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I. Ilenw u3agaum TUCUUIIMHBI:

Heap guctumumabl — JlaTh CTyIEHTaM MPEACTAaBIEHHE O KOHKPETHBIX TMpobiemax,
CBS3aHHBIX C HapacTalollUM 3arps3HEHHEM OKpY’Kalollell cpelapl IMMOJA  BO3JEHCTBUEM
TEXHOTEHHBIX MPOIECCOB, O METOJaX OLIEHKH M CHI)KEHHUS TEXHOTEHHOIO M 3KOJOTHYECKOTO
pucka, 00 OCHOBHBIX MYTAX OYHCTKH rujapocdepbl, atMochepbl Hu  JUTOChEpbl  OT
MIPOMBIIIIJICHHBIX W OBITOBBIX 3arps3HUTENCH.

3agauu kypca - PaccMoTpenue:
- O0IMMX MPHUHITUIIOB YCTONYMBOTO () YHKIIMOHUPOBAHUS DKOCHUCTEM U OUoc(hephl B LIETIOM;
- XapaKTepHUCTHUKH TJI00aJbHBIX aHTPOIMOTEHHBIX BO3EUCTBUN Ha Ouocdepy, HapyLIalouX ee
YCTOMYUBOCTH;
- METO0J0B 0OpHOBI C 3arPSI3BHCHUSIMU OKPYXKAIOIMIEH CPE/Ibl C aKIIEHTOM Ha (DU3UKO-XUMHUYCCKHE
U XUMUYECKUE METOJIbI;
- OCHOBHBIX ITPUHIIMIIOB OLIEHKH SKOJIOTHYECKOI0 PUCKa;

- IPHUHIUIIOB CO3JaHUSA SKOJIOTHYCCKH YUCTBIX U MAJIOOTXOAHBIX TEXHOJIOTHIA.

II. MecTto qucunnimuabl B ctpykrype OIIOII BO:

JucuummmHa «TeXHOreHHBIE CUCTEMBI M DKOJIOTHUECKUN PUCK» OTHOCHUTCS K 00s13aTelb-
HbIM nucnuruinHaM BapuatuBHoOU yactu (b1.B.10). JIns ocBoenus nucuuiinHbl « TeXHOreHHbBIE
CUCTEMBI M IKOJIOTUYECKUIN PHUCK» 00ydarolMuecs UCIONb3YyIOT 3HAHUS, YMEHUS, IPaKTUUECKHe
HAaBBIKH, CIIOCOOBI ACSITETFHOCTA M YCTAHOBKH, CHOPMUPOBAHHEIE B XOJ€ U3YYCHUS MTPEIMETOB
«Oxpana tpyna» (b1.0.01), «bezonacnocts xuznenesrenbHoctn» (b1.0.09), «O0mas xumust.
Xumus HemetaioBy (b1.0.16), «Merammueckas cBs3b. Xumus wmetamwioBy (b1.0.17),
«Oprannueckas xumus» (b1.0.20), «'maporeoxumus» (b1.B.07) ©Ha npenpiayiiem ypoBHE
oOpazoBanus. OcBoeHUE AUCHUIIIMHBI «[E€XHOTE€HHBIE CHUCTEMBI M JKOJIOTUYECKUH PUCK»
SIBIIIETCS. HEOOXOAMMON OCHOBOHM [UIsl MApajuIeNbHOTO M3Yy4YeHHs AUCHUILTUHBI «[Iporeccer u
ammapartbl. XUMHYecKas TexXHoJorus nepepadotku Heptu u raza» (b1.0.27), BeimomHeHHS

KBAJTM(HUKAIIMOHHBIX PaboT U GOpMHUPOBaHUS MPO(PECCHOHATBHBIX KOMIIETCHIIUH.



III. TpeGoBaHus K pe3yJIbTaTaM OCBOCHHUS NUCHHUIINHBI:

[Ipomiecc OCBOCHHS  JTUCITUTIIUHBI

HampaBlieH Ha (OpPMUPOBAHHE KOMIIETEHIUI

(ameMenTOB cienyrouux kommereHuuit) B coorBerctBuu ¢ ®I'OC BO u OIl BO no nannomy

HanpaeieHuro
@apxwaueemultecxaﬂ UMUA.

n0020MmosKu

04.03.01 «Xumusy,

HanpaejieHHocmb Nn0020MOBKU:

Ilepedyenb mIaHUPYEeMBIX Pe3yJIbTATOB 00y4eHHUsI 0 JMCHHUILJIMHE, COOTHECEHHBIX €
HHIUKATOPAMH JOCTHKEHUSI KOMIIeTeH Ui

KomnereHuus NuaukaTopbl Pe3yabTaThl 00yueHHs
KOMIIeTEeHIIU A
YK-8. N AKyks.1 3HaTh: OCHOBHBIC HAITPABJICHUS

Cnoco0eH co3maBaTh 1
MOJ/IEPKUBATH B
HOBCEIHEBHOMN KU3HU U
npodeCcCuOHATBHON
IeITeIbHOCTH O€30IacHbIe
YCIIOBHS
JKU3HEACATEIILHOCTH JJIs
COXpaHEHUs IPUPOIHON
cpenbl, o0ecredeHus
YCTOMYMBOT'O Pa3BUTHUSA
00II1eCTBa, B TOM YHCJIIE
IIPH yrpo3e U
BO3HHUKHOBEHUHU
YpE3BbIYANHBIX CUTYALUI
Y BOEHHBIX KOH(JIMKTOB

Co3paet 1 noaaep >KuBaeT
B IOBCEIHEBHOM JKU3HU U
npodecCuoHATBHON
EATEIILHOCTU Oe30I1acHbIE
YCJIOBHS
KU3HENEATEALHOCTH IS
COXpAaHEHUS MPUPOTHON
cpenbl, o0ecneYeHus
YCTOMYMBOTO Pa3BUTHUSA
oOmiecTBa

IIK-4
Crniocoben oOpabaTeIiBaTh
pe3ynbTaThl paboT
XUMHYECKON
HAIPaBIEHHOCTHU C
UCIIOJIb30BaHUEM
CTaH/IaPTHBIX METOOB U
METOJIUK

NKnk-4.4
Oo6pabateiBaeT
MOJIyYEHHBIE PE3YIbTaThl
HCCIIEIOBAHUM C
HCIIOJIb30BaHUEM
CTaHAAPTHBIX METOJIOB
(MEeTOIuK)

Y TIOJIXO/IBI K MCTIOJIb30BaHUIO
METO/IOB aHAJIH3a OMACHOCTH JIIsI
MIpeIBAPUTEIHLHOTO
MCCIIEIOBAHUS TEXHUYECKUX
CUCTEM U 00BEKTOB
MOBBILIIEHHOTO PUCKA C LIETbI0
MpEIOTBpAIIECHUS aBapHid,
npUpoay OOBEKTUBHO
CYILIECTBYIOIIUX OMACHOCTEH,
3aKOHOMEPHOCTH MX MOSBICHUS
U CTIOCOOBI CHUKECHUS
00yCJIOBJIEHHOTO UMH YITIepOa.
YMeThb: pacKpbIBaTh
coJiep>KaHre COBPEMEHHOTO
HayYHOTO MOHUMAaHUS
HKOJIOTUYECKOTO PHUCKa B
TEXHOT€HHBIX U MPUPOTHBIX
IKOCHUCTEMAX, 00CYXIaTh
KOHIEMIIHIO TPUEMIIEMOTO
pPHUCKa, B OCHOBE KOTOPOH JICHKHT
MIPUHLIUI «IIPEIBUIETH U
MPEyNPEXIATH.

Baaners: TeopeTnuecKuMu
MIPEJICTaBICHUSIMHU O METOJaxX
aHaJln3a OMaCHOCTHU JJISt
MIPeIBAPUTEIHLHOTO
MCCIIEIOBAHUS TEXHUYECKUX
CHUCTEM M OOBEKTOB
MTOBBIIIICHHOTO PUCKA,
METOJI0JIoTHEN BBIOOpa METO/I0B
aHaJIn3a OMAaCHBIX TOYEK
OCHOBHBIX IPOU3BOJICTBEHHBIX
MIPOIIECCOB.

ITK-S5.
Crioco0eH oCyIIecTBIATh
KOHTPOJIb Ka4eCTBa ChIPbS,
KOMIIOHEHTOB U
BBIITYCKa€MOU ITPOLYKIIMHU
XMMHYECKOTO Ha3HAYCHMUS

I/II[KHK.S.Z
Bremomnaser CTaHAApPTHBIC

onepanuy Ha
BBICOKOTEXHOJIOTUYECKOM
000pyIOBaHUY /IS
XapaKTEPUCTUKHU ChIPbS,
MIPOMEKYTOUHOU U
KOHEYHOU MPOIYKIIUU
XUMHUYECKOTO
MIPOU3BOJICTBA

3HaTh: IpaBUJIa U HOPMBI
TEXHUKHU 0€30MacHOCTH NpU
paboTe ¢ XUMHYECKUMHU
peaxkTuBaMu U PU3NIECKUMHU
npubopamu.

YMeTh: OArOTaBINBATH
OOBEKTHI JUIsl CHHTE3a, padoTaTh
Ha anmnaparype, IpuMeHsIeMOH B
XMUMUYECKUX UCCIIEIOBAHUSAX.
Bianernb: HaBbIKAMU
MPOBEICHHUS] XUMHUECKUX




AKCIIEPUMEHTOB MPU CUHTE3E
BEILECTB 10 TOTOBBIM
METOIHUKAM.

IIK-6
Cnioco6eH MpUMEHSITh
OCHOBHBIE
CCTCCTBCHHOHAYYHBIC
3aKOHBI ¥ 3aKOHOMEPHOCTH|
Pa3BUTHS XUMUYECKOM
HayKH MMPU aHAIIK3e
MOJIYYEHHBIX PE3yIbTaTOB

N/Knk-6.1
3HaeT TEOPETUYECKUE
OCHOBBI 0a30BBIX
XUMHUYCCKUX AUCLHUIIIINH
(HEOpraHMYECKOM,
OpraHHYeCcKOH,
aHAJIUTUYECKOM,
(hU3UIECKON XUMHH,
XUMHH
BBICOKOMOJIEKYIAPHBIX
COEIMHEHHH, XUMHUYECKHUX
OCHOB OMOJIOTHYECKHIX
MIPOILIECCOB.) ¥ CIIOCOOBI X
MCIOJIb30BaHUs MIPU
pelIeHnr KOHKPETHBIX
XUMHWYCCKHUX 3a1a4

3HaTh: MpaBujIa COCTABICHUS
MIPOTOKOJIOB OTYETOB
XUMHUYECKUX OMBITOB,
MPUMEHSATh OCHOBHBIC 3aKOHBI
XUMUH TIPA 00CYKICHUHN
MOJTy4YE€HHBIX PE3yJIbTaTOB,
MOJATOTOBUTH OTYET O
BBITIOJITHEHHOH padorTe.

YMerhb: IpeCTaBUTh
pE3yabTaThI OMBITOB U
pacyeTHBIX pabOT COTIIACHO
TpeOOBaHMSIM B TaHHOH 00J1aCTH
XUMHH.

Baanerns: HaBbIKaMU
MIPEJICTaBJICHUS PE3Y/IbTATOB
COOCTBEHHBIX HAyYHBIX
U3BICKaHUI B KOMITBIOTEPHBIX
ceTsaX U nH(pOpMaAITMOHHON
HAy4YHO-00pa30BaTeIbHOM cpejie.




IV. COAJEPKAHUE U CTPYKTYPA JTUCHUIIJIMHDbI

TpyaoeMKOCTh IMCHUILIHHBI COCTABJISACT 2 3a4€THBIX ¢INHUIIBbI, 72 Yaca.

DopMa NPOMEKYTOYHON aTTeCTALMU: 3auém.

Conepma}me AUCHMIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMaM,

C YKazaHueM BU10B y‘leﬁHbIX 3aHATHI H 0TBEJEHHOI0 HA HUX KOJIHMYECTBA aKaJIeMHYEeCKHX YaCOB

Bunst yuebHO# paboThI, BKITIOYAs CAaMOCTOSATEIBHYIO padoTy
00yYaroMUXCsl U TPYJOEMKOCTh
(B yacax)

DOpMBI TEKYILETO

<
&
a. 1) KOHTPOJIS
= KonraktHas paboTta npernoaaBarens ¢ 00y4aronuMHICs QO
No /a1 Pasen nuciuiInHbel/ TEMBI 3 g YCTIIEBAEMOCTH;
- 3 5 | ®opma mpOMeXyTOUHOI
o i aTTeCcTaIlN
=
JlaGopaTtopHble U MPaKTHIECKHE S (no cemecmpam,)
3aHATH g
Jlexuu KCP/ 5
1 U3 nux Koncynbrarmu 3
Bcero yacos IpaKTHYIECKast =
IO OTOBKA @)
7
1 BBenenue 1 - - - - -
Oxpyxkarolas cpeaa KaKk ! Tposepxa
2 Py P 5 2 2 - 6 CaMOCTOSITETLHBIX
CHCTEMA
pabor
AHTPOIIOreHHBIE BO3IEHCTBUSA ! TIposepka
3 a OE KATOIIVIO CDET 2 2 2 1 6 CaMOCTOSITEIBLHBIX
py YI0 cpeay pabor




OcHOBHbIE HaNIPABJICHUS U [Iposepka
4 MeTObI OOPHOHI C 3 4 4 6 CaMOCTOSITEIILHBIX
3arpsi3HEHUSIMU OKPY KaroIeit pabor
Cpelbl
MecTo XUMHUYECKUX IIpoBepka
5 MIPOU3BOJICTB B KOHIIETIIIUU ) 4 4 6 CaMOCTOSITENTbHBIX
YCTOMUYMBOTO Pa3BUTHUS pabot
[MpuHnmmel  obecrieyeHus [Iposepka
6 0€30MacHOCTH 4YeloBeKa U 3 4 4 5 CaMOCTOATEIbHBIX
OKpY>KaloIlen cpebl pabor
7 Koncynemayuu - - -
11 3auér 3auer
Hroro yacos 16 16 16 29

B paboueii npoepamme no oucyuniune npu 8bINOJIHEHUU 1AOOPAMOPHBIX pAOOM NpedyCMOmperHa RPAKMUYecKas n0020Mo6Ka 6 8U0e GblNOIHEHUS.

OMOENbHBIX BUO08 pabOm, CEA3AHHBIX ¢ OYOYUel NPohecCUOHATIbHOU 0esiMelbHOCIbIO.




[Tnan BHEAyJUTOPHOM CaMOCTOSATETLHON pab0ThI 00yHaroIUXCs 10 JUCIUTUINHE

CamocrosTenbHas paboTa 00yJaronmxcs

Hasganue paszena, . 3arpaTsl
CemecTtp Bun camocTosiTenbHOU
TEMBEI Cpoxu BrIIONHEHUS | BPEMEHU
paboThI (wac.)
Oxkpykaronias
cpelia Kak cucrema
Hanucanne munu-
KOHTPOJIBHBIX padoT,
pelieHue
CUTYaIlMOHHBIX 33]1a4 U
5 y4acTHe B JIETTOBBIX CeHTs0ph - 6
UTpax 1o TeMe nexkabpb

«IKOCUCTEMBL:
Kiaccudukanus,

CTPYKTYPpa,
XapaKTEePUCTUKI»

OreHounoe
CPEIICTBO

[IpoBepka
CaMOCTOSITEN
BHBIX paboT

Y4eOHo-MeToanuecKoe odecreueHue
CaMOCTOSITEIIEHOM pabOoThI

[Tutyneko, Buktop MuxainoBud. TexHOTeHHBIE
CUCTEMBI U SKOJIOTHYECKUH PUCK [ DNEKTPOHHBIN
pecypc] : y4eb. 11t By30B 110 Hamp. "DKOJI0TUs U
npupojonons3zoBanue” / B. M. Iluryneko. -
OBK. - M. : Axanemus, 2013. - Pexxum nocryna:
243 "bubaunorex". - 20 noctynos. - ISBN 978-
5-7695-9580-6.

Hpyros, IOpuii CrenanoBuy. Dkcnpecc-aHaIn3
AKOJIOTUYECKHX MP0o0 [DIeKTpoHHBIH pecypc] /
10. C. ipyros, A. I'. MypaBbes, A. A. Poaus. -
Mocksa : bunowm. JTaboparopus 3nanmii, 2010. -
424 c. : un. - (MeToasl B XUMuK). - Pexum 11o-
cryna: ObC "UznarensctBo "Jlans". - Heorpa-
HUY. 10CTYIL - bubnuorp. B koHue 1. - [ISBN
978-5-9963-0200-0.

Hpyros, IOpuii CtenanoBuy. AHanu3 3arpsis-
HEHHOW MOYBBI M OMACHBIX OTXOA0B [ DJIEKTPOH-
ueiii pecype] / FO. C. lpyros, A. A. PoauH. -
Mocksa : bunowm. JIaboparopus 3nanwmii, 2011. -
469 c. : uin. ; 25 cm. - (MeToabl B XUMUK). -
Pexxum nocrtyna: 9bC "UznarensctBo "Jlans". -
Heorpanuu. noctym. - bubnuorp. B KoHIIE TJ1. U B
cHockax. - ISBN 978-5-9963-0372-4.




CamocrosiTenpHas paboTa 00yJarommxcs

VY4eOHO-MeTOguUECKOE 00ecIIeyeHne

C Hasanwue pazzena, . 3atparel | OueHo4HOe CaMOCTOSATEIBHOM pabOTHI
eMecTp Bun camocTosTensHOU
TEMBI CpOKI/I BbIIIOJIHCHU A BpeMeHI/I CpeI[CTBO
paboTsl (uac.)
AHTpOIIOTre€HHbIE Tapacosa, H. I1. Ouenka Bo3elcTBUS IPOMBILI-
BO3/ICICTBUS Ha JICHHBIX MPEANPUATUI Ha OKPYKAIOUIYIO CPERY
OKPYKAIOIIYIO [DnmekTpoHHEIH pecypc] : yuebHOoe mocooue / H.
cpeny I1. TapacoBa, B. Epmonenko, A. 3aiines, B.
Makapos. - Mocksa : BUHOM. JlaGopaTopus
3HaHuii, 2012. - 230 c. - Pexxum nocryna: 9bC
"AiOykc". - Heorpanuu. nocrym. - ISBN 978-5-
9963-1059-3.
Hanucanue munu- Maiictperko, B. H. Dxonoro-ananuruyeckui
KOHTPOJIbHBIX paboT, MOHHUTOPHUHI CTOMKHX OPraHUYECKUX 3arpsi3HU-
pelIeHne CUTYallMOHHBIX Teneit [DnexkTpoHHbIH pecypce] : yueb. mocodue /
3aJa4 U y4acTHUC B C ITpoBepka B. H. Maiictpenko, H. A. Kimroes. - MockBa :
eHTSOPb - .
JCTIOBBIX MIPaxX MO TEME 6 camocrosten |bunom. Jlabopatopus 3nanuii, 2012. - 323 c. -
neKaopb
«Knaccuduxanus Tunos BHBIX PabOT |Pexxum mocryma: DBC "Usnarenscrso "Jlanp". -
AHTPOIIOTEHHOTO Heorpanuu. noctymn. - ISBN 978-5-9963-0769-
BO3JICHCTBUS HA 2.
OKPYKAIOILYIO CPELY» Hpyros, IOpuit CrenanoBuy. JKcnpecc-aHaaus3
AKOJIOTUYECKHX MPOo0 [DIeKTpoHHBIH pecypc] /
10. C. ipyros, A. I'. MypaBbes, A. A. Poaus. -
Mocksa : bunowm. JTaboparopus 3uanmii, 2010. -
424 c. : ui. - (Meroasl B XxumMun). - Pexxum 10-
cryna: ObC "UznarensctBo "Jlans". - Heorpa-
HUY. 10CTYIL - bubnuorp. B koHue 1. - [ISBN
978-5-9963-0200-0.
OcHoOBHBIE Hanucanue munu- CeHTs0pb - 6 IIpoBepka [Turyneko, Bukrop Muxaiinosuu. TexHOreHHbIE
HalpaBJIEHUs U KOHTPOJIBHBIX PadoT, neKaopb CaMOCTOSITENl |CUCTEMBI U KOJIOTUYECKUI PUCK [ DIIEKTPOHHBII

MeTObI OOPHOBI C

3arpsA3HCHUAMUA

pereHue
CUTYaIlHOHHBIX 33724 1

BHBIX paboT

pecypc] : y4ueb. 11t By30B 110 Hamp. "DKOJI0TUs U

npupoaonois3oBanue” / B. M. [Turynbko. -




CamocrosTenbHas paboTa 00yJaronmxcs

Hasganue paszzena, . 3arpaTsl
CemecTtp Bun camocTosiTenbHOU
TEMBEI Cpoxu BrIIONHEHUS | BPEMEHU
paboThI (uac.)
OKpYKaroleu YYaCTHE B JICIIOBBIX
cpeasl urpax no reme «CxemMbl

OYHCTKHU BEIOPOCOB B
aTMocdepy, CTOYHbIX
BOJ U yTUJIU3alUU
TBEPIBIX OTXOI0B
KOHKPETHOT'O
TEXHOJIOTHYECKOTO
mporecca

OreHounoe
CPEIICTBO

Y4eOHo-MeToanuecKoe odecreueHue
CaMOCTOSITEIIEHOM pabOoThI

OBK. - M. : Akagemus, 2013. - Pexxum nocryna:
243 "bubnunorex". - 20 nocrynos. - ISBN 978-
5-7695-9580-6.

Tapacosa, H. I1. Ouenka Bo3aeiicTBUS TPOMBIIII-
JIEHHBIX NPEAIPUATHI Ha OKPYXKAIOLIYIO CPEery
[DnexTpoHHbIH pecypc] : yuebHoe nocodue / H.
I1. Tapacosa, B. Epmonenko, A. 3aiines, B.
Makapos. - MockBa : BUHOM. JlaGopaTopus
3HaHui, 2012. - 230 c. - Pexxum nocryna: 9bC
"Aibykc". - Heorpanuu. nocrym. - ISBN 978-5-
9963-1059-3.

Maiictpenko, B. H. Dxonoro-anaautuueckuii
MOHUTOPHHI CTOMKHUX OPraHUYECKUX 3arpsi3HU-
Tenel [ DNeKTPOHHBIN pecypc] : yueb. mocodue /
B. H. Maiictpenko, H. A. Kiitoes. - Mockaa :
bunowm. JIaboparopus 3nanuii, 2012. - 323 c. -
Pexxum nocrtyna: 9bC "UznarensctBo "Jlans". -
Heorpanuu. noctymn. - ISBN 978-5-9963-0769-
2.

Hpyros, IOpuii CrenanoBuy. Dkcnpecc-aHalIn3
AKOJIOTUYECKHX MP0o0 [DIeKTpoHHBIH pecypc] /
10. C. ipyros, A. I'. MypaBbes, A. A. Poaus. -
Mocksa : bunowm. JTaboparopus 3nanmii, 2010. -
424 c. : un. - (Meroasl B XuMun). - Pexum 11o-
cryna: ObC "UznarensctBo "Jlans". - Heorpa-
HUY. 10CTYIL. - bubnuorp. B koHue 1. - [ISBN
978-5-9963-0200-0.

1. Hpyros, FOpuii CrenanoBuy. AHanus




CamocrosTenbHas paboTa 00yJaronmxcs

y‘-Ie6HO-MeTO,Z[I/I‘l€CKOC obecreueHne

C Hasganue paszzena, . 3arparel | OneHodHoe CaMOCTOATEIBHOM PadOTHI
eMecTp Bun camocTosiTenbHOU
TEMBI Cpoxu BrIIONHEHUS | BPEMEHU CpenCcTBO
paboThI (uac.)
3arpsiI3HEHHOM MOYBHI M OMACHBIX OT- XO/I0B
[Dnextponnstii pecypc] / HO. C. [pyros, A. A.
Ponun. - Mocksa : bunom.JIaboparopus
sHanui, 2011. - 469 c. : un. ; 25 cMm. - (Metozsl
B XUMHUH). - Pexxum noctyma: 96C
"N3narensctBo "Jlanp". - Heorpanuy. nocrym. -
bu6- nuorp. B koHIIE TJI. M B CHOCKax. - ISBN
978-5-9963-0372-4.
MecTo XMMHUYECKUX ITurynbko, Bukrop Muxaitiosud. TexHOreHHBIE
IIPOU3BOJICTB B CUCTEMBI U dKOJIOTHYECKUM PUCK [ DNEKTPOHHBIN
KOHIETILINHT pecypc] : y4ueb. 11t By30B 110 Hamp. "DKOJI0Tus U
YCTOWYHBOIO Hanwucanue MuHu- npupojomnons3zoBanue” / B. M. Iluryneko. -
pa3BUTHS KOHTPOJIbHBIX padoT, OBK. - M. : Axanemus, 2013. - Pexxum nocryna:
pelLIeHNe CUTYallMOHHBIX 243 "bubnunorex". - 20 nocrynos. - ISBN 978-
3a7a4 U y4acTHe B 5-7695-9580-6.
JICJIOBBIX UT'Pax 10 TEME Cents0ps - 6 Hpyros, FOpuii CrenanoBud. AHanu3 3arpss-
«CxeMblI 0€30TXOIHBIX nexkabpb HEHHOH TOYBBI U OTIACHBIX OTXOOB [ DJIEKTPOH-
TEXHOJIOTUH, BEIOOD ueiid pecypc] / FO. C. pyros, A. A. Poaus. -
IIEPCIEKTUBHBIX Mocksa : bunowm. JIaboparopus 3nanwuii, 2011. -
OHEPrOTECXHOJIOTUICCKUX 469 c. : mi. ; 25 cM. - (MeToabl B XUMHH). -
LHAKIOB) Pexxum nocrtyna: 9bC "UznarensctBo "Jlans". -
Hposepka Heorpanuu. noctym. - bubauorp. B KoHIe I'1. U B
CaMOCTOATET | chockax. - ISBN 978-5-9963-0372-4.

BHBIX padoT




CamocrosiTenpHas paboTa 00yJarommxcs

VY4eOHO-MeTOguUECKOE 00ecIIeyeHne

C Hasanwue pazzena, . 3atparel | OueHo4HOe CaMOCTOSATEIBHOM pabOTHI
eMecTp Bun camocTosTensHOU
TEMBI CpOKI/I BBIITOJIHCHU A BpeMeHI/I CpeI[CTBO
paboTsl (uac.)
[TpuHIUIIBL Tapacosa, H. I1. Ouenka Bo3aeiicTBUS TPOMBIIII-
obecrnieueHus JICHHBIX MPEANPUATUI Ha OKPYKAIOUIYIO CPEaY
6e30macHOCTH [DnexTpoHHbIH pecypce] : yuebHoe nocodue / H.
YeJIOBEKa B I1. Tapacosa, B. Epmonenko, A. 3aiines, B.
OKpYXKarolen Makapos. - Mocksa : BUHOM. JlaGopaTopus
cpeasl 3HaHui, 2012. - 230 c. - Pexxum nocryna: 9bC
"AiOykc". - Heorpanuu. nocrym. - ISBN 978-5-
9963-1059-3.
Hanwucanue MuHU- Hpyros, FOpuii CrenanoBuy. DKcrpecc-aHanu3
KOHTPOJIbHBIX paboT, AKOJIOTUYECKHX MP0o0 [DIeKTpoHHBIH pecypc] /
PEIIEHHUE CUTYALIHOHHBIX 10. C. ipyros, A. I'. MypaBbes, A. A. Poaus. -
3a/1a4y ¥ y4acTue B Corra6ps - Mocksa : bunowm. JTaboparopus 3nanmii, 2010. -
JIETIOBBIX UTPaAX IO TEME nexabpp 5 424 c. : un. - (MeTroasl B XUMuK). - Pexum 11o-
«TexHonornueckue cryna: ObC "U3narensctBo "Jlans". - Heorpa-
METO/Ibl YMEHBILIECHUS HUY. 10CTYIL. - bubnuorp. B koHue 1. - [ISBN
KOJIMYECTBA BHIOPOCOB B 978-5-9963-0200-0.
OKpYXKaroIlyIo Cpeay» Hpyros, FOpuii CrennanoBuy. AHanu3s 3arpsis-
HEHHOW MOYBBI M OMACHBIX OTXOA0B [ DJIEKTPOH-
ueiii pecype] / FO. C. lpyros, A. A. PoauH. -
Mocksa : bunowm. JIaboparopus 3nanwmii, 2011. -
469 c. : uin. ; 25 cm. - (MeToabl B XUMUR). -
Pexxum nocrtyna: 9bC "UznarensctBo "Jlans". -
IlpoBepKa  |Heorpanny. gocrym. - BUGIHOrp. B KOHIE TL. H B
CaMOCTOATCT | chockax. - ISBN 978-5-9963-0372-4.
BHBIX paboT
O06mIas Tpya0eMKOCTh CaMOCTOATEIHHON paOOThI 10 AUCIMILTHHE (JYac) 29
Broaxer BpeMeHH caMOCTOSATeIbHOM padoThl, MPeyCMOTPEHHbII 29

Y4eOHBIM IIAHOM J1JIsl JAHHOH JMCUMILIHHBI (Yac)

KonTtakTHas paboTa npu NpoBeeHUH Y4eOHBIX 3aHATHH 0 AUCHUIUIMHE BKIIIOYAET B CeOs:
3aHATUS JEKIIMOHHOTO TUIA, JTAOOpaTOpHBIE PadOThI, IPYNIIOBEIE KOHCYIbTAUN, MHANBUIYAIBbHYIO PA00Ty 00yUYaIOMIMXCs C IPEnoJaBaTeseM.




Conepxanue y4eOHOro Marepuaja

Conep:xaHue pa3aejioB U TeM IHCHUILTHHBI

BBEJIEHUE

Lenp u 3aqaun Kypca, ero CTpykrypa.

be3omacHOCTh WM 3amyTa YEeIOBEKAa U OKPYXKAIOIICH Cpenbl, 00eCTIeUeHHE YCTOWUH-
BOTO  Da3BUTHS  IUBWIM3AMM —  BaXHeHmas rmpobiiemMa COBPEMEHHOCTH; €€
MHOTOIJIAHOBOCTh. [IpoGiiemMa KOTMYECTBEHHON OIICHKH PA3HOPOIHBIX OMACHOCTEH.

3HaueHue Kypca "TeXHOT€HHbIE CUCTEMBI U SKOJIOIMYECKUH pUCK' B YHUBEPCUTETCKOM
oOpa3zoBaHuH AJi1 POPMHUPOBAHUS SKOJIOTHUYECKOT0 MUPOBO33PEHHS XMMUKOB-HCCIIEIOBATENEH .

OKPYIKAIOIIASA CPEJA KAK CUCTEMA

Omnpenenenue skonoruu. llpuknanueie skojormyeckue Hayku. OOmiee ompeneneHue
sKkocucTeMbl. CTPYKTypa 3KOCUCTEM. DJIEMEHTBI HKOJIOTUYECKUX CUCTEM M UX XapaKTEPUCTUKH.
buocdepa kak kpynHeimas skocucrema. KommoneHTel  Oumocdeprsl.  OnpeneneHue
9KOJIOTMYECKOI0 KpU3Hca. DKOJIOTHYECKNE KPU3HUCHI U 3KOJIOTMYECKUE PEBOIIOLHUHA B UCTOPUH
nuBmIM3anuu. 3akoHbl Kommonepa. OOmme mpeacTaBieHus O MPOJYIEHTAaX, KOHCYMEHTax |
peayleHTax B OJKOCHCTEMaxX. 3allUTHBIE MEXaHW3Mbl MPUPOAHOM cpelbl U (aKTOpHI,
o0ecrieunBaIIUe €€ YCTOWYMBOCTh. JlMHaMHUYeCKOe paBHOBECHE B MPHPOJHON cpeje.
I'mpponornyecknii LUK, KPYrOBOPOT 3HEPrUM M BeUIECTBA. MeEXaHU3MBbl CaMOpEryJIsLNH,
camMoouHIeHHe Ornochepsbl.

AHTPOIIOTEHHBIE BO3JIENCTBUS HA OKPYKAIOIIYIO CPEJY

TexHOTeHHbIE CHUCTEMBI: OIllpeneneHue, kinaccudukamms. TexHochepa. BoszneiictBue
TEXHOTCHHBIX CHCTEM Ha YeJIOBEKa U OKPYKaIoIylo cpeay. MacimTad cOBpeMEHHBIX U MTPOrHO-
3UpPYEMBIX TEXHOTEHHBIX BO3JECHCTBUI Ha OKPYKAIOLIYIO0 CpEAy B KOHLIENILIUN YCTONYUBOIO pas3-
BuTHsA. OCHOBHBIE SKOJIOrHUEcKUe MpodiieMbl B 6Mocdepe B Mepuoj 3KOJIOTHYECKOro Kpu3Hca:
B aTMocdepe, B ruapochepe, B aurocdepe U B OMOTHUECKUX coolriecTBax. I obanpHbIe KO-
JIOTHYECKHE MPOoOJIeMbl: KIIMMaTHUYECKHE M3MEHEHUS, pa3pylIeHHe O30HOBOTO CIIOS, 3arpsi3He-
HUE IPUPOTHBIX BOJ, aTMOC(EPHI U MOYB.

HcTounuku BbIOpOCa 3arpsi3HSIONIMX BEIIECTB B OKpYXamllyio cpexy. MHTepHauno-
HaJIbHBIA XapakTep SKOJIOTMYECKHUX MPOOJIEM M UX XapaKTepucTuka. Mepbl, peKOMEHIyeMble
JUIs. YMEHBUIEHUS YKOJIOTUYECKOTO JABJIEHUS HA OKPYKAIOLIYI0 CPENYy CO CTOPOHBI YEJIOBEYE-
cTBa. DKoJoTHueckue mpoosemsl UpkyTckoi obmacTy.

DKOJIOTUYEeCKHE TOCJIEACTBUS 3arps3HEHHUsS OKPYXKAloWeH cpeasl ©  MpoOsieMbl
9KOTOKCHUKOJIOTMH. DKOJIOTMYECKUN MOAXOJ] K OLUEHKE COCTOSIHUS M PEryJMpOBaHUIO KauecTBA
OKpY)KaloIllel cpeapl. ODKOJOTMYecKass KyJbTypa, 3KOJOTMYECKOE CO3HAHUE, ACKETHUYECKHE
uaeansl. JKOJIOrM4Yeckoe HopmupoBaHue. [IpenenbHO-AomycTUMas 3KOJIOTHYEcKas Harpyska.
CaHuTapHO-TUTHEHMYECKOE HOpMHpoBaHMe. [loka3arenum KkauecTBa OKpYXaroLlell Cpenbl.
Ouenka BO3JICUCTBUS Ha OKpYXKalollyro cpeay. [[Ba mpuHUMIA TPAKTHYECKOW SKOHOMUKH
IIPUPOJIONIONB30BaHM: MTpadHas CUCTEeMa W IulaTa 3a MPUPOAHBIE PECypChl. DKOIOTHYECcKas
JKCIEepTH3a.

OCHOBHBIE HAIIPABJIEHUA W METO/Jbl BOPbbBbI C 3AI'PA3BHEHUEM
OKPYKAIOIIEN CPEJIbI

MexaHuueckas O4MCTKa CTOYHBIX BOJ. XapaKTepUCTHKA PELIETOK U MeCKOI0BOK. OcBeT-
J€HUE CTOYHBIX BOJ. KMHeTHka ocaXaeHMsI CpeIHEAMCIIEPCHBIX NpUMeceld. XapaKTepHCTHKa
OoTCTOMHUKOB. OTCTanMBaHWE B TOHKOM CJIO€ KHAKOCTH. TpyOuaThie W IJIACTHHYATHIE OTCTOM-
HUKH. OCBETJIIEHHE CTOKOB B CJI0€ B3BEIIEHHOT0 ocajka. OuibTpoBaHHE. XapaKTEepUCTUKA alla-
paToB ¢ (QUIBTPOBAIBLHBIMH TIEPETOPOJKAMH M 3€PHUCTOHN 3arpy3koi. bapabanubie (GUIBTPHI.
Tunbl puisTpyromux mMarepuaioB. MHorocnoitasie ¢puibTpsl. Onortanus, ee GU3NKO-XUMHUYE-
ckas cyuHocTb. CrocoOb! QuioTanoHHOM ouncTkU. DroTanus ¢ MOMOIIBI0 MAlllMH UMIEIIEp-



HOTO THUIA. XapaKTePUCTUKA HAMOPHOU (uioTaruu. Y CTpOMCTBO (IIOTOOTCTOMHUKOB. XapakTe-
PHUCTHKA AJIEKTPODIOTAIHH.

OU3NKO-XUMHUYECKasi OYMCTKA CTOYHBIX BOJA. OUMCTKAa CTOKOB OT MEIKOJUCHEPCHBIX U
KOJUIOMJHBIX IpHUMecel. XapakTepUCTUKA sBICHUSA Koaryisiuuu. I'erepokoarymsauusa. Pacmpo-
CTpaHEHHBIE KOAaryJsHTbl. XapaKTepUCTHKAa MHKYyOallMOHHOIO MEpHoja, CTaAUH POCTa YaCTHII
TBepIOi (has3bl U CTaauM cTapeHus TBepaoil (as3sl. BiusHue paznuyHbix (HakTOpoB HA MPOIECC
koarymsinuu. CoocakieHne pacTBOPUMBIX MpHMeced INpu rerepokoarynsuuu. OmnpeneneHue
¢bnokynsaun. OU3NKO-XUMHUECKUE OCHOBBI ABICHUS (QUIOKYIsuu. Tunsl ¢iaokynsaTos. [Ipu-
Mepbl UCIIOJIb3YEMBIX B IMPOLIECCAX OYUCTKU CTOKOB MPHUPOAHBIX M CHHTETUYECKUX (DIOKYIISH-
TOB. CBsI3b (DJIOKYJISILIMU C KOATYIISLIHAECH.

OumncTKa CTOYHBIX BOJ OT PACTBOPUMBIX HEOPraHMUYECKUX NpUMecel. PeareHTHble MeTo-
ael. Meron oOpatHoro ocmoca (rHmepQMIbTpanus) U yabTpaduibTpanus. XapakTepUCTHKA
MeMOpaH /I OCYIIECTBIICHHs] 00OpaTHOr0 ocMoca. MeTos mnoHHOTro oOMeHa. OYUCTKAa CTOYHBIX
BOJl OT PAaCTBOPUMBIX COJIEH METOAOM IEKTPOAHAIHN3A.

Buonornyeckast 04MCcTKa CTOUHBIX BOA AKTHUBHBIN Wi, OMOMIeHKa. MeXaHu3Mbl OKUCIIHU-
TEITLHOTO U BOCCTAaHOBUTEJIIHBHOTO MPOIECCOB OMOOUYMCTKU. ADPOTEHKH, OMODUIBTPHI, OMOIOTH-
yeckue npyzasl. MIx ycrpoiictBo v npuHiun aeucteud. [Iytu npenorspaleHus NOCTYIIIEHUS B
MIPUPOJIHBIE BOJIOEMBI OMOTCHOB M3 COOPYKCHHHM OMOIorudeckoi ounctku. [IpuHImm nencrBus
METaHOTEHKOB. brosjornueckas nepepadboTka 0TX010B )KUBOTHOBO/ICTBA.

OBTpodUKaIUs BOJOEMOB. XapaKTEpUCTUKA OIUTOTPO(GHBIX M 3BTPO(HBIX YCIOBUH B
BoJ0eMax. AHTPOIOTEHHOE 3BTpO(UpPOBAHHE BOJOEMOB. DBTpodHKaAIUg M TpodjiIemMa CHHE-
3eNIEHBIX BOJOpOCIeil. ATbroTOKCHHBI. OKHCIUTENIEHO-BOCCTAHOBUTENHHOE (PEIOKC) COCTOSIHHE
BOJIOEMOB U €T0 CBs3b ¢ 3BTpodu3zanueil. Posib NOHHBIX OTIOXEHUH B (POPMUPOBAHUM KadecTBa
BOJIHOM cpefbl. KpyroBopoT MapraHiia B mpHUpOIHONW BOJHOU Cpesie B YCIOBHSIX 3BTPO(UKALIUT
BOoJ10eMOB. McTOUHMKN HaHOCOB B OnoreHoB. bopr0a ¢ 3BTpodu3anueii. Porb 60J0THBIX SKOCH-
cteM B OopbOe ¢ sBTpodukanueii. KoHTponb 3a 0CaJKOHAKOIJICHHEM M YPOBHEM OHOTEHOB.
[IpoGieMbl aHTPOTIOTE€HHOTO 3aKUCIIEHUS BOJIOEMOB.

OO0ue mpencTaBiIeHUsI O METOJaX OYUCTKU aTMOC(eEphl OT ra3000pa3HbIX U a3PO30JIb-
HBIX 3arpsi3HuTenel: abcopOuus, ancopOuus, KOHACHCAlUs, KaTaJuTHUecKas HEeWTpau3alus,
JOXKHUraHue. YIaBIUBaHHUE adpo3o0iielt B ckpyOOepax, punbrpax, anekrpopmibrpax. O4nucTKa oT
TIBLTH.

[TouBeHnbie »KOcucTeMBbl. [IpoOeMbl OXpaHBl OKPYKAIOMICH cpeapl B MpoIecce
CeJIbCKOXO03SHCTBEHHOT0 MPOU3BoicTBA. HapyiieHne 61010ruueckoro paBHOBECHUs B pe3yIbTaTe
pUMEHEHHS yIOOPEHUH U AJOXMMHUKATOB.

Hcrounnku TBEpABIX OTXOMOB; UX CBOMCTBA; TOPOJACKOW MYCOpP, WJI CTOYHBIX BOJ, OT-
XOZIbl CEeNTbCKOXO35IICTBEHHOIO MPOM3BOJICTBA, LEIJI0N03a M OyMara, OTXOJbl XHMHUYECKOMH
MIPOMBIIIJIEHHOCTH, 30J1a, uak. [lepepaboTka 0TXx010B; 3axopoHeHue. OU3NKO-XUMUYECKHE Me-
TOJBI OYUCTKU. XUMHUYECKass U Onoxumudeckas ooOpadoTrka orxoqoB. CoBpeMeHHbIE OMOTEXHO-
JIOTUYECKHE METOAbl 00€3BPEKUBAHUS OTXOJI0B. MHOrOCTyleHYaThle KOMIUIEKCHBIE CHUCTEMBI.
Tepmuueckue crocoObl 00e3BpexKUBaHUA. METOIbI pa3/IeieHUs Py YTHIIM3AalUU 0TX0A0B. Hc-
M0JIb30BAHKE TBEPJIBIX OTXO0/I0B IMPOMBIIUICHHOCTH.

Knaccudukanus panmoakTuBHBIX OTX010B. [IpoOiembl JOKadM3alMM, KOHCEpBAIHH,
3axopoHenus. [lepepaboTka U UCTIOTB30BaHUE.

MECTO XUMHAYECKHUX IMTPOU3BO/ICTB B KOHIENINHA YCTOMYNUBOI'O PA3BH-
THA

Pecypco- u sHeprocOepexeHrne M KOMILJIEKCHOE HCIOJB30BAaHUE CHIPbSI — CTpaTerus
pemieHust dKonoruyeckux npobiem. TpeboBanust K pecypcocOeperaromeil TeXHOJIOTHH:
OeccTouHble TEXHOJIOTMYECKHE CHCTEMbI, HCIOJb30BAaHUE OTXOJOB KaKk BTOPHYHBIX
MaTepHabHBIX ~ pPECYpcoB,  KOMOMHMpPOBAHWE  IPOU3BOJICTB,  CO3JAaHHE  3aMKHYTBIX
TEXHOJIOTUYECKHUX IPOLIECCOB, TEPPUTOPUAIBLHO - MPOMBIIUIEHHBIX KOMIUIEKCOB. [IpuHIUIBI
CO3/1aHUS DKOJIOTMYECKHM YHCTBIX M KOMIUIEKCHBIX MAaJOOTXOAHBIX TEXHOJIIOTHHA. Poib
XUMHYECKON TEXHOJIOTUU B YHEPrOCOCPEKEHHH.
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NPUHIAIIBI OBECHHEYEHUSA BE3OITACHOCTU YEJIOBEKA

W1 OKPYKAIOIIEN CPEJIbI

OcHoBbl Teopum omacHoctedd. OmacHoe cocTosiHHE, ero mapamerpsl. Kiaccudukanus
OMAacCHOCTEW. YPOBEHb OMAaCHOCTH M METOJIbI €ro OIEHKU. MeXxaHu3Mbl OMACHBIX BO3JEHCTBUM.
[kana onacHoctei. [lonsTue 06 sxonoruyeckoM pucke. HopmansHblil (1OMYCTHMBII) SKOJIOTH-
yeckui puck. [IpaBuiia 10omycTUMOro sKoJ0ru4eckoro pucka. OueHka Tpex COCTaBIIAIOUIUX KO-
Joruyeckoro pucka. [loHsTHEe 0 30HaX MOBBIIIEHHOI'O 3KOJOTMYECKOIO PHUCKA, 30HAX UYPE3BbI-
YaifHOM SKOJIOTMUECKOW CUTYaIlMH M 30HaX JIKOJIOrHYeckoro OenctBus. OCHOBHBIC TCHACHIIUU
Pa3BUTHUS OMACHOCTEW MPUPOJHOTO M TEXHOTEHHOro xapakrtepa. [loHaTus o paguycax 3KOJIOTHU-
YECKOH, aBapUITHOM U TICUXOJIOTHYECKOW O€30MaCHOCTH MPU COOPYKEHUH W IKCILTyaTalllH TEX-
HOTEHHO OMACHBIX OOHEKTOB.

Ananmu3 pucka. [IpuyvHBI BO3HUKHOBEHMSI aBapuilHOM curyauun. dopmysna OIEHKH
pucka. OCHOBHBIE BOIIPOCHI, pelllaeMble aHaIM30M pucka. [locnenoBaTenbHOCTh 3TANOB aHANM3a
pucka. Ilonsitue o mepeBe coOBITUH W JepeBe OTKa30B. lIeHHOCTh HWCIONB30BaHUS JIEpeBa
OTKa30B MpH aHaIu3e pucka. Hanboee BeposSTHBIC TUIBI HICXOIHBIX 0TKa30B. YaCTOTHBIN aHATN3
aBapUHHBIX COOBITUHA. DTalbl YacTOTHOTO aHanmm3a. YeTelpe 3amadyu, peniacMble METOJIaMHu
JiepeBa OTKa30B U JiepeBa COOBITUN. MeToInYecKue OCHOBHI aHAIHM3a PUCKA C MOMOIIBIO JepeBa
OTKa30B. XapakKTepUCTHKa TpexX rpynn oTka3oB. CTpykTypa nepeBa OTKa3oB. I[Ipumepsl
WCIIONBb30BaHUS JIOTUUECKHX 3HAKOB TMPU IOCTPOCHUM JepeBa OTKa30B. YeTwsipe craauu
MIPOXO>KIACHUSI MTPOLIEYPhI aHAIN3A JIepeBa COOBITHH.
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IlepeyeHb npakTU4YecKUX padoT

No No paznena u HaumenoBanne mpaktuueckux pabot | Tpymoem | Ilpaktuueckas |OneHOYHBIC dopmupyembie
/0 | templ Kocth floroTosKa CpelcTBa KOMIICTCHIIMH
(dachr)
JUCLIUIUTUHBI
1 Okpyxatoras 1. OxucIUTEIBHO-BOCCTAHOBUTEIBHOE 2 2 IIpoBepka VK-8.1
cpezia Kak (pemoKc) coCTOsSTHIE BOJJOEMOB U €T0 KOHTPOJIBHBIX
crcreMa CBA3b C dBTpodH3anueit. Ponb 10HHBIX Y MUHH- I1K-4,1
OTJIOKEHHI B POPMUPOBAHNH KaueCTBa KOHTPOJIBHBIX IIK-5.2
BOJIHOM Cpebl pabot TK-6.1
2. ICTOYHUKY HAHOCOB U OMOTEHOB. 2 2
Bopsba ¢ aBTpoduzanueii. Ponpb
0OJIOTHBIX 3KOCUCTEM B OOpBOE C
sBTpodukanueii. Kontpomins 3a
0Ca/IKOHAKOIICHHEM U YPOBHEM
ouoreHoB. [IpoGeMbl aHTPOIIOT€HHOTO
3aKHCJICHHUS] BOJOEMOB
2 AHTpOTIOTeHHBIE | 3. DBTpodHKanus Bo10eMoB. Xapakrepu- | 2 2 ITpoBepka VK-8.1
BO3JICHCTBUS HA | CTHKA OJMIOTPO(HBIX ¥ 3BTPOPHBIX KOHTPOJIBHBIX
OKPYKAIOLYEO YCIIOBHH B BOioeMax. AHTPOIIOTCHHOE 3B- W MHUHH- gﬁ‘s‘é
cpey TpodUpOBaHNE BOZOEMOB. 3BTpO(1)I/IKaI;II/I}I KOHTPONBHBIX | . ")
1 TIpo0sieMa CHHE-3€JICHBIX BOAOPOCIICH. pabot :
ANBroTOKCHHBI.
4. ITouBennsie 3xocucteMsl. [Ipobaembl
OXpaHbI OKPYKaIOIIEeH Cpe/ibl B IpoIecce 2 2
CeITbCKOXO03SIHCTBEHHOTO TIPON3BOCTBA.
Hapymenune 6ronoruaeckoro paBHOBECHs
B pe3yJIbTaTe IPUMEHEHUs yI100peHHi 1
SATOXUMHKATOB
3 OCHOBHBIE 5. MexaHuueckasi OUMCTKA CTOYHBIX BOI. | 2 2 IIpoBepka VK-8.1
HAIPaBICHUS 1 XapaKTepHUCTHKA PEIIETOK U ITECKOJIOBOK. KOHTPOJIbHBIX U
OcgetsieHue cTOUHBIX BoJ. Kunernka MHHU- TK-4,1
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METO/1bI OOPHOBI
C 3arpsI3HEHUAMU
OKpY’KaroIEH
cpeabl

OCKICHHS CPEIHEANCIIEPCHBIX
npuMecel. XapakTepucTHKa
OTCTOWHUKOB. OTCTanBaHUE B TOHKOM
cioe xxugkoctu. TpyOdarsie u
IIACTHHYATBIE OTCTOMHUKU. OCBETIeHUE
CTOKOB B CJIO€ B3BEIIEHHOT'O OCaIKa

6. ®uIbTPOBaHKUE. XAPAKTEPUCTHKA
anmapaToB ¢ GUIBTPOBATIHLHBIMU
MePEeropoaKaMy U 3epPHUCTOH 3arpy3KOH.
Bapabannbie puiibTpsl. Tumst
(GUITBTPYIOMNUX MaTePUAJIOB.
MHorocnoliHbie QUIBTPHI

7. ®nortanums, ee GPUIUKO-XUMHUUECKAs
cymHoCTh. CriocoOb! (hII0TalMOHHOMN
04nCTKU. DIOTANNA C TOMOIIHIO MAITHH
WMIIEJUIEPHOTO THIA. XapaKTEPUCTHKA
HaropHo# (otamuu. Y CTPOHCTBO
(hITOTOOTCTONHUKOB. XapaKTePUCTHKA
AIIEKTPOQIIOTALTUH

8. DU3NKO-XUMHYECKAsk OUYMCTKA CTOUHBIX
BoA. O4HCTKA CTOKOB OT
MEJIKOAUCTIEPCHBIX M KOJJIOUIHBIX
npuMeceid. XapaKTepuCTHKA SIBJICHUS
KOaryJsinuy. | eTepoxoarysis.
PacmpocTpaneHHbIE KOAryIsSHTHL.
Bnusinue pa3nuvHbIX GakTopoB Ha
nporiecc koaryssimuna. CoocaxaeHne
pacTBOPUMBIX ITpUMECEN npu
rerepokoarymanun. OnpeaeneHne
¢dnokynsmy. PU3NKO-XUMHUUECKUE
OCHOBBI SIBIIeHUS (DIOKYISIAA. THTIBI
¢noxynstHTOB. [IpUMeps! HCHONB3YEMBIX B
npoleccax OYMCTKU CTOKOB IPUPOIHBIX U
CUHTETHUYECKUX QIIOKYISIHTOB. CBs3b
(IAOKYISIIMA C KOAryJsIuen

9. OgncTKa CTOYHBIX BOJ OT

KOHTPOJIBHBIX
pabot

[IK-5.2
[1K-6.1
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PacTBOPHUMBIX HEOPTAHUUCCKHUX
npumeceit. Pearentneie Mmetoasl. Meton
o0OpatHOro ocMmoca (runepuibTpanus) u
ynbTpaduiIbTparusa. XapakTeprucTuka
MEeMOpaH JIs OCYIIECTBICHUSI 00paTHOTO
ocMoca. MeToa HOHHOro 0OOMeHa.
O4mHCTKa CTOYHBIX BOJ] OT PACTBOPUMBIX
COJIEH METO/IOM DIIEKTPOANATIN3A

Mecto
XUMHUYECKHX
[TPOU3BOJICTB B
KOHILICTILINI
YCTOMYMBOIO
pa3BUTHSA

10. TpeOoBanus K pecypcocOeperaromiei
TEXHOJIOTMH: 0E€CCTOYHEIE
TEXHOJOTHUYECKHE CHCTEMBI,
HCII0JIb30BaHUE OTXOI0B KaK BTOPHUUHBIX
MaTepUajbHBIX PECYPCOB,
KOMOMHUPOBaHUE MIPOU3BOJICTB, CO3TaHUC
3aMKHYTBIX TEXHOJIOTHYECKUX POIIECCOB,
TEPPUTOPHAIIBHO - POMBIIIIJICHHBIX
KOMIIIEKCOB

11. O0mue npeacTaBICHHS 0 METOIaX
OYHCTKHU aTMOC(Ephl OT Ta3000pa3HBIX U
a’pPO030JIbHBIX 3arPs3HUTENICH: a0COpOIHS,
aacopOIusl, KOHCHCAIIUS,
KaTaJUTHYCCKas HeWTpaln3alius,
JIOKUTaHue. YJaBIMBaHUE adPo30Jiei B
cKkpyOOepax, ¢puibTpax,
anekTpodrbTpax. OUHCTKA OT TBUTH

12. ICTOYHUKH TBEPBIX OTXOMOB; HX
CBOICTBA; TOPOJICKOH MYyCOP, U CTOYHBIX
BOJI, OTXO/IbI CENbCKOXO3SIHCTBEHHOTO
MIPOM3BOICTBA, LIEJIJII0I03a U Oymara,
OTXOJIbl XUMHYECKOH MPOMBIIIJICHHOCTH,
30:a, nuiak. [lepepaboTka 0TX0OB;
3axopoHeHne. PU3NKO-XUMUIECKHUE
METOZBI OUNCTKH. X UMHUYECKAS U
OnoxuMu4eckasi 00padoTKa OTXOJIOB.
CoBpeMeHHBIC OMOTEXHOJIIOTUICCKHIE
METO/IbI 00€3BPEIKMBAHHS OTXOJIOB.

TIpoBepka
KOHTPOJIBHBIX U
MUHU-
KOHTPOJIBHBIX
padoT

VK-8.1

TIK-4,1
TK-5.2
TK-6.1
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MHoTOCTyTIeHYaThIe KOMIUIEKCHBIC
cucTeMbl. TepMHUYECKUE CTIOCOOBI
00e3BpekuBaHus. MeTObI pa3icICHHS
TIPH YTHIA3AITAH OTXOIOB.
Hcnonp3oBanre TBEPIBIX OTXO/I0B
MPOMBINIUICHHOCTH

13. bronorndueckast OUMCTKa CTOYHBIX BOJ
AKXTHUBHBIN W1, OMomieHKa. MeXxaHu3Mbl
OKHCIIUTEIBHOTO K BOCCTAHOBHTEILHOI'O
MPOIIECCOB OMOOYNCTKU. ASPOTEHKH,
OroUIBTPEI, OMOIOTHYECKHE MPYAbL. MX
YCTPOMCTBO U MpUHLHKI AeWcTBUs. [TyTn
MPEIOTBPAICHUS IOCTYTIJICHHS B
MIPUPOIHBIE BOJIOSMBI OMOT€HOB U3
COOPYKEHHI OMOJIOTHIECKOH OUNCTKH.
[IpuHiun necTBUS METAHOTEHKOB.
buonornueckas nepepaboTka 0TX0A0B
JKHBOTHOBOJICTBA.

[ [puHIMTIBI
oOecrieueHust
0€30I1acHOCTH
ueI0BeKa U
OKpYyKaroleun
CpeIIbI

14. Knaccudukanus paguoakTHBHBIX
otx0110B. [IpoOeMb! nokamu3aium,
KOHCEpBAaINH, 3aX0OPOHECHHS.
[lepepaboTka 1 UCTIOIB30BAHKE

15. YpoBeHb OMaCHOCTH U METOABI €TO
OlICHKHU. MeXaHU3MBbI ONACHBIX
BozzericTBui. [llkana onacHOCTEMN.
[onsTHE 00 PKOIOTMUYECKOM PUCKE.
HopmanbHelii (zomycTHMBIN)
sKoJiorndyeckuit puck. [lpasuna
JTOTTYCTHMOTO SKOJIOTUYECKOT0 PUCKA

16. OneHka Tpex COCTABIISIFOIINX
sKosornyeckoro prucka. [lorarus o
paJirycax 3KOJOTHYeCKOM, aBapuiiHON U
MICUXOJIOTMYECKOM O€301MacHOCTH TpH
COOPY>KEHUU U DKCIUTYaTalluU TEXHOTEHHO
OTIACHBIX OOBEKTOB

17. IlpuarHbI BOSHUKHOBEHUS aBapUIHON

IIpoBepka
KOHTPOJIbHBIX U
MUHHU-
KOHTPOJIBHBIX
pabot

YK-8.1

[1K-4,1
[K-5.2
IIK-6.1
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cutyaryu. OCHOBHBIC BOTIPOCHI, 2 2
peliaeMbie aHAIU30M PUCKA.
[TocnenoBaTenbHOCTH ATANIOB aHAU3A
pucka. [TorsTre o nepeBe COOBITHH U
JlepeBe 0TKa30B. MeToIn4YeCcKe OCHOBBI
aHaJIM3a PUCKa C MOMOIIBIO IepeBa
OTKa30B

18. XapakTeprucTrKa TpeX TPYIIT OTKa30B.
CrpykTypa aepeBa oTka3oB. [Ipumepsl
KCIIONIb30BAHUS JIOTHUECKUX 3HAKOB ITPU
MTOCTPOCHUH JIEPEBa OTKA30B

* Ha npaktuueckue paboTel oTBoAUTCS 16 yacoB. KakaoMy CTYAEHTY IpeJiaraeTcsi BHIIOIHUTE paOOThI U3 PEACTABICHHOTO CIUCKA.
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4.3.2. [lepeyeHb TeM (BONMPOCOB), BBIHOCHMBIX HA CAMOCTOSITEIbHOE N3yYeHHe
(camocTosiTe/IbHAs padoTa CTYyIeHTOB)

No Tema 3aganue dopmupyemas NJAK
HEJ. KOMITETEHITHS
ITonroroBka VK-8 1
1-4 Oxkpy»xaromiasi cpesa Kak ;(I)/II;TPII)_OHBHHM VK-8, I1K-4 [1IK-4.1
cucremMa KOHTPOTBHBIM [1K-5, TIK-6 [1K-5.2
paboTam TK-6.1
IloaroroBka VK-8 1
AHTpPOIIOTr€HHbIE KOHTPOJIbHBIM VK-8 TIK-4 K- 4'1
5-8 BO3€EliCTBUS HA MUHU- K- 5’ K-6 K- 5' )
OKPY>KaloIyI0 Cpeay KOHTPOJIbHBIM ’ K- 6' )
paboram )
OcHoBHble HanpaBneHusiu | [loaroroBka VK-8 1
MeTOBI OOPBOHBI C KOHTPOJIbHBIM VK-8, TIK-4 K- 4'1
9-11 | 3arps3HEHUSIMU MUHHU- ’ '
OKPYKAIOIIIEH CPeJIbl KOHTPOJIBHBIM [IK-5, TIK-6 11:[[112:2?
paboram '
MecTo XUMHYECKUX ITonroroBka VK-8 1
MIPOU3BO/ICTB B KOHTPOJIBHBIM VK-8, TIK-4 K- 4'1
12-14 | KOHIIENIMH YCTOMYHBOTO MHUHH- K- 5’ K-6 MK-5 ) )
pa3BuUTHUsA KOHTPOJIbHBIM ’ K- 6' )
pabotam '
IloaroroBka VK-8.1
[TpunHnuns! odecriedeHust | KOHTPOJIbHBIM VK-8, TTK-4 K-4.1
15-17 | 6e3omacHOCTH YelIOBEKa U | MUHU- TK-5. TIK-6 TK-5.2
OKpY>KaroIlen cpe/ibl KOHTPOJIbHBIM ’ K- 6. 1
paboram '
4.4 MeTtoauyeckue yKka3aHusi 0 OPraHU3allMH CAMOCTOSITEJbHOH PadoThI
CTY/IEeHTOB

CamocrosTenbHas paboTa CTYICHTOB, CBA3aHHAs C 3aKPEIUIEHUEM TEOPETUYECKOTrO
MaTepHuaia B BUJE MOATOTOBKU K TEKYIIEMY KOHTPOJIO IPOBOJUTCS BO BHEAYTUTOPHOE BPEMSL.
Metoanyeckie peKOMEHIAIMK 10 THIOBBIM 3aJlaHHUsIM CAMOCTOSITETILHON padOThl CTYIEHTOB
npuBeeHbI B (poHe oneHOYHbIX cpeacts Y MK/,

17



18

V. VUEBHO-METOAWYECKOE M HH®OPMAIIMOHHOE OBECTIEYEHHE
JUCIHILIMHBI (MOLYIS)

a) theneparnHble 3aKOHEL U HOPMATHBHBEIE JOKYMEHTBI (PM HATHUHE)
1. ©enepansnpiii 3axon ot 10 aueaps 2002 . N 7-03 06 oxpane oxpykatomeii cpeast
0) ocroBHas muTeparypa

1. Mutynexo, Buxrop Muxaiinoprd. Texuorennnbie CHCTCMEI M SKOIOTHYSCKHH PHCK
[DnekTporHEILt pecype] : yueh. ang BY30B I10 HaNp. "DKOI0rHs 1 TPAPOIONOF30BAHHE"
/B. M. Ilatymnko. - 3BK. - M. - Axanemus, 2013, - Pexkum noctyma: Y3 "Bubnmorex".
- 20 nocTynos. - ISBN 978-5-7695-9580-6.

2. Tapacosa, H. I1. Onenka Bo3neiicTEus TPOMBIMINICHHEIX OPEANPHATHH Ha OKPYKAFOIIYIO
cpeny [SnexTponnsni pecype| : yuebHoe mocodue / I, [1. Tapacosa. B. Epmonenxko, A.
Jatiues, B. Makapos. - Mockga ; BUHOM. Jlabopatopus sHanui, 2012, - 230 c. - Pexum
nocryna: 35C "AiGykc". - Heorpammy, AocTyi. - ISBN 978-5-9963-1059-3,

5. Maiictpenko, B. H. Bronoro-anamruaecknii MOHHTOPHHI CTOHKHX OPTraHHYECKHX
3arpasHATenel [InexTponnsii pecype] : yueb. mocobue / B, 11, MaiicTpenko, H. A.
Kmoes. - Mocksa : Burom. JaGoparopyst suammii, 2012. - 323 c. - Pexam Joctyma: I5C
"Albyxc". - Heorpanut. nocrym. - ISBN 978-5-9963-0769-2.

B) JOMOTHHTEIEHES JIHTEPATYpa

1. Ouenka BozneticTBAl MpOMBIITEHH X NIPEANPHATHE Ha OKPYKAKLIYED CPEIY
[dnexTporEEH pecype] : yue. mocodue. - Mockea : Baiom. Jaboparopus 3HaHHi,
2012. - 230 c. - Pesxum mocryma: IBC "Hanarembereo "Jlany”, - Heorpannq. nocryn. -
ISBN 978-5-9963-1059-3.

2. Jpyroe, [Opuit Cremanorny. Axami 3ArpA3HEHHOR BO/IbI [ IMeKTPOHNLIH pecype] / 1O,
C. ipyros, A. A. Pomun. - Mockga : Bunom. JlaBoparopus sHanuii, 2012. - 678 ¢. : un. ;
25 cM. - (MeTozr! B xuMun). - Pesum AJoctyna: JBC "Maparenscreo "Jlans", -
Heorpanwu. nocryn. - Bubmaorp. 8 korue 1. - ISBN 978-5-9963-1523-9.

r) 6a3el naHHEIX, HH(OPMAI[HOHHO-CTIPAROYHEIE H I0MCKORbIE CHCTEMEL
L. http://www.chem.msu.su/rus/teaching/technorisk.htm]

2. http://www.chem.asu.ru.html
3. www.elar.usu.ru/. . ./1569/1/1 333921 exam.pdf
4. httprwww. ksu.ru/chmku/docs/knd_06.rtf

wn

- hitp:/www.edu.ru./db/portal/spe/archive.htm

(=)

- httprwww.anchem.ru
VI. MarepuaibHo-Texnageckoe obecnieucHme AHCIHIIHHbL:

llomermenus  ana  TpoBeNERHs  JIEKUHHOHHEIX — H TIPAKTHYECKHX  3aHATHI,
YKOMITTEKTOBaHHEIE HEODXOIUMEIM 000pPYIOBAHAEM, & HMEHHO:

- Y/MTOPHH. OCHALCHARIE MYNFTHMENUAHEIME CPECTBAME. VI8 HPOBETEHH:
dyIMTODHBIX M OPaKTHYSCKHX 3amaThid (aym. 402, 426, 303); ayn. 5, 402, 426 oBopyIORaHEL
MYJNETHMEIMHHBIME mpoekropamu (InFocus IN 105 (3D Ready)), HaCTCHHBIMH DKpaHAMH,
HoyTOyKaMu Samsung NP 300T5A-AOFRU;
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MarepuaJbi:

HarnsmHo-pa3gatodynble MaTepUaibl: CXEMBI («IEpeBO» COOBITHH, «IepeBO» OTKA30B,
Ip.), MAakeThl pPAa3lMYHBIX YCTAaHOBOK, WJUTIOCTPUPYIOIIUX METOJAbl OYUCTKH, (oTo-
KUHOIIPE3EHTALMU TEXHOTEHHBIX KaTacTpod U aBapuii U T.II.

VII. OBPA3OBATEJIbHBIE TEXHOJIOI'MHA

B mnponecce u3ydeHHs IHUCLHUIUIMHBI HCHOJB3YIOTCA Kak TpPAOULMOHHBIE, TaK U
MHHOBAIIMOHHBIE TEXHOJOTMH, AKTUBHBIE M HMHTEPAKTUBHbIE METOJAbl U (OPMBI OOYUYCHHMS:
TEXHOJIOTUSL OOBACHUTEIbHO-UUIIOCTPATUBHOIO OOBSCHEHUH C 3J€MEHTaMH HpOOJIEMHOro
U3JIOKEHUS,  TEXHOJOTUS  NPO(ecCHOHATBHO-OPUEHTHPOBAHHOTO  OOY4YEeHMs,  JICKLUH,
OOBSICHUTENIBHO-WIIIOCTPATUBHBIIL ~ METOA €  DJIEMEHTaMU  NPOOJIEMHOTO  H3JI0KEHMS,
KOHTPOJIbHBIE paboThI, pa300p KOHKPETHBIX CUTYallUi, pellleHHe CUTYallHOHHBIX 3a7ay.

VIII. OHEHOYHBIE MATEPHAJIBIL VTSI TEKYIIET'O KOHTPOJISI
IMPOMEXYTOYHOU ATTECTALIUA

Ouenounsbie MmaTepuaanl (OM):

O1eHOYHbIE MaTepUabl TEKYLIETr0 KOHTPOJIA - B BUJI€ MUHU-KOHTPOJIBHBIX PaboT, pa3dopa
KOHKPETHBIX CUTYallul, pelICHUs CUTYallMOHHBIX 33]a4, 1eI0BbIX Urp u aAp. HazHaueHnue
oueHouHbIX cpeacTB TK - BeIIBUTH chopMupoBaHHOCTH koMmneTeHuii YK-8.1; I1K-4.1;
I1K-5.2; [IK-6.1.

Matepuanbl 1)1 IPoBeieHUsI TEKYIIETro H POMeKyTOYHOT0 KOHTPOJIsl 3HAHM I
CTY/ICHTOB:
IIpumepHbIe Bonpochl AJ1 NPOBeeHNs] KOHTPOJIbHBIX padoT

Ovama}omaﬂ cp€aa KaK CUCTEMA

CTpyKTypa 9KOCHUCTEM. DIIEMEHTHI SKOJIOTHYECKIX CUCTEM U UX XaPAKTEPUCTUKH.
DKOJIOTUYECKNE KPU3HUCHI U HKOJIOTMYECKHE PEBOTIOIIUHN B MCTOPUU LIUBIIIN3ALINH.
3akonbsl Kommonepa.

OO01mue npeacTaBIeHUs O MPOIYIICHTAaX, KOHCYMEHTaX U peAyleHTaX B SKOCUCTEMAX.
3amuTHBIC MEXaHU3MbBI IPUPOTHOMN CPEJIbI.

MexaHu3MBbI CAaMOPETYJIISIINN, CAMOOYHIIICHHE OMOC]EpHI.

B xaxaoMm ciydae HeoOX0AMMBI KOHKPETHBIC TIPUMEPHI.

AHTpONIOreHHEIE BO3AEUCTBHUS HA OKPYKAIOIIVIO CPEY

TexHOreHHbIE CHCTEMBI: OTNIpeieNieHIEe, KiIaccuuKarus.

VcTounuku BIOpOCa 3arpsi3HAIONIMX BELIECTB B OKPYKAIOIIYIO Cpeay.
DKOJIOTUYECKHE TTOCIIEACTBUS 3arpsI3HEHHUS OKPYXKArOIEel cpeIbl ¥ TPOOIeMBbI
HKOTOKCHKOJIOTHUH.

Okonoruyeckue nmpoodiaemsl MpkyTckoit 06macTu.

ITokazarenu kauecTBa OKPYKaroIle Cpeibl.

DKoJjoruyeckast 3KCepTusa.

Cpasuenune ['9C, TOC u ADC — «IUII0ChD U «KMUHYCBI»

OCHOBHBIE HarrpaBJICHUA U MCTObI 60DB6BI C 3arps3HEHUEM OKPYKAIOIIESH CpeIbl

XapaKTepuCTHUKa PEIIETOK U MEeCKOJIOBOK.
Kunertnka ocaxaeHust CpeTHEAUCIEPCHBIX TPUMECEH.
XapakTepucTHKa OTCTOMHHUKOB.
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DuUIbTpOBaHUE.

®rnorarnus, ee PU3NKO-XUMUYECKasi CYIIHOCTb.

OuncTKa CTOKOB OT MEJIKOJMCIIEPCHBIX M KOJIOWAHBIX IpuUMecel. XapaKTepucTHKa sB-
JIeHUA Koaryssiun. [ 'eTepokoarysisius.

Onpenenenue Gpnokyasinun. PU3NKO-XMMUYECKHE OCHOBBI SIBJICHUS (IIOKYJIISALMH.

OuncTKa CTOYHBIX BOJ OT PaCTBOPUMBIX HEOPTaHUYECKUX NPUMECEH.

Metona o6paTtHOTO 0cMoca (runepduabTpaIus) u yIbTpaQuibTpaIus.

Buonornyeckast 04MCTKa CTOYHBIX BOJ

OBTpodHKaII BOJOSMOB.

Ounctka atMocdepsl OT ra3000pa3HBIX U a3PO30JbHBIX 3arps3HUTENCH: abcopOIus, aji-
copOuusi, KOHAEH ALV, KaTAIMTHUECKash HeUTpamu3arnysl, JoKUraHue.

[Ipobnembl OXpaHbl OKpYXKAIOMIEH Cpeibl B MPOLECCEe CETbCKOXO03SIMCTBEHHOTO MPOU3-
BOJICTBA.

HlcTOYHMKH TBEPIBIX OTXOJIOB.

[TepepaboTka OTXOA0B; 3aXOPOHEHHUE.

Knaccudukanus paanoakTHBHBIX OTXO/O0B.

CuryanmonHas 3a1a4a: COCTaBUTh CXEMY OUMCTKH BEIOPOCOB B aTMOC(EPY/CTOUHBIX BOJ
npeanpusaTs (1o BeIOOPY IpernoiaBaTens)

XHUMHYECKHE MPONU3BOJICTBA M KOHIISHIIMS YCTOMYMBOT'O Pa3BUTHUS

Pecypco- u sHeprocoepeskeHre 1 KOMIIIEKCHOE UCTIOTIb30BAHUE CHIPhS

TpebGoBanust kK pecypcocOeperaroIieii TeXHOJIOTHH.

[IpyHiMnOBl  cO3AaHMST  SKOJIOTMYECKM YHMCTBIX M KOMIUIEKCHBIX MaJIOOTXOJIHBIX
TEXHOJIOTHH.

Ponb XUMHUECKOH TEXHOJIOTHH B JHEPTOCOCPEIKECHIH.

CuryaunonHnas 3agada: CocTaBUTh TEXHOJIOTMUYECKYIO CXeMY MpeAnpustus (o BeIOOpy
IIpenoaBaTelis) Ha OCHOBE IPUHIUIIOB «3€JIEHON XUMHUM.

ObecrieyeHne 0E30MaCHOCTH YEJIOBEKA M OKPYIKAIOIIEH CPEIbI

Knaccudukanus onacuocteit. [llkana omacHocTei.

[IpaBuna 1onycTUMOro 3K0JIOrMYECKOT0 PUCKA.

30HBI MOBBIILIEHHOT'0 3KOJOTNYECKOT0 PUCKA, 30HBI UPE3BbIUAHHON 3KOJOTUYECKON CUTY-
allMy U 30HbI SKOJIOTHYECKOro Oe/ICTBUS.

Panuycel 5K0JI0THUECKON, aBapUITHON M IICUXOJIOTHYECKOI 0€301acHOCTH.

CocraBneHue aepeBa 0TKa30B (110 3aIaHHUI0 TIPETIoaBaTeIs ).

CocrasieHue nepeBa coObITHI (10 3aJaHUIO MPENOIABATENS ).

TemaTuka 3agaHuil 17151 CAMOCTOSATEJIBbHOM PadoThI

—

OxapakTepr30BaTh TOTUIMBHO-YHEPTETHUECKUI KOMIUTEKC MpKyTCcKoi 00macTH.

2. Pa3menieHue OCHOBHBIX MPEINPUITHNA XUMHUYECKOW MPOMBIIUICHHOCTH W MPEANPUATHIA
[[BETHOM METAJTypruu Ha TeppuTOpuu MpKyTCcKOi 00acTH.

3. OxapakTepu30oBaTh pa3MEIICHUE MPEANPHUATHI IEIUTI0I03HO-OYMa)KHONH MPOMBIITUICHHOCTH
Ha TeppuTopun MpKyTCKOI 001aCTH M OLEHUTh XapaKTep 3arps3HEHUI OKpYKarollel cpeibl
STUM TUIIOM IPEINPUATHH.

4. BozneiictBue AHrapckux BOJOXPAaHWIMIL HAa HKOJOTHYECKYIO 00CTaHOBKY Tepputopuu Hp-
KYTCKOM 00JIacTH.

5. TopHo-noOsIBatomasi MPOMBIIUIEHHOCTh MpKyTCKON 00NacTH M ee TEeXHOTeHHOE BO3JeH-

cTBUE Ha Tepputopuio UpkyTckoi obmacTy.
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10.

11

12.
13.
14.
15.
16.

17.
18.

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

25.
26.

27.
28.
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Haubonee onacubie Tumbl nipeanpusaTiii UpkyTckoit 00JacTH ¢ TOYKH 3pEHUS 3arpsS3HEHH
tepputopun UpKyTckoit 001acTH SKOJIOTHYECKUMH SITaMHU.

Brustaue sxomornueckux (hakTopoB Ha 370pOBbe HaceneHus: Mpkyrckoit o6iacTu.
CocrosiHre OKpy»Kaloliel cpeasl B pailoHax MpKyTckoil obmactu ¢ HEOIaronoayqyHo| 3Ko-
JIOTUYECKON 00CTaHOBKOM.

OxapakTepr30BaTh OCHOBHBIE (DAKTOPBI, CIOCOOCTBYIOIIHE 3arpsa3HeHnIo baiikana u mooe-
pexbs o3epa.

HpkyTckas pernoHaibHas CUCTEMA SKOJIOTMUYECKOI0 MOHUTOPHHTA.

. Ponb Hayku ¥ TEXHUKHU B peHIeHUH NMPoOJIeM OXpaHbl OKpYKarollel cpelbl U 00ecredeHnn

HKOJIOTHYECKOM Oe3omacHocTH MpKyTCKO# 007acTh 3a MOCieqHee AeCATUIIECTHE.
3arpsizHeHue baiikana mpoMBIITUICHHBIMU TTPEATPUITHIMHU TTOOEPEKDSI.

Poutb jxene3H010p0KHOTO TPAHCHIOPTA B 3arpsi3HEHUH BojoeMoB MpkyTckoit o0acTu.

[TyTu 3arps3Henus 3anuBoB MpKyTCKOro BOJAOXpaHMIINIIA OHOTeHaMH (IBTpOGUKAIUS BOJIO-
eMoB). [Iporuo3 cocTosiHUS 3aJIMBOB B YCIOBHSIX MPOTPECCHPYIONIEH 3BTPODUKAILIUH.
Wcrounuku 3arpsi3HEHUS F0ro-3anajHol akBaTopuu baiikana (mopt baiikan, KynTyk,
Cmronsnka, baiikanbcek).

MeTtoapl 06e33apakuBaHus U OUUCTKHU MUTHEBON BOJBI. 3aBUCUMOCTD CIIOCOOOB OUYHUCTKH OT
IIPUPOJIbI 3aTPA3HEHUMN.

Opranuyeckue 3arps3HATENN MUTHEBOU BO/IBI.

3arpsA3HeHUs IPUPOAHBIX BOJIOEMOB TUOKCHHAaMU. VicTouHukH 3arpsa3Henuii. bopboa ¢
JTMOKCHHOBBIMU 3arpsi3HEHUSIMU.

3arpsA3HEeHUs MPUPOIHBIX BOJOEMOB B YCIOBHSX JIOKAIBHBIX BOGHHBIX KOH(JIUKTOB.
ParmonansHOE MCMOIB30BaHUE U OXpaHa MPUPOIHBIX pecypcoB baiikaina.

[ToreHnuanpHble UCTOYHUKHM TUOKCHMHOBOTO 3arpsi3sHeHus B Mpkyrckoit obimactu U Mepbl
OOpBOBI € ATOI IKOJIOTMIECKOM OMACHOCTHIO.

3arpsi3HUTENH BO3AYIIHOM cpeapl I. MpKyTcka; XapakTepucTHKa 110 palioHaMm ropojaa u pe-
KOMEH/IAINH 110 PEIICHHUIO ATOM SKOJIOTUUECKOU MPOOTIEMBI.

OcCHOBHBIE HCTOYHUKH 3arpsA3HeHus r. Mpkyrcka yriaeBomopoaamu, Bkiarouas [IAY u
BO3MOJKHBIE MEPHI OOPHOBI C STUMH 3arPS3HEHUSMH.

Bo3moxxHbIE METObI OXpaHbl U OYUCTKU BO3AYIIHON Cpelbl Ha HedTenepepadaThIBAIOIINX U
He(pTeXUMHUYECKUX TPEIIPUITUSX.

DKOJIOTUYECKHE acTIeKThI TPOM3BOICTBA allOMUHMA B IpKyTCKOil 06nacTu.

TennoBoe 3arpsi3HEHNE OKPYIKAIOIIEH Cpelibl MPOMBIIUIEHHBIMU NTpeanpustTusamMu Upkyr-
CKOM 001acTH.

[TpoGnemsl 3arps3HeHus Bogoxpanuauil MpkyTckoii 0051acTu pTyThIO.

ITpon3BOCTBO M UCMOIB30BAHUE MTOJIMBUHUIIXJIOpUIA KaK MOTEHIIMATIBHBIN HCTOUHUK
JTMOKCUHOBBIX 3arps3HEHUN OMOChEPHI.



11.4. OuenouHsle cpeAcTBa AJIs IPOMEKYTOUHON aTTECTALMH - 3a4ET.

Kpurepun oneHuBaHus pe3yJIbTATOB 00y4YeHMSI:

Heo6xoauMo BBIMOTHUTE BECh MEPEYCHb CAMOCTOATENbHBIX padoT (cM. 1.11. 4.2, 4.3.2.)
OreHnBaeTCs MOJHOTA M KAYECTBO BBHINOJIHEHHUs, ohopmiieHne (MakcumyM 50 Gansios).
Heo6x0a1Mo BBINOTHUTE BeCh EPEYeHb KOHTPOIBHBIX PaboT (M. 11.8)

OreHuBaeTCs TOJHOTA M KAYECTBO BBIMOJTHEHUS, oopmiteHne (Makcumym 50 6asiioB).

Jlng mosydeHus: 3a4yeTa MO AMCHUUIUIMHE HEOOXOIMMO BBIMOJIHUTH CaMOCTOSITENBHBIE U
KOHTPOJIbHBIE pabOTHI, OTBETUTH Ha BOIPOCHI TEKyIIero KOHTpois. HeoOxoanmo HaOpaTe MUHUMYM
60 GaJoB.

Kpurepun oneHuBaHusI 0TBETOB HA 3a4éTe:

Ouenka «He 3a4TEHO»

(dparMeHTapHOE 3HAHUE MPEeIMETa, OTCYTCTBUE YMEHHMI U HABBIKOB IPHUMEHEHHS METO/IOB
U MOXO0JI0B M3y4aeMON AUCHUIUIMHBI IPU PEUICHNH Y4eOHbIX 3a1au (MeHnee 60 6amioB).

Ouenka «3a4TeHO»

B I1e7I0M, c(hOpMHUPOBAHHBIE, BO3MOYKHO, COJIEPIKAIITIE OTASIHHBIC TTPOOEIBl 3HAHUS ITPEAMETA,
YMEHHE IPUMEHITh METOIBI U TTOIXOIBI M3ydaeMOi AUCIMILIAHEI PY PEIICHUN YIeOHBIX 3a71ad C
MHMHHMAaJIbLHBIM KOJNYECTBOM OLIMOOK HEMIPUHOHUIINAIIBHOI'O XapaKTepa, HAJIMYMEC HAaBbIKOB IIPUMCHCHU A

MCTOAOB U IIOAXO0J0B I/I3y‘laeMOﬁ JAUCHUININHBI ITPU PCIICHUN y‘l€6HBIX 3aaad.

NMPUMEPHBINI IIEPEYEHB BOITPOCOB K 3AYETY.

1. Omnpenenenkonorun. OO0IIee onpeaeneHne 3KocucTeMbl. CTPYKTypa SKOCHCTEM.
DJeMEHTHI YKOJIOTHUECKUX CUCTEM U MX XapaKTEPUCTUKH.

2. bops0a c aBTpodukanueii. KoHTpob 32 0caiKOHAKOIIIECHHEM U YpoBHEM OnoreHoB. Mc-
TOYHHKH HAHOCOB M OMOTEHOB.

3. buocdepa kak kpynHeimas skocuctema. KomnoHeHTsI Onochepsi.

4. 3axonsl KoMmMmoHepa.
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boprba ¢ sBTpodukamnueii. Poas 60710THBIX 3KOCHCTEM B 00pb0e ¢ 3BTpOodHUKaITHCH.
XapakTepHucTUKa COBPEMEHHOT'0 3KOJIOTMYECKOI0 KpU3HUCa.

OuucTKa CTOYHBIX BOJ OT PAaCTBOPEHHBIX OPraHMYECKUX MpPUMECEN pereHepaTUBHBIMU
meroaamu. Llenu Takoi ourcTku. OO0IIas XapaKTepruCcTHKa METOIOB.

OO61ue npeacTaBieHus 0 MPOAYLIEHTaX, KOHCYMEHTaxX U PeIyLeHTaX B YKOCHUCTEMaX.
OCHOBHBIE HKOJIOTHYECKHE TTPOoOIeMBbl B OHocdepe B MEpUO IKOJIOTHYECKOTO KPH3HCa: B
atMocdepe u B ruzpocdepe.

MexaHndeckasi OYMCTKa CTOYHBIX BOJ. XapaKTEpUCTHKA PEHIETOK M MECKOJIOBOK. OcCBeT-
JIEHHE CTOYHBIX BOJA. KMHETHKa oca)keHUs CpEeAHEINCIIEPCHBIX TPUMECEH.

HcTounuku BBIOpOCa 3arps3HSIOIIMX BELIECTB B OKpyXKaromyio cpexy. MHrepHanmo-
HaJIbHBIN XapakTep SKOJOTMYECKHX MpOoOJIeM M UX XapaKTepUCTHKA. Mephl, peKOMEH]y-
€MbI€ Il YMEHBIIECHHS SKOJOTHYECKOr0 JAaBJICHUS Ha OKPYKAIOUIYI0 CPeLy CO CTOPOHBI
YeJI0BEYECTBA.

Tepmuueckoe 00e3BpeXMBaHNE MHHEPATU30BAaHHBIX CTOYHBIX BOJA. KOHIIEHTpHpOBaHHEB
BBINIAPHBIX ammaparax.

OCHOBHBIE IKOJOTUYECKHE TPOOIeMBI B OMocdepe B MEPUOI IKOJIOTHIECKOTO KpHU3HUCa: B
auTocdepe U B OMOTHUECKUX COOOIIeCTBaAX.

Tepmuueckoe 00e3BpeKUBAHHE MHHEPATM3OBAHHBIX CTOYHBIX BOJ. AMMAaparbl ¢ MOTPYX-
HBIMU TOpesikaMu. Annaparsl JUisl IOJTyYEHUs TBEPIOTO MIPOIYKTa.

OKOJIOTMYECKass KyJlbTypa, »3KOJIOTMYECKOE CO3HAHME, acKeTudeckue wupaeansl. J[Ba
MIPHUHIIAIIA TPAKTUIECKONW SKOHOMHUKHU MPUPOJAONOIB30BaHus: MTpadHas cucTeMa U Iia- Ta
3a IPUPOAHBIE PECYPCH. DKOJOTNYECKas IKCIIEPTU3A.

Ananmu3 pucka. [IpuumHbl BO3HUKHOBEHHSI aBapuiHOW cuTyalud. OCHOBHBIE BOMPOCHI,
pelaeMble aHaau30M pucka. IlocienoBarenbHOCTh ATAOB aHAJIM3a PUCKA.

TexHorennsle sKocucteMbl. TexHochepa. Ilonstue 00 skonorumueckom pucke. Hopmainb-
HBIN (JOMYCTHMBIN) SKOJIOTHYECKHi pucK. [IpaBuia JOMyCTHMOTO SKOJOTHYECKOTO pPHC-
ka. OLIeHKa TPeX COCTAaBISAIOIINX YKOJIOTHYECKOTO PUCKA.

[ToHsiTHE O 30HAX IMOBBILIEHHOTO 3KOJOTMYECKOTO PUCKA, 30HAX YPE3BBIYAMHOW DKOJIOTH-
YEeCKOM CUTYallMM M 30HaX HKOoJOruueckoro OeactBus. OCHOBHBIE TEHICHLUHU DPAa3BUTHS
OMacCHOCTEW MPUPOJHOIO U TEXHOTEHHOI'O XapaKTepa.

Posb 1OHHBIX O0TIOXEHUH B (HOPMUPOBAHUM KadeCTBA BOJHON CPEJIbI.

[TonsiTHs O paguycax SKOJOTUYECKOW, aBAPUIHON M TICUXOJIOTHYECKOW 0€30MacHOCTH TP
COOPY>KEHHUH U IKCIUTyaTallii TEXHOTEHHO OMACHBIX OOBEKTOB.

XapakTepucTUKa OTCTOMHMKOB. OTCTaMBaHUE B TOHKOM CJIO€ JKMIAKOCTU. TpyOdarbie U

IUIACTHHYATEIC OTCTOMHUKH. OCBETIICHNE CTOKOB B CJIO€ B3BEIIICHHOTO ocaaka.
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. decopOuus neTyuynx MUHEpPATbHBIX IpUMeEced B TOKe MHEpTHOro raza. Kparkas xapakre-
pHUCTHKa JlecopOepOB: HACAIOUHBIX, 0apOOTaXKHBIX, PACTIBUINBAIOIINX U NTEHHBIX.
OunbTpoBaHue. XapaKTEpUCTHKA anmapaToB ¢ (GUIBTPOBAIBHBIMHU IE€PETOPOAKAMH U
3epHUCTOH 3arpy3Kkoil. bapabanusie GuIbTphl. THUITBI GUIBTPYIONIUX MATEPHATIOB.

Yetslpe 3a1a4M, peliaeMble METOJAaMH JepeBa OTKa30B U jepeBa cOObITHH. XapakTepu-
CTHKa Ipymnl oTka3oB. CTpyKTypa JepeBa OTKa30B.

®noranus, ee PU3NKO-XUMHYECKAsT CYIIHOCTh. Y CTPOMCTBO (hJIOTOOTCTOMHHMKOB. Xapak-
TEPUCTUKA 3JEKTPODIOTAIUH.

Omnpenenenne Quokynsnnn. OU3MKO-XUMUIECKHE OCHOBBI SBICHHS (DIOKYISIUH. THIb
¢dnokynsHTOB. [IpUMeEpHl KCMONB3yeMBIX B MPOIECCaX OYUCTKH CTOKOB MPHUPOJHBIX U
CUHTETHUYECKUX QIIOKYIAHTOB. CBA3b (IIOKYIALNU C KOATYJISALHEH.

[Tpumepsl HCTIONB30BAHMS JIOTHYECKUX 3HAKOB MPH MOCTPOCHUHU JepeBa oTka3oB. Ctaauu
POXOXKICHUS IPOIIeTyphl aHATIN3a JIepeBa COOBITHIA.

OuuCcTKa CTOKOB OT MEIKOAMCIEPCHBIX M KOJJIOMJHBIX MpUMecel. XapaKTepucTUKa SB-
JeHus: Koarynauuu. ['erepokoarynsuus. PacripocTpaHeHHble KOarynisiHTHL. BiusiHue pas-
JUYHBIX ()aKTOPOB Ha MPOILECC KOATYIISIUH.

OunucTKa CTOYHBIX BOJI OT PACTBOPUMBIX HEOPraHMYECKUX Mpumeceil. PeareHTHble MeTo-
JTBL.

[Tonsitue o nepeBe oTka3zoB. Hambosee BeposTHBIE TUITBI UCXOMHBIX OTKa30B. YacTOTHBIN
aHaJIN3 aBapPUIHBIX COOBITUH. DTaINbl YaCTOTHOTO aHAK3a. 3aa4yM, pelIaeMble METO- JaMu
JIEpPEBA OTKA30B.

OuncTKa CTOYHBIX BOJ OT PacTBOPHMMBIX HEOpPTaHHMUYECKUX MpuMeceil. Merox obpaTHOTO
ocmoca (runepduiibTpanus) U yabTpaduiabTpanusa. XapakTepUCTHKAa MEMOpaH i OCy-
HIECTBIICHUSI OOPATHOTO OCMOCA.

OuncTKka CTOYHBIX BOJ OT PACTBOPUMBIX COJEH METOJaMH HOHHOTO OOMEHa M 3JIeK-
TpPOaUANIN3A.

buonoruueckas ouncTka CTOYHBIX BOJ AKTHUBHBIM WJI, OuOIIeHKa. MeXaHUu3Mbl OKHCITH-
TEJIBHOTO M BOCCTAHOBUTEIBHOTO MPOIECCOB OMOOYMCTKH. ADPOTEHKH, OHOPHUIBTPHI,
O6uonornyeckue npynasl. X ycTpoiCTBO M MPUHLIUT ACHCTBHSL.

OuncTKka CTOYHBIX BOJ OT PACTBOPEHHBIX OPraHUYECKUX TPUMECEU J1eCTPYKTUBHBIMU
meroaamu. [Tapodasznoe okucnenue (oraeBoit Mmeton). Kunkodasznoe okucieHue (MOKpoe
cxuranue). TepMoKaTalIuTUYECKOE OKHCIeHHEe B TmaporazoBod ¢ase. Oxucie- HUE
IpUMecel 030HOM, KUCIIOPOAOM, XJIOPOM. DJIEKTPOXUMHUUECKOE OKUCIICHUE.

OO01u1re mpeacTaBIeHUs 0 METOJaX OYUCTKH aTMOC(hephl OT ra3000pa3HbIX U a3P030J1b- HBIX

3arpsi3HUTENEH: abcopOLns, aacopOIrs, KOHICH AN, KaTATUTHIeCKas
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HelTpanu3anusi, AOXKWraHWe. YIaBJIMBaHHE ad’po3oyiell B  cKkpyOOepax, (uibTpax,
anekTpodpmibTpax. OUncTKa OT MBUIH.

[TouBeHHsie dKocucTeMbl. [IpoOiieMbl OXpaHBI OKpYXKAIOIIEH Cpeasl B Tpolecce
CEJIbCKOXO3SHUCTBEHHOTO TMPOW3BOJACTBA. Hapymienne OWOJIOTMYECKOTO pPaBHOBECUS B
pe3ynbTare NpUMEHEHUs yI0OpeHUH U ST0XUMHUKATOB.

HcTouHuKH TBEPABIX OTXOJOB; UX CBOWCTBA; FOPOJICKOM MYyCOp, MJI CTOUHBIX BOJ, OTXOJBI
CEJIbCKOXO3SUCTBEHHOTO TPOU3BOJACTBA, LEUII0J03a W OyMara, OTXOIbl XUMHYECKOU
MPOMBINICHHOCTH, 30712, [IUIAK.

[TepepaboTka 0TX0/10B; 3axopoHeHNEe. DUBUKO-XUMUYECKUE METObI OUYMCTKH. XUMHUYECKast
u Ouoxumuyeckas o00paboTka oTx0/10B. CoBpeMEHHbIE OHOTEXHOJOTUYECKHE METO/IbI
00e3BpeXUBaHUSI OTXOJ0B. MHOrOCTyneHuYaThle KOMILJIEKCHBIE CHCTEMBI. TepMHuYecKue
crocoObl  00e3BpeXuBaHUsA. MeETONbl  pa3leleHus] TpU  YTHIM3AIMHH  OTXOJOB.
Hcnonb30BaHne TBEPABIX OTXOI0B IPOMBIIUICHHOCTH.

Knaccudukanus paauoakTuBHbBIX OTX010B. I[IpoGiieMbl JOKanmu3anuu, KOHCEpBAIUH,
3axopoHenus. [lepepaboTka u UCHOIB30BaHUE.

[MpuHIMIBI CO3AaHUS SKOJTOTUYECKH YUCTBIX M KOMIUIEKCHBIX MaJOOTXOIHBIX TEXHOJOTHH.

Ponb XuMu4eCcKOl TEXHOJIOTHH B SHEPTrOCOepEeKEHUU.
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