHYECKHE TTPOoOIeMbl B OHocdepe B MEpUOJ HIKOJOTHUECKOT0 KpU3Hca: B
autocdepe U B OMOTHIECKUX COOOIIEeCTBaX.

Tepmuueckoe 00e3BpeKMBAHUE MUHEPATU30BAHHBIX CTOYHBIX BOJ. AMNIMAaparhbl ¢ MOTPYyXK-

HBIMU T'OPCIIKaMH. AHHapaTLI IJIg TOJIY4YCHUA TBEPAOTO MPOAYKTaA.
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Okojoruyeckas KyjibTypa, OJKOJOTMYECKOE CO3HAHHE, AacKeTH4ecKue wuzaeansl. J[Ba
INPUHIUINA TPAKTUYECKOW SKOHOMHUKHU IPUPOIONIOIb30BaHMs: ITpadHas cUCTEMa U Ija- Ta
3a IPUPOAHBIE PECYPCHI. DKOJOrnYecKas IKCIEpTU3a.

Ananu3 pucka. [IpyurmHbl BO3HUKHOBEHHS aBapuilHOM cutyanu. OCHOBHBIE BOIPOCHI,
pelaeMble aHaIU30M pucKa. [lociae10BaTeIbBHOCTD 3TANIOB aHAIN3a PUCKA.

TexHorennsle sxocuctembl. TexHochepa. [lonsTue 00 skonornueckoM pucke. Hopmais-
HBIM (JOMyCTUMBIN) 3KoJoru4eckuil puck. [IpaBmia nomycTUMOro 3KOJIOrMYECKOIO pHC-
ka. O1eHKa Tpex COCTaBIISIIOIIMX IKOJIOTHYECKOTO PUCKA.

[TonsiTie O 30HAX MOBBIMIEHHOIO HKOJIOIMYECKOTO PUCKA, 30HAaX YPE3BBIYAMHON JKOJIOTH-
YECKOM CUTyallMM M 30HaxX 3Kojoruyeckoro OeactBusi. OCHOBHBbIE TEHAEHLMM Pa3BUTHUS
OIIaCHOCTEW MPUPOJHOIO U TEXHOTEHHOI'O XapaKTepa.

Ponb 1oHHBIX OTNIOKEHUI B JOPMUPOBAHUU KAUECTBA BOAHON CPE/IBI.

[ToHsATHS O paanycax 3KOJIOTMYECKOM, aBapUHHON M MCUXOJIOTMYECKOI 6e3011acHOCTH NpU
COOPY’KEHHUH U IKCIUTyaTal[ii TEXHOT€HHO OMAaCHBIX OOBEKTOB.

XapakTepucTuka OTCTOMHHMKOB. OTCTaWBaHWE B TOHKOM CIIO€ JKHIKOCTU. TpyOuarbie U

IUIACTUHYATHIC OTCTOMHUKH. OCBETIICHUE CTOKOB B CJIOC B3BCIICHHOIO ocaaka.

JecopOuust IeTy4ux MUHEpaJbHBIX IpUMecel B TOKe MHepTHoro rasa. Kpartkas xapaxre-
pHCTHKa AecopOepoB: HACaJOUHBIX, 0APOOTAKHBIX, PACTIBUIMBAIOIINX U IICHHBIX.
@unpTpoBaHKe. XapaKTePUCTUKA alIaparoB ¢ (QUIbTPOBAIBHBIMU IE€PETOPOAKAMH U
3epHHCTOM 3arpy3koii. bapabanusie punbTpel. TUITEI GUIBTPYIOMIMX MaTEPUATIOB.

UYetblpe 3a1auu, peuiaeMble METOJaMHU JepeBa OTKa30B M JiepeBa COOBITHH. XapaKTepu-
CTHKa Ipynn 0TKa3oB. CTpyKTypa JepeBa OTKa30B.

®dnortanus, ee GU3NKO-XUMHUUECKAs! CYIIHOCTb. YCTPOMCTBO (PIIOTOOTCTOMHHUKOB. Xapak-
TEPUCTUKA dIEKTPOIOTAIIUHN.

Omnpenenenne Quokymsiuuyu. OU3NKO-XUMUYECKHE OCHOBBI SIBJICHHS (DIOKYyISIIuU. Turmsl
¢uokynsaHTOB. IlpuMepbl MCHONB3yeMBIX B IMPOLECCaX OYUCTKH CTOKOB HPUPOAHBIX U
CHUHTETHYECKUX (PIOKyIIHTOB. CBS3b (PIOKYISAIMU C KOATYJISIHEH.

[TprMeps! HCTIONB30BAHUS JIOTUYECKUX 3HAKOB IPH MOCTPOEHUU JepeBa oTKa3oB. Crtanuu
MIPOXOXKACHUS ITPOLIEYPhl aHAIN3A JIepeBa COOBITUH.

OuncTKa CTOKOB OT MEIKOAMCIEPCHBIX M KOJUIOMJIHBIX IpHUMeEcei. XapakTepUCTHKA SIB-
neHus koaryisauuu. ['erepokoaryisauus. PacnipocTpaHeHHble KOaryssHThHL. BiusHue pas-
JUYHBIX (PAKTOPOB Ha MPOILECC KOAryJISIIH.

OuncTKa CTOYHBIX BOJ OT PAaCTBOPMMBIX HEOPraHUYECKUX NpHUMecei. PeareHTHbIe MeTO-
JTTBL.

[TonsTue o ACPEBC OTKA30B. HawnbGonee BCPOATHBIC TUIIBI UCXOAHBIX OTKA30B. YacToTHbIH
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aHaJM3 aBapUUHBIX COOBITHI. DTambl YaCTOTHOTO aHAIN3a. 3a1a4yH, pelacMble METO- 1aMHU

JiepeBa OTKa30B.

OuncTKa CTOYHBIX BOJ OT PAacTBOPHUMBIX HEOPraHMYECKHX Mpumeced. Meron oOpaTHOTO

ocMoca (runeppuiabTpanus) 1 yiabTpaguibTpanus. XapakTepUCTUKa MeMOpaH il OCy-

IIECTBJIEHUSI 0OPAaTHOIO OCMOCA.

OuncTKka CTOYHBIX BOJ OT PACTBOPUMBIX COJEH METOJaMH HMOHHOIO OOMEeHa U 3JIeK-

TpOAMAJIH3A.

Buonornyeckass o4yncTKa CTOYHBIX BOJ AKTHBHBIM Wi, OuomieHka. MexaHH3Mbl OKHCIIH-

TEJIBHOTO ¥ BOCCTAHOBUTEJIBHOIO IPOLIECCOB OMOOYUCTKH. ASPOTEHKH, OHOPHIBTPHI,

6uonornyeckue npyasl. X ycTpoiCTBO U NPUHLUI AEHCTBHSL.

OuncTKa CTOYHBIX BOJ OT PACTBOPEHHBIX OPTraHMYECKHX NpUMeEced AeCTPyKTUBHBIMU

metonamu. [TapodasHoe okuciienue (orueBoit Meron). JKuakohasHoe OKUCICHHE (MOKPOE

ckuranue). TepMokaTaqUTHYeCKOe OKHCJIEHHE B Mmapora3oBoil ¢asze. Okucie- Hue

npruMecei 030HOM, KUCIIOPOIOM, XJIOPOM. DIIEKTPOXUMUYECKOE OKUCIICHHE.

OO01me mpeacTaBIeHUs O METOJaX OYUCTKH aTMOC(hEpHI OT ra3000pa3HBIX M ad3P030JTb- HBIX

3arps3HUTENeH: abcopOus, aacopOIrs, KOHACHCAINs, KaTATUTHICCKas

HelTpann3anus, JAOKWraHue. YIIaBlIMBaHUE a’po3oiieil B ckpyOOepax, ¢uibTpax,

tekTpopuiIbTpax. OYMCTKA OT HBLIH.

[TouBennble 3kocucteMbl. [IpoGiembl OXpaHbl OKpy’KaroLled cpeapl B Ipolecce
CEJIbCKOXO35IMCTBEHHOrO0 Ipou3BojcTBa. Hapymienue OuOIOrHYecKoro paBHOBECHS B
pe3yibTaTe NpUMEHEeHUsT YJOOpEeHUH U SA0XUMHUKATOB.

VcTOYHUKM TBEpIBIX OTXOOB; UX CBOMCTBA; TOPOJCKOW MYyCOp, MJI CTOUHBIX BOJI, OTXOJbI
CEJIbCKOXO35CTBEHHOI0 TPOU3BOJACTBA, IEJUII0JI03a M OyMara, OTXOAbl XHMHYECKOIl
MPOMBIIIICHHOCTH, 30712, IUIAK.

[TepepaboTka 0TX0/10B; 3axOpoHEeHNE. DUINKO-XUMUYECKHE METO/IbI OUYNCTKU. XUMHUECKas
U Ouoxumuueckas o0OpaboTka oTxo0A0B. CoBpeMeHHbIE OMOTEXHOJOTMUYECKHE METO/IbI
00e3BpeKMBaHUs OTXOJ0B. MHOrOCTyleHYaTble KOMIUIEKCHbIE CHUCTeMbI. TepMuueckue
crnocoObl  00e3BpekuBaHUsA.  MeToapl  pasfieNieHus Npu  YTWIM3ALUWM  OTXOJOB.
Hcronp30BaHue TBEPABIX OTXOI0B MPOMBIIIIICHHOCTH.

Knaccugukanus paguoakTUBHBIX OTX0A0B. IIpoOneMsl JOKanu3alud, KOHCEpPBAIUH,
3axopoHenus. [lepepaboTka u HCMoNB30BaHKE.

[TpuHIMIIBI CO3aHMST SKOJIOTUIECKHA YHCTHIX M KOMIUIEKCHBIX MaJOOTXOJHBIX TEXHOJIOTHH.

Poip XuMHYeCKOM TEXHOJIIOTHH B YHEPTrOCOEPEIKESHUH.
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[Iporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusmu PI'OC BO u ¢ yderom
pexomenaanuii IIOOIT no nvanpasnenuto u npoduio noarotroBku 04.03.01 — «Xumus».

[Iporpamma paccmoTpeHa Ha 3aceJaHUH a(benpm o0IIeH 1 HEeOPTaHMUECKON XUMUHU
«9» uronst 2026 r., mpotokoi Ne 6.

3aB. kadempoii /A. 10. Cadponos/
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Hacmoswasa npoepavma, He%mem\ﬁbIMb socnpousgedeHa Hu 8 Kakou ¢opme Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeueHus Kagheopvl-paspadomyuxa npocpammol.
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