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|. Hesn 1 32724y JUCHMIIUHBI:

Heap aucuuiuinHel — JlaTh CTyAeHTaM IpeACTaBIE€HHE O KOHKPETHBIX Ipobiemax,
CBSI3aHHBIX C HApPACTAIOLIMM 3arps3HEHHEM OKpYXKAloIled cpeabl MOjA  BO3JCHCTBUEM
TEXHOTEHHBIX IPOLECCOB, O METOJAX OIEHKH M CHMKCHHS TEXHOT€HHOI'O U SKOJIOTUYECKOTO
pucka, 00 OCHOBHBIX IYTSIX OYHCTKH ruapocgepsl, armochepsl U jutochepsl OT
MIPOMBIIIJICHHBIX U OBITOBBIX 3arpsi3HUTEICH.

3anaum xypca - Paccmorpenue:

- o0mMX NPUHLUUIOB YCTOWYMBOIO (DYHKIIMOHUPOBAHMUSA 3KOCUCTEM M Ouochepbl B LEIOM; -
XapaKTepUCTHKH TJIOOATbHBIX AHTPOINOTEHHBIX BO3ACUCTBHI Ha Ouocdepy, HaApYyHIAIONUX €€
YCTOMYUBOCTb;

- METO0B OOpBHOBI € 3arpsA3HEHUSIMH OKPY’KAIOIIEH Cpesibl ¢ aKIIEHTOM Ha (PU3MKO-XUMUYECKHUE U
XUMHAYECKHE METO/bI;

- OCHOBHBIX IIPUHIUIIOB OLIEHKU 3KOJOIMYECKOTO PUCKA;

- IIPUHOUIIOB CO3JaHUS SKOJIOTMYCCKH YUCTBIX U MaJIOOTXOJHBIX TEXHOJIOTHIA.

1. Mecto mucuuniaunbl B crpykrype OIIOII BO:

JucuunnuHa «TexHOreHHbIe CUCTEMBI M DKOJIOTMYECKUN PUCK» OTHOCUTCS K 00s3aTellb-
HbIM JuctuminHam BapuatuBHoi yactu (b1.B.10). Ins ocBoenus pucuuminibl « TexHOTeHHBIE
CHUCTEMBI U SKOJIOTMUECKUN PUCK» O0y4arouiuecs: UCHOIb3YIOT 3HaHUS, YMEHMSI, TPAKTUUECKUE
HaBBIKH, CIIOCOOBI I€ATENbHOCTH U YCTAHOBKH, C(HOPMUPOBAHHBIE B XO/I€ U3YUEHHUS ITPEIMETOB
«Oxpana tpyaa» (b1.0.01), «be3onacHocTs xuzneaearensHoctn» (b1.0.09), «O6mas xumus.
Xumus HemetaioBy (b1.0.16), «Merammuueckas cBsa3b. Xumusg MetamwioB» (b1.0.17),
«Oprannueckas xumus» (b1.0.20), «'uaporeoxumus» (b1.B.07) Ha npeasiayiemM ypoBHE
oOpazoBanus. OcBoeHHE AUCHUIUIMHBI «TE€XHOTE€HHBIE CHUCTEMBI U JKOJIOTHUYECKUH PUCK»
ABJISICTC HEOOXOIUMON OCHOBOW JUIsI MapajliebHOrO M3ydeHus JucuuiuiMHbl «lIporeccsl u
anmaparbl. XUMHUYecKas TexXHoJorus nepepadbotku Hedtu u raza» (b1.0.27), BeimosHeHUs

KBAJIM(UKAIIMOHHBIX Pa0OT ¥ (popMUpOBaHUS MTPOHECCHOHATBHBIX KOMIETEHIIUH .



IIponecc

OCBOCHHUA JUCHMIIIIMHBI

Tp660BaHI/Iﬂ K pe3yJbTarTaM 0CBOCHUA TUCHUIIJIMHBI:

HampaBlieH Ha (opMHupoBaHHE KOMIETEHIIUN

(amemenTOB cienyronux kommereHnui) B coorBerctBur ¢ ®I'OC BO u OIl BO no nanHomy

Hanpasnenuio noocomosku 04.03.01 «Xumusy, nHanpagiennocms noocomoexu: Xumus negpmu u

2asda.

IlepeyeHb MJIAHMPYeMBbIX Pe3yJIbTATOB 00yUeHHs M0 TUCHUILINHE, COOTHECEHHBIX C

HHAUKATOPaAMH JOCTUKCHU S KOMIIeTeHII it

Komnerenumst Nuauxaropsbl Pe3yabTaThl 00yueHus
KOMIIEeTEeHLH i
YK-8. NAKyKs.1 3HaTh: OCHOBHBIE HAIIPaBJICHUS U

Criocoben co3aaBath U
MOJIICP’)KUBAThH B
[IOBCEHEBHOM JKU3HU U
npodeccuoHaIbHON
JeSITENIBHOCTH O€30T1aCHbIC
YCIIOBHSA
KU3HCACATCIBHOCTHU AJIs1
COXpaHEHUs! IPUPOIHON
cpelbl, o0ecTieueHus
YCTOMYMBOIO pa3BUTHUS
00I1IeCTBa, B TOM YHCJIE TIPU
yrpo3e ¥ BO3HUKHOBEHUU
YpEe3BbIYAMHBIX CUTYalul

1 BOCHHBIX KOH(i)J'II/IKTOB

Co3naer v NoAJEP)KUBAET B
HOBCEIHEBHOM KU3HU U
npohecCHoHaTbHON
JesITeIbHOCTH 0€301acHbIe
YCIIOBUS
JKU3HEESTETbHOCTHU IS
COXpaHEHUs IPUPOSAHOM
cpensl, o0ecTieueHus
YCTOMUYUBOIO Pa3BUTHUS
oOmiecTBa

HUCCIICAOBAaHUA TCXHUYCCKHX CHCTEM U

K-4
CriocobeH 00pabaThIBaTh
pe3yabTaThl paboT
XUMHUYECKOH
HaIpaBIEHHOCTH C
HCIIONIb30BaHHEM
CTaHJIAPTHBIX METOIOB U
METOJINK

HI[KHK“]'-]-
OO6pabaTbIBaeT NOITy4YCHHbIE
pe3yJbTaThl UCCIEIOBAHUI C
UCTIOJIb30BaHUEM

CTaHJApTHBIX METOJOB

(MeTOTHK)

MOJXO/IBI K UCIIOJIB30BaHUIO
METO/0B aHAJIN3a ONIACHOCTU IS
NpeIBapUTEIBHOTO

00BEKTOB IOBBIILIEHHOTO PHUCKA C
LEJIBI0 NPENOTBPALICHUS aBapui,

MIPUPOTY 00OBEKTUBHO
CYUIECTBYIOIIMNX OINaCHOCTEH,
3aKOHOMCPHOCTHU HMX IIOSABJICHHA U
CIIoCOOBI CHIDKCHUS

00ycJIOBI€HHOTO WMH  ymiepOa.
YMeTh: pacKpbiBaTh COJCpIKAHUE

COBPEMEHHOI0 Hay4YHOTO
MMOHUMaHUS 3KOJIOTUYECKOTO
puUcCKa B TEXHOTEHHBIX U
MPUPOAHBIX 9KOCUCTEMAX,
o0cyx1aTh KOHLIETIIHIO
NPUEMIIEMOTO PHUCKa, B OCHOBE
KOTOPOM JIEKUT NPUHIIMIT

«IPEABUIIETH U MPEAYTIPEKIATE.
Bnapersb: TeopeTudeckuMu
MIPEICTABICHUSIMHU O METOAAX
aHaJln3a OTACHOCTH TSI
MIPEABAPUTEIHLHOTO UCCIICIOBAHUS
TEXHUYECKUX CUCTEM M 0OBEKTOB
MTOBBINICHHOTO PHCKA,
METOJIONIOTUEN BRIOOPA METO/IOB
aHaJn3a OIACHBIX TOYEK OCHOBHBIX
MIPOU3BOACTBEHHBIX IIPOLIECCOB.




MK-5.
Crioco0eH oCyIIeCTBISATh
KOHTPOJIb Ka4EeCTBA ChIPhS,
KOMITOHEHTOB U
BBINTYCKaeMOM MPOIYKIMH
XUMHYECKOTO Ha3HAYCHHS

NJIKnk.s.2

BrimonssieT crangapTHeie
oTeparuy Ha
BBICOKOTEXHOJIOTHYECKOM
pOOpyIOBaHUY JUIS
KapaKTEPUCTUKH CHIPHS,
MPOMEKYTOUYHON 1 KOHEUHOU
MPOAYKIINA XUMUYIECKOTO

3HATh: paBWIa U HOPMBI TEXHUKHU
0e30macHOCTH P padboTe ¢
XUMHYECKUMU PEaKTUBAMU H
(hHU3UIEeCKUMH TIPHOOPAMH.
YMeTh: MOAroTaBIMBaTh 00HEKTHI

JUIsl  CHHTe3a, paboraTh Ha
amnmaparype, NpHUMEHSIEMOW B
XUMHAYECKUX HCCIIEIOBAHUSX.

B.]'la[[eTL: HaBbIKaMM IPOBCACHUA

MPOU3BOJICTBA
XUMUYECKUAX HKCIIEPUMEHTOB IpU
CHHTE3€ BEILECTB 10 TOTOBBIM
METOUKaM.
MK-6 NKnk-6.1 3HaeT 3HaTh: MpaBUJIa COCTABICHUS
Croco6eH MPUMEHSTH TEOPETHUYECKHE OCHOBBI MPOTOKOJIOB OTYETOB
OCHOBHEIC 0a30BbIX XUMHUYECKHX XUMUYECKUX OIBITOB, TPUMEHSITH
JUCUUTUINH OCHOBHBIE 3aKOHBI XUMHUH NIPU
€CTECTBCHHOHAYYHbBIE N
(HeOpraHI/IHeCKOI/I, O6cy)KI[6HI/II/I TIOJTYYEHHBIX
3dKOHBI M 3aKOHOMEPHOCTH OpraHHHeCKoii pe3yabTaToOB, HOATOTOBUTH OTYET
2

Pa3BUTHSA XUMUYECKON HAYKH
IIPY aHAJIM3€ MOTYYEHHBIX
pe3yNbTaToB

AHATUTHYECKOH, (U3NIECcKOn
XUMUH, XUMUH
BBICOKOMOJIEKYISIPHBIX
COCJIMHEHHH, XUMHUECKUX
OCHOB OHOJIOTHYECKUX
MPOIIECCOB.) M CITOCOOBI X
WCIIOJIb30BaHUS TIPU
PEIIeHNH KOHKPETHBIX
XUMHYECKUX 3314

0 BBITIOTHEHHOH paboTe. YMeTh:
MMpEACTaBUTDL PE3YJIbTATHI
OTIBITOB U PAaCUYETHBIX PadOT
COIJIaCHO

TpeOOBaHUIM B JaHHOW 00JacTh

XUMHU.

Baanersb: HaBbIKaMU
MPE/ICTABICHUS PE3YIbTATOBR
COOCTBEHHBIX HAYYHBIX M3bICKAHUH
B KOMITIBIOTEPHBIX CETAX U
WHPOPMAIMOHHON HAay4YHO-
o0pa3oBaTeabHOM cpejie.




V. COJAEP)KAHME U CTPYKTYPA JUCHUIIJINHBI

pr}lOCMKOCTL JAUCHUIIIMHBI COCTABJIACT 2 3a4eTHBIX CAMHMUIIbI, 72 yaca.

DopMa NPOMEKYTOUYHON aTTeCTAlUM: 3auém.

CopnepixaHue TUCHUIIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM, ¢ yKa3aHHeM BHI0B y4eOHbIX

3aHATHH H OTBCJICHHOI'0O HA HUX KOJHYECCTBA aKAACMHUYECCKHUX YacoB

Bunbt yae6HOM pabOThI, BKITFOYAs CAMOCTOSATENBHYIO padoTy

= 00yJaromXxcs U TPYTOEMKOCTh (B Yacax)
5]
=
S
g @DOopMBI TEKYIIET0 KOHTPOJIS
it} YCIIEBAEMOCTH;
Paznen ,I[I/ICI_II/IHJ'II/IHBI/TGMBI KonraktHas pa60Ta npernoaaBareiida C 06y‘IaIOIlII/IMI/ICH < .
Ne n/n & dopMa NPOMEKYTOUYHOM
S aTTecTaluu
s
5 (no cemecmpam)
JlaGopaTopHBbIe U TPaKTHIECKHE =
S
3aHATHA S
S
Jlextmn 13 Hux KCP/ =
S
Bcero yacos npakTHyeckas | KOHCyIbTaMM O
MOJIrOTOBKA
7
1 Beenenue 1 - - - - -
7 [IpoBepka
2 Oxpy:xaomas cpeia Kak cucreMa 5 2 2 - 6 CaMOCTOSITETbHBIX pabOT
A i ! IIposepka
HTPONOTeHHbIe BO3JAeHCTBUS Ha
3 P e 2 2 2 1 6 CaMOCTOSITETBHBIX paboT
OKPY:KAIOILYIO cpeay
OcHoBHBIE HaTNpaBJeHUs | 7 IIpoBepka
4 MeTOAbI 0OPBLOBI ¢ 3aTPSA3HEHUSIMHU 3 4 4 1 6 | caMocTOATENBHBIX PaboOT
OKpYy:Karoniei
cpenbl




Mecto XUMHYECKHX

IIpoBepka

5 NPOM3BOACTB B KOHUENIHUU 2 4 4 6 CaMOCTOSITETBHBIX paboT
YCTOHYMBOTIO Pa3BUTHSA
IIpuHnMnbI obecnieyeHust IIpoBepka

6 0e30MacHOCTH YeJIOBeKa | 3 4 4 5 | caMmocToATENBHBIX PabOT
OKpYKaomeii cpeabl

7 Koncynomayuu - -

11 3auéTt 3auet

Hroro yacos 16 16 16 29

B paboueii npocpamme no oucyuniune npu blnOIHeHUU 1aO0PAMOPHBLIX pabom npedycmMompena RPAKMuU4ecKkan no020mMo6Ka 6 6Uoe GblNOIHEeHUs

OMOENbHBIX BUO08 PabOM, CBA3AHHBIX C OYOYUel NPOpecCUOHATbHOU 0esIMeNlbHOCbIO.




IInan BHeayAUTOPHOI CAaMOCTOATENbHOI Pa00THI 00yYAIOIIMXCS 110 AUCHHUILINHE

CamocrosTenpHas paboTa 00yJIaronuXxcst

Y4eOHO-METOUIECKOE oOecrieyeHne

C HasBanue paznena, . 3aTpatsl OneHounoe CaMOCTOSITENTLHON PabOTHI
EMECTp Bun camocTrositensHON
TCMBbI CpOKI/I BBITIIOJTHCHUSA BpPEMEHU CpEaCTBO
paboTsI (sac.)
Oxpy:xamas [Tutyneko, Bukrtop Muxaitnosuy. TexHOreHHbIE
cpela Kak cucremMa CHCTEMBI M 3KOJIOTHYECKUH PHUCK [ DICKTPOHHBII
pecypc] : yueO. amst By30B 1Mo Hamp. "DKOIoTus U
npupoponons3oBanue” / B. M. Ilutyneko. - OBK. -
M. : Axanemus, 2013. - Pexxum noctymna: 943
"bubauotex". - 20 noctymnos. - ISBN 978- 5-7695-
Hanucanue munu- 9580-6.
KOHTPONBHBIX padoT, Hpyros, IOpuii CtenaHoBruY. DKCHpecc-aHAIH3
PCLICHUE CUTYallHOHHBIX AKOJIOTHYECKUX TIPob [DaexTpoHHkIi pecypc] / FO.
3ajaq v y4acTuc B Conrabi - 5 IIposepka C. Ipyros, A. T'. Mypasses, A. A. Poxun. - Mocksa
7 ACITIOBBIX MI'Pax I10 TEME CHTADPD - ACKADPD 6 camocrositen |: bunom. Jlabopatopus 3uanuii, 2010. - 424 ¢. : um. -
«OKOCHCTEML: bHBIX PaboT  [(MeToasl B xumun). - Pesxum 10- ctyna: DBC
KaccHpuKanus, "U3marensctBo "Jlanw". - Heorpa- Hu4. 1OCTyII. -
¢TPYKTYDPa, Bu6mnuorp. B KoHue riL. - ISBN 978-5-9963-0200-0.
XApaKTepHCTIaD? Hpyros, IOpuii CrenanoBrud. AHanN3 3arpss-
HEHHOU MOYBBI U OMACHBIX OTXOJ0B [ DJIEKTPOH- HbII
pecypc] / FO. C. pyros, A. A. Poaus. - Mocksa :
bunowm. Jlabopatopus 3nanwmii, 2011. - 469 c. : u. ;
25 cM. - (MeTomapl B XHUMHH). -
Pexxum poctyma: OBC "WsparensctBo "Jlawp". -
Heorpanunu. goctyn. - bubnmorp. B KoHLE T1. U B
cHockax. - ISBN 978-5-9963-0372-4.
CamocrosTenpHas paboTa 00yJIaronuxcst YueOHO-METOTHIECKOe obecreueHne
Hazpanue paznena, . 3arparel | OneHoyHOE
Cemectp Bujg camocrosTenbHOU
TEMBI Cpoku BBIIONHEHUS | BpeMEHH CpENCTBO
paboThI (aac.)




AHTpONOTeHHbIE CaMOCTOSITETIbHOM paboThI
BO3/CIICTBUSA HA
OKPYKAIOIILYIO
cpeay Tapacosa, H. I1. Onenka Bo3eicTBUS IPOMBIIII-
JICHHBIX MPEANPUATHN Ha OKPYKAIOIIYIO CPEAy
[DnexTpoHHBIH pecypc] : yaebHoe mocodue / H. I1.
Tapacosa, B. Epmonenko, A. 3aiities, B. Makapos. -
Hamucanue MIHH= Mocksa : BUHOM. JlaGopatopust 3nanwmid, 2012. -
KOHTPOJILHBIX pabor, 230 c. - Pexxum nocryna: OBC "AiiOykc". -
O - Heorpatm. nocty. - ISBN 978-5- 9963-1059-3.
St W ytacTHe B CentsiOps - 1ekabpb posepI Maiictpenko, B. H. Oxonoro-ananutudeckuit
JICTIOBBIX HUTPax IO TeMe CaMOCTOATEN p T
«Knaccubuxarms  THIOR BHBIX paboT ~ |MOHHTOPHHI CTOMKHMX OPTaHMYECKHX 3arps3HH-
AHTPOIOTEHHOrO Tesel [ DaeKTpoHHbIN pecypc] : yued. nocodue / B.
BO3JICHCTBHS Ha H. Maiictpenko, H. A. Kiroes. - Mocksa :
OKPYKAIOILYIO CPEeIy» bunowm. JlaGopatopus 3nanwmii, 2012. - 323 c. -
Pexxum nocryna: 3bC "U3znatensctBo "Jlanp". -
Heorpannu. noctyn. - ISBN 978-5-9963-0769-
2.
Hpyros, IOpuii CrenaHoBnY. DKcpecc-aHaIN3
9KOJIOTHUYECKHX P00 [DnekTpoHHbI pecypc] / 1O.
C. Hpyros, A. I'. MypaBbeB, A. A. Poqun. - Mocksa
: bunom. Jlabopatopwus 3Hanuit, 2010. - 424 c. : uin. -
(Mertonp! B xumun). - Pexum no- cryna: ObC
"UznatensctBo "Jlanw". - Heorpa- Hud. gocTyr. -
Bubmuorp. B koHue 1. - ISBN 978-5-9963-0200-0.
OcHoBHBIE Hanncanne MuHu- CenTsi0psb - IIpoBepka ITutyneko, Bukrop Muxaitnosny. TexHOTeHHBIE
HanpaBJIeHUs U KOHTPOJIBHBIX padoT, nexadpb CaMOCTOSITE]  |CHCTEMBI U SKOJIOTUYECKUH PHUCK [ DIEeKTPOHHBIH

MeToAbI 00pbLOBI €

3arpsasHCHUAIMHU

perieHue

CUTyallUOHHBIX 3aJia4 U

BbHBIX paboT

pecypc] : yueb. 11 By30B 1O Harp. "DKOoJoTus U

npupopononb3oBanue” / B. M. [Tutyneko. -

CamocrosTenpHas pabota 00yJaromuxcst

VY4eOHO-MEeTOANYECKOE oOecrieueHue




Cemectp

Hazpanue paznena,
TEMBI

Bun camocToaTensHOM

6 CpOKH BBITIOJTHEHUS
padoThI

3aTpatsl
BpPEMCHH
(uac.)

OKpYKaoueii cpeabl

y4YacTHe B JICIOBBIX UTPax
o TeMe «CXEeMbI OUHCTKH
BEIOPOCOB B aTMOchepy,
CTOYHBIX BOJ U
YTHITU3AINHT TBEPIBIX
OTXOJIOB KOHKPETHOTO
TEXHOJIOTHYECKOTO
nporeccay

O1eHOYHOE
CPEICTBO

CaMOCTOSITEITEHOM paboTHI

OBK. - M. : Axagemus, 2013. - Pexum qocryma:
943 "bubmuotex". - 20 qocrymnos. - ISBN 978- 5-
7695-9580-6.

Tapacosa, H. I1. Omienka Bo3aeHCTBHS TPOMBIIII-
JICHHBIX MPEINPUATHN Ha OKPYKAIOIIYIO CPEAy
[DnexTpoHHBIH pecypc] : yuedHoe mocodue / H. 1.
Tapacosa, B. Epmonenko, A. 3aiitnies, B. Makapos. -
Mocksa : BUHOM. JlaGopatopust 3nanwmid, 2012. -
230 c. - Pexxum nocryna: OBC "AiiGykc". -
Heorpannu. moctym. - ISBN 978-5- 9963-1059-3.
Maiictpenko, B. H. Dxonoro-ananutuyeckuii
MOHUTOPHHI CTOMKUX OPraHUYECKHX 3arps3Hu-
Tesel [ DIeKTpoHHbIH pecypc] : yueb. mocodue / B.
H. Maiictpenko, H. A. Kitoes. - Mockaa :

Bunowm. Jlaboparopus 3Hanwmii, 2012. - 323 c. -
Pexxum nocryna: 9bC "U3znatensctBo "Jlanp". -
Heorpannu. noctymn. - ISBN 978-5-9963-0769-

2.

Hpyros, IOpuii CrenaHoBnY. DKcpecc-aHaIN3
9KOJIOTHYECKHUX P00 [DsekTpoHHbIH pecype] / FO.
C. Opyros, A. I'. Mypasses, A. A. Poaun. - Mocksa
: burowm. Jlaboparopus 3nanwmii, 2010. - 424 c. : . -
(Meronpb! B xumun). - Pexum no- cryna: ObC
"UznatensctBo "Jlans". - Heorpa- Hud. goctyr. -
Bubmuorp. B konie 11. - ISBN 978-5-9963-0200-0.

1. dpyros, FOpuii CtenanoBu4. AHanu3

CamocTrosTensHas paboTa 00yyaromumxcs

yLI66HO-MeTO,Z[I/I‘{€CKOG obecreueHne




Cemectp| Haszanue paznena, . 3arpatel | OrneHo4HOE CaMOCTOSITETIbHOM paboThI
Bun camocrosTensHON
TEMBI Cpoku BBIONHEHHS | BpeMEHH CpEACTBO
paboThI
(wac.)
3arpsi3HEHHOM [TOYBBI M OMACHBIX OT- XOJ0B
[Onexrponnsiii pecypc] / 10. C. [pyros, A. A.
Ponun. - Mocksa : burom. JlaGopaTopus 3HaHUH,
2011. - 469 c. : un. ; 25 cM. - (MeTobl B XUMHUH). -
Pexxum noctyna: 3b5C
"UznatensctBo "Jlaws". - Heorpanwuy. moctym. -
bu6- nuorp. B KoHIIE 1. ¥ B cHOcKax. - ISBN 978-5-
9963-0372-4.
MecT0 XHMHYECKHX ITutyneko, Bukrop Muxaitnosuy. TexHOT€HHBIE
NPOU3BOACTB B CUCTEMBI M 3KOJIOTUYECKHUI PUCK [ DNIEKTPOHHBIN
KOHLIeNIIHHA - pecypc] : y4ueO. 11 By30B 10 Harp. "DKOIOTUS |
yCTOHYHMBOro armncanue MI%HH' npupojononszosanue” / B. M. Ilutyneko. - OBK. -
KOHTPOJIBHBIX abot
pa3BuTHsA p p ’ M. : Akanemus, 2013. - Pexxum noctyna: D43
€IICHUE CHUTYalHOHHBIX
p yant "Bubmnmorex". - 20 gocTynos. - ISBN 978- 5-7695-
3agad " JacTue B
y CeHTsI0pb - 1eKadphb 9580-6.
JIENIOBBIX HWrpax MO TeMe 6 .
Hpyros, IOpuii CrenanoBrn4. AHanN3 3arpss-
«CxeMBbl 0€30TXOIHBIX N .
TeXHOIOTHi, BBIGOD HEHHOM MOYBBI ¥ OITACHBIX OTXOAOB [DJEKTPOH- HBIH
HepCIIEKTHBHBIX pecypc] / FO. C. pyros, A. A. Pogus. - Mocksa :
SHEPrOTEXHONOTHYECKUX bunowm. JIaboparopus 3nanwmii, 2011. - 469 c. : nn. ;
LUKJIOBY Iposepka 25 cM. - (MeTozp! B XUMHUN). -
camoctosrren  |Pexkmm  goctyma: ObC "UzgatensctBo "Jlamw'. -
pHBIX pabor  |Heorpammd. npoctym. - bubmamorp. B KOHIE Il U B
cHockax. - ISBN 978-5-9963-0372-4.
CamocTrosTensHas paboTa 00yJaromumxcs Y4ebHo-MeToAnYECKOE o0ecrieyeHue
Hazpanue paznena, . 3arpatel | OneHoyHOE CaMOCTOSITENTLHON PabOTHI
CeMeCTp Bun camocToaTenpHOI
TEMBI Cpoxu BBINONHEHUS | BpeMeHH CpeNCTBO

paboThI

(uac.)




HMpuHIUNBI
o0ecrevyeHust
0e30mMacHOCTH
yeJ10BeKa u
OKpY»kamwoueii cpeabl

Tapacosa, H. I1. Onenka Bo31eiCTBUS TPOMBIIII-
JICHHBIX MPEANPUATHN Ha OKPYKAIOIIYIO CPEay
[DnexTpoHHBIH pecypc] : yaebHoe mocodue / H. 1.
Tapacosa, B. Epmonenko, A. 3aiines, B. Makapos. -
Mocksa : BUHOM. JlaGopatopust 3nanwmid, 2012. -
230 c. - Pexxum mocrymna: ObC "AiiGykc". -

Hamicanne MHHH- Heorpannu. goctym. - ISBN 978-5- 9963-1059-3.
KOHTPOJIBHBIX pabor, Hpyros, IOpuit CtenanoBud. JKcnpecc-aHaIU3
pelIeHne  CUTyallMOHHBIX HKOJIOTHUYECKHX P00 [DnekTpoHHbIH pecypc] / 0.
3ajad4 1 ydaCThue B CeHTs6pB - 1eKaOpPb 5 C. Opyros, A. I'. MypaBseB, A. A. Poaus. - Mocksa
ACTOBBIX HMIPax IO TEME : Bunom. Jlabopatopus 3Hanuii, 2010. - 424 c. : ui. -
«TexHomorieckne (Mertonp! B xumun). - Pexum no- cryna: ObC
MCTOAEL YMCHBILICHHA "N3parensctBo "Jlanp". - Heorpa- HUY. 1OoCTYyI. -
KO/IIECTBA BHIOPOCOS B Bu6mmorp. B koHue 1. - ISBN 978-5-9963-0200-0.
OKPYKaIOIyIO CPELY» Hpyros, IOpuii CrenaHoBruY. AHaNINU3 3arps3-
HEHHOU TIOYBHI U OITACHBIX OTXO/OB [DIEKTPOH- HBII
pecype] / FO. C. [pyros, A. A. Poaus. - Mocksa :
Bunowm. Jlaboparopus 3Hanuii, 2011. - 469 c. : nin. ;
[IpoBepka 25 cMm. - (MeTozp! B XUMHN). -
camocrosrena |Pexum npoctynma: ObC "UsmarensctBo "Jlawp'. -
BHBIX paboT  |Heorpanuu. moctyim. - BuGmuorp. B KOHIE TJI. U B
cHockax. - ISBN 978-5-9963-0372-4.
O01mas TpyIO0EeMKOCTh CAMOCTOSTEIBHOM PabOTHI IO AUCIUIUTHHE (Jac) 29
Brogxer BpeMeHn caMOCTOSITE/ILHOI PadoThl, MPeIyCMOTPEHHBIH Y4eOHbIM 29

MJIAHOM JJIsl JAHHOH TUCIUIIIMHBI (Yac)

KonTakTHas pabota mpu rnpoBe/ileHuU y4eOHbIX 3aHATUN MO TUCIUIIMHE BKIIOYAeT B ceOsl:

3aHSTHS JIEKIMOHHOTO THIa, 1a00paTopHble paboThl, TPYNIIOBbIE KOHCYIbTAlMU, HHIUBUIYaTbHYIO0 pab0Ty 00y4arOIUXCs C MPENOoJaBaTEIEM.




Conep:kanue y4eOHOIro MaTepuaa

Conep:xaHue pa3/iesioB U TeM TUCIHIIMHBI

BBEJIEHHNE

Llenb 1 3aaun Kypca, ero CTpyKTypa.

be3onacHocTh WM 3amMTa yelnoBeKa U OKPYXKAloUeil cpelbl, o0ecrieueHne yCTOnYH-
BOIO  pa3BUTUs  LMBWIM3ALUKM —  BakHeWmas mpoOiemMa  COBPEMEHHOCTH; €€
MHOTOIUIaHOBOCTh. [Ipo6iieMa KoJIMYecTBEHHOM OLIEHKH Pa3HOPOJAHBIX OMACHOCTEH.

3HayeHue Kypca "TeXHOreHHbIE CUCTEMBI U DKOJIOTUYECKUUA PUCK" B YHHUBEPCHUTETCKOM
oOpa3oBaHuH JIsl POPMHUPOBAHUS IKOJIOTUYECKOTO MUPOBO33PEHUSI XUMUKOB-HCCIIEA0BATENCH .
OKPYXKAIOLASA CPEJA KAK CUCTEMA

Omnpenenenue skonoruu. [lpuknanneie skojorumueckue Hayku. OOmiee ornpeneicHue
sKocucTeMbl. CTPYKTypa 3KOCHUCTEM. DIIEMEHThI IKOJIOTUYECKUX CUCTEM U UX XapaKTEPUCTHKH.
buochepa kak kpymueimas odkocuctema. KommoneHTsl  Ouoceprl.  OmpeneneHue
HKOJIOTHUECKOTO KPHU3UCa. DKOJOTUYECKHE KPU3UCHI U IKOJIOTUYECKUE PEBONIIOLHMHU B UCTOPHH
uuBuan3anuu. 3akoHel KomMoHnepa. OOmiue mpeacTaBieHUs O MPOAYILEHTaX, KOHCYMEHTaxX W
peayleHTax B OJKOCHCTEMax. 3allUTHbIE MEXaHU3Mbl TPUPOAHON cpeabl U (aKTopsl,
o0OecrieunBamOIIe €€ YCTOWYMBOCTh. JlMHaMHUYeCKOe paBHOBECHE B MPHPOJHON cpeje.
'anponorudyeckuii UK, KPYrOBOPOT SHEPrUM W BEMIECTBA. MEXaHU3MBI CaMOPETYIISIHH,
camMoouHIIeHne Onochepsbl.

AHTPOIIOTEHHBIE BO3JIEHCTBUS HA OKPYKAIOIIYIO CPELY

TexHOTeHHbIE CHUCTEMBI: ompeneneHue, kinaccudukamus. Texnocdepa. BozneiictBue
TEXHOTCHHBIX CUCTEM Ha YeJIOBeKa M OKPYXAIoIIylo cpeny. Macmrad cOBpeMEHHBIX U IIPOTHO-
3UPYEMBIX TEXHOTCHHBIX BO3JICHCTBUN HA OKPYXKAIOIIYIO CPEy B KOHIICTIIIUNA YCTOWIHUBOTO Pa3-
BUTHUSA. OCHOBHBIE FKOJIOTHYECKUE MTPOOIeMBbl B Onocdepe B Meprol IKOJIOTMUECKOT0 KpU3nca: B
atMocdepe, B ruapochepe, B autochepe U B OMOTUUECKHX cooOIIecTBax. [ o0ambHbIE HKO-
JIOTUYECKHE MPOoOIeMbl: KIMMAaTHUECKUE M3MEHEHUs, pa3pylIeHUEe O30HOBOTO CJIOS, 3arpsi3He-
HUE TIPUPOTHBIX BOJI, aTMOC(EPHI U ITOYB.

Hcrounnku BhIOpOCA 3arps3HSIONIMX BEIIECTB B OKpYKaromywo cpeny. MHTepHanuo-
HATBHBIA XapaKTep IKOJIOTHUYECKUX TPOOJIeM W WX XapaKTepHCTHKA. Mepbhl, PeKOMEHIyeMbIe
JUIS. YMEHBIIIEHUSI SKOJOTUYECKOTO JABJICHUS Ha OKPYXKAIOIIYI0 CpPely CO CTOPOHBI YeloBede-
cTBa. DKonoruyeckue mpodnemsl UpkyTckoii 0b6macTu.

DKOJOTUYECKHE TMOCIEACTBUS 3arpsA3HEHUsT OKpYKalleld cpeapl W MpoOsieMbl
HKOTOKCHKOJIOTUU. DKOJOTHMYECKUN TMOJIXOJ K OIEHKE COCTOSIHHSI U PETyIUpOBAaHUIO KayecTBa
OKpYy)XaroIel cpeapl. DKOIOTUYecKas KyIbTypa, AIKOJIOTHUYECKOE CO3HAaHUE, ACKETHUECKHe
ujeansl. DKOJIOTHYeCKoe HopMupoBaHue. [IpeaenbHO-TOmycTUMAas SKOJOTHYECKas Harpyska.
CanuTapHO-TUTHEHHUYECKOe HOpMHUpoBaHue. [lokasatenu KauyecTBa OKpYKAOMIEH Cpebl.
OrneHka BO3JCHCTBHS Ha OKPYXKAIOIIyI0 cpeny. /IBa NpHHOWIA TPAKTHYECKOH SKOHOMHUKHU
MIPUPOIONOIB30BaHus: mTpadHas cucTeMa U IulaTta 3a MPUPOAHBIE PECYpChl. DKOIOrHYecKas
JKCIIEPTH3A.

OCHOBHBIE HAIIPABJIEHUA WU METOJAblI BOPbBBbI C
3ATPSISBHEHUEM OKPYKAIOIIEN CPEJIbI

MexaHnudeckass OUMCTKAa CTOYHBIX BOJ. XapaKTEPUCTHKA PEIIETOK W MEeCKOI0BOK. OcBeT-
JICHUE CTOYHBIX BOJ. KWHETHWKa OCaJICHHS CpPeTHEIHMCIICPCHBIX MpHMecel. XapaKTepHCTHKA
OTCTOMHHMKOB. OTCTaMBaHUE B TOHKOM CIIO€ XUJIKOCTH. TpyOdarble W IIaCTHHYATBIE OTCTOM-
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HUKH. OCBETJIIEHHE CTOKOB B CJIO€ B3BEIIEHHOI0 ocafka. OuiIbTpoBaHHE. XapaKTEpUCTHKA amma-
paToB ¢ (QUIBTPOBAIBLHBIMH TIEPETOPOJIKAMH M 3€PHUCTON 3arpy3koi. bapabGanHbie (UIBTPHI
Tunsl puneTpyrommx marepuanoB. MHorocnoiinbie GuabTpbl. Onotanus, ee PUINKO-XUMHYE-
ckas cymHocTh. CriocoOs! (hioTaunoHHON o4uCTKU. DoTanus ¢ MOMOIIBI0 MalIMH UMIIEIIep-
HOTO TUIAa. XapaKTePUCTUKA HAMTOPHOU (uioTanuu. Y CTpOMCTBO (JIOTOOTCTOMHUKOB. XapakTe-
PHUCTHKA JIEKTPO(IOTALINH.

PU3NKO-XUMHUYECKasi OYUCTKA CTOYHBIX BOJ. OUMCTKAa CTOKOB OT MEJIKOJHUCIIEPCHBIX U
KOJUIOMJHBIX IPUMECE. XapaKTEepUCTUKa SIBJIEHUs Koaryisuuu. I'erepokoarynsuus. Pacopo-
CTpaHEHHBIE KOAryJsIHTbl. XapaKTepUCTHKAa MHKYyOAllMOHHOIO NEpHoja, CTaAUM pOCTa YaCTHULL
TBepOH (a3bl U CTaauM CTapeHHs TBepaoi (as3pl. BnusHue pa3nuynbx (HaKTOpOB HA MPOLECC
koarysinuu. Coocax/ieHHe pacTBOPUMBIX IpPUMECEH Ipu rerepokoaryiasuuu. OrnpenencHue
¢bnokynsaun. OU3NKO-XUMHUECKUE OCHOBBI ABICHHS (uIOKyasiuu. Tunsl (iaokymnsaros. IIpu-
MEpbI UCIOJIb3YEMBIX B MPOIECCaX OYHCTKH CTOKOB MPUPOAHBIX U CHHTETUYECKUX (DIOKYISH-
TOB. CBsI3b (IIOKYJISIIIMU C KOATYJISALUEH.

OuuCTKa CTOUHBIX BOJ OT PAaCTBOPUMBIX HEOPraHMYECKUX MpuMecel. PeareHTHble MeTo-
nel. Meton obpaTHOoro ocmoca (rumepduibTpaius) U yabTpaduiabTpanus. XapakTepuCcTUKA
MeMOpaH AJis OCYIIECTBIEHUsI 00paTHOro ocMoca. Metos noHHOro oOMeHa. OUYUCTKa CTOYHBIX
BOJI OT PaCTBOPUMBIX COJIEH METOIOM 3JIEKTPOINAIN3A.

buonoruueckas o4uCTKa CTOYHBIX BOJ AKTHUBHBIN W1, OMOIIeHKA. MeXaHU3Mbl OKUCIIH-
TEIHHOTO U BOCCTAHOBUTEIHLHOTO MPOIIECCOB OMOOYUCTKU. AIPOTEHKH, OMODUIBTPHI, OMOIOTH-
yeckue npyasl. X ycTpoiicTBo v npuHIMN AeicTBuA. [lyTn npenorBpallieHust NOCTYIUIEHUS B
IIPUPOIHBIE BOJOEMbI OMOT€HOB U3 COOPYKEHMI Ouosorndeckoi ounctku. IlpuHuun neicTBus
METaHOTEHKOB. bruonornueckas nepepadoTka 0TX0/10B )KUBOTHOBOJICTBA.

OBTpodUKaIUs BOIOEMOB. XapaKTEPUCTHKA OJMUTOTPOGHBIX M 3BTPO(HBIX YCIOBUH B
BoZioeMaxX. AHTPOIIOTCHHOE 3BTPOPUPOBAHHE BOAOEMOB. DBTpodHKAIuUs W TpodiieMa CHHE-
3eJIeHbIX BOJopocieill. AJTbroTOKCHUHBI. OKHUCINTEIbHO-BOCCTAHOBUTENIBHOE (PEIOKC) COCTOSTHUE
BOJIOEMOB U €ro0 CBA3b ¢ 3BTpodu3anueil. Posb 10HHBIX OTIOKEHUH B (hOpMHUPOBAHUM KayecTBa
BOAHOM cpefbl. KpyroBopoT maprasiia B IpupoIHOM BOJHON Cpelie B YCIIOBUSAX 3BTPO(UKAIINU
Bos0oeMoB. McTounnku HaHOCOB U OHoreHoB. bopr6a ¢ 3BTpoduzanueil. Ponb 0010THBIX SKOCH-
creM B Oopbbe c 3BTpodukanueil. KoHTpoiab 3a 0CaKOHAKOIUIEHUEM M YPOBHEM OHMOTEHOB.
[Tpo6nembl aHTPONMOTEHHOTO 3aKUCIEHHS BOJOEMOB.

OO0ume npeacTaBieHUsT O METOJaX OYHUCTKH aTMOC(ephl OT Ta3000pa3HbIX U a3pO30JIb-
HBIX 3arpsi3HuTeNneil: abcopOuus, aacopOLMs, KOHAEHCAIMs, KaTaluTudeckas HeHTpanu3anus,
JOXKHUraHue. YJaBIuBaHHE adpo3oiiell B CKpyOOepax, puiabTpax, anekrpoduiabTpax. O4yucTka oT
IIBLIN.

[TouBennble s3kocucteMbl. [IpoGieMbl OXpaHbl OKpyXarolled cpeasl B Ipolecce
CeJIbCKOXO03SHCTBEHHOT0 MPOoU3BoicTBA. Hapyiienrne 61M0J0rn4eckoro paBHOBECHSI B pe3yibTaTe
MIPUMEHEHUS] yI0OpEeHUH U SI0XMMHUKATOB.

HNcTouHuKM TBEPIBIX OTXOJOB; MUX CBOWMCTBA; TOPOJICKONM MyCOp, WJI CTOYHBIX BOJ, OT-
XOJIbl CEIbCKOXO3AMCTBEHHOTO MPOM3BOJACTBA, LEUII0N03a M Oymara, OTXOAbl XUMHYECKOM
MIPOMBIIIJIEHHOCTH, 30J1a, uiak. [lepepaboTka 0TX010B; 3axopoHeHne. PUBNKO-XUMHUECKHUE Me-
TOIBI OYUCTKUA. XUMHUYECKass U OMoxuMmuueckas oopadoTka orxonoB. CoBpeMeHHBIE OMOTEXHO-
JIOTUYECKHE METOAbl 00€3BpeXMBAHUS OTXOJI0B. MHOrOCTyNeHYaThle KOMIUIEKCHBIE CHUCTEMBI.
Tepmuueckue crocodbl 06e3BpekUBaHUsA. MeTobl pa3/ieNeHus Mpu YTHIU3auu oTxo10B. Mc-
I10JIb30BAHNE TBEPJIBIX OTXO/I0B IIPOMBILIUIEHHOCTH.
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Knaccudukanus paanoakTUBHBIX OTX0I0B. [IpoOieMbl jokamu3aiuy, KOHCEpBallWH,
3axopoHenus. [lepepaboTka 1 UCHOIB30BaHUE.
MECTO XMMMYECKHX IMTPOU3BOJICTB B KOHIENINA YCTOMYUBOI'O PA3BU- THSI

Pecypco- u sHeprocOepexeHHe W KOMIUIEKCHOE HCIOJb30BAHUE CBHIPhSI — CTpATETHUs
pemieHust 3KoJornyeckux npobrem. TpeboBanus K pecypcocOeperammeii TexXHOIOTHH:
0eCCTOYHbIE TEXHOJOTMYECKHE CHCTEMbI, HCIIOJIb30BaHHE OTXOJOB KaK BTOPUYHBIX
MaTepHabHBIX ~ PECypcoB,  KOMOMHHMPOBAHHUE  TPOU3BOJCTB,  CO3/IaHUE  3aMKHYTBIX
TEXHOJIOTHYECKUX IPOLIECCOB, TEPPUTOPUAIBHO - MPOMBIIIIEHHBIX KOMILIEKCOB. [IpuHIMIBI
CO3JaHUsl JKOJOTMYECKH YHUCTBIX M KOMIUIEKCHBIX MAJIOOTXOAHBIX TEXHOJOorui. Pounb
XUMHUYECKON TEXHOJIOTUU B SHEProcOepeKeHUH.

MPUHLIMUIBI OBECHEYEHHUSI BE3OACHOCTH YEJIOBEKA M OKPYJKAIOIIE
CPE/JIbI

OcHoBBI Teopum omacHocTeil. OmacHoe cocTosiHue; ero mapamerpbl. Knaccudukanms
ONACHOCTEW. YPOBEHb OMAaCHOCTH M METOJIbl €r0 OLUECHKUA. MexaHu3Mbl ONACHBIX BO3JCHCTBUM.
Hlkana onacHocteil. [lonsTe 00 3K0N0rHMUEecKOM prcke. HopmasbHbIHN (10IyCTUMBIM) KOOI H -
yeckuil puck. [IpaBuia 10mycTumMoro 3kojaorudeckoro pucka. OneHka Tpex COCTaBISIOUINX KO-
jJoruyeckoro pucka. [IoHATHE O 30HaX IMOBBIIMIEHHOI'O 3KOJOTMYECKOIO0 PUCKA, 30HAX YPE3BbI-
YaifHON SKOJIOTMYECKOW CUTYAIlMd M 30HAX JIKOJIOrnyeckoro OeactBus. OCHOBHbBIE TEHICHIIMH
pPa3BUTHUSL OMACHOCTEW MPUPOJHOTO M TEXHOTEHHOro xapakrepa. [loHsaTus o paguycax skojaoru-
YEeCKOM, aBapUHON U MICUXOJIOTHYECKON 0€30MacHOCTU MPU COOPYKEHUH U IKCILTyaTallud TeX-
HOTEHHO OMAaCHBIX OOBHEKTOB.

Ananmu3 pucka. IIpuuuMHBl BO3HMKHOBEHHUs aBapuiHOM cutTyauuu. dopmyna oneHkH
pucka. OCHOBHBIE BOIIPOCHI, pellIaeMble aHAIN30M pucka. [lociaenoBaTebHOCTD 3TAOB aHAIN3a
pucka. IlonsTe o nepeBe coOBITMH U JepeBe OTKa30B. LleHHOCTh HCHONB30BaHUS JepeBa
OTKa30B TpH aHalu3e pucka. Hambosee BEpOSTHBIC THUIBI HCXOJHBIX OTKA30B. YacCTOTHBIM
aHAIM3 aBapUWHBIX COOBITHH. OTambl YacCTOTHOTO aHaiau3a. YeTelpe 3amadyu, perraembie
METOJlaMU JiepeBa OTKa30B M JepeBa COOBITUHA. MeToauueckne OCHOBBI aHall3a pHUCKa C
MIOMOMIBIO JIepeBa OTKa30B. XapaKTepUCTHKA TpexX rpynn oTka3oB. CTpyKTypa JepeBa OTKa30B.
[IpuMepsl HMCHONB30BaHUS JIOTUYECKMX 3HAKOB IPHU IOCTPOCHHMM JEpeBa OTKa3oB. Yerspe
CTaJluy MPOXOXKACHUS MPOLEAYPhl aHAJIN3a IepeBa COOBITUH.
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Ilepeyenb npakTHYECKUX padOT

Ne No paznena u HawnmenoBanwme npakTHaeckux paboT Tpymoem | Ilpaktuueckast |OueHOYHBIE dopmMupyemble
n/on | TeMsl KOCTb MOJArOTOBKA  [CpPEICTBa KOMIIETEHIINU
JUCHIUTUINHBI (1acer)
1 Oxpyxaromas 1. OxucIuTeNnsHO- 2 2 [TpoBepka VK-8.1
CpeJla Kak CUCTeMa | BOCCTaHOBHUTEIHHOE (penoxc) KOHTPOJIBHBIX
COCTOSIHHE BOJOEMOB M €ro CBS3b C H MUHH- 1IK-4,1
3BTpOdU3AIUEH. Ponp JIOHHBIX 2 2 KOHTPOJIBHBIX gigi
OTJIOKEHHUI B (GopMupoBaHuH pabor '
Ka4eCcTBa BOJHOU Cpenibl
2. HcTtounuku HAHOCOB u
ounorenoB. bopeba c »3BTpodu3anmei.
PoJib 00JIOTHBIX SKOCHCTEM B OOphOE C
3BTpOUKAIUEH. Kountpoinb 3a
OCaJIKOHAKOIJICHUEM W YPOBHEM
OMOTEeHOB. [IpoGnemst
AQHTPOIIOTEHHOTO 3aKHCIICHUS
BO/IOEMOB
2 AHTpOIIOTEHHEIE 3. OBTpodUKaIHs BOJOEMOB. 2 2 IMpoBepka VK-8.1
BO37IEIICTBHA Ha XapakTepu- CTHKa OJIMTOTPO(HBIX H KOHTPOJIBHBIX
OKPY>KaroIlyro 3BTPO(HBIX YCIOBHH B BOAOEMAX. 1 MHUHU- IIK-4,1
cpery AHTPOIIOTEHHOE 3B- TPOPHUPOBAHHUE KOHTPOJIEHBIX gﬁgi
BOJIOEMOB. DBTpO(HUKAIUS U TIpodIeMa pabot '
CHUHE-3€JIEHBIX BOJIOPOCIIEH. 2 2
ATBTOTOKCHHEI.
4, TIouBEeHHBIE SKOCHCTEMBI.
[IpoGiemb!1 0OXpaHbl OKpPYKAIOIIEH Cpeabl
B IIPOIIECCE CENBCKOX03SIHCTBEHHOTO
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npousBoacTBa. Hapyuienue
OMOJIOTHYECKOTO PAaBHOBECHS B
pe3ynpTaTe MPUMEHEHHUs YI0OpeHNnH 1
SITOXUMHUKATOB

OCHOBHEBIE
HaHpaBJICHI/Iﬂ nu

5. Mexannueckass OUMCTKAa CTOYHBIX BOJI.
XapakTepuCTHKa PEIIETOK 1 ITECKOIOBOK.
OcBetiienne cToUHBIX BoJ. KnHernka

IIpoBepka
KOHTPOJIBHBIX 1
MWHHN-

YK-8.1

[K-4,1
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METOJIbI OOPHOKI ¢
BarpsI3HCHUSIMH
OKpYy>Karollen
Cpeabl

OCaXACHUs CpPEIHETUCTICPCHBIX
MIPUMECEH. XapakTepucThKa
OTCTOMHUKOB. OTCTauBaHHWE B TOHKOM
cimoe  xKuAKocTH.  TpyOuareie u
[JIACTUHYATHIE OTCTOMHUKH.
OcgeTtiienne CTOKOB B cioe

B3BELICHHOTO 0cajka 6. OuibTpoBaHHe.
XapaKTepuCTHKa anmaparos c
(UIBTPOBATILHEIME  [IEPETOPOJIKAMHU U
3epHUCTON  3arpy3koil. bapaGanHHbIe
(UIBTPHL Tunst (UIBTpyOIIX
MaTepHaJIOB.

MHorocnoiiHbie QUIBTPHI

7. dnoranus, ee Gpusuko-
XHMUYecKasi CyIHOCTh. CriocoObl
(dbnoranuoHHOM ouncTKU. DoTarst ¢
MOMOIIBIO MAIIMH UMITEJJIEPHOTO TUIIA.
XapakTepUCTHKa HATIOPHOHN (PIIOTALNH.
YcTpolcTBO IIOTOOTCTOMHUKOB.
XapakTepucTrKa 3eKTpodaoTanun

8. DU3UKO-XUMHUYECKas OYHCTKA
CTOYHBIX BOA. OYUCTKA CTOKOB OT
MEJIKO/IUCTIEPCHBIX M KOJJIOUIHBIX
npumecei. XapakTepUCTUKA SIBICHUS
KoaryJsiud. [ erepokoaryssimusi.
PacnipocTpaneHHbIE KOATYIISIHTBIL.
Bnusinue pa3nuyHbIX GakTopoB Ha
nporecc koaryisinun. CoocakaeHue
PacTBOPUMBIX IpUMeECEH MpH
rerepokoarysauun. Onpenenenue
¢dnokynsimy. OU3NKO-XUMUYECKUE
OCHOBBI SIBIICHHSI (IIOKYJISIIIAN. TUITBI

KOHTPOJIBHBIX
padot

[K-5.2
[1K-6.1
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¢dnokynsHTOB. [IprMepsl NCTIONB3YyEeMBIX
B IIPOIIECCax OYHCTKU CTOKOB
MPUPOAHBIX U CHHTETHYECKHX
¢dnokynsHTOB. CBA3b DIOKYISIHH C
Koarymsimuer 9. O4rcTKa CTOYHBIX BOJ
oT
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PacTBOPUMBIX HEOPTaHWYIECKIX
npumMmeceil. PearenTHeie MeTobl. MeTo
obpatHoro ocmoca (rumnep(uIbTPars)
u yneTpaduibTpanus. XapakTepucTUKa
MeMOpaH JUTST OCYIIIECTBICHUS
obOpaTHOoro ocmoca. MeTox HOHHOTO
oOMeHa. OuMCTKa CTOYHBIX BOJA OT
pacTBOPUMBIX coneit METOJIOM
ANEKTPOANATH3A
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Mecto
XUMUYECKHUX
[TPOU3BOJICTB B
KOHLIENUN
[YCTOMYUBOIO
[pa3BUTHS

10. TpeOoBauus K
pecypcocOeperaronieii TeXHOIOTHH:
0EeCCTOYHBIE TEXHOIOTHYECKHUE CUCTEMBI,
HCIIOJIb30BAaHUE OTXOI0B KaK BTOPHUYHBIX
MaTepuaIbHBIX PECYPCOB,
KOMOMHHPOBaHUC MTPOU3BOJICTB,
CO3/IaHME 3aMKHYTBIX TEXHOJIOTHUSCKUX
MIPOLICCCOB, TEPPUTOPHAIILHO -
MIPOMBIIIJICHHBIX KOMILIEKCOB

11.  OOmwme mpeacTaBICHUs] 0 METOAaX
OYHUCTKHU aTMOC(EPhI OT ra3000pa3HBIX U
A3PO30JIbHBIX 3arPS3HUTEIICH:

abcopOrus, ancopOnurs, KOHASHCAIIHS,
KaTaJIUTHYeCKasi HeWTpanu3anus,
JIO’KMraHue. YJIaBIIMBaHHUE a’yPO30JIei B
CKpyOOepax, puibTpax,
anekTpoduibTpax. OurcTka oT mbutu 12.
HcTouHMKY TBEPBIX OTXOMIOB; UX
CBOICTBA; TOPOJICKOK MyCOp, U

CTOYHBIX BOJ, OTXO/IbI
CENTbCKOXO03SMCTBEHHOTO POU3BOJICTBA,
HEJITF0NI03a U OyMara, OTXOIbI
XUMHUYECKON MTPOMBIIIJIEHHOCTH, 30714,
nuiak. [lepepaboTka 0TX0/10B;
3axopoHeHue. DU3NKO-XUMHUUYECKUE
METOZbI OUNCTKH. X MMHYECKAs U
OnoxuMuyeckas 00paboTKa OTXOJIOB.
CoBpeMeHHbIE OMOTEXHOJIOTUIECKHE
METO/TbI 00€3BPEIKUBAHUS OTXOJIOB.

TIpoBepka
KOHTPOJBHBIX U
MUHU-
KOHTPOJIBHBIX
padot

YK-8.1

[1K-4,1
[K-5.2
[1K-6.1

18




MHoroctyneH4aTtsie KOMIIJIEKCHBIE
cucTeMbl. TepMHUUYEcCKHe  CHOCOOBI
00e3Bpe)KIBAHUS. Mertonabt
pa3zmesnicHus IpU YTHIN3AlUH OTXO/IO0B.
Hcnonp3oBaHue TBEPABIX OTXOJOB
MPOMBIIIIIEHHOCTH

13. Buonornueckasi O4MCTKA CTOYHBIX BOA
AKTUBHBIN W1, OMOTIIICHKa. MeXaHU3MBI
OKHCIIUTEIEHOTO U BOCCTAHOBUTEILHOTO
MPOIeCcCOB OMOOYHCTKU. ADPOTEHKH,
OouopuIbTpHI, OHMONIOTNYecKue npyasl. Mx
YCTPOMCTBO ¥ NpuHUMI AekcTus. [Tytu
MPeJOTBPALICHUS TOCTYIUICHUS B
MPUPOAHBIE BOJOEMBI OMOTEHOB M3
COOPY)KCHHUI OMOJIOTMYECKON OUUCTKH.
[IpuHuun pAeicTBUS METAHOTEHKOB.
Buonoruueckas nepepadboTka
OTXO/IOB JKHBOTHOBO/ICTBA.
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[ [puHIMTIBI
oOecrieyeHust
0e30macHOCTH
YenoBeKa U
OKpY>Karoen
cpeabl

14. Knaccudukauus paIinoakTUBHBIX
otxoa0B. [Ipobaembl ToKanu3anum,
KOHCEpBAallUH, 3aXOPOHECHHUSI.
[lepepaboTka 1 UCTIONB30BaHUE

15. YpoBeHB OITACHOCTH M METOMBI €r0
OLIEHKH. MeXaHU3MBbl OMAaCHBIX
BoszencTeui. [llkana onacHOCTEH.
[onsiTHE 00 PKOIOTUUYECKOM PHUCKE.
Hopwmanbabrii (10TycTUMBII)
3Kojornyeckuii puck. Ilpasuna
JOMYCTUMOTO SKOJIOIMYECKOro pucka 16.
Or1eHKa TpeX COCTABJISAIONTUX
3KOJIOTUYECKOro pucka. [Ionsarus o
painycax 3KOJOTHYECKOM, aBapuiHON U
MICUXOJIOTHYECKON 0€30MacHOCTH IIPU
COOPYXEHHH U KCIUTyaTaluu
TEXHOTE€HHO OMAaCHBIX 00BEKTOB

17. IlpuunHbI BO3HUKHOBEHUS aBapUiHON

IIpoBepka
KOHTPOJIBHBIX U
MUHU-
KOHTPOJIBHBIX
pabot

YK-8.1

[K-4,1
IK-5.2
[1K-6.1

CUTYyaLluH. OcHOBHbIE BOIIPOCHI,
pelaeMble aHaJIU30M PUCKA.
IlocnenoBarebHOCTh 3TAIoOB  aHAIM3a
pucka. Ilonsitue o nepeBe coObITHI U
JiepeBe 0TKa30B. MeTOAMYECKHE OCHOBEI
aHajgM3a pHCKAa C IIOMOILBIO JAepeBa
OTKa30B

18. XapakrepucTuka Tpex rpyni 0TKa3oB.
Crpyktypa gaepeBa oTka3oB. IIpumepsr
WCTIONIb30BAHUS JIOTHYECKUX 3HAKOB TPHU
[IOCTPOEHUU JIEpeBa OTKAa30B

* Ha IMPAKTHUYCCKUC pa6OTI>I OTBOOUTCSA 16 dJacos. Ka)KI[OMy CTYACHTY NpCAjiaracTcCs BBIIIOJHUTD pa6OTBI H3 MIpCACTABJICHHOTO

CIIMCKa.
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4.3.2. Ilepevyenb TeM (BONMPOCOB), BLIHOCUMbIX HA CAMOCTOSITEIbHOE U3yYeHH e
(camocTosiTeIbHASL padOTa CTY/1CHTOB)

No men.| Tema 3aganue dopmupyemas NJK
KOMIIETEHIINS
1-4 IToaroroBka VK-8, IIK-4 VK-8.1
Oxpy:xawmas cpeia Kak KOHTPOJIBHBIM [IK-5, TIK-6 I1K-4.1
cucremMa MUHH- IK-5.2
KOHTPOJIbHBIM I1K-6.1
pabotam
5-8 IToaroroeka VK-8, IIK-4 IIK-| YK-8.1
AHTPONOTeHHBIE KOHTPOJIbHBIM 5, I1K-6 IK-4.1
Bo3eiicTBHSA Ha MHHH- [IK-5.2
OKPY/KAIOILYIO CPeLy KOHTPOJIbHBIM [1K-6.1
paboram
9-11 OcHoBHble HanpaBjenus u | [loaroroska VK-8, IIK-4 IIK-| YK-8.1
MeTOoAbI 00pbObI ¢ | KOHTPOJBHBIM 5, IIK-6 [K-4.1
3arpsisHeHUsIMH MUHU- IIK-5.2
OKpY:Kalolei cpeabl KOHTPOJIBHBIM I1K-6.1
pabortam
12-14 | MecTOo XUMHYECKHX ITonroroska VK-8, IIK-4 IIK-| YK-8.1
MPOU3BOACTB B KOHIENIMN | KOHTPOJHHBIM 5, IIK-6 I1IK-4.1
YCTOIYMBOT0 Pa3BUTHS MUHU- IIK-5.2
KOHTPOJIbHBIM I1K-6.1
pabortam
15-17 Iloxroroska VK-8, I1IK-4 [IK-| YK-8.1
INpunuunsl  obecneuenusi | KOHTPOIBHBIM 5, I[IK-6 IIK-4.1
0e301aCHOCTH ue/loBeKa W | MUHH- 11K-5.2
OKpY:KaloIeii cpeab KOHTPOJIbHBIM [K-6.1
pabotam
oo MeToanyeckue yKa3aHus 0 OPraHU3aIlUH CAMOCTOSITEILHOI PadoThI
CTYICHTOB

CaMocTrosTenbHas pa60Ta CTYACHTOB, CBA3aHHAA C 3aKpPCINICHUCM TCOPETHYCCKOI'O
MaTepHrajia B BUAC MMOATOTOBKHU K TCKYHICMY KOHTPOJIIO IMPOBOAUTCSA BO BHCAYAUTOPHOC BPECMI.
Metoaudyeckue PCKOMCHAAIUU IO THUIIOBBIM 3alaHUAM CaMOCTOSTEIbHOM pa6OTBI CTYJACHTOB

IpUBEIEHbI B POHJE OLeHOUHBIX cpeactB Y MK/I.
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ap.),

V. YYEBHO-METOJAWYECKOE 1 HH®OPMAIIMOHHOE OBECIIEYEHHWE
AACHHATIIAHBI (MO YJIST)

a) (eneparthHbLe 3aKOHBI U HOPMATHBHEIE JAOKYMEHTHI (TIpy HATHIHH)
1. ®enepansnpiit 3akon ot 10 auBaps 2002 . N 7-03 06 oxpane OKPY’KaIOIleH cpeabl
6) ocrnoBHas MUTeparypa

1. Tutyneko, Bukrop Muxaiinosuy. TexHOreHHLIe CHCTCMBI U HKOJIOTHYECKUM PUCK
[SmexrponHsit pecype| : y4eB. ans By30B no manp. "SKonorus u IPHPOTONOJIL30BaHUE"
/ B. M. Ilutynexo. - 3BK. - M. : Axanemus, 2013, - Pexum aocryma: 943 "Bubnuorex".
- 20 pocTynos. - ISBN 978-5-7695-9580-6.

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

(%]

Maiicrpenko, B. H. 3xonoro-anamiruyueckuii MOHHTOPHHI" CTOHKHX OPTAHHUYECKHX
3arpsasHATeNed [DnexTponnLIit pecype] : yue6. mocobue / B, H. Maiictpenko, H. A.
Kiroes. - Mocksa : Butom. Jlaboparopyst 3nanmit, 2012. - 323 c. - Pesxim aocryma: 95C
"Aitbyxc". - Heorpanuy. nocrym. - ISBN 978-5-9963-0769-2.

B) JONOTHHTENBHAS THTEPATypa

1. Ouenka Bo3neicTrAi TPOMBIUITEHHbIX IPCIIPASTAN HA OKPYKAFOLLYEO CPEJLY
[Onexrpormsiii pecype] : yue6. mocobue. - Mocksa : Burom. Jlaboparopus 3HaHuH,
2012. - 230 c. - Pexxum gocryma: 9BC "Msnaremserso "Jans”, - Heorpanna. pocrym. -
ISBN 978-5-9963-1059-3.

2

Jpyrog, I0puit CTemanoeny. Auammz 3arpA3HEHHON BO/1bI [DNeKTPOHHEMH pecype] / FO.
C. Jlpyroe, A. A. PonuH. - Mockga : BuHOM. Jlaboparopus suanuii, 2012. - 678 ¢. : nn. ;
25 cm. - (Metozib! B XuMun). - Pexum Aoctyma: OBC "Usnarenserso "Jlans". -
Heorpanny. nocryn. - Bu6mmorp. B xonue rir. - ISBN 978-5-9963-1523-9.

e AR ATV
r) 6a3el HaHHEBIX, HHDOPMAIHOHHO-CIPABOYHEIE H [IOHCKOBbIE CHCTEMEL | (. BCPCE );%,[/L Ury
1. http://www.chem.msu.su/rus/teaching/technorisk.htm|

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
VI. MarepuaanHo-TexHuIecKoe ofeciieucH e AHCHATIHHDL:

Ilomemenuss s TIpoBemEHHs  JEKUHOHHEIX  § TIPAKTHYECKUX  3aHATHH,
YKOMIITEKTOBAHHbIE HEOOXOMUMBIM 0GOPYIOBAHHEM. @ HMEHHO:

° @yAWTOpMH. OCHAUICHHHIC MYNMETHUMEIMHHBIMU CPENCTBAME, JUI HPOBEIEHHS
@yYMUTOPHBIX W MPAaKTHYESCKMX 3aHATHH (aym. 402, 426, 303); ayn. 5, 402, 426 obopymoRaHkL
MYIBTUMEIUEHEIME mpoekTopaMi (InFocus IN 105 (3D Ready)), mHacteHHBIME DKPaHAMH,
HOyTOYKamu Samsung NP 300T5A-AOFRU;

18

MarepuaJbi:
Harnsnno-pa3znatounsle MaTepuanbl: CXeMbl («IepeBO» COOBITHH, «IepeBO» OTKa30B,

MAakKCThbl PA3JIMYHBIX YCTAHOBOK, HWIUIIOCTpUPYIONIUX  MCETOJAbBI OYUCTKH,

KMHOIIPE3EHTALIN TEXHOT€HHBIX KaTacTpod U aBapui  T.I1.
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VIl. OBPA3OBATEJIBHBIE TEXHOJIOI'NHN

B nmponecce HU3y4YCHHUA OUCHUIINIMHBI HMCIIOJIB3YIOTCA KaK TpPpaAUIIUOHHBIC, TaK H

HWHHOBAIlUOHHBIC TCXHOJIOTUH, AKTHUBHBIC W HWHTCPAKTHBHBIC MCTOIbI U d)OpMLI OGy‘IGHI/I}II
TECXHOJIOTHUA O6’b${CHI/ITeJ'ILHO'I/IJ'IJ'II-OCTpaTI/IBHOFO OOBSACHEHHMI C DJIEMEHTaMHU HpO6JICMHOFO

HN3JI0KCHUA, TEXHOJIOT U HpO(1)eCCI/IOHaJ'IBHO-OpI/IeHTI/IpOBaHHOFO 06y‘leHI/IH, JICKIINH,
06’BSICHI/ITCJ'II)HO'I/IJ'IJ'IIOCTP ATUBHBIN MCTOJ C DJICMCHTaAMU HpO6HeMHOFO HU3JI0KCHUA,

KOHTPOJIbHBIE pabOoTHI, pa300p KOHKPETHBIX CUTYAIUi, peIlICHHE CUTYallMOHHBIX 3ajay.

Vill. OHEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJISA U
IPOMEXYTOYHOM ATTECTAILIUUA

Ouenounbie MaTepuaabl (OM):

OneHouHBIE MaTepUalbl TEKYIIET0 KOHTPOJSI - B BUJE MHUHHU-KOHTPOJBHBIX padoT,
pa3dopa KOHKPETHBIX CHUTYyallud, PEUICHHUS CHUTYallMOHHBIX 3aJllady, JIEJIOBBIX WUTP U JIp.
Hasnauenne oneHouHbix cpeactB TK - BBIIBUTH CHOPMHUPOBAHHOCTh KommeTeHIuH YK-
8.1; I1K-4.1; IIK-5.2; I1K-6.1.

MarepuaJbl 1Ji NPOBeleHUs TEKYIEro U MPOMe:KYTOYHOr0 KOHTPOJIsSI 3HAHU I
CTY/I€HTOB:
IIpumepHBbIe BONPOCHI 1JI1 MPOBeIeHHS] KOHTPOJIBHBIX padoT

Oxpykaronias cpejia Kak CUCTeMa

CTpyKTypa 5KOCHCTEM. OJIEMEHTHI 5JKOJIOTHYECKHUX CHUCTEeM W HUX XapaKTEePUCTHKHU.

OKOJIOTUYECKHE KPU3HUCHI M KOJIOTHYECKHE PEBOJIIOLINY B UCTOPUH LIMBUIIN3ALINH.
3akonsl Kommonepa.

OO01re npeacTaBieHus O MPOAYLIEHTaX, KOHCYMEHTaX U peAyleHTaX B SKOCUCTEMAX.
3aluTHRIE MEXAHU3MbI IPUPOJIHOM CpeIbl.

MexaHU3MBbl CaMOpEryJIALuN, CaMOOUYHUIIEHUuEe OHochepsl.

B kaxxom cimyyae He0OX0AMMBI KOHKPETHBIE IPUMEPBI.

AHTPOIIOTeHHBIE BO3/IEHCTBHUS HA OKPYKAIOIIVIO CPENY

TexHOreHHbIe CUCTEMBI: ONpeieeHne, KilacCu(pUKalus.

Hcrtounuku BbIOpOca 3arpsi3HSIOIIMX BELIECTB B OKPYKAIOIIYIO Cpemy.
DKOJIOTUYECKHE TIOCIEICTBUS  3arps3HEHUS OKpYXKAarolled cpeasl |
POoOIEMBI SKOTOKCHUKOJIOTHH.

Dxonorudeckue mpodiemsr UpkyTckoit obmacTy.

[Tokazarenu kayecTBa OKPYKaroILEel Cpeibl.

DKoJornuyecKas dKCIepTusa.

Cpasuenue ['OC, TOC u ADC — «uI0Ch» U «KMUHYCBD»

OCHOBHEBIE HaIrpaBJICHUA U MCTOAbI 6ODB6LI C 3arpAa3HEHUEM OKDV)KaIOIIIeﬁ Cpeabl

XapakTepHUCTUKA PEIIETOK U ITECKOJIOBOK.

Kunernka ocaxaeHus CpeIHeIUCIEPCHBIX TPUMECEH.
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XapakTepucThKa OTCTOMHHUKOB.

DuUIbTpOBaHUE.

Onotanus, ee GU3NKO-XUMHUECKask CYIIHOCTb.

OuncTKa CTOKOB OT MEJKOJUCIEPCHBIX M KOJUIOMAHBIX IpumMeced. XapakTepUCTHUKa SB-
JeHus koaryasuuu. ['eTepokoarynsus.

Omnpenenenue Graokysauu. OU3NKO-XMMHUYECKHE OCHOBBI SIBICHUS (DIOKYIISIUH.

OuncTKa CTOUYHBIX BOJ OT PACTBOPUMBIX HEOPTaHUYECKUX IPUMECEH.

Merton obpatHOrO ocMoca (runepGunbTpanus) u yibTpaduabTpaIus.

buonoruueckas o4ncTKa CTOYHBIX BOJ DBTPOPHUKAIUS BOJTOEMOB.

Ounctka aTMocdepbl 0T ra3000pa3HBIX U a’3PO30JIbHBIX 3arps3HUTENEH: abcopOIus, a-
copOIIHs, KOHCHCAIHSI, KATaTUTHYECKass HeHTpamu3alius, J0)KUraHue.

[Tpobnembl OXpaHbl OKpYXKAOIIEH cpelbl B MPOIECCE CETbCKOXO3SHCTBEHHOTO IMPOU3-
BOJICTBA.

VIcTOYHUKY TBEP/IBIX OTXO/IOB.

[TepepaboTka 0TX0/I0B; 3aXOPOHEHHUE.

Knaccudukanus paanoakTUBHBIX OTXO/IOB.

CuryaunonHas 3aaaya: CocTaBUTh CXEMY OYHUCTKH BHIOPOCOB B aTMOC(HEPY/CTOYHBIX BOJI
npennpusaTys (1o BeIOOPY MpernoaaBaTens)

XHUMHUYECKHE NPOU3BOACTBA M KOHIICHIINS YCTONYUBOTO PA3BUTHS

Pecypco- wm »sHeprocOepekeHHE M KOMIUIEKCHOE HCIOJB30BAHUE  CHIPHS

TpeboBanwmsi K pecypcocOeperaromnieii TeXHOJIOTHH.

[IpyHUMOBl  cO3M@aHUST  DKOJIOTMUYECKM YHUCTBIX M KOMIUIEKCHBIX — MaJOOTXOJHBIX
TEXHOJIOTH.

Ponb xuMu4eckoi TEXHOJIOTUH B SHEPTocOepeKEHUU.

CutyanonHas 3agada: CocTaBUTh TEXHOJIOTMYECKYIO CXEMY MpeanpusTus (1o BbIOOpY
IpenoaaBaresis) Ha OCHOBE IIPUHIIMIIOB «3EJIEHON XUMUN.

Oo6ecrieyeHre 0e30IIaCHOCTH YEI0BEKA M OKPYKAONIEN cpelbl

Knaccugukarus onacnocreit. lllkana onacHocTei.

[TpaBuia 7OMyCTUMOIO SKOJIOTHYECKOTO PHCKA.

30HBI NOBBIIIEHHOT'O HKOJIOIMYECKOTO PUCKA, 30HBI UYPE3BBIYAHON IKOJOTUUYECKON CUTY-
aIl¥ ¥ 30HBI 9KOJIOTUYECKOTO OeCTBUSI.

Panunycel skonoruueckom, aBapuitHOM U MCUXOJIOTHYECKOi 0€30M1aCHOCTH.

CocraBnenue jJepeBa  OTKa3oB (MO 3aJaHUI0  TIPETOJIaBaTEeNIA).

CocraBienue aepeBa coOBITUH (IT0 3aJaHHIO MTPETIOIaBaTeNs).

TemaTuka 3aaHuil 1191 CAMOCTOSATEILHOM PadoThI

1. Oxapakrepu3oBaTh TOIUIMBHO-IHEPreTUUECKUN KoMIieke MpKyTckoit obmactu.
2. Pa3mereHue OCHOBHBIX NPEANPUATHA XMMHUYECKOH NPOMBIIUIEHHOCTH M TNPEeANpUITUI
[IBETHOM MeTa/Typruu Ha TeppuTopuu Mpkyrckoil obnactu.
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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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OxapakTepu30BaTh pa3MENICHUE NPEANPUATHIA IIEIUTI0I03HO-OYMaKHON MPOMBIIIICHHOCTH
Ha TeppuTopun MpKyTcKoi 00J1aCTH M OLICHUTh XapakTep 3arpsa3HEHUN OKPYXKAIOMIECH CpeIbl
3TUM THUIIOM IIPEANPUATHMN.

BoszneiictBue AHrapckux BOJOXPAHWIMIL HAa 3KOJOTHYECKYIO 00CTaHOBKY Tepputopuu HUp-
KYTCKOM 00JIaCTH.

['opHO-100BIBaIOMIIAsT TIPOMBIIUIEHHOCTh VpKYTCKOW 007acTH M €€ TEXHOTEHHOE BO3CH-
CTBHE Ha TeppuTopHio MpKyTckoii obnactu.

Haubonee omacusie Tumnsl npeanpustaii UpkyTckoll 00JacTu ¢ TOYKM 3pEHHS 3arps3HEHUS
tepputopuu UpKyTcKoil 001aCTH SKOJIOTMYECKUMU SIJIaMU.

Brusinue sxonorunueckux (pakTopoB Ha 310poBbe HaceneHus: pkyTckoit o0macty.

CocrosiHME OKpyKarmel cpeapl B pailonax Mpkyrckoil obiacTu ¢ HEOIAromoyYHON 3KO-
JOTHYECKON 0OCTaHOBKOM.

OxapakTepu30BaTh OCHOBHBIC (DaKTOPHI, CIIOCOOCTBYIOIIME 3arps3HeHuto baiikana u moOe-
peXbs 03epa.

HpkyTckasi peruoHajibHasi CUCTEMa 3KOJIOTMYE€CKOT0 MOHUTOPHUHTA.

Ponb Hayky ¥ TEXHUKH B pEIICHUU MPOOJIEeM OXpaHbl OKpYXkKaromiel cpelasl U oOecredeHuu
9KoJIorHYecKkoi 6e3onacHoctu MpKyTckoit o0nacTu 3a mocieaHee qecsaTHIIETHE.

3arpsizuenue baiikana npoMBIIIIIEHHBIMU TPEINPUATHSIMEI TOOEPEXKbSI.

Pouib xene3Ho0poKHOTO TpaHCTIOPTa B 3arpsi3HeHUU BojioeMoB MpKkyTckoii 0061acTH.

[Tytu 3arpsi3HeHus 3anuBoB MPKyTCKOro BOJOXpaHHUIUIA OuoreHaMu (9BTpoduKalus BoIo-
emMoB). [Iporuo3 coctosiHus 3aUBOB B YCIOBUSAX IMPOTPECCUPYIONICH IBTPODUKAIIHH.
HcTounuku 3arpsi3HEHUs oro-zamagHoi akBatopuu baiikama (mopt baiikan, Kyntyk,
Cmronsiaka, baiikanbek).

MeTtoapl 06e33apakuBaHUs U OYMCTKH MUTHEBON BOJBI. 3aBUCUMOCTH CIIOCOOOB OYHCTKHU OT
IIPUPOJIbI 3arPA3HEHUN.

Opranudeckue 3arpsi3HUTENN MUTHEBOM BOJIBI.

3arpsi3HeHUsT TPUPOJHBIX BOJOEMOB JuOKcMHamH. Mcrounuku 3arpsizHeHuil. boprba ¢
JTMOKCUHOBBIMU 3arps3HEHUSIMH.

3arpsi3HeHus! IPUPOIHBIX BOJIOEMOB B YCIIOBUSX JIOKAIBHBIX BOEHHBIX KOH(JINKTOB.
PanmonansHOE MCMOIB30BaHKUE M OXpaHa MPUPOAHBIX pecypcoB baitkaia.

[ToreHuManbHblE MCTOYHUKUA JTMOKCMHOBOTO 3arpsi3HeHusi B VpkyTckoil oGmactu U Mepbl
OOpBOBI C ITOM IKOJIOTHIECKOMN OMACHOCTHIO.

3arpsi3HUTENN BO3AYIIHOM cperbl I. VIpkyTcka; XapakTepucTHKa MO paiioHam ropoja W pe-
KOMEH/IAIIMU [0 PEIICHUIO 3TOW SKOJIOrMUECKO MpoOIeMBbl.

OCHOBHBIE HCTOYHHMKHM 3arpssHeHuss r. Hpkyrcka yrieBomopojnamu, Bkiwouas [IAY wu
BO3MOYHBIE MEPbI OOPHOBI C STUMH 3arPA3HEHUSMH.

Bo3MoskHBIE METOJIBI OXPaHbl M OUYUCTKH BO3AYIIHOM cpeibl Ha HedrenepepadaThIBaOIUX U
HEe(PTEXUMHUYECKUX MPEAMPUATHUSIX.

DKOJIOrHYecKHe acleKThl POU3BO/ICTBA AMIOMUHUS B MIpKyTCKOil o6nacTu.

TennoBoe 3arps3HEHUE OKpYKarOUIEH Cpellbl MPOMBIINUIEHHBIMU Tpeanpuiatusmu Mpkyt-
CKOi1 00iacTu.

[TpobGnems! 3arpsi3HeHUs BOOXpaHWiInI MpKyTcKoil 061acTu pTyThIO.

[Ipon3BOACTBO W HCHOJIB30BAHUE MOJUBUHWIXJIOPUJA KaK MOTCHUHUATbHBIA HCTOYHHUK
JTUOKCUHOBBIX 3arpsi3HeHUI Onocgepsl.



11.4. OueHouHble cpeaCTBa AJI MPOMEKYTOYHON aTTECTALINU - 3aU€T.

Kpurtepuu oneHnBanus pe3yJbTaToB 00y4eHUs :

Heo0XxoauMo BBINOJIHUTH BECh IEPEYEHb CaMOCTOSATENBHBIX pabor (cm. mm. 4.2, 4.3.2)
OneHnBaeTCs MOJHOTA M KAYECTBO BBHIIOJIHEHUs, 0hopmiienne (MakcumyM 50 Gasos).
Heo6x0a1uMo BBIMOTHUTE BECh MepEeYeHb KOHTPOIBHBIX padoT (cM. 1.8)

OrieHHUBaETCsI MOJTHOTA M KAYECTBO BBITIOJIHEHUs, 0hopmiieHne (MakcumMyM 50 GaiioB).

JInst moydeHusi 3adera IO JUCIMILIMHE HEOOXOIUMO BBINOJIHUTH CAMOCTOSTENIBHBIC U
KOHTPOJIbHBIE paOOTHI, OTBETUTH HAa BOIPOCHI TEKYIEro KOHTPoJs. Heo0XxoauMo HabpaTh MUHUMYM
60 GaoB.

Kpurepun oueHnBanus oTBeTOB Ha 3a4ére: Ounenka

«He 3aYTeHO»

(dparMeHTapHO€ 3HaHUE MPEIMETa, OTCYTCTBHE YMEHUN U HaBBIKOB IPUMEHEHHS METOJIOB
U TOJXOJ0B HM3y4yaeMOW IUCLUIUIMHBI MpU pElIeHUH Y4eOHbIX 3anay (MmeHee 60 Oaysos).

OHeHKa «3a4YTEHO0» B LCJIOM, C(l)OpMI/IpOBaHHLIG, BO3MOKHO, COACpKAIIUC OTACIbHBIC

HpOGCJ’IBI 3HAaHUIA IIpeaMETa,

YMCHHE NPUMCEHATH METO/IbI Y MOJAXO0/IbI I/ISYIIaeMOﬁ JUCHUINIMHEBI ITPU PpEIICHUN y‘Ie6HBIX 3a4a4 C

MUHUMAaJIbHBIM KOJMYECTBOM OLIMOOK HEMIPUHIUIIHUAIIBHOT'O XapaKTepa, HAJIMYMUEC HABbIKOB IPUMCHCHU A

METOJIOB M MOJIX0/I0B M3y4aeMOU JUCIMILIMHBI IPH PEIICHUN YYeOHBIX 3a/ad.

IMPUMEPHBINA TEPEYEHB BOITPOCOB K 3AYETY.

1. Omnpenenenkonoruu. O6mee onpeaeneHrne dKocucTeMbl. CTpyKTypa S9KOCHUCTEM.

DJIEMEHTHI SKOJIOTHYECKUX CUCTEM U HX XaAPaKTCPHUCTUKU.
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Bopsba ¢ sBTpodukanueii. KoHTpoap 3a ocalkoHAKOIUIEHHEM M YpOBHeM OHOreHoB. Mc-
TOYHHWKH HAHOCOB U OMOTEHOB.
Buocdepa kax kpynueiiias skocuctema. KomrnoHneHTsl 6nocgepsl.

3akonsl Kommonepa.
boprba ¢ aBTpodukarueit. Posib 00JI0THBIX SKOCHUCTEM B O0phOe ¢ IBTpODUKALIUEH.

XapaKkTepuCcTUKa COBPEMEHHOT'O HKOJIOTHUECKOr0 KpU3Huca.

OuncTKka CTOYHBIX BOJ OT PACTBOPEHHBIX OPraHUYECKUX IPUMECeH pereHepaTUBHBIMU
meroaamu. Llenau takoit ouncTku. O0Ias XapakTepucTUKa METO/I0B.

OO01ure npeacTaBieHus O MPOAYLIEHTaX, KOHCYMEHTAX U peAyLEeHTaX B 9KOCUCTEMAX.
OcHOBHBIE 3KOJOrMUYecKue Mpobiemsl B Ouocepe B IEpuoJ 3KOIOTMUYECKOIO KpHU3Hca: B
atMocdepe u B ruapocdepe.

MexaHnueckasi OYMCTKAa CTOYHBIX BOJ. XapaKTepUCTUKA PELIETOK M MecKoiIoBOK. OcBer-
JIeHHE CTOYHBIX BoJ. KMHeTHKa ocakieHUs CpeHEeIUCTIEPCHBIX IPUMECEH.

Wcrounnku BBIOpOCa 3arps3HSIONIMX BEIIECTB B OKpyXKaromyio cpeny. Hurtepnarmo-
HAJIBHBIA XapakTep HKOJOIMUYECKUX MpoOJeM M UX XapakTepucTuka. Mepbl, peKOMEHIy-
eMble /ISl YMEHBILEHUs] 3KOJIOIMYECKOr'o JABJICHHUS Ha OKPYKAIOUIYI0 CPELy CO CTOPOHBI
YeJI0BEYECTBA.

Tepmuueckoe 00€3BpeXHBaHUE MUHEPAIN30BAaHHBIX CTOUHBIX BOJ. KoHILEHTpupoBaHue B
BBIMIAPHBIX anmaparax.

OcHoBHbIE 3KOJIOTHYECKUE MPOOIeMbl B OHochepe B MepHOJ 3KOJOTHYECKOI0 KpU3Hca: B
auTocdepe U B OMOTUUECKUX COOOIIeCTBaAX.

Tepmuueckoe 00e3BpeXMBaHUE MUHEPAIN30BAaHHBIX CTOYHBIX BOJ. AMMapaTbl C MOTPYXK-
HBIMU FOpeJIKaMy. ANnapatsl i NOJIY4YEeHUs TBEPOro MPOayKTa.

DKonoruyeckas KyjibTypa, 3KOJOTHUECKOe CO3HAHME, acKeTUYecKHe uieansl. J[Ba npuHIuna
MPAKTUYECKOM SKOHOMMKHU MPHUPOAOINOJB30BaHUA: IUTpaHas cuUcTeMa MW IIa- Ta 3a
MPUPOJIHBIE PECYPCHl. DKOJIOrHUecKas IKCIepTH3a.

AHanu3 pucka. [IpyunHBl BO3HMKHOBEHMsI aBapuiHOW cuTyauuu. OCHOBHBIE BOIIPOCHI,
pelaeMble aHaIU30M pucka. [lociae1oBaTeIbHOCTD 3TANIOB aHAIN3a PUCKA.

TexHorennsle 3kocucteMbl. TexHocdepa. IlonsTre 06 skomormueckom pucke. Hopmais-
HBIH (DOMYCTUMBII) SKonorndeckuii puck. IIpaBuia 1omycTUMOro 3K0JI0rMYECKOTO pUC- Ka.

OI_ICHKE[ TPEX COCTABJIAIOIIHNX 3KOJIOTHYICCKOT'O PHUCKA.



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.
30.

31.

28

IIonsiTHEe O 30HaX MOBBILICHHOIO 3KOJIOTMYECKOIO PHUCKA, 30HAX YPE3BBIYAWHOU DKOJIOTH-
YeCKOM CHUTyallud M 30HaX HKOJOrudeckoro OeactBusi. OCHOBHBIC TEHACHLUHU PA3BUTHUS
ONaCHOCTEW MPUPOJHOIO U TEXHOTEHHOTO XapaKTepa.

Posib JOHHBIX OTIIOXKEHUH B (POPMHUPOBAHNYU KAUECTBA BOJHOM CPEIBL.

[TonsiTHA O pamMycax SKOJOTUYECKON, aBApUMHOW M ICUXOJIOTHYECKON 0€30MacHOCTH MPHU
COOPY>KEHHUH U HKCIUTyaTallii TEXHOTEHHO OMACHBIX OOBEKTOB.

XapakTepucTuka OTCTOWHUKOB. OTCTanBaHHWE B TOHKOM CJIO€ JKHAKOCTH. TpyOuaTsie U
IJIaCTUHYATbIe OTCTOMHUKU. OCBETIIEHUE CTOKOB B CJIO€ B3BELIEHHOT'O OCAJIKa.

JecopOuus neTyunx MUHEpaIbHBIX NPUMECEN B TOKE MHEPTHOro rasza. Kparkas xapaxre-
PHUCTHKA J1ecOpOEpOB: HACAIOUHBIX, 0apOOTAXKHBIX, PACTBLUIUBAIOLINX U TICHHBIX.
OwibTpoBaHue. XapaKTepUCTHKA ammnaparoB ¢ (UIbTPOBAIBHBIMU IEPETOPOAKAMHU U
3epHUCTOM 3arpy3koil. bapaGanusie GunbTpbl. TUNBI QUIBTPYIOIINX MAaTEPUATIOB.

Yetblpe 3amauud, peniaeMble METOJAAMM JepeBa OTKa30B M JepeBa COOBITHM. XapaKTepu-
CTHKa Irpymi oTka3oB. CTpyKTypa JAepeBa OTKa30B.

Omnortarus, ee (PU3NKO-XUMHUYECKAsi CYIIHOCTh. YCTPOMCTBO (PIIOTOOTCTOMHHKOB. Xapak-
TEPUCTHKA JICKTPOPIOTAIIH.

Onpenenenne ¢nokymaunn. OU3NKO-XMMUYECKHE OCHOBBI SBICHHS (DIOKYISIHUA. THITBI
¢uokynsHTOB. IlpuMepsl HCHONIB3yeMBIX B MpOLECCaX OUYUCTKH CTOKOB IPHUPOJHBIX H
CUHTeTHYeCKUX (proKynssHTOB. CBsI3b (PIOKYISLNU C KOAryJsLuei.

[Tpumepsl KCIONIB30BaHUS JOTMYECKUX 3HAKOB IPU MOCTPOECHUHU JepeBa oTka3zoB. Ctaauu
POXOXKJICHUS IPOLIeTyphl aHATIN3a JIepeBa COOBITHIA.

OuncTKa CTOKOB OT MEJIKOJUCHEPCHBIX M KOJUIOMJHBIX NpuUMeceil. XapaKkTepUCTHUKA sB-
neHus Koaryssiuuu. I'erepokoarynsanus. PacnpocTpaHeHHble KoaryiasHThL. BiusHue pas-
JUYHBIX (PAKTOPOB HA MPOLECC KOATYIISALIH.

OuncTKa CTOYHBIX BOJ OT PACTBOPUMBIX HEOPTAaHNYECKUX ITPUMECEN. PeareHTHbIE METO- JTbI.
[Tonsitue o nepeBe oTka3oB. Hambomnee BEpOSTHBIC THUITBI MCXOTHBIX OTKa30B. YacTOTHBIN
aHaJIM3 aBapUIHBIX COOBITHI. DTambl YaCTOTHOTO aHANW3a. 3a7a4yH, peliaeMble METO- 1aMu
JlepeBa OTKa30B.

OuncTKka CTOYHBIX BOJ OT PAacTBOPUMBIX HEOpraHMYECKHX npumeceil. Merog obpaTHOro
ocmoca (rutnepbunbTparus) U ynbTpadribTpanus. XapakTepUCTHKa MeMOpaH sl OCy-

IIECTBJICHUST 0OPAaTHOTO OCMOCA.



32.

Ouncrka CTOYHBIX BOA OT pPAaCTBOPUMBIX coJreit METOJaMH HOHHOI'O obOMeHa M DJIeK-

TpOAMAIIH3A.

33. buonornyeckass O4MCTKa CTOYHBIX BOJ AKTHUBHBIA Wi, OuornseHka. MexaHW3Mbl OKHCIIH-

TEJIBHOTO M BOCCTAHOBUTEIHHOI'O TIPOLECCOB OMOOUYUCTKH. ADPOTEHKH, OMO(PUIBTPHI,
Ouonoruueckue npyasl. X ycTpoicTBO M IpUHLUI AEUCTBHUS.

34. OuncTKa CTOYHBIX BOJA OT PACTBOPEHHBIX OPraHUYECKUX IpHUMecel JecTpyKTUBHBIMU
meroaamu. [lapodaszHoe okucienue (orueBor meton). JKuakodasHoe okuciaeHue (MOKpoe
cxuranue). TepMokaTaIuTHYECKOe OKHUCICHUE B Tapora3oBoi gasze. Okucie- Hue npumecei
030HOM, KHCJIOPOJIOM, XJIOPOM. DIIEKTPOXUMUYECKOE OKUCIIEHUE.

35. O61mue npeacTaBiIeHHus O METOJaX OYUCTKU aTMOc(epbl OT ra3000pa3HbIX U a3p030Jib- HBIX
3arpsi3HUTeNel: abcopOuus, aacopOLys, KOHAEH Calus, KaTaTuTHYecKast
HelTpanu3anus, JOKUTaHUe. YIJaBlIuMBaHUE ad’po3osiel B cKpyOOepax, ¢uiIbTpax,
anekTpodmibTpax. OUUCTKA OT IBUTH.

36. [TouBeHHble 3KOCHUCTEMBI. [IpoOiemMBl OXpaHbl OKpYXKAmOIIeH cpeapl B IpoIecce
CEJIbCKOXO035HCTBEHHOr0 Ipou3BojAcTBA. HapymieHue OMOJOrMUECKOro paBHOBECHs B
pe3yabTaTe MPUMEHEHUS YA0OPEHHH U ST0XUMHUKATOB.

37. IcTOYHMKM TBEpPABIX OTXOJIOB; MX CBOWCTBA; TOPOJACKON MyCOp, MJ CTOYHBIX BOJ, OTXO[bI
CENTbCKOXO3SHUCTBEHHOTO TMPOW3BOJICTBA, IEJUIIOJI03a W Oymara, OTXOIbl XHUMHYECKOH
IPOMBIIIJICHHOCTH, 30J1a, IUIaK.

38. [lepepaboTka 0TX0/10B; 3aXxOpoHeHHE. PDUBNKO-XUMHUECKUE METO/Ibl OUMCTKU. XUMHUYECKast
u Ouoxumuyeckas o0OpaboTka o0Tx070B. COBpeMEHHbIE OHOTEXHOJOTHUECKHUE METObI
00e3Bpe)KMBaHMS OTXOJ0OB. MHOTOCTYIEHYAThIe KOMILIEKCHBIE CHUCTEMBI. TepMHuuecKue
crocoObl 00e3BpekMBaHUSA. MeTo/1bl pa3/ieIeHHsl IPU YTHIIU3AIMH OTXO0B.

Vcnonb30BaHue TBEPBIX OTXOA0B MPOMBIIIIEHHOCTH.

39. Knaccudukanms paanoakTHBHBIX OTXO0M0B. [IpoOiembl JOKanM3aluy, KOHCEpBAIHH,
3axopoHeHwus. [lepepaboTka 1 HCIOTb30BaHNUE.

40. TIprHIUTIBI CO3IaHMSI KOJIOTUIECKHA YHCTHIX W KOMILIEKCHBIX MAJIOOTXOIHBIX TEXHOJIOTHHA.
Posib XMMU4eCcKoil TEXHOJIOTUH B SHEPrOCOEPEIKEHUH.

Pa3zpaboruunk: 4
T KaHJ. XUM. Hayk,
noneHt  b.H. baxxeHos
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[Iporpamma coctaBieHa B cooTBerctBuM ¢ TpeboBanusmu DPI'OC BO u ¢ yderom
pexomenaanuii [IOOIT o Hanpasnenuto u npodmiro noarotoBku 04.03.01 — «Xumusy.

[IporpaMma paccMoTpeHa Ha 3aceiaHuu Kadeapsl oO1Iei 1 HeOpraHMYeCKO XUMUU
’\\
«24» anpens 2024 r., nporokosn Ng 5

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

,/QZ E [
Hacmosiwas npoecpamma, ne modxcem0bims 60Cnpou3seoend Hu 8 Kakou hopme be3

npeosapumenbHo20 NUCbMEHHO20 paspeuieHus Kagheopvl-paspadomyuxa npozpammol.
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