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|. Iesn n 3a1a4u AMCUMIIMHBI:

Henp nucuummbel — JlaTh cTyneHTaM MpEACTaBIEHUE O KOHKPETHBIX Mpodiemax,
CBA3aHHBIX C HApACTAIOLIUMM 3arpsi3HEHUEM OKpYXKAaloUlell cpeasl IMMoJ  BO3AEHCTBHEM
TEXHOTE€HHBIX IPOIECCOB, O METOJAX OLIEHKM M CHUYKEHUS TE€XHOI'€HHOTO U 3KOJIOIMYECKOIo
pucka, 00 OCHOBHBIX MYTSAX OYUCTKU ruapocdeprl, armochepsl U JUTOCHEpPbl OT
IIPOMBIIIJIEHHBIX U OBITOBBIX 3arps3HUTENEH.

3apaum kypca - Paccmorpenue:
- 00LUX NPUHIMIIOB YCTOMUNBOTO ()YHKIIMOHUPOBAHUS SKOCUCTEM U OHOC(EPHI B IIEJIOM;
- XapaKTEepUCTUKHU TJI00AJbHBIX aHTPOIOTEHHBIX BO3JAEUCTBUN Ha OMochepy, HapyHmaloIuX ee
YCTOWYUBOCTH;
- MeToJI0B OOpBbOBI € 3arps3HEHUSIMHU OKPYKAIOIIEeH cpeibl C aKIIEHTOM Ha (PU3UKO-XUMHUYECKUE
U XUMHYECKUE METO/IBI;
- OCHOBHBIX IPUHLIUIIOB OLIEHKH YKOJIOTUYECKOTO PUCKA;

- INPUHOUIIOB CO3JaHUA SKOJIOTUYCCKHU YUCTBIX 1 MAJTOOTXOJHBIX TEXHOJIOTHH.

Il. Mecto mucnuniaunbl B crpykrype OITIOII BO:

Jucuunnuna «TexHoreHHble CUCTEMBI M IKOJIOTUYECKHIM PUCK» OTHOCHUTCA K 00s3aTelb-
HBIM aucimminHaM BapuatuBHO# gactu (B1.B.05). [lis ocBoeHust quCHUIUTHHBI « T €XHOTEHHBIC
CUCTEMBI U DKOJIOTUYECKUH PHUCK» 00ydarolluecss MCHOJIb3YIOT 3HAHUS, YMEHUS, MPAKTHUECKHE
HaBBIKHU, CTIOCOOBI JESITETbHOCTH U YCTaHOBKH, COOPMUPOBAHHBIE B XOJI€ U3YUYEHHUS MPEIMETOB
«Oxpana tpyaa» (b1.0.01), «be3zomacnocts xu3neaestenpHocTi» (b1.0.09), «O0mas xumus.
Xumust uHemeramioB» (b1.0.16), «Merammueckass cBs3b. Xumust wmeramioB» (b1.0.17),
«Oprannueckas xumus» (51.0.20), «'uaporeoxumus» (b1.B.07) Ha mpeapiayiiemM ypoBHE
obpazoBanus. OcBoeHuE AUCHUIIIMHBI «TEXHOTCHHBIE CHCTEMBI M DKOJOTHYECKHH PHUCK»
SBJISETCS HEOOXOJAMMON OCHOBOHM Uil MapaljIeIbHOTO W3ydeHus AucuuiuinHbl «I[Ipoueccel u
anmapaTtel. XuUMHYecKas TexHoyorus mnepepadotku Hedtu u raza» (b1.0.27), BeimonHeHus

KBIM(DUKAIIMOHHBIX PabOT U (popMHpoBaHUs MPOPecCUOHATHHBIX KOMITIETSHIUH.



[Ipouecc

OCBOCHHA JUCHUIIIMHBI

TPEGOBaHI/Iﬂ K pe3dyjibTaTaM O0CBOCHUA NUCHUIIJINHDBI:

HampaBjiIeH Ha (QOPMHUPOBAHUE KOMIICTCHIUH

(amemenToB cienyromux kommnereHiuii) B cootserctur ¢ ®I'OC BO u OIl BO no panHomy
nanpasnernuro noocomosku 04.03.01 «Xumus», nanpasiennocmos noocomosku: Xumus Hegpmu u

2asda.

Hepeqeﬂb INIAHUPYEMBIX PE3YyJbTATOB oﬁyqennﬂ o JUCHUIIJIMHE, COOTHECCHHBIX C
HHAUKATOPAMH TOCTHKCHU S KOMIIeTeHIInii

KoMmnerenuus HNuauxaropsl Pesynbrarnl 00y4eHust
KOMITeTeHI M
IK-4 N AKnk-41 3HaTh: OCHOBHBIC HAIPABIICHUS
Croco0eH 0OBSICHUTE O6pabateiBaer U IIOIXOJ5I K MCIIOJIE30BAHUIO

BITUSTHUE PA3THIHBIX
(hakTOpOB Ha TIPOIIECCHI
niepepaboTku HEPTH

MOJIy4YE€HHBIE PE3YJIbTAThI
HUCCIENOBAHNN BIUSHUSI
pa3nuYHbIX (PaKTOPOB Ha
MPOIIECCHI TepepadboOTKH
He(TH C HCTIOIBE30BAaHUEM
CTaH/IApPTHBIX METOJIOB
(MeToauK)

METOJIOB aHaJIM3a OMACHOCTH JIJIst
MpEABAPUTEITLHOTO
MCCIIEI0BAHUS TEXHUYECKUX
cucTeM U 00BEKTOB
MOBBIIIEHHOTO PHUCKA C IEITBIO
MPEIOTBPAIEHUS aBapHid,
npUpoay OOBEKTHBHO
CYIIECTBYIOIINX OMACHOCTEM,
3aKOHOMEPHOCTH WX TIOSIBIICHUS
Y CIIOCOOBI CHIKEHUS
00YCJIOBIIGHHOTO UMHU yIiepoa.
YMeTh: pacKphIBaTh
coJiep’)KaHue COBPEMEHHOTO
HAyYHOTO MOHUMAaHUS
HKOJIOTUYECKOTO PHCKA B
TEXHOT€HHBIX U MPUPOJIHBIX
IKOCHCTEMAX (B TOM YHCIIE, B
CUCTEeMaX, BOSHUKAIOIIUX MTPU
nepepaboTke HeTH), 0OCYKIATh
KOHIEMIIUIO PUEMIIEMOTO
pPHUCKa, B OCHOBE KOTOPOH JISKHT
MPUHLIUI «TIPEIBUJIETH U
MPeIyPeKIaTh.

Baapernb: TeopeTnyecKuMU
MPEJICTABICHUSIMHU O METO1aX
aHaIM3a OMAacCHOCTH A
MIPEIBAPUTEIHLHOTO
UCCJIEIOBAHUS TEXHUYECKUX
CUCTEM U 00BEKTOB
MOBBIIIEHHOTO PUCKA,
METOJIOJIOTUEN BBIOOpa METOI0B
aHaJIM3a OMACHBIX TOYEK
OCHOBHBIX MPOU3BOJICTBEHHBIX
ITPOLIECCOB.

MK-5.
Crniocob6eH ocylIecTBIATh
KOHTPOJIb KauecTBa He(hTH
U IIPOYKTOB €€
nepepaboTKH

NAKnks.2
BrinonHsier ctangapTHbIE
omnepaluu Ha
BBICOKOTEXHOJIOTMYECKOM
000pyIOBaHUU IS
XapaKTePUCTUKU HEPTH,
MIPOMEXKYTOUYHOU U
KOHEYHOM NPOLYKIINH €€
XUMHYECKON niepepaboTKu

3HATh: MpaBUJIa U HOPMBI
TEXHUKH 0€30TacCHOCTH TIPH
paboTe ¢ XUMUYECKUMU
peaKTUBaMH U (HU3UYECKUMU
npubopamu.

YMeTh: IT0r0TaBINBATh
00BEKTHI I aHAIIN3a, PAa0OTaTh
Ha amnmaparype, IpuMeHsIeMOol B
XUMHYECKUX UCCIIET0BAHUAX.
Baajgers: HaBBIKAMU
MPOBEJICHHSI XUMUYIECKIX




SKCIICPUMCHTOB IIpU aHAJIU3C
BCIICCTB I10 T'OTOBLIM
MCTOJHKaM.

IIK-6
CrniocobeH o0pabaTsIBaTh
pe3yJbTaThI
IKCICPUMECHTAIBHO
IMOJIYYCHHBIX JaHHBIX

NKnk-6.1
3HaeT TeOpETUYECKUE
OCHOBBI 0a30BBIX
XUMHWYCCKUX JTUCIUTUTIH
(HEOpraHUYECKOH,
OPraHNu4eCcKOu,
aHAJTUTUIECKOM,
(bU3NYECKON XUMUH,
XUMHH
BBICOKOMOJICKYJISIPHBIX
COSIMHEHNH, XUMHYECKIUX
OCHOB OMOJIOTHYECKUX
MIPOIIECCOB.) U CITOCOOBI X
WCII0JIb30BaHUS TIPH
00paboTKe pe3yabTaTOB
IKCIIEPUMEHTAIBHO
MTOJTYYEHHBIX JTAHHBIX

3HaTh: IpaBUIIa COCTaBJICHUS
IIPOTOKOJIOB OTYETOB
XUMHUYECKHX OTIBITOB,
IPUMEHSTH OCHOBHBIEC 3aKOHBI
XUMUHU [IPU 00CYKIECHUU
MOJIy4YEHHBIX PE3YJIbTaTOB,
MOJITOTOBUTH OTYET O
BBITIOJIHEHHOH padoTe.

YMersn: IpeacTaBuTh
pE3yNbTaThI OIBITOB U
pacyeTHBIX paboOT COTIACHO
TpeOOBaHMIM B IaHHOH 001acTH
XHMUH.

Baaners: HaBbIKaMH
IIPEJICTaBJICHUS PE3YJIbTaTOB
COOCTBEHHBIX HayYHBIX
M3BICKaHUI B KOMITBIOTEPHBIX
CeTsX U MHPOPMAIIMOHHON
Hay4YHO-00pa3oBaTeIbHOM cpejie.




IV. COAEP’) KAHME U CTPYKTYPA JUCHUIIJINHBI

pr}lOCMKOCTb JAUCHHUIIIMHBI COCTABJIACT 3 3a4eTHBIX CAUMHMUIbI, 108 yacos.

dopMa NpOMeKYTOYHON aTTeCTaAaUMU: 3auém.

Coz[epmalme AUCHUIUIMHBI, CTPYKTYPHUPOBAHHOE IO TEMaM,

C YKa3aHHeEM BU/10B yqeﬁm,lx 3aHSATHI H OTBEICHHOI'0 HA HUX KOJINYECTBA aKaIEMHUYECCKHUX YaC0B

Bupl yaeOGHOM pabOThI, BKIIIOYAsi CAMOCTOSTEILHYIO paboTy
oOyuaronuxcs U TpyA0EMKOCTh
(B "acax)

DOpMBI TEKYILIETO

o]
&
o o KOHTPOJISI
KoHTakTHas paboTa rnpemnoaBaTelist ¢ 00yJaronuMucs [t
No 11/ Paszgen nuciumInebl/ TEMBI 3 s YCIIEBaeMOCTH;
- 3 = dopMa MPOMEKYTOUHOU
© E aTTeCTaluu
JlaGopaTopHbie U MPaKTHYECKHE g (no cemecmpam)
3aHATHA g
Jlexuuu KCP/ 5
1 W3 nux Koncynpranuu 3
Bcero uacos HpPaKTHYECKas =
IIOATOTOBKA @)
7
1 BBenenune 1 - - - - -
Oxpy:xaronias cpeaa Kak ! Iposepka
2 cncI;ZMa pen 5 4 4 1 9 CaMOCTOSITEIBHBIX
pador
AHTPOIOreHHbIEe BO3AeliCTBHUSA ! Iposepka
3 a ofc AATOLIVIO ¢ i[z[ 2 4 4 1 9 CaMOCTOSITEIHHBIX
PY Iy cpeay pabot




OcHOBHbBIE HalnpaBJICHUA U

IIpoBepka

4 MeTOo/Ibl 00PbOBI € 3 8 8 10 | CAMOCTOATEIbHBIX
3arpsi3HEHUSIMHU OKPYKaro e pabot
cpelbl
MecTo XUMHYECKUX [TpoBepka

5 NMPOU3BO/JCTB B KOHIEMIIUH 5 8 8 9 CaMOCTOSI TEITbHBIX
YCTOHYHMBOrO pa3BUTHS pabor
IIpunuunsl obecneyeHust IIpoBepka

6 0e30MacCHOCTH YeJIOBeKa U 3 8 8 10 | camocTosTENBHBIX
OKPY Kalollei cpeabl pabor

7 Koncynemayuu - - -

11 3auér 3auer

Hroro yacos 16 32 32 47

B paboueti npoepamme no oucyuniure npu bINOJIHEHUU 1AOOPAMOPHLIX pabom npedycMompeHa RPAKMUYecKas no020moeKd 6 Uoe 8blNOJIHEHUS

OMOENbHBIX BUO08 pabom, CBA3AHHBIX C DYOYUell NPOhHecCUOHATbHOU 0esIMeNTbHOCIbIO.




IL1an BHeayI[HTOPHOﬁ CaMOCTOSITEIbHOM paﬁoT])I oﬁyqammnxcﬂ o JMCHHUIIJINHE

CamocrositenpHas paboTa 00yJarommxcs

HasBanue paszgena, . 3arpatsl
Cemectp Bun camocrogrenpHOM
TCMBI CpOKI/I BBITTIOJIHCHUA BpeMeHI/I
paboTsl (uac.)
Oxpyxaomas
cpela Kak cucreMa
Hanucanune munu-
KOHTPOJIBHBIX pador,
pelieHue
CUTYAIIMOHHBIX 33714 1
7 y4acTHE B JIEJOBBIX CeHTs0pb - 9
Urpax mo TemMe nexkabppb

«ODKOCHUCTEMBI:
KJaccudukanus,
CTPYKTYpa,
XapaKTEPUCTUKH

OneHoynoe
CPEICTBO

IIpoBepka
CaMOCTOSITEN
BHBIX paboT

V4ueOHO-MeTOANYECKOE O0ecIIeueHne
CaMOCTOSITENbHOM padoThI

IIntyneko, Buktop Muxainosud. TexHoreHnnsie
CUCTEMBI U 3KOJIOTUYECKHUI pUCK [ DIEKTPOHHBIN
pecypc] : yaeb. it By30B 10 Hamp. "IKOJI0TUs U
npupoaonosszoBanue” / B. M. Iluryneko. -
OBK. - M. : Axanemus, 2013. - Pexxum noctyna:
OU3 "bubmuorex". - 20 moctymos. - ISBN 978-
5-7695-9580-6.

Hpyros, IOpuii CrenanoBud. DKcrpecc-aHaIn3
AKOJIOTUYECKUX TIPOO [DIeKTpOoHHBIN pecypc] /
1O. C. dpyros, A. I'. MypaBbeB, A. A. PoauH. -
Mockgsa : burom. Jlaboparopwus 3uanuii, 2010. -
424 c. : un. - (Metoael B XuMuH). - Pexum 10-
cryna: ObC "U3narensctBo "Jlanp". - Heorpa-
HUY. I0CTYyII. - bubauorp. B konte 1. - ISBN
978-5-9963-0200-0.

Hpyros., FOpuii CrenanoBuy. AHanu3 3arpsz-
HEHHOM NOYBBI U OMACHBIX OTXOJ0B [ DJIEKTPOH-
ueiit pecype] / 0. C. JIpyros, A. A. PoauH. -
Mocksa : bunowm. JIaboparopus 3nanuii, 2011. -
469 c. : un. ; 25 cM. - (MeTo bl B XUMHH). -
Pexxum noctyna: 9bC "U3parensctBo "Jlans". -

Heorpanuu. nocryt. - Bubauorp. B KOHIIE TJ1. ¥ B
cHockax. - ISBN 978-5-9963-0372-4.




CamocrositenpHas paboTa 00yJaronmxcst

V4ueOHO-MeTOANYECKOE O0ecIeUueHne

C HasBaunue pazgena, . 3arpartbl | OueHo4Hoe CaMOCTOATENBHOM paboTHI
eMecTp Bun camocrogarenpHOI
TCMbI Cpoku BBINONHEHNA | BPEMEHU CpeacTBo
paboThI (uac.)
AHTpOIIOreHHbIE Tapacosa, H. I1. Onienxa Bo3ieficTBUS IPOMBILII-
BO3/1eiiCTBHUSA HA JICHHBIX MIPEANPUATHI HA OKPYKAIOUIYIO CPENY
OKPY’KaIOILy 10 [DnexTpoHHBIH pecype] : yuebHoe mocobue / H.
cpeny I1. TapacoBa, B. Epmonenxo, A. 3aiites, B.
Makapos. - Mocksa : BUHOM. JlaGopaTtopust
3Hanuh, 2012. - 230 c. - Pexxum gocryma: 9bC
"AiOykc". - Heorpanuu. mocrym. - ISBN 978-5-
9963-1059-3.
Harnncanne munu- Maiictpenko, B. H. Okosoro-ananutudyeckuit
KOHTPOJIBHBIX padoT, MOHUTOPHUHT CTOMKUX OPTaHNYECKUX 3arps3HU-
pelIeHNnEe CUTYallMOHHBIX Tenel [DneKTpoHHBIN pecypce] : yued. mocodue /
3a7a4 1 y4acTue B C ITpoBepka B. H. Maiictpenko, H. A. KimtoeB. - Mocksa :
EHTSI0pb - N
JICTIOBBIX UTPax I0 TEME 9 camocrosaTen (bunom. JlaGoparopus 3Hauumit, 2012. - 323 c. -
nexkabppb
«Knaccudukamnus TUos BHBIX pa00T |Pexxum pocryna: DBC "Usnarenscrso "Jlanp". -
AHTPOIOTEHHOTO Heorpanuu. noctyn. - ISBN 978-5-9963-0769-
BO3/IeHiICTBUS Ha 2.
OKPYXAIOIIYIO CPEIY» Hpyros, FOpuii CrenmanoBud. DKCnpecc-aHaIN3
AKOJIOTUYECKUX TIPOO [DIeKTpOHHBIN pecypc] /
1O. C. pyros, A. I'. MypaBbeB, A. A. PoauH. -
Mocksa : bunom. Jlaboparopus 3nanuii, 2010. -
424 c. : un. - (MeToapl B XUMHH). - Pexum 10-
cryna: ObC "UznatensctBo "Jlanp". - Heorpa-
HUY. JOCTYyIL. - bubnuorp. B koHue ri. - ISBN
978-5-9963-0200-0.
OcHoBHBIE Hanucanue munn- CeHTs0pb - 10 IIpoBepka IIuryneko, Bukrop Muxainosuu. TexHOreHHbIE
HANpaBJIEHUs U KOHTPOJBHBIX paboT, nexadpb CaMOCTOSITEN |CUCTEMBI M SKOJIOTUYECKUM PUCK [ DJIEKTPOHHBIN

MeToabI 00pBOBI ¢

3arpA3HCHUSIMU

pelieHue
CUTYaIlHOHHBIX 33134 U

BHBIX palboT

pecypc] : yueO. ams By30B 1o Hamp. "DKOJIOTUS U

npupozonoss3oBanue” / B. M. Tlutysbko. -




CamocrositenbHast paboTa 00yJarommxcs

HasBanue paszgena, . 3arpatsl
Cemectp Bun camocrogrenpHOM
TCMBI CpOKI/I BBITTIOJIHCHUA BpeMeHI/I
paboTsl (uac.)
OKpYy:Kaomei Y4aCTHE B AEIOBBIX
cpeabl urpax mo reme «CxemMbl

OUYHCTKU BBIOPOCOB B
atMocdepy, CTOYHBIX
BOJI M YTHUJIM3AIIUH
TBEPIBIX OTXOJ0B
KOHKPETHOTO
TEXHOJIOTMYECKOT0
rporecca

OneHoynoe
CPEICTBO

V4ueOHO-MeTOANYECKOE O0ecIIeueHne
CaMOCTOSITENbHOM padoThI

OBK. - M. : Akanemus, 2013. - Pexxum nocryma:
OU3 "bubmuortex". - 20 mocrynos. - ISBN 978-
5-7695-9580-6.

Tapacosa, H. I1. Ouenka Bo3eCTBUS TPOMBIIII-
JICHHBIX MPEANPUITHI Ha OKPYKAIOIIYIO CPEy
[DnexTpoHHBbIH pecypce] : yaeOHoe mocobue / H.
I1. TapacoBa, B. Epmonenxo, A. 3aiiues, B.
Makapos. - Mocksa : BUHOM. JlaGopaTtopus
3HaHuii, 2012. - 230 c. - Pexxum nocryna: 9bC
"AiOykc". - Heorpanuu. mocrym. - ISBN 978-5-
9963-1059-3.

Maiictpenko, B. H. Dkosioro-ananutuyeckui
MOHHUTOPHUHT CTOMKUX OPraHUYeCKUX 3arpsi3HuU-
Tenel [DneKkTpoHHBIN pecypc] : yueb. mocoodue /
B. H. Maiictpenko, H. A. KitoeB. - Mocksa :
bunowm. Jlabopatopust 3nanui, 2012. - 323 c. -
Pexxum noctyna: 9bC "UznarensctBo "Jlansp". -
Heorpannu. nocrym. - ISBN 978-5-9963-0769-
2.

Hpyros, FOpuii CrenanoBud. Dkcnpecc-aHalIu3
HKOJIOTHUECKUX MPOoO [DNEeKTpOHHBIN pecypc] /
I0. C. Ipyros, A. I'. Mypasses, A. A. Poaus. -
Mocksa : bunom. Jlaboparopus 3nanuii, 2010. -
424 c. : un. - (Meronbl B XuMum). - Pexxum 10-
cryna: ObC "UsnarensctBo "Jlanp". - Heorpa-
HUY. JOCTYyI. - bubnuorp. B koHIe 1. - ISBN
978-5-9963-0200-0.

1. Hdpyros, FOpuii CrenanoBuy. AHanu3




CamocrositenpHas paboTa 00yJarommxcs

V4ueOHO-MeTOANYECKOE O0ecIIeueHne

C HasBanue paszgena, N 3arparel | OneHouHoe CaMOCTOATENBHOM paboTHI
eMecTp Bun camocrogarenpHOI
TEMbI Cpoxu BeIONHEHHS | BPEMEHU CpeacTBO
paboThI (uac.)
3arpsi3HEHHOM MOYBBI M OMACHBIX OT- XOJI0B
[Dnexrponnstii pecype] / 0. C. [Ipyros, A. A.
Popun. - Mocksa : bunowm.JIabopartopust
saanmid, 2011. - 469 c. : wi. ; 25 cM. - (MeTo b1
B XUMUN). - Pexxum noctymna: 9b6C
"N3natenbcrBo "Jlanp". - Heorpanny. pocrym. -
bu6- ymorp. B KOHIIE TJI. ¥ B CHOCKaX. - ISBN
978-5-9963-0372-4.
MecTO XUMHYECKHX IIntyneko, Buktop Muxaiinosnu. TexHoreHHbIe
NPOU3BO/ACTB B CUCTEMBI U SKOJIOTUYECKHI pUCK [ DIEKTPOHHBIN
KOHUENMUHHU pecypc] : yueb. i By30B 1m0 Hamp. "IKOJI0TUs U
YCTOMYNBOIO Hanvicanwe munu- npupoonoss3oanue” / B. M. [Turyneko. -
pa3BuTHUA KOHTPOJIBHBIX padoT, OBK. - M. : Axkanemus, 2013. - Pexxum noctymna:
pEIICHUE CUTYallMOHHBIX OU3 "bubmuotex". - 20 moctymos. - ISBN 978-
3a/1a4 ¥ y4acTHue B 5-7695-9580-6.
JIETTIOBBIX UTPaX MO TEME CeHts0pb - 9 Hpyros, FOpuii CrenanoBruy. AHanu3 3arpss-
«CxeMbI 0€30TXO0IHBIX nexkabppb HEHHOM TIOYBBI U OTIACHBIX OTXOJ0B [ DJIEKTPOH-
TEXHOJIOTHii, BEIOOD uelit pecype] / FO. C. pyros, A. A. Poaum. -
MEPCIIEKTUBHBIX Mocksa : bunowm. JIaboparopus 3nanmid, 2011. -
SHEProTEXHOIOT MYECKIX 469 c. : un. ; 25 cM. - (MeTo bl B XUMHH). -
UKJIOB» Pexxum noctyna: 9bC "UznarensctBo "Jlansp". -
IIpoBepka Heorpanuu. noctymn. - bubnuorp. B KOHIIE 1. U B
CaMOCTOATC | cpockax. - ISBN 978-5-9963-0372-4.

BHBIX PaboT




CamocrositenbHas paboTa 00yJarommxcs

V4ueOHO-MeTOANYECKOE O0ecIeUueHne

C HasBaunue pazgena, . 3arpartbl | OueHo4Hoe CaMOCTOATENBHOM paboTHI
eMecTp Bun camocrogarenpHOI
TCMBbI CpOKI/I BBITIOJIHCHMUA BpeMeHI/I CpeI[CTBO
paboThI (uac.)
IpuHIUNBI Tapacosa, H. I1. Onienxa Bo3ieficTBUS IPOMBILII-
olecneueHnst JICHHBIX MPEANPUITHI Ha OKPYKAIOIIYIO CPEy
0e30macHOCTH [DnexTpoHHBIH pecype] : yuebHoe mocobue / H.
yeJjI0BeKa u I1. Tapacosa, B. Epmonenxo, A. 3aiites, B.
OKpY Kalomei Makapos. - Mocksa : BUHOM. Jlaboparopust
cpeabl 3HaHui, 2012. - 230 c. - Pexxum gocryna: 9bC
"AiOykc". - Heorpanuu. mocrym. - ISBN 978-5-
9963-1059-3.
Hamcanne MuHu- Hpyros, IOpwuii CrenanoBud. DKcIpecc-aHalm3
KOHTPOJILHBIX padoT, HKOJIOTMUYECKUX MPOoO [DNeKTpoHHBIN pecypc] /
pelnIeHne CUTYallMOHHBIX 10. C. Ipyros, A. I'. MypaBbeB, A. A. PouH. -
3a/ia4 U y4acTtue B Centsifps - Mockgsa : burom. Jlaboparopwus 3Hanuii, 2010. -
ACIIOBBIX UT'Pax IO TEME 10 424 c. : un. - (Metoas! B xumun). - Pexxum no-
nexkabppb
«TexHnonornueckne cryna: ObC "UznarensctBo "Jlanp". - Heorpa-
METO/Ibl YMCHBIIICHHUS HUY. IOCTYIL. - bubmmorp. B koHIe 1. - ISBN
KOJINYECTBA BLIOPOCOB B 978-5-9963-0200-0.
OKPYKAKIYIO CPEIY» Hpyros, FOpuii CrenanoBuy. AHanu3 3arpsz-
HEHHOM NOYBBI U OMACHBIX OTXOJ0B [ DJIEKTPOH-
ueiit pecype] / 1O. C. JIpyros, A. A. PoauH. -
Mocksa : bunowm. JIaboparopus 3nanmi, 2011. -
469 c. : un. ; 25 cM. - (MeTo bl B XUMHH). -
Pexxum noctyna: 9bC "U3narensctBo "Jlans". -
Ilposepka  |Heorpammu. goctyir. - BuGauorp. B KOHIIE L. U B
CaMOCTOATC | cpockax. - ISBN 978-5-9963-0372-4.
BHBIX PaboT
OO0m1ast TpyI0EMKOCTb CAMOCTOSTEIBFHON PabOThI M0 AUCIUILIINHE (Yac) 47
Bropxer BpeMeHn caMOCTOSTeIbHOM PadoThl, NPeayCMOTPEHHbII 47

Y4eOHBIM IUIAHOM JJIs1 JAHHOM M CHUILIHHBI (Yac)

KonrakrHas pa60Ta IIpH IIPOBEACHN N y‘le6HLIX 3aHATUN M0 JUCIUILIMHE BKIIOYAET B ceOs:
3aHATHUA JICKIIMOHHOI'O THUIIA, na6opaTopHLIe pa6OTI:>I, TPYIIIOBBIC KOHCYJIbTAalUU, THANBUAYAJIbHYIO pa60Ty 06yqa}omnxc;{ C IIpCrogaBaTciICM.




Conepxxanue yueOHOro Marepuasa

Coz[epmalme pa3aejioB 1 TEM JUCHUIIJINHBI

BBEJIEHUE

Lenb 1 3amaun Kypea, ero CTpykTypa.

be3onacHocTh MM 3amMTa 4eIOBEKa U OKPYXKaroUlel cpelibl, o0ecrieueHue ycTonuu-
BOTO  pa3BUTHS UMBWIM3AUM —  BaXHEHmas mpoliiemMa COBPEMEHHOCTH;  €e
MHOTOIUIaHOBOCTh. [IpoGiema KoMuecTBEHHON OIIEHKH PAa3HOPOIHBIX OMACHOCTEH.

3HaueHue Kypca "TeXHOTeHHbIE CUCTEMBI U KOJOTMYECKUN pUCK'" B YHHMBEPCUTETCKOM
oOpazoBanum 151 HOPMUPOBAHUS IKOJIOTUIECKOTO MUPOBO33PEHHSI XUMHKOB-HCCIIETOBATENEH .

OKPYXKAIOUASA CPEJA KAK CUCTEMA

Onpenenenne skosnoruu. [lpuknanHeie skosjoruueckue Hayku. OOmiee omnpeneneHue
sKocucTeMbl. CTPYKTypa SKOCHCTEM. DJIEMEHTHI KOJOTHYECKHX CUCTEM M UX XapaKTePHCTUKU.
buocdepa kak kpynHeilmas oskocucremMa. KomnoneHTel  O6uocdepsl.  OmnpeneneHue
HKOJIOTUIECKOTO KPHU3UCA. DKOJIOTUYECKUE KPU3UCHI M IKOJOTMUYECKHE PEBOJIIONUU B UCTOPUHU
nuBmIM3anuu. 3akoHbl Kommonepa. OOmiue mpencTaBieHns O MPOAYIEHTaX, KOHCYMEHTaxX U
penylneHTax B OKOCHCTEMaX. 3allUTHbIE MEXaHWU3Mbl TPHUPOTHOW cpeapl W (HaKTOPHI,
obecrieunBaroue €€ YCTOMYMBOCTh. JlMHamMuueckoe paBHOBECHE B TIPUPOJHOW Cpeje.
I'maponornvecknii WK, KPYrOBOPOT JHEPTUM W BemIeCcTBA. MeXaHW3MBI CaMOPETYIISIIH,
camoo4HIeHue ouocdepsl.

AHTPOIIOTEHHBIE BO3JIEMCTBUS HA OKPYKAIOIIYIO CPELY

TexHoreHHbIE CHUCTEMBI: ompezesieHne, kiaccudukamus. TexHocdepa. BosmeilicTBue
TEXHOTEHHBIX CUCTEM Ha YeJIOBEKa M OKPYKaIolyIo cpeay. Macmrad coBpeMeHHbIX U MPOrHO-
3UpPYEMbIX TEXHOTEHHBIX BO3JICHCTBUI Ha OKPYKAIOIIYIO Cpely B KOHIEMIUU YCTOMYUBOTO pa3-
BUTHA. OCHOBHBIE 3KOJIOTHYECKHE MPpo0ieMbl B Onocdepe B mepuo SKOJIOIHUECKOT0 KpH3uca:
B atMocdepe, B rumpocdepe, B urochepe U B OMOTHIECKUX cooOmecTBax. [ modampHbIe KO-
JIOTUYECKHe MPOoOJIEeMbl: KIMMaTHYeCKHe M3MEHEHUs, pa3pylIeHHe 030HOBOTO CJOs, 3arpsizHe-
HUE IPUPOJIHBIX BOJI, aTMOC(hEpHl U MOYB.

Hcrounuku BeIOpOCa 3arps3HSAIONIMX BEUIECTB B OKpYXalomlyrwo cpeny. MuTepHaimo-
HaJIbHBIA XapakTep HKOJIOTMYECKUX MPOOJIEM M UX XapaKTepUCTHKA. Mephl, peKOMEHIyeMble
JUI YMEHBIICHHS SKOJIOTMYECKOTO JAaBJICHUS HA OKPYXKAIOLIYI0 Cpelly CO CTOPOHBI 4eloBeye-
CTBa. DKoJIOTHYeCcKHe Tpooiembl MpkyTckoii o6acTu.

DKOJIOTUYECKHE TOCIEACTBUS 3arpsA3HEHUs OKpYyXalomed cpeabl U IpoOJeMbl
HKOTOKCUKOJIOTUU. DKOJIOTHUYECKUN MOJXOJ] K OLIEHKE COCTOSHUS M PETyIUpPOBAHUIO KauecTBa
OKpY)KaloIlel cpelbl. DKOJIOTUYECKas KyJIbTypa, HKOJOTHMUECKOE CO3HAaHWE, ACKETHYeCKHe
uaeansl. DKoJOruueckoe HopMmupoBaHue. [IpeaenbHO-gomycTHMasi 3KOJIOTHYECKash Harpyska.
CanuTtapHo-TUTHEHMYECKOe HOpMHpoBaHue. [lokazarenn KkayecTBa OKpYXKAloOIIeH Cpebl.
Onenka BO3JCHCTBUS Ha OKpYXKarollyro cpeny. J[Ba mpuHIMIIA TPAKTHUYECKONW SKOHOMUKHU
MIPUPOIOIONIB30BaHuUs: MTpadHas cUCTEMa M IUIaTa 3a MPUPOJHBIE PECYpChl. DKOJOTHYECKas
JKCIEepPTH3a.

OCHOBHBIE HANPABJIEHUA W METO/JblI BOPbBbI C 3AIPASHEHUEM
OKPYKAIOUIEN CPEJIbI

MexaHnueckasi OUUCTKa CTOYHBIX BOJ. XapaKTepPUCTHKA PEUIETOK U MeCKoJOoBOK. OcBeT-
JIeHHE CTOYHBIX BoJA. KHMHeTHKa ocaxIeHHs CpeAHEIMCIIEPCHBIX MpuMeceil. XapaKTepucTHKa
OTCTOWHUKOB. OTCTanBaHHE B TOHKOM CJIO€ XUAKOCTH. TpyOuaTble M IJIacTUHYATBIE OTCTOM-
HUKU. OCBETJICHNE CTOKOB B CJIO€ B3BEIIEHHOTO 0caika. DMIbTpoBaHHEe. XapaKTepUCTHKA arlma-
paTtoB ¢ (QWIBTPOBAILHBIMU NEPErOPOJKaMU M 3epHHUCTOM 3arpy3koil. bapabanubie (UIBTpPHL.
Tuns! ¢punbTpyromux MarepuanoB. MHorocnoiaeie GuinbTpel. OnoTanus, ee GU3NKO-XUMHUYE-
ckasi cynrHocTh. CriocoObl (GroTaMoHHOW ounCcTKU. DoTanys ¢ MOMOIIBIO MalllUH UMIeIIep-



HOTO TUMA. XapaKTepUCTUKA HAMIOPHOHU (roTanuu. YCTPOUCTBO (PIOTOOTCTOMHUKOB. XapakTe-
PUCTHKA DIIEKTPOQIIOTAIIH.

DU3NKO-XMMHUYECKAsi OYUCTKA CTOYHBIX BOJA. OUMCTKA CTOKOB OT MEJIKOJUCIIEPCHBIX U
KOJUIOMJIHBIX IIpUMeEceil. XapaKTEepUCTUKa ABJICHUS Koarynsuuu. ['erepokoarynsuus. Pacmopo-
CTpaHEHHBIE KOAryJsHTHI. XapaKTepHCTUKAa MHKYOAllMOHHOTO MEpHOJa, CTaJIul pOCTa YACTHUIL
TBepIo# (pas3el u cTamuu crapeHus: TBepAoil ¢as3pl. BimsHue pa3znuyHbIX (AaKTOPOB Ha MPOLIECC
koarymsiuuu. CoocaxJeHHe pacTBOPUMBIX INpUMeEced Npu rerepokoaryiasiuuu. OmnpenencHue
¢dnokynsun. OU3NKO-XUMUYECKUE OCHOBBI SBIICHHUS (uIoKyssiuu. Tunsl (rokynsHaTOB. [IpH-
MEpbI UCIOJIb3YeMBIX B MPOIECCaX OYMCTKH CTOKOB MPHUPOJHBIX U CHHTETHYECKUX (IIOKYIISH-
TOB. CBS3b QIIOKYIISIIAN C KOATYIISALIUEH.

OuncTKa CTOYHBIX BOJ OT PACTBOPHUMBIX HEOPraHWYECKUX IpumMecel. PeareHTHbIe MeTO-
nel. Meton oOpatHoro ocmoca (runepduibTpanus) U yiabTpaduiabTpaius. XapakTEepUCTHKA
MeMOpaH JJIs OCYIIECTBIEHUS 00paTHOr0 ocMoca. MeTos1 HOHHOTO oOMeHa. OYHCTKa CTOYHBIX
BOJI OT PaCTBOPUMBIX COJIEH METOJOM JIEKTPOANATHN3A.

buonoruyeckast ouncTKa CTOYHBIX BOJA AKTUBHBIN Wi, OMOIUIeHKa. MeXaHu3Mbl OKUCIIH -
TEJIBHOTO U BOCCTAHOBUTEJILHOTO MPOILIECCOB OMOOUNCTKU. AIPOTEHKH, OMO(PUIBTPBI, OHOJIOTH -
yeckue npyasl. MIx ycTpoicTBo M npuHIMn AectBus. [lytu mpenoTBpalieHus NOCTYIUIEHHS B
MIPUPOIHBIE BOJIOEMbI OMOTEHOB U3 COOPYKEHUN OMOJOrnueckoi ouucTKu. [IpuHimn neicTBus
METaHOTEHKOB. bruonornueckas nepepadoTka 0TX0/10B )KMBOTHOBO/ICTBA.

OBTpodUKaAIUs BOJOEMOB. XapaKTEPUCTHKA OJUTOTPO(HBIX U IBTPOGHBIX YCIOBUI B
BoJloeMax. AHTpPOIOTEHHOE 3BTpOo(HUpoBaHME BOJOEMOB. DBTpoduKaIus u mpodiemMa CHUHE-
3eJIeHBIX BOJIOpOoCciied. ANbroTOKCHHBI. OKHCIUTENbHO-BOCCTAHOBUTENIBHOE (PEIOKC) COCTOSTHUE
BOJIOEMOB U €ro CBA3b ¢ 3BTpodu3aiueil. Poib TOHHBIX OTI0KEHUHN B (POPMUPOBAHUN KaueCcTBa
BOJIHOM cpenbl. KpyroBopoT Maprasiia B mpupoIHOM BOJHOM Cpejie B YCIOBHSX SBTPOUKAIINHI
BosoeMoB. McTrouHnkn HaHOCOB U OnoreHoB. boprba ¢ 3BTpodu3zanueit. Poab 00JIOTHBIX 3KOCH -
cteM B 0opnbe c 3BTpodukanmeii. KoHTposb 3a 0cagKOHAKOIIEHHEM M YPOBHEM OHOTEHOB.
[IpoGneMbl aHTPOTIOT€HHOTO 3aKHCIIEHUSI BOJOEMOB.

OO0mume mpeacTaBIeHUs] 0 METOIaX OYHCTKH arMoc(epbl OT Ta3000pa3HbIX M adPO30JIb-
HBIX 3arpsi3HUTeNel: abcopOmus, aacopOuus, KOHACHCAIUs, KaTaJuTHYecKas HeWTpasu3aius,
JOKUTaHWe. YJaBiIuBaHUE a’po30iiel B CKpyooOepax, ¢puibTpax, anekTpodunbTpax. O4ucTka ot
MIBUTH.

[TouBennnie skocuctembl. [IpoGieMbl OXpaHBI OKpYXKawolled cpedabl B Ipolecce
CEJIbCKOXO03SUCTBEHHOTO MTPOU3BOACTBA. HapylieHue OMoI0ruueckoro paBHOBECHUS B Pe3yiibTare
MIPUMEHEHUS] YI0OpeHU U SAI0XUMHUKATOB.

Hcrouynukn TBEpABIX OTXOJOB; MX CBOMCTBA; FOPOJACKONW MYCOp, WJI CTOYHBIX BOJ, OT-
XOJIbl CEIBCKOXO3SIICTBEHHOTO MPOM3BOJCTBA, LIEUII0NI03a W Oymara, OTXOAbl XUMHYECKOM
MIPOMBIIIJIEHHOCTH, 30J1a, I1ak. [lepepaboTka 0TX010B; 3axopoHeHne. OU3NKO-XUMUYECKUE Me-
TOABl OYUCTKU. XUMHUYECKass U OHoXuMHU4eckas o0paboTka oTxoq0B. CoBpeMeHHbIE OMOTEXHO-
JIOTUYECKUE METOJbl 00€3BPEKMBAHUS OTXO0JI0B. MHOTOCTyNEeHYAThle KOMIUIEKCHBIE CHUCTEMBI.
Tepmuueckue ciocobbl 006e3BpexkrBanus. MeTopl pa3feNeHus: Ipu yTUIN3auu oTxoaoB. Hce-
M10JIb30BAHUE TBEP/BIX OTXOJA0B MPOMBILIJIEHHOCTH.

Knaccugukanuss paguoakTUBHBIX OTXO0J0B. [IpoGiembl JoOKamu3alMM, KOHCEpBAIUH,
3axopoHeHus. [lepepaboTka u HCHoab30BaHNUE.

MECTO XUMHUUYECKHX ITPOU3BOJICTB B KOHIEIIIUN YCTOMYUBOT'O PA3BU-
THUA

Pecypco- u sHeprocOepekeHHe W KOMIUIEKCHOE HCIOJIb30BAHUE CBIPbSi — CTpaTerus
peleHust 3KoJoruyeckux npodbiem. TpeboBaHus K pecypcocOeperaromeil TEeXHOJIOTHH:
0eCCTOYHbIE TEXHOJOIMYECKHE CHUCTEMbI, HCIIOJIb30BaHUE OTXOJOB KaK BTOPUYHBIX
MaTepHAbHBIX ~ pPECYpCOB,  KOMOMHHMpPOBAHHE  IPOM3BOJCTB,  CO3JAaHHE  3aMKHYTBIX
TEXHOJIOTMYECKUX MPOLIECCOB, TEPPUTOPUAIBHO - MPOMBIIUIEHHBIX KOMILIEKCOB. [IpnHIMIBI
CO3JAHMSI DKOJIOTMUECKM YHUCTBIX M KOMIUIEKCHBIX MAaJOOTXOIHBIX TEXHOJoruil. Poib
XUMUYECKON TEXHOJOTHU B SHEProcOepekeHUH.
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NPUHIUIIBI OBECIIEYEHUSA BE3OITACHOCTHU YEJIOBEKA

M OKPYKAIOUIEW CPEJIbI

OcHoBBl Teopum omacHocTedl. OmacHoe cocTosiHMe; ero mapamerpbl. Knaccudukarus
OIIACHOCTEW. YPOBEHb OMACHOCTHM M METOJbl €r0 OLUECHKUA. MeXaHU3Mbl ONACHBIX BO3JCHCTBHIA.
[kana onacHocteil. [lonsTue 00 sxonoruueckoM prucke. HopmasbHbIi (10MyCTUMBII) 9KOJIOTH-
yeckuil puck. [IpaBuia 10mycTUMOro 3K0ja0ruueckoro pucka. OmneHka Tpex coCTaBISOIINUX KO-
JIOTHYECKOro pucka. [IoHsATHE O 30HaX MOBBIIIEHHOIO 3KOJOTMYECKOIO PUCKA, 30HAX YPE3BbI-
YaifHOM SKOJIOTMUECKOW CHUTYyallMM U 30HAaX JKoJorhuueckoro OeacTtBusi. OCHOBHBIC TEHJIECHIIUU
pa3BUTHUS ONACHOCTEW IIPUPOJHOTO M TEXHOTEHHOIO xapakrepa. [loHsaATusa o paguycax 3KOJIOTH-
YECKOM, aBapUHHOM U TICUXOJOTUYECKONW O€30MacHOCTH MPU COOPYKEHUU U IKCILTyaTallud TeX-
HOT€HHO OIAaCHBIX OOBEKTOB.

AHnamu3 pucka. [IpuyumHBl BO3HHMKHOBEHMS aBapuiiHON cutyauun. Popmyna OLEHKH
pucka. OCHOBHBIE BOIIPOCHI, pelIaeMble aHaJIN30M pucka. [locienoBarenbHOCTh ATANOB aHaIU3a
pucka. Ilonsitue o gepeBe coObITUH U JAepeBe OTKa30B. LI€HHOCTh HCHOJB30BaHUS JepeBa
OTKa30B Mpu aHanu3e pucka. Hanbosnee BeposTHbIE TUIIBI UCXOAHBIX OTKa30B. YacTOTHBIN aHAIN3
aBapUHBIX COOBITHH. DTambl YacTOTHOrO aHaiu3a. YeTelpe 3ajauu, pelraeMble METOJaMu
JiepeBa OTKa30B U JiepeBa coObITUNA. MeToin4yeckie OCHOBBI aHaIN3a PUCKa C MIOMOIIBIO JiepeBa
OTKa30B. XapaKTepuCTUKa Tpex TIpynn oTka3oB. CTpykrypa nepeBa oTkas3oB. [Ipumepsr
HCIIOJb30BAHMS JIOTMUECKMX 3HAKOB IIPH IOCTPOCHHM JepeBa OTKa30B. YeTelpe craauu
MIPOXOKIACHUSI TPOLIETyPhl aHAIH3a JIepeBa COOBITUH.
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Ilepeyenn npakTHYecKuX padoT

12

No Ne paznena n HaumenoBanue npaxrtuueckux padbot | Tpymoem | Ilpaxtuueckas |[OueHOUYHBIE dopMupyemsle
/I | rempl KocTh MOATOTOBKA CpeacTBa KOMIICTCHIIUN
(uacsl)
JTACIUTUINHBI
1 Oxpyxarorias 1. OkuCINTENHHO-BOCCTAHOBUTEIHEHOE 2 2 [TpoBepka
cpena Kak (PEIOKC) COCTOSIHUE BOIOEMOB U €T0 kontponbHbix | 11K-4,1
crcTeMa CBSI3b C OBTpodu3anueid. Poib JOHHBIX Y MUHU- TK-5.2
OTJIOKEHUH B QOpMHUPOBAHUH KauecTBa KOHTPOJIBHBIX IK-6.1
BOJIHOM CpeIbl pabor
2. McTouyHNKN HAHOCOB ¥ OMOTE€HOB. 2 2
Boprba c aBTpoduzanmeii. Ponb
OOJIOTHBIX IKOCHCTEM B OOpROE ¢
sBTpodukanueii. KoHTpoib 3a
0CaJIKOHAKOTUICHUEM U YPOBHEM
ouoreHoB. [IpobaemMbr aHTPOITOTEHHOTO
3aKHCIICHUS BOJIOEMOB
2 AHTpONIOreHHbIe | 3. DBTpoQuKaLHUs BOJIOEMOB. XapakTepu- | 2 2 ITpoBepka
BO3IEHCTBHSA HA | CTHKA OIUTOTPO(QHBIX U BTPO(HBIX xoHTponbHeIx | 11K-4,1
OKPYKAIOLIYIO YCJIOBHI B BOZOEMAX. AHTPOIIOIE€HHOE DB~ U MUHH- gﬁgi
cpeny TporpoBaHE BOTOEMOB. DBTPOPUKAITHS KOHTPOJIBHBIX :
1 TipobiemMa cHHe-3eNeHBIX BOJOPOCIIEH. pabot
AJIBrOTOKCHHBI.
4. IlouBennsIe 3xK0ocucTeMBI. [IpobmeMbt
OXpaHbl OKPY’KaIOIIel Cpe/ibl B IPOIIecce 2 2
CENbCKOXO03HUCTBEHHOTO TIPOU3BOJICTBA.
Hapyienne O1onornueckoro paBHOBECHs
B pe3yabTaTe IPUMEHEHHS yI00pEHUA 1
SITOXUMHUKATOB
3 OCHOBHBIE 5. MexaHndeckasi O4MCTKA CTOYHBIX BOJI. 2 [IpoBepka
HAIIPaBJICHUS 1 XapaKkTepUCTHKA PEIIETOK U MECKOIOBOK. KoHTpoibHBIX 1 | 1TK-4,1




METO 16l 60PHOBI
C 3arps3HECHUSAMHU
OKpYyKaroLen
cpenbl

OCaX/IEHUS CPEAHETUCTIEPCHBIX
npuMeceil. XapakTepuCTHKa
OTCTONHUKOB. OTCTauBaHUE B TOHKOM
cioe xxuaKocT. TpyOuaTsie u
IJIaCTUHYAThIe OTCTOWHUKH. OCBeTIeHne
CTOKOB B CJIO€ B3BEILIEHHOI'O 0CAJIKa

6. OuibTpoBaHue. XapaKTePUCTHKA
anmnapaToB ¢ (UIBTPOBATHLHBIMU
[eperopoikaMu 1 3epHUCTON 3arpy3KOu.
Bapabannbie pmibTphl. THIbI
(UIBTPYIOINX MaTEepPUaoB.
MHorocmnoiHble QUIBTPBI

7. ®@notanus, ee GU3NKO-XUMHUYECKAS
cyuHocTh. CriocoObl (roTaruOHHOM
o4yrCTKH. DIOTaNS C TOMOIIHIO MAIITHH
VMMITEIJIEPHOTO TUTIA. XapaKTepUCTHKA
HaTopHOH (ioTanuu. Y cTpoiCcTBO
(hITOTOOTCTOMHUKOB. XapaKTepPUCTHKA
3JIEKTPOhIOTAIIHH

8. du3HKOo-XxUMHYECKas OYMCTKA CTOUHBIX
BoA. OYHCTKa CTOKOB OT
MEJIKOUCTIEPCHBIX W KOJIJIOUIHBIX
npumeceil. XapakTepucTUKa SBICHUS
KOaryIsinuu. | eTepokoaryssimms.
PacripocTpaneHHbIe KOATYIISHTEHI.
Brustaue paznumaHbIX GaxToOpoB Ha
riportecc koarymsimun. CoocaxkieHrne
PacTBOPUMBIX IIpUMecei pu
rerepokoarymsanun. OnpeneneHne
bnokymanun. OU3NKO-XUMHYECKIE
OCHOBBI sIBIIeHHSI (PIIOKyIsiiid. THImbt
(hnokynsaTOB. [IpUMEpHI UCTIONB3YEMBIX B
MIPOIECCaX OYMCTKH CTOKOB ITPUPOIHBIX U
CUHTETUYECKUX QIIOKYITHTOB. CBS3b
(hHoKynAIHA ¢ Koarysiuen

9. OuncTKa CTOYHBIX BOJ OT

KOHTPOJIBHBIX
padoT

I1K-5.2
I1K-6.1
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PacTBOPUMBIX HEOPTaHHYECKUX
npumeceil. PearentHeie meTonsl. Meron
o0patHOro ocmoca (runeppuiabTpars) u
yabTpadmIbTpanys. XapakTepUCTHKA
MeMOpaH JUIst OCYIIECTBIICHHS 00paTHOTO
ocMoca. Meron HOHHOTO 0OMEHa.
OunCTKa CTOYHBIX BOJ OT PACTBOPHUMBIX
coJIeli METOIOM 3JICKTPOAHAIIH3a

Mecto
XUMHAYECKUX
MPOU3BOJICTB B
KOHUEIILINU
YCTOMYHBOTO
[pa3BUTHS

10. TpeboBanus k pecypcocOeperaroieit
TEXHOJIOTUU: OECCTOYHBIC
TEXHOJIOTHYECKIE CUCTEMBI,
KCIIOJIb30BAaHME OTXO0JI0B KaK BTOPUUHBIX
MaTepUaJIbHBIX PECYPCOB,
KOMOWHHPOBAHKE ITPOU3BOJICTB, CO3aHUE
3aMKHYTBIX TEXHOJOTMYECKUX ITPOLECCOB,
TEPPUTOPHUATBHO - TTPOMBIIIIIIEHHBIX
KOMIIJICKCOB

11. OGmme mpeacTaBICHUS O METOIAX
OYUCTKH aTMOC(hEpHI OT Ta3000pa3HBIX U
AdPO30NIBHBIX 3aTrPs3HUTENCH: abcopOITs,
ancopOImsi, KOHICHCAITHS,
KaTaJiTHYecKasi HeWTpaiu3aus,
JIO)KUTaHue. Y 1aBJIMBaHUE a3pO30Jieil B
CKpyObepax, ¢puipTpax,
anekTpoduibTpax. OUMCTKA OT MBLTH

12. icTOYHMKY TBEPBIX OTXOIOB; UX
CBOIICTBA; FOPOACKON MyCOp, UJI CTOYHBIX
BOJI, OTXOJIBI CENbCKOX03HCTBEHHOTO
IIPOM3BOJICTBA, IEIITI0I03a U Oymara,
OTXOJIbl XHMHYECKOH TIPOMBITIIIEHHOCTH,
3oma, nak. IlepepaboTka oTX00B;
3axopoHeHue. OU3NKO-XUMUYECKHE
METOJIbI OUUCTKU. XUMHUYECKas H
OonoxuMuyeckasi 00paboTKa OTXOIOB.
CoBpeMeHHbIE OMOTEXHOIOTHIECKIE
METOJIbI 00€3BPEKUBAHUS OTXOJIOB.

IIpoBepka
KOHTPOJIbHBIX U
MHWHU-
KOHTPOJIbHBIX
pabot

I1K-4,1
I1K-5.2
I1K-6.1
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MHorocTyrneH4YaTbie KOMIUICKCHBIC
cucteMbl. TepMUYeckue CriocoObl
00e3BpeKUBaHUS. METObI pa3IeeHUs
NIpU YTUIU3AIUNA OTXOJOB.
Hcnonp3oBaHue TBEPIBIX OTXOJ0B
MIPOMBIIICHHOCTH

13. buonorndeckast O4UCTKA CTOYHBIX BOJ
AKTHBHBIH W1, OMOIUIEHKa. MeXaHU3MBbI
OKHUCJIUTEITLHOTO ¥ BOCCTAHOBUTEIHLHOTO
MIPOIIECCOB OMOOYUCTKH. AIPOTCHKH,
ouodunbTpsl, OMoOrNUeckue npyabpl. Mx
YCTPOMCTBO M NpUHIUI AercTBH. [Tyt
MIPEIOTBPAIICHHS TIOCTYTIICHHUS B
TIPUPOTHBIE BOTOEMBI OHMOTCHOB W3
COOPY)KEHUH OMOJIOTHYECKON OYMCTKH.
ITpunimn necTBUS METAHOTEHKOB.
buonornyeckas mepepaboTka 0TX00B
’KHBOTHOBOJICTBA.

[ [puHIUTIBI
oOecreueHUs
0€30I1aCHOCTH
yeoBeKa U
OKpYyKaroleu
Cpebl

14. Knaccudukarms paarioakTHBHBIX
oTx0710B. [IpoGiieMsl ToKamM3anny,
KOHCEpBAallMH, 3aXOPOHEHUS.
[lepepaborka u ucnoIb30BaHUE

15. YpoBeHb OnacHOCTH U METOJBI €TI0
OLIEHKH. MeXaHN3MBbI OIacHBIX
BozgencTeuil. [lIkana omacHOCTEN.
[TonsTHE 00 5KOIOrMYECKOM PHUCKE.
Hopmanbasrii (D0mycTUMBIIA)
sKonorudeckuil puck. Ilpasuna
JOIYCTHMOTO 3KOJIOTHYECKOI'0 PUCKa

16. OmeHka Tpex COCTaBISIONIIX
9KoJIorHYecKkoro pucka. I[lonstus o
paauycax SKOJIOTMYECKOM, aBapuUilHON U
MICUXOJIOrMYEeCKOi 6€30MaCHOCTH IPU
COOPY’KEHHUH M 3KCIUTyaTallil TEXHOTEHHO
OIACHBIX OOBEKTOB

17. IlpuavHBI BOSHUKHOBEHUS aBapUHHON

[IpoBepka
KOHTPOJIBHBIX U
MUHU-
KOHTPOJBHBIX
padot

I1K-4,1
I1K-5.2
I1K-6.1
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cutyanu. OCHOBHBIE BOIIPOCHI, 2 2
pelaeMble aHAJIN30M PHUCKA.
[locnenoBaTenbHOCTH ATANOB aHANIN3A
pucka. [lonsiTue o nepeBe coObITHH U
JepeBe OTKa30B. MeToanyecKne OCHOBBI
aHaJu3a prcKa ¢ MOMOIIBIO IepeBa
OTKa30B

18. XapakTepucTrKa Tpex IpyI OTKa30B.
CrpykTypa nepeBa oTkazoB. [Ipumepsl
WCTIOJIb30BAHMS JIOTHIECKHX 3HAKOB TPH
MOCTPOCHUH JIepeBa OTKA30B

* Ha mpaktudeckne padoThl oTBoUTCS 32 yaca. Kaxmaomy CTyIeHTy mpeiaraeTcsi BBIOTHUTD paOOThl U3 MPEICTABICHHOTO CITHCKA.
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4.3.2. Ilepeyenn TeM (BONPOCOB), BHIHOCUMBIX HA CAMOCTOSITE/IbHOE H3y4YeHHe
(camocTosiTeIbHASA padoTa CTY/JACHTOB)

Ne Tema 3anaHue ®opmupyemas | UK
HEJI. KOMITCTEHITHS
14 IToaroToBka I1K-4 I1K-4.1
OxpysKalomas cpexa Kak KOHTPOJIbHBIM [1K-5, T1K-6 [1K-5.2
MUHH- I1K-6.1
cucTremMa
KOHTPOJILHBIM
pabotam
5-8 TToxroroska [1K-4 IIK-4.1
AHTpONOreHHbIE KOHTPOJIbHBIM [1K-5, T1K-6 [1K-5.2
BO3/1eliCTBUS HA MUHH- I1K-6.1
OKPY>KAIOILYI0 Cpexy KOHTPOJILHBIM
pabotam
9-11 OcHoBHbIe HanipaBJjeHnus | [Toaroroska I1IK-4 [1K-4.1
U MeTOo/Ibl 60PBLOBI € KOHTPOJIBHBIM [1K-5, TIK-6 [1K-5.2
3arpsisHeHusIMH MUHU- [1K-6.1
OKpY Kamouiei cpeabl KOHTPOJIbHBIM
paboTtam
12-14 | MecTOo XUMHYECKHUX IToaroroska [1K-4 [1K-4.1
NMPOMU3BOJICTB B KOHTPOJIBHBIM [1K-5, TIK-6 [1K-5.2
KOHIENIIUN YCTOIHYMBOI0 | MUHU- I1K-6.1
pPa3BUTHA KOHTPOJIbHBIM
pabotam
15-17 [ToaroroBka [1K-4 [K-4.1
IIpuHIUNBI 00ecnieyeHusi | KOHTPOIbHBIM [1K-5, I1K-6 I1K-5.2
0€30MaCHOCTH Yel0BeKa | MUHU- I1K-6.1
U OKpY:Kamolleii cpeabl KOHTPOJIbHBIM
paboTam
4.4 MeToanuyeckne yKazaHusi M0 OPraHU3alMH CAMOCTOATENbHON PadoThI
CTY/IEeHTOB

CamocrosTenbHas paboTa CTYACHTOB, CBs3aHHAs C 3aKpEINICHHEM TEOPETUYECKOTO
MaTtepuana B BUAE MOATOTOBKH K TEKYIIEMY KOHTPOJIIO MPOBOJUTCS BO BHEAYTUTOPHOE BpEMs.
Metonuueckie peKOMEHIAIMU M0 THUIOBBIM 3aJlaHUSIM CaMOCTOSTEIbHONH paboOThl CTYIIEHTOB
npuBeIeHbI B (DOHE OIIEHOYHBIX cpencTB Y MK/,
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V. YYEBHO-METOAWYECKOE H HHOOPMAIIHOHHOE OBECIIEYEHHE
JAACIHTITHBI (MOLYJIST)

a) (henepatsHble 3aKOHB! U HOPMATHBHEIE JOKYMEHTBI (TIpY HaIWIKH)
1. ®enepansnpiit 3akoH ot 10 auBapst 2002 . N 7-03 06 oxpaue oxpyxaromeii cpeast
6) ocHoBHas MUTeparypa

1. Tutyneko, Bukrop Muxaidjiopuy. TexHOreHHEIE CHCTCMET M SKOTOTHYECKHi PHCK
[3nexTponmsif pecype] : yde6. mms By3or no nanp. "3KOIOTHs M IPHAPOIOTIOIB30BaHHUE"
/ B. M. Ilutynexo. - 3BK. - M. : Axanemus, 2013, - Pexum nocryma: 943 "Bubnuorex".
- 20 mocTynos. - ISBN 978-5-7695-9580-6.

2. Tapacosa, H. I1. Omenka Bos3sieitcTRys TPOMBIITICHHEIX OPETIPHATHI Ha OKPYKAIOIYIO
cpeay [SnexTponssii pecype| : yuebmoe nmocobue / H. I1. Tapacosa, B. Epmonenxko, A.
3atiuen, B. Makapos. - Mockga : BUHOM. Jlabopatopus sHanuit, 2012. - 230 c. - Pexum
noctyna: 35C "Aubyke". - Heorpamuuy. moctyn. - ISBN 978-5-9963-1059-3.

3. Maiictpenko, B. H. 3xonoro-anamruueckuii MOHUTOPHUHI' CTOMKHX OPTaHUYecKHX
3arpsasHATeNne [DnexTponnLiit pecype] : yue6. mocobme / B, H. Maiictpenko, H. A.
Knzoes. - Mocksa : Busom. Jlabopatopus 3uarmit, 2012. - 323 c. - Pexum noctymna: 9BC
"Aiibykc". - Heorpanuy. noctym. - ISBN 978-5-9963-0769-2.

B) JONOTHHUTENBHAS THTEPATypa

1. Ouenxa BO3NEHCTBAN MPOMBLILTEHHAIX TIPCAIPASTAN Ha OKPYXKAFOLIYIO CPEJLY
[Dnexrponmsiii pecype] : yue6. mocobue. - Mockea : Bumom. Jlaboparopus 3HaHmi,
2012. - 230 c. - Pesxum nocryna: DBC "Usnarensereo "Jlany”, - Heorpanny. pocrym. -
ISBN 978-5-9963-1059-3.

2. Jipyros, lOpuit Cremanosuy. AHamiz 3ArpA3HEHHOR BO/IbI [DNMeKTpoHHEH pecypce] / FO.
C. Ilpyro., A. A. PomuH. - Mocksa : BiHow. Jlaboparopus 3Haumid, 2012. - 678 ¢. : un. ;
25 cm. - (Metozbl B xuMun). - Pexum nocryma: DBC "Usnarenscrso "Jlans". -
Heorpanmy. gocryn. - Bu6amorp. B xoue 1. - ISBN 978-5-9963-1523-9.

1. http://www.chem.msu.su/rus/teaching/technorisk. htm|

s W e

r) 6asbl JaHHBIX, HHOOPMAIHOHHO-CIPABOYHEIE H IOHCKOBbIE CHCTCMEL 1 ‘%)D ury
\
| BS

2. http://www.chem.asu.ru.html
3. www.elarusu.ru/.../1569/ 1/1333921_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
V1. MarepuaabHo-TexnugecKkoe ofecinedcHHe AUCIHILTHHEBL:

[lomemeHuss 7  TIpOBENEHHs  JEKUMOHHBEIX U TIPAKTHYECKUX  3aHATHH,
YKOMIITEKTOBAHHbIE HEOOXOMUMBIM 0GOPYIOBAHHEM, @ HMEHHO:

° @yAMTOPMH. OCHALICHHHIC MYNMETUMEIMHHBIMH CPENCTBAME, JUI  HPOBEACHHS
@YMUTOPHBIX W PAaKTHYECKUX 3aHATHH (aym. 402, 426, 303); aym. 5, 402, 426 obopyzoRaHkL
MYIBTUMEIMMHEIME mpoektopaMi (InFocus IN 105 (3D Ready)), HacTeHHBMH DKPaHAMH,
HOyTOYKamu Samsung NP 300T5A-AOFRU;
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MarepuaJbi:

Harnsanno-paznaTtounble MaTepuaibl: CXEMbl («IEpEBO» COOBITUH, «IEPEBO» OTKA30B,
Ip.), MaKeTbl pPa3IHYHBIX YCTAHOBOK, WUIIOCTPUPYIOUIMX METOAbl OYHCTKH, (HOTO-
KUHOTIPE3EHTALMN TEXHOT€HHBIX KaTacTpod 1 aBapuil u T.II.

VI1l. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B mponecce M3Yy4YCHHA OUCHUIUIMHBI HCIOJB3YIOTCA KaK TpPaJullUOHHBIC, TaK H
HMHHOBAIIMOHHBIC TCXHOJIOTMHU, AKTHBHBLIC W HWHTCPAKTHBHBLIC MCETOJAbI U (1)0pMI)I 06yquI/1$1:
TEXHOJIOTUSL OOBSICHUTEIbHO-UUTIOCTPATUBHOTO OOBACHEHUH C 3JEMEHTaMHU IpOOJIEMHOTrO
HU3JI0KCHUS, TEXHOJIOT U HpO(i)eCCI/IOHaJ'II)HO-OpI/IeHTI/IpOBaHHOFO 06y‘-I€HI/I$[, JICKITUH,
O6’B$[CHI/IT€J'IBHO-I/IJ'IJ'IIOCTpaTI/IBHI)II\/JI METO C DJIEMEHTaMHU HpO6JI€MHOFO HU3JI0KCHUA,
KOHTPOJIbHBIE Pa0OTHI, pa300p KOHKPETHBIX CUTYyaIlUi, pellieHne CUTYallMOHHBIX 3aj1au.

VIll. OHEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJIA A
HNPOMEXKYTOYHOU ATTECTALIUUN

Ouenounnie MmaTepuaanbl (OM):

OneHouHble MaTepUallbl TEKYILIETO0 KOHTPOJIS - B BHI€ MUHU-KOHTPOJIBHBIX paboT, pa3dbopa
KOHKPETHBIX CUTYallU, pellieHusl CUTYallHOHHBIX 3aja4, AeJTOBbIX UTp U Jp. HazHaueHue
orieHouHBIX cpenactB TK - BeisiBUTE chopmupoBanHocTh Komnereniuii [1K-4.1; TTK-5.2;
[1K-6.1.

MartepuaJibl AJ15 IPOBeAeHUs] TEKYIIEro U MPOMeKYTOUYHOT0 KOHTPOJISI 3HAHU I
CTY/I€HTOB:
IIpumepHbIe BoNpochI A5l IPOBeIeHNS] KOHTPOJIbHBIX padoT

Oxpyskaronias cpeja Kak cucreMa

CTpyKTypa 5KOCHUCTEM. DJIEMEHTHI SKOJOTMUYECKUX CUCTEM U UX XapaKTEPUCTHUKH.
DKOJIOTHYECKHE KPU3HUCHI U SKOJIOTMYECKUE PEBOJIOINH B HUCTOPUU [IUBUIIA3ALIHH.
3akonsl KomMoHepa.

OO1ue npeacTaBIeHUs O MPOIYLIEHTaX, KOHCYMEHTaX U PEAYIIEHTaX B 9KOCUCTEMAX.
3a1uTHBIE MEXaHU3MbI IPUPOTHON CPEJIbI.

MexaHu3MBbl CAMOPETYJISIIUHI, CaMOOYHIIeHrne Onocdepsl.

B xax oM cityuae He0OX0AMMbI KOHKPETHBIE IPUMEPHI.

AHTpONIOreHHBIE BO3JACHCTBHS Ha OKPYKAIOIIYIO Cpeay

TexHOreHHbIe CUCTEMBI: OTIpe/IeIeHUe, KIacCupUKaLHSL.

HcTounuku BeIOpOCa 3arpsi3HAIOIIMX BELIECTB B OKPYXKAIOILYIO Cpeay.
DKOoJIOrHYecKHe NOCIECTBUS 3arpsA3HEHHsI OKpYyXKaroIlle cpeibl 1 IpoOIeMbl
9KOTOKCHKOJIOTHH.

Okonornyeckue npobiaems! Mpkyrckoit ob6mactu.

IToka3aTenn KayecTBa OKPYKaIOLIEH CPEbI.

OKoJIorn4ecKas SKCIepTu3a.

Cpasnenue 'OC, TOC u ADC — «qUII0CBI» U «<MUHYCBD)

OcHOBHBIC HAIIPABACHMSI ¥ METOJIbI 60DB6]>I C 3arpsA3HEHUEM OKPYKAIOMIEH CpeIbl

XapakTepuCTUKa PEeLIETOK U IECKOJIOBOK.
Kunernka ocaxieHus1 CpeJHEIMCIIEPCHBIX TPUMECEH.
XapakTepucTUKa OTCTOMHUKOB.
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@unbTpOBAHUE.

@rnoTanus, ee PU3NKO-XUMUYECKasi CYIIHOCTb.

OuncTKa CTOKOB OT MEJKOJUCIIEPCHBIX M KOJJIOWAHBIX MpUMecel. XapakTepUCTHUKA SIB-
JeHus Koaryssinuu. ['erepokoarymsus.

Omnpenenenue Guokynsaun. PU3NKO-XUMUYECKHE OCHOBBI SBICHUS (QIIOKYIISIIHU.

O4ncTKa CTOYHBIX BOJ OT PACTBOPUMBIX HEOPTaHUIECKUX ITPUMECEH.

Meton oOpatHOTO OcMOca (TunepGUIbTPALHs) U YIbTpapUIbTPAITHS.

Buonornyeckast O4MCTKA CTOUYHBIX BOJ]

OBTpo UK BOJOEMOB.

Ounctka atMocdepsl OT ra3000pa3HBIX U a3PO30JIBHBIX 3arps3HUTENCH: abcopOmms, a-
copOLusi, KOHACHCAIHS, KaTATMTHYECKasi HeUTpau3alus, T0KUTaHue.

[TpobGmeMbl 0XpaHBl OKPYKAIOMICH CpeIbl B MPOIECCE CEIBCKOXO03SIUCTBEHHOTO MPOU3-
BOJICTBA.

VIcTOYHHMKH TBEP/IBIX OTXOJIOB.

[lepepaboTka 0TX0A0B; 3aXOPOHEHHUE.

Knaccugukarms painoakTHBHBIX OTXOIO0B.

CuryannonHas 3agada: CoCcTaBUTh CXEMY OUMCTKH BBIOPOCOB B aTMOC(EPY/CTOUHBIX BOJT
MpeanpusTHs (10 BIOOPY Mperno1aBaTesl)

XUMHYECKHE IPON3BOJICTBA M KOHIIEHIINSA YCTOMYMBOTO PA3BUTHS

Pecypco- u sHeprocOepekeHre u KOMIJIEKCHOE UCTIOIh30BAHHUE CHIPHSI

TpebGoBanus Kk pecypcocOeperaronieii TeXHOJIOTHH.

[lpyuHUMOBI CO3AaHUA SKOJOTMYECKM YHCTHIX ©  KOMIUIEKCHBIX MAalOOTXOAHBIX
TEXHOJIOTUH.

Ponb xuMHuueckoi TEXHOJIOTUH B DHEPTOCOEepEKECHIH.

CuryannonHnas 3agada: CoCTaBUTh TEXHOJIOTMUYECKYIO CXeMY MpeAnpustus (o BbIOOPY
MpernojaBaTelis) Ha OCHOBE MPUHIUIOB «3€JIEHON XUMUNY.

O0ecneueHne 0€30IMaCHOCTH YEJIOBEKA U OKPYKarOMIEH cpeIbl

Knaccudukanus omacnocreid. [llkana onacHocreit.

[IpaBusia JOMYCTUMOTO YKOJOTHYECKOTO PUCKA.

30HBI TTOBBIIIEHHOTO IKOJIOTHYECKOTO PUCKA, 30HbI YPE3BbIYAMHON IKOJOTUUECKOU CUTY-
allMy M 30HBI SKOJIOTHYECKOTO OENCTBHSL.

Panuycel skog0rn4ecKkoii, aBapuifHOM U MCUXOJIOTHYECKON O€30MaCHOCTH.

CocraBiieHHE JiepeBa 0TKa30B (110 3aJaHHI0 IIPENoIaBaTeIs).

CocraBiieHHe aepeBa COOBITHIA (110 3a/IaHHUFO TIPETIOaBATEIs ).

TemaTuka 3aaHuii 17151 CAMOCTOSITEJILHOM PadoThI

1. Oxapakrepu3oBaTh TOIUIMBHO-3HEpreTUYeCKHi koMiuieke pkyTckoii o0nacTu.

2. Pa3MenieHne OCHOBHBIX MNPEANPHUATUN XHMUYECKOH NPOMBIIIJICHHOCTH W HPEANpUATHA
LIBETHON MeTa/Typruu Ha Teppuropun Mpkyrckoit o0nacTu.

3. OxapakTepu3oBaTh pasMeIleHHe MPEANPUATHNA HEeJUTI0N03HO-0yMakHON MPOMBILIUIEHHOCTH
Ha Tepputopun MpkyTckoit 001acTH 1 OLEHUTh XapaKTep 3arpsA3HEHUI OKpYKarollei cpeibl
9TUM THUIIOM NPEANPHUITUH.

4. Bo3zneiictBre AHTrapcKHX BOJOXPAHHIIUII Ha 3KOJIOTMUYECKYI0 0OCTaHOBKY Tepputopuu Hp-
KYTCKOH 00JIacTH.

5. T'opHo-noObiBaromas MPOMBIIUIEHHOCTE MpKyTcKkol 00nacTH M ee TeXHOT€HHOE BO3eH-
CTBHE Ha TeppuTopHio MpKyTckoit o0GiacTu.
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10.
11.

12.
13.
14.
15.
16.

17.
18.

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

25.
26.

217.
28.

21

Haubonee onacubie Tumnsl npeanpustuii UpkyTckoil 001acT ¢ TOUKU 3pEHUS 3arpsA3HEHUS
TeppuTopuu MpKyTCKON 00JIaCTH SKOTOTHYSCKUMH SITaMU.

Brnusinue sxonorndeckunx (akTopoB Ha 30pOBbe HaceneHus: Mpkyrckoit oomacry.
Cocrosinue okpyxarolieid cpeapl B paitonax MpkyTckoit obmactu ¢ HEOIaromnoiayqyHou 3Ko-
JOTHYECKON 0OCTaHOBKO.

OxapakTepr30BaTh OCHOBHBIE (PAKTOPBI, CIOCOOCTBYIOMINE 3arps3HeHnto baiikana u mooe-
pexXbs 03epa.

Wpkyrckast pernoHanbHasi cCuCTeMa 3K0JI0TM4e€CKOr0 MOHUTOPHHTA.

Ponb Hayku M TEXHMKHU B pelIeHUH MpoOJIeM OXpaHbl OKPY)KaIOLIEH cpelpl U o0ecreueHnn
9KOJIOTHYeCcKoi Oe3omacHocTu MpkyTckoit 001acTu 3a mocieHee JeCATUICTHE.
3arpsi3HeHue balikana NpoMbIIIEHHBIMU TPEIIPUATUIMH OOEPEKbS.

Ponpb xkene3sHoJopoKHOTO TpaHCHIOpTa B 3arpsi3HeHUH BogoeMoB Mpkyrckoit oOnacru.

[Iytu 3arps3Henus 3anuBoB VpKyTCKOro BOJOXpaHUINIA OHoreHaMu (3BTpOo(UKAaIIHs BOJIO-
eMoB). [IporHo3 cOCTOSIHMS 3aJTUBOB B YCIOBHUSIX MPOTPECCUPYIOICH IBTPODUKAIIMH.
WcTounnku 3arpsi3HeHus 1oro-3anaaHoi aksatopun baiikana (noprt baiikan, Kyntyk,
Cmopnsnka, balikanbek).

Mertoipl 00e33apaxMBaHUs U OYUCTKH MUTHEBOM BOJIBI. 3aBUCHUMOCTh CIIOCOOOB OYMCTKHU OT
MIPUPOJIBI 3arpsI3HEHUN.

Opranuyeckue 3arpsi3HATENIH MUTHEBOU BOJIBI.

3arpsi3HeHus: IPUPOIHBIX BOJI0OEMOB JUOKcHHAMU. MicTounuku 3arpsisHeHuil. bopnoa ¢
JTMOKCHUHOBBIMU 3arpsS3HEHUSMU.

3arpsi3HeHus: IPUPOIHBIX BOJIOEMOB B YCIOBHSIX JIOKAJIbHBIX BOCHHBIX KOH(IUKTOB.
PanmonanbHO€ MCMOJIB30BaHUE M OXpaHa IPUPOIHBIX pecypcoB baiikana.

[ToTeHnManpHble UCTOYHMKU JUOKCHMHOBOTO 3arpsizHeHusi B MpkyTckoil o0nacTé U Mepsl
OOpBOBI C ATOM IKOJIOTHIECKOM OMTACHOCTHIO.

3arpsiI3HUTENN BO3AYIITHOM cpenbl T. MpKyTcKa; XapakTepuCTHKa MO paloHaM ropoja u pe-
KOMEH/IAIHH TI0 PEIICHUIO 3TOM SKOJOTHUECKOU MPOOIEMBI.

OCHOBHBIE UCTOYHHMKH 3arpsisHeHus . Mpkyrcka yrieBogoponamu, Bkiawouas [IAY u
BO3MO>KHBIE€ MEPBI OOPHOBI C ITUMH 3arpsI3HCHUSIMH.

Bo3MmoxHBIE METOIbI OXpaHbl U OYUCTKU BO3AYIIHOW cpeibl Ha HedTenepepadbaThIBAIOIINX U
He(TEXUMUYECKUX MPEANPUATHUSAX.

DKOJIOTHYECKHE aCIIEKThI MPOU3BOICTBA amtOMUHUS B IpKyTcKkoi obmacTu.

TennoBoe 3arpsi3HEHUE OKPYXKAIOLIEH Cpebl IPOMBIIUICHHBIMU ITpeanpusatusamu Upkyt-
CKOM o0nactu.

[IpoGnemsl 3arps3Henus Bogoxpanuiuil Upkyrckoi o01acTu pTyThio.

[Ipou3BOJCTBO U UCTIOIB30BAHKUE MMOIUBUHUIIXIIOPH/IA KAK NOTEHIMAIbHBIA HCTOYHUK
JMOKCHHOBBIX 3arpsi3HEHUI 6uochepsl.



11.4. OuenouHsle cpeAcTBaA AJIs IPOMEKYTOUHON aTTECTALIMHU - 3A4ET.

Kpurtepuu oneHuBaHus pe3yJibTATOB 00y4YeHHUsI:

Heo6x011M0 BBITIOIHUATE BECh MEPEYCHb CAMOCTOSTEIbHBIX Pa0boT (cM. .11 4.2, 4.3.2.)
OneHnBaeTCs MOJIHOTA M KAYECTBO BBHITIOJIHEHHUS, oopmiieHne (MakcumyM 50 6ayuios).
Heo06x01uMo BBITIOJIHUTE BECh TIEPEYCHh KOHTPOJIBHBIX PadoT (cM. 11.8)

OneHnBaeTCs MOJIHOTA M KAYECTBO BBHITIOJIHEHHUS, oopmiieHne (MakcumyM 50 6arioB).

Jlnis moyydeHus 3adera IO JUCIHILIMHE HEOOXOJWMO BBHITIOJIHUTH CaMOCTOSITEIbHBIE U
KOHTPOJIbHBIE paOOTHI, OTBETHTH Ha BOMIPOCHI TEKYIIETO KOHTPoJsi. HeoOxoanmo HabpaTh MUHUMYM
60 OamoB.

Kpurtepuu onieHuBaHusi 0TBETOB Ha 3a4éTe:

Ouenka «He 3a4TEHO»

(dbparMeHTapHOE 3HAHUE TIPEIMETA, OTCYTCTBIE YMEHUI Y HABBIKOB TPUMEHEHHUS METOJIOB
Y TIOJIXOJIOB M3y4aeMOM JUCLMILIMHBI IPU PellIeHnH yueOHBIX 3a7a4 (MeHee 60 6amioB).

Ounenka «3a4TeHO»

B IICJIOM, Cq)OpMHpOBaHHI)Ie, BO3MOXHO, COACPKAIMUE OTACIbHBIC HpO6e.]'II)I 3HaHUA IpeamMera,
YMEHHUE IPUMEHITH METOBI U MTOAXO/IBI H3ydaeMOH AUCITUTLINHEI IPH PEIICHU Y YIEOHBIX 3a/1ad C
MHHHMMAaJIbHBIM KOJINYECTBOM OIINOOK HENPUHOUIINAJIBHOI'0 XapaKTepa, HAJINYUE HABBIKOB ITPUMCHCHU A

METOJIOB U ITOJXO0JI0B M3ydaeMOi JUCITUTUIMHBI IIPH PEIICHUN YIeOHBIX 3a/1ad.

MPUMEPHBII IEPEYEHB BOITPOCOB K 3AYETY.

1. Onpenenenkonoruu. Obuiee onpeneneHre sKocucTeMbl. CTPyKTypa 3KOCUCTEM.
DJeMEHTBI HKOJIOTUYECKUX CUCTEM U MX XapaKTePUCTUKU.

2. bopwba c ’BTpodukanueii. KoHTpons 3a ocagkoHakoIuieHueM U ypoBHeM OnoreHoB. Mc-
TOYHHKH HAHOCOB M OMOT'€HOB.

3. buocdepa kak kpynHeimas s3xocuctema. KommnoneHTs! 6uocdepsl.

4. 3akonbl Kommonepa.
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Bopsba ¢ 3BTpodukanueit. Posib 6010 THBIX 3KOCHCTEM B 00pBHOE C IBTpOPHUKAIINECH.
XapakTeprucTHKa COBPEMEHHOTO 3KOJOTHYECKOTO KPU3HCa.

OuncTKa CTOYHBIX BOJA OT PAaCTBOPEHHBIX OPraHMYECKUX MPUMECEH pereHepaTHBHBIMU
Metonamu. Llenu Takoit ouncTku. O0mas XxapakTeprucTuKa METOI0B.

OOmrre mpeacTaBIeHNs O MPOAYLIEHTaX, KOHCYMEHTaX U PeIylieHTaX B 9KOCHUCTEMaX.
OCHOBHBIE JKOJIOTHYECKHE TTPOOIeMBbl B OHocdepe B MEepHOa SKOJIOTUIECKOTO KPH3HCA: B
aTMocdepe u B ruapocdepe.

MexaHnuecKkasi OYMCTKA CTOYHBIX BOJI. XapaKTEPUCTHKA PEHIETOK M MecKoJOoBOK. OcBer-
JICHWE CTOYHBIX BOJI. KMHETHKA OCaKICHHS CPETHETUCTIEPCHBIX TIPUMECEH.

Hcrounuku BbIOpOCa 3arps3HSIONIMX BEIIECTB B OKpyXaromlyio cpenay. HMurtepnHarmo-
HAJIBHBIA XapakTep SKOJOTHYECKHX MPOOJIeM M MX XapaKTepHCTUKA. Mepbhl, peKOMEHIIy-
eMbIe TSI YMEHBIICHHS YKOJIOTHYECKOTO IAaBIICHHS HA OKPYXAIOIIYIO CPEIy CO CTOPOHBI
9YeJI0BEUECTBA.

Tepmudeckoe 00€3BpeKMBaHNE MUHEPAIN30BAaHHBIX CTOYHBIX BOJ. KOHIIEHTpHpOBaHWEB
BEITIAPHBIX amllapaTax.

OcHOBHBIE AKOJIOTUYECKHE TIPOOIeMbl B Orocdepe B MEepHOa IKOJOTUUECKOTO KPU3HCca: B
nutochepe U B OMOTUYECKUX COOOIIECTBAX.

Tepmuueckoe 00e3BpeKMBaHUE MUHEPATU30BAHHBIX CTOUHBIX BOJ. AMNMAparhl C MOTPYXK-
HBIMH ropeskamMu. ANnaparthl AJ1s MOJy4eHHs TBEPOTO MPOIYKTa.

DKoJIoTHYeCcKasi KyJNbTypa, 5SKOJIOTUYECKOE CO3HaHHWe, AacKeTH4eckue wuzaeanbl. J[Ba
MPUHIIUIA TPAKTUYECKON SKOHOMUKHU MPUPOOIIOIBL30BaHUS: IITpadHasi CUCTEMa U ILIa- Ta
3a MPUPOJHBIE PECYPCHI. DKOJIOTHYECKas HIKCIEPTH3A.

Ananu3 pucka. [IpuurHbl BO3HUKHOBEHHUSI aBapuilHOM cutyanuu. OCHOBHBIE BOIPOCHI,
peliaeMble aHanu3oM pucka. [locneaoBaTeabHOCT ATANOB aHANIKM3a PUCKA.

Texunorennsie sxkocuctembl. TexHocdepa. [lonstre 06 skonoruueckom pucke. Hopmanb-
HBIM (IOMyCTUMBIN) 3KoJorndyeckuii puck. [IpaBuia MOMycCTHMOro 3KOJIOTHYECKOTO pHC-
ka. OLeHKa TpeX COCTaBISIONINX HKOJIOTHUECKOTO PUCKA.

[TonsiTHe O 30HAX MOBBIIMIEHHOTO SKOJIOTMYECKOTO PHCKA, 30HAX YPE3BBIYAMHON IKOJIOTH-
YEeCKOM CUTyallud M 30HaxX 3Kojoruuyeckoro OeactBusi. OCHOBHBIE TEHAEHIMM Pa3BUTHUS
OTaCHOCTEH MPUPOTHOTO U TEXHOT€HHOTO XapakTepa.

Ponb nOHHBIX OTIOXKEHUH B JOPMUPOBAHUHU Ka4€CTBA BOJHOU CPEIBI.

[TonsiTus 0 pagMycax SKOJIOTMYECKOH, aBapMiHON M MCUXOJIOTHYECKOI Oe30macHoCTH Mpu
COOPYXEHHH U IKCIUTyaTallud TEXHOTEHHO OMAaCHBIX 0OBEKTOB.

XapakTepucTiuka OTCTOMHMKOB. OTCTavBaHHE B TOHKOM cCJiO€ KUAKOCTH. TpyOuaTblie u

IUIACTUHYATBIE OTCTOMHUKN. OCBETIICHHE CTOKOB B CIIOC B3BEIICHHOTO ocaaka.
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. MecopOuus neTydyux MHUHEpAJIbHBIX MPUMECeH B TOKE MHEPTHOTO Trasza. KpaTkas xapakre-
pUCTHKA 1ecopOepOB: HACATOYHBIX, 0ApPOOTAKHBIX, PACTIBUTUBAIONINX U TICHHBIX.
OunpTpoBaHue. XapaKTEPHCTUKA ammnaparoB ¢ (QUIbTPOBAIBHBIMU MEPETOPOJKAMH U
3epHUCTOM 3arpy3koil. bapabanubie GuiIbTpsl. TUIBI QUIBTPYIOLUIUX MAaTEPUATIOB.

Yersipe 3amaum, pemraeMble METOJaMH JepeBa OTKAa30B WM JiepeBa COOBITHI. XapaKTepHu-
CTHKa Ipymi 0TKa30B. CTpyKTypa JepeBa 0TKa30B.

@mnotanus, ee (QU3NKO-XUMHUYECKas! CYIIHOCTh. YCTPOWCTBO (PIIOTOOTCTOMHHMKOB. Xapak-
TEPUCTHKA EKTPO(IOTALUY.

Onpenenenve Quokynsiuuu. OU3NKO-XUMUYECKHE OCHOBBI SIBJICHUS (IOKYIAUuU. Turbl
¢bnokynsHTOB. IlprMepsl HCMONb3yeMBIX B IpoOLIECCaX OUYUCTKUA CTOKOB INPUPOIHBIX U
CUHTETUYECKUX (IIOKYISIHTOB. CBs3b (DIOKYISALUU C KOATYIISIIHEH.

[Ipumepbl UCOIB30BaHUS JIOTMUYECKUX 3HAKOB MPH MOCTPOCHUH JepeBa 0TKa3oB. Craauu
MIPOXOKJCHHS MPOLIETyPhl aHAIN3a IepeBa COOBITUH.

OuncTKa CTOKOB OT MEJKOJAMCIEPCHBIX M KOJUIOMAHBIX MpUMeced. XapaKTepucTHKa SB-
neHust koarymauuu. [erepokoarynsuusi. PacripocTpaHeHHble KoarynsHThl. BrusHue pas-
JUYHBIX (PAKTOPOB Ha MPOLECC KOATYSIUU.

OuncTKa CTOYHBIX BOJ OT PACTBOPHMBIX HEOPraHMYECKUX NMpuMecel. PeareHTHple MeTO-
JBI.

[Tonsatue o nepeBe oTka3zoB. Hambosee BeposSTHBIC THUITBI MCXOTHBIX OTKa30B. YacTOTHBIN
aHaJIN3 aBAPUIHBIX COOBITUN. DTalbl YaCTOTHOTO aHAIK3a. 3a7au, peluiaeMble METO- TaMu
JiepeBa OTKa30B.

OuncTKa CTOYHBIX BOJ OT PAacTBOPUMBIX HEOPraHWYECKUX Npumeceil. Meroa obpaTHOro
ocmoca (runepdriibTpanus) U yabTpaduabTpanus. XapakKTepUCTUKAa MeMOpaH Ijisi OCy-
LIECTBJIEHUS 0OPATHOI'O OCMOCA.

OuncTKa CTOYHBIX BOJI OT PACTBOPUMBIX COJIEd METOJaMU HOHHOTO OOMEHa M JJeK-
TPOAMUAIIN3A.

buonoruveckast o4rcTka CTOYHBIX BOJ AKTUBHBIM W, OMOIIeHKAa. MeXaHU3Mbl OKHUCITH-
TEIbHOTO U BOCCTAHOBHUTEIHHOTO MPOLECCOB OHOOYMCTKH. ADPOTEHKH, OHO(PUIBTPHI,
O6uonornyeckue npysl. X ycTpoHCTBO M IPUHLIKI AEHCTBUSL.

OuncTKa CTOYHBIX BOJ OT PACTBOPEHHBIX OPraHMYECKHUX IPUMECEH NeCTPYKTHUBHBIMU
Metonamu. Ilapodasznoe okucnenue (orueBoit meron). Kuakodaznoe okuciaeHue (MOKpoe
cKkuranue). TepMoKaTaJUTHYECKOe OKHCIeHHe B maporazoBoi ¢aze. Oxucne- HHE
IIPUMECEN 030HOM, KUCIOPOJOM, XJIOPOM. DIIEKTPOXUMHUUECKOE OKUCIIEHUE.

OO111e mpeacTaBIeHUs O METOJaX OUYUCTKH aTMOc(hepbl OT ra3000pa3HbIX U a3P030J1b- HBIX

3anH3HHTCHCﬁZ a6c0p6u1/1;1, azlcop6u1/151, KOHACHCAIMA, KaTaJIUTHYCCKas



HEWTpanmu3anus, IOKWTaHWeE. YIIaBIUBaHUE ad’po30jied B CKpyOOepax, GuibTpax,
anekrpopmibTpax. OUUCTKA OT MBLUIH.

36. [TouBeHnnbie 3KocucTeMBl. [IpoOremMbl OXpaHbl OKpYXKamIleld cpefapl B  IPOIecce
CEeNTbCKOXO3SUCTBEHHOTO IMPOM3BOJACTBA. HapymieHune OHOJOTHYECKOTO pPAaBHOBECHS B
pe3yibTaTe MpUMEHEHUs yIOOPSHHA U SIOXUMUKATOB.

37. VICTOYHHMKH TBEPJBIX OTXOJOB; UX CBOMCTBA; TOPOJACKOW MYCOp, HMJI CTOYHBIX BOJ, OTXOJIbI
CEeNTbCKOXO3SUCTBEHHOTO TIPOM3BOJCTBA, IIEJUIIONI03a M Oymara, OTXOJbl XHMHUYECKOH
MPOMBIIIICHHOCTH, 30J1a, IIAK.

38. IlepepaboTka O0TX0J0B; 3aX0opoHeHHE. DUINKO-XUMUICCKUE METOABI OYUCTKU. XUMUYCCKAs
n Ouoxmmuueckas 00paboTka 0Tx0J0B. COBpEeMEHHbIE OHOTEXHOJOTMYECKHE METObI
00€3BPEeIKUBAHUS OTXOJIOB. MHOTOCTYIICHUaThIe KOMIDJICKCHBIC CHCTEMBI. TepMHYecKHe
crocoObl  00e3BpeXMBaHMs.  MeToAbl  pas3fefieHuss Tph  YTWIKM3AIUd  OTXOJIOB.
Hcnostb30BaHMEe TBEPABIX OTXOI0B MTPOMBIIIICHHOCTH.

39. Knnaccudukarnus paguoakTUBHBIX OTX0J0B. [IpoOnmempl Jokanm3amuu, KOHCEPBAIIWY,
3axopoHeHwus. [lepepaboTka u HCIIOE30BaHHE.

40. TTpHHIAIIBI CO3JIAHUS YKOJOTHYSCKH YHCTHIX W KOMIUIEKCHBIX MaJIOOTXOJIHBIX TEXHOJIOTHIA.

Ponb xuMH4eCcKO# TEXHOJIOTHH B YHEProcOepeKeHUH.

PaspaGorumk:

— KaHJ. XUM. HayK, nolieHT b.H. baxxeHon

[Iporpamma coctaBiaeHa B cooTBerctBuM ¢ TpeboBanusmu PI'OC BO wum ¢ ydyetrom
pexomenaanuii [IOOIT no Hanpasnenuto u npodutro noarotoBku 04.03.01 — «Xumusi».

[Tporpamma paccMoTpeHa Ha 3acelaHuW Kadeapsl 00IIei 1 HeOPraHMYECKOH XUMUH
«09» utons 2023 r., mpotokoi Ne 7. /

7

3aB. kadenpoii /A. 1O. Cadponos/

/—/qif / _
Hacmosawas npocpamma, ré’ﬁoofcs@' Obimb  6ocnpouzsedeHa HU 6 Kakou gopme 0Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvl-pa3spadbomuuxa npocpammul.
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