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l. Hesn v 327244 AUCUUIIHHBI:

Heab aucuumiuHbel — JlaTh CTyIEHTaM MpEACTaBIEHUE O KOHKPETHBIX MpobiemMax,
CBSI3aHHBIX C HapacTaloIlUM 3arps3HEHHEM OKpyXarollled cpenpl IOJ  BO3JCHCTBHEM
TEXHOTEHHBIX IPOLECCOB, O METONAX OLEHKM M CHUXKEHUS TEXHOTEHHOTO M HKOJIOTHYECKOTO
pucka, 00 OCHOBHBIX IyTAX OYUCTKM TuApocdepsl, arMochepbl H JUTOCHEpPHl OT
IPOMBIIIIEHHBIX U OBITOBBIX 3arpsi3HUTENCH.

3anaum xypca - Paccmorpenue:
- O0IIUX MPUHIUIIOB YCTOWYMBOTO (PYHKIIMOHUPOBAHUS SKOCHCTEM B OHMOC(EPHI B IIEJIOM;
- XapaKTEePHCTUKHU III00ATBHBIX aHTPOIIOTEHHBIX BO3ACHCTBHI Ha OHOCchepy, HapyIIaoImuX ee
YCTONYUBOCTb;
- MeTO0JI0B OOpBOBI C 3arpsA3HEHUSMH OKPYXKAIOIIEH cpeibl ¢ aKLIEHTOM Ha (PU3UKO-XUMUYECKHE
U XUMHYECKUE METO/IBI;
- OCHOBHBIX IPUHIIUIIOB OLIEHKH SKOJIOTHMYECKOTO PUCKA;

- IIPUHOUIIOB CO3AaHUs SKOJIOIMYCCKU YHUCTBhIX U MAJIOOTXOAHBIX TEXHOJIOTUH.

1. Mecto nucuunimubl B cTpykrype OIIOII BO:

HucunnnmHa «TeXHOreHHbIE CHCTEMBI M DKOJOTHMYECKHM PHUCK» OTHOCUTCA K
o0s3aTesibHBIM UciuIuiMHaM  BapuaTuBHOM dactu (B1.B.05). JIias OCBOCHMS IHCHUIUIMHBI
«TexHOTreHHbIE CUCTEMBI U SKOJIOTUYECKHI PUCK» O0yUYarOIUecs UCTIONb3YIOT 3HAHUs, YMEHUS,
MPAKTUYECKHE HABBIKH, CIIOCOOBI JESATENIbHOCTHM U YCTAHOBKH, C(HOPMHUPOBAHHBIE B XOJ€
uzydyeHus npeameroB «Oxpana Ttpyna» (b1.0.01), «be3omacHOCTb KHU3HEAEATEIBHOCTH
(b1.0.09), «O6mas xumus. Xumus HemeramwioB» (b1.0.16), «Merannuueckas cBsi3b. XUMHS
metaioB» (b1.0.17), «Oprannveckas xumusi» (51.0.20) Ha mnpeasiayieM ypoBHE
oOpazoBanus. OcBoeHHE AUCHUIUIMHBI «TE€XHOT€HHBbIE CHUCTEMBI U DKOJOTHYECKUH PUCK»
ABJIIETCS HEOOXOIMMOI OCHOBOM I MOCIENYIOIIEro M3ydeHus TUCHUIUIMHBL «[Ipomecchl u
anmaparbl. XUMHYecKas TEXHOJOrHs mnepepadotku HepTu u raza» (b1.0.27), BwimonHeHus

KBAJTM(PHUKAIIMOHHBIX Pa0OT U (HopMUpOBaHUS TPOPECCHOHATBHBIX KOMIETEHIIUH.

1. TpeOoBaHus K pe3y/1bTaTaM 0CBOCHMS IMCUMILIUHbI:

[Ipouiecc ocBOeHWS AWCHMILIMHBI HaMpaBlieH Ha (HOPMUPOBAHHE KOMIIETCHIIUN
(anemenToB cieayrommx komrereHnuii) B coorBeTctBun ¢ ®I'OC BO u OIl BO no manHomy
Hanpasnenuto nooeomosxu 04.03.01 «Xumusny, npoduns: xumus Heghmu u 2asa.

IlepedeHnb MIAHMPYEMBIX Pe3yabTATOB 00y4eHHs 10 AU CHUIINHE, COOTHECEHHbIX ¢
MHAMKATOPAMH JOCTHIKEHHUSI KOMIIETEHIHI

Komnerenuus ‘ Nuaukaropsl ‘ Pe3ysbTarhl 00y4eHHs




KOMIIeTeHIMiA

[1K-4 Cnocoben
OOBSCHHUTH BIMSIHUE
Pa3IUUHBIX (HAKTOPOB
Ha MPOLECCHI
nepepadoTku HePTH

NJIKk43 Criocoben
OOBSICHATh XUMHU3M H
MEXaHU3M TEPMHUYECKUX U
KaTaTUTUIECKUX
MPEBPALLECHU I
YTJIEBOAOPOIOB B MpOILIECcCe
nepepaboTku HePTH

3HaTh. OCHOBHEIC HaIrpaBJICHUSA U
IOAXOAbI K HCII0JIb30BaHUIO
MCTOJOB aHaJIu3a OIIACHOCTH IJIA
OpeaABApPUTCIIBHOTO MCCICA0BAHUA
TEXHHYECKHX CHUCTEM H OOBEKTOB
MOBBINICHHOTO pHUCKa C MLCJIbIO

IpeAOTBPAIEHUS aBapuii,
MIPUPOLY 00BEKTUBHO
CYIIECTBYIOLIIX OIIaCHOCTEH,
3aKOHOMEPHOCTU HX TOSIBICHMS U
CHoCcOOBI CHMIKEHMS

00yCIOBIEHHOTO MU yIIepOa.
YMeTb: pPacKpbhIBaTh COACPIKAHUE
COBPEMEHHOTO HAy4HOTO
HOHHUMaHHSI SKOJIOTHYECKOTO PHCKa
B TCXHOICHHBIX HW TIPHUPOIHBIX
IKOCHCTEMAX, 00CyK1aTh
KOHICIIOWIO IPHUEMIICMOI'0 pPHUCKa,
B OCHOBE KOTOPOM JIKHT IPUHIIUII
«IIPEABUAETD U MPEIYIIPEKIATH.

BJIaIleTbI TCOPCTUYCCKUMU
npeacTaBJICHUAMHA (0) MeTogax
aHaJIu3a OIIaCHOCTH JI

MpeaABAPUTCIIBHOIO HMCCIICAOBAHUA
TEXHUYECKHX CHUCTEM H OOBEKTOB
IOBBIICHHOI'O PHUCKa,
METOHO0JIOTHEN BBI60pa MCTOJ0B

aHanm3a OTACHBIX TOYEK
OCHOBHBIX IPOU3BOJICTBEHHBIX
HPOLIECCOB.

I1K-5. Cniocoben
OCYILECTBIATH KOHTPOJIb
KauecTBa He(TU U
IPOJIYKTOB €€ NepepadoTKu

N/TK ks 2 AHanu3upyer
MOJIyYEHHBIE PE3YIIBTATHI ,
JIENAET BBIBOJIB,
COIOCTABJISASA UX C
JINTEPATYPHBIMU U
[POM3BOICTBEHHBIMH
JIAHHBIMH

3HaTh: IpaBUIIa 1 HOPMBI TEXHUKH
6e30macHOCTH IpH paboTe ¢
XUMHAYECKUMH PEaKTHBAMU H
¢uznyeckuMu npubopamu.
YMeTh: NOATOTaBIUBATh OOBEKTHI
JUIs CUHTE3a, paboTaTh Ha
anmaparype, IpuMEHsIeMOH B
XUMHUYECKHX UCCIIEIOBAHUSAX.
Buaners: HaBBIKaMU MTPOBEICHUS
XUMHUYECKUX IKCTIEPUMEHTOB MPU
CHHTE3€ BEIIECTB 110 TOTOBBIM
METO/IUKaM.

[TK-6

CnocoGen oOpabaTbIBaTh
pe3yIbTaThI
OKCIICPUMCHTAJIBHO
MOJTyYEHHBIX JaHHBIX

N 1Knks2 OOpabarsiBaeT u
MPEICTABISET PE3YIbTaThI
T1a00paTOPHBIX UCTIBITAHUIT
Y TIO/ICUET MOTPEIIHOCTEN B
COOTBETCTBHH C
JNEHCTBYIOLIUMU
TEXHOJIOTHYECKUMHU
pernamentamu. CocraBiser

3HaThb: MpaBUIa COCTABICHUS
MIPOTOKOJIOB OTYETOB XUMHUECKUX
OTIBITOB, TPUMEHSTH OCHOBHBIC
3aKOHBI XUMHH TIPU 00CYKICHUN
MTOJTYYCHHBIX PE3YJIbTATOB,
MOATOTOBUTH OTYET O
BBITIOJITHEHHOU paboTe.

YMeTb: NIPEJCTABUTh PE3YJbTaThl




OTYETHI O BHITIOTHEHHON OTIBITOB U PACYETHBIX PaboT
pabore. COTJIaCHO TPeOOBaHUSIM B JaHHOU
00J1aCTH XMMHUH.

Baaners: HaBBIKAMU
MIPENICTABICHUS PE3YIBTATOB
COOCTBEHHBIX HAyYHBIX
M3BICKAaHUH B KOMITBIOTEPHBIX
CeTax ¥ MHPOPMAITUOHHOU
HAy4YHO-00Pa30BaTEIBHON Cpejie.







IV. COAEP’) KAHUE U CTPYKTYPA JUCHUIIJIMHBI

prl[OCMKOCTb JAUCHHUIIIMHBI COCTABJIACT 2 3a4€eTHBIX CAUMHHUIBI, 72 yaca, B TOM 4ucje 0,25 3QYETHBIX ¢/IMHUIl HA KO.

®opMa IPOMEKYTOUYHOM aTTeCTALUM: 3aUém.

4.1 Conepanue JMCHHUILIHABL, CTPYKTYPHPOBAHHOE 110 TEMAaM,
¢ YKa3aHHeM BH/I0B Y4eOHbIX 3aHATHI1 M OTBeICHHOT0 HA HUX KOJHYeCTBA aKaJeMHUYECKHX YaCOB

Bunsl yueOHOM paboThl, BKIIOYasi CAMOCTOSITENbHYIO paboTy

00y4aromuxcst ¥ TpyI0e€MKOCTb
(B yacax)

@DOpMBI TEKYILETO

g KOHTPOJIS
o o
an KonrtakTHast paboTa mpemnogaBareis ¢ 00yqIaromuMuCs to) yCIIEBAEMOCTH;
Pasgen qucuuIninebl/ TEMBI 3 <
Ne n/m 2 :* dopma
3 = IPOMEKYTOUHOM
=) arTecTaluu
JlaboparopHbIe 1 IPaKTUICCKHE 3]
= (no cemecmpam,)
3aHATHUA b
Jlexunu KCp/ 5
a W3 Hux KOHCYITBTAIlAH 3
Bcero gacoB npaKkTHYeCKas =
IOATOTOBKA @)
1 BBenenne 1 - - - - -
Oxpy:xaIas cpeaa Kak Ilposepxa
2 Py p 6 4 4 - 2 CaMOCTOSITEIIbHBIX
cucreMa
pabot
AHTPONOTreHHLIE BO3AEHCTBUSA IIposepxa
3 a oﬁ AAIOIIYIO ¢ lel 2 4 4 - 2 CaMOCTOSITEIbHBIX
Py Yio cpeny padoT




OcHoOBHBIEC HATIPABJICHUS H IIposepka

4 MeToAbl H0PBHOBI C 3 8 8 5 CaMOCTOSITEIbHBIX
3arpsisHEHUSIMHU OKPY:Kalouiei pabot
cpenbl
MecTo XMMHYECKHX [IpoBepxka

5 NMPOU3BOACTB B KOHLEMIIUH 3 3 8 5 CaMOCTOSITEJIbHBIX
YCTOIYHBOIO PA3BUTHS pabot
IpuHnune! odecneyeHust [IpoBepka

6 0€30MacHOCTH YeJI0BEeKa U 3 8 8 2 CaMOCTOSITEIIbHBIX
OKpYkawouiei cpeabl pabot

7 KCP/konucynomayuu - - -

11 3auér 3ayerT, 3K3aMeH

Hroro yacon 18 32 32 11

B paboueii npoecpamme no oucyuniune npu 8blnOIHEeHUU 1AOOPAMOPHBIX pabom npedyCMOmpeHa NPAKMUYecKas n0020Mo8Ka 6 8uoe GblNOIHeHUs

OMOENbHBIX U008 PAOOM, CEA3AHHBIX C OYOyUell NPodecCUOHATLHOL OesTMeTbHOCMbIO.

4.2 TInaH BHeayIUTOPHOI caMOCTOATEIbHOI padoThl 00y4AIOIIMXCS 110 JUCHUIIIMHE

Cewmectp

CamocrosTenbHas paboTa 00yJaronmxcs

HasBanue paznena,

Bun camocrosTenpHON
TEMBI

paboThI

CpOKI/I BBITNTIOJIHCHUA

3arpatsl
BpEMEHU
(dac.)

OneHoyHoe
CPEIICTBO

VYuebHo-MeToandYecKoe obecrieyeHrne
CaMOCTOSITENTLHON paboThI




HasBanue paznena,

CamocrosrenbHas paboTa 00y4aronmxcs

3aTpaThl

OrneHouHOE

VYuebHo-MeToan4YecKoe obecreyeHrne
CaMOCTOSITEITEHOM pabOTHI

Cemectp Bun camocrosTenbHOM
TEMBI CpOKI/I BBIIIOJIHCHUA BpeMeHI/I CpeHCTBO
paboThl (uac.)
Oxkpy:xawmas [Iutyneko, Bukrop Muxainosud. TeXHOreHHbIE
cpelaa Kak cucremMa CUCTEMBI 1 3KOJIOTHYECKUM PUCK [ DIIEKTPOHHBII
pecypc] : yaeO. aJig By30B 10 Hamp. "DKoIorus u
npupoaomnonp3oBanue” / B. M. [Turynsko. -
OBK. - M. : Akagemusi, 2013. - Pexum gocryna:
OU3 "bubnuorex". - 20 nocrynos. - ISBN 978-
5-7695-9580-6.
Haricanme MiHI- Hpyros, FOpuii CtenanoBu4. DKcnpecc-aHalIn3
KOHTPOJIHHEIX PaGoT, IKOJIOTHYECKUX MPOO0 [DNeKTpoHHEIH pecypc] /
pellenye 10. C. Ipyros, A. I. Mypasbes, A. A. E)O,Z[I/IH. -
CHTYAIIHOHHBIX 337144 U Mockasa : bunom. Jlaboparopus 3nanuii, 2010. -
Centsibon - [TpoBepka 424 c. : wi. - (Meronbl B XUMHH). - Pexum
7 YHAacThe B ACTIOBBIX p 2 camoctosreln |gocryna: ObC "Usnarenscrso "Jlane". -
urpax 1o Teme nexalpb

«IKOCUCTEMBI:
Kiaccudukanus,

CTPYKTYpa,
XapaKTePUCTUKU»

BHBIX padOT

Heorpanuu. nocryn. - bubnuorp. B koHIe . -
ISBN 978-5-9963-0200-0.

Hpyros, Opuii Crenanosud. Ananus
3arpsiI3HEHHON MOYBBI U OMACHBIX OTXO/I0B
[Dnexrponnslii pecypce] / FO. C. [Ipyros, A. A.
Ponun. - Mocksa : bunowm. JIaboparopus
3HaHuH, 2011. - 469 c. : mi. ; 25 cM. - (MeTobl
B XUMHH). - Pexxum nocryma: 3b6C
"N3narenscTBo "JlaHp". - Heorpanuu. nocrym. -
Bubnuorp. B kKoHIIe 1. ¥ B cHOCcKax. - ISBN 978-
5-9963-0372-4.




CamocrosrenbHas paboTa 00y4aronmxcs

Y4eOHO-MeTOINYECKOE OOSCIICUCHHE

C HasBanue paznena, . 3arparbl | OueHodHoe CaMOCTOSTENLHON PabOThI
eMecTp Bun camocrosTenprHON
TEMBI CpOKI/I BBIIIOJIHCHUA BpeMeHI/I CpeHCTBO
paboThl (uac.)
AHTpPONOreHHbIE Tapacosa, H. II. Ouenka Bo3aeiicTBus
BO3/eliCTBUS HA IPOMBILUICHHBIX TPEIIPUITUN HA
OKPYKAIOULY 10 OKPYXaIOIIYIO cpeny [ DNeKTpOHHBIN pecypce] :
cpeny yuebnoe nocobue / H. I1. Tapacosa, B.
Epmonenko, A. 3aitnie, B. Makapos. - Mocksa :
BMHOM. Jla6oparopus 3nanmii, 2012. - 230 c. -
Pexxum noctyna: 9bC "Aibykc". - Heorpanuy.
nocrym. - ISBN 978-5-9963-1059-3.
Harnncanue munu- Maiictpenko, B. H. Dxonoro-ananurnyeckuit
KOHTPOJIBHBIX PaboT, MOHHUTOPUHT CTOMKUX OpraHM4eCcKhX
pELIEHHE CUTYALUOHHBIX 3arpsi3HUTENEH [ DNeKTPOHHBIN pecypc] : yueo.
3a]1a4 U y4yacTue B Cenrsibps - [IpoBepka nocobue / B. H. Maiictpenko, H. A. KJ}I—OGB. -
JICIIOBBIX UI'PaXx IO TeMe Hexabph 2 camocTosTell (Mockga : bunom. Jlaboparopus 3uanwuii, 2012. -

«Kiraccuukanms TUTIOB
AHTPOIIOTCHHOTO
BO3JEHCTBUS Ha

OKpYXKaromyro Cpeay»

BHBIX padOT

323 c. - Pexum gocryna: 9bC "U3narenscTBoO
"JIanp". - Heorpanmu. noctym. - ISBN 978-5-
9963-0769-2.

Hpyros, IOpuii CrenanoBuy. DKcrpecc-aHaan3
9KOJIOTHYECKUX MPo0 [DNneKTpoHHEIH pecypc] /
10. C. Ipyros, A. I. Mypasbes, A. A. Ponus. -
Mocksa : bunom. JlaGoparopus 3nanwmii, 2010. -
424 c. : un. - (Metoasl B XUMHUN). - Pexum
noctyna: ObC "U3narensctBo "Jlanp". -
Heorpanuu. noctym. - bubauorp. B KoHILE 1. -
ISBN 978-5-9963-0200-0.




Cemectp

HasBanue paznena,
TEMBI

CamocrosrenbHas paboTa 00y4aronmxcs

Bun camocrosTenprHON
paboThl

CpOKI/I BBITNTOJIHCHUA

3aTpaThl
BpEMEHU
(dac.)

OrneHouHOE
CpEeICTBO

VYuebHo-MeToan4YecKoe obecreyeHrne
CaMOCTOSITEITEHOM pabOTHI

OcHoBHBIC
HAINPABJICHUS U
MeTObI 00pBLOBbI €
3arpsA3HeHUSIMU
OKpYxKamouen
cpeabl

Hanmncanne munu-
KOHTPOJIbHBIX PadoT,
pelieHue
CUTYallMOHHBIX 3a/1a4 U
ydacTue B JIEJIOBBIX
urpax 1o teme «Cxemsl
OYHUCTKHU BBIOPOCOB B
aTMocdepy, CTOUHBIX
BOJ U YTUJIU3ALUU
TBEPABIX OTXOJOB
KOHKPETHOTO
TEXHOJIOTHYECKOI O
mporecca»

CeHts0psb -
nexa0pb

IIposepka
CaMOCTOSTE
BHBIX paboT

[Iutyneko, Bukrop Muxainosud. TeXHOreHHbIE
CHUCTEMBI U SKOJIOTUYECKHUIN PUCK [ DIEKTPOHHBIMN
pecypc] : yaeO. aJig By30B 10 Hamp. "DKoIorus u
npupopomnonp3oBanue” / B. M. [Turynsko. -
OBK. - M. : Akagemusi, 2013. - Pexum gocryna:
OU3 "bubnuorex". - 20 nocrynos. - ISBN 978-
5-7695-9580-6.

Tapacosa, H. I1. Ouenka Bo3aeicTBus
MIPOMBIIICHHBIX MPEIITPUATHI Ha
OKpYXaIOILIYI0 cpeny [ DNeKTpOHHBIN pecypce] :
yuebnoe nocobue / H. I1. Tapacosa, B.
Epmonenko, A. 3aitnes, B. Makapos. - Mocksa :
BMHOM. JIa6oparopus 3Hanuii, 2012. - 230 c. -
Pexxum noctyna: 9bC "Alibykc". - Heorpanuu.
nocry. - ISBN 978-5-9963-1059-3.
Maiictpenko, B. H. Dxonoro-ananurnueckni
MOHHUTOPHUHT CTOMKHX OPraHU4YeCKUX
3arps3HUTENEN [DIeKTpOoHHBIHN pecypce] : yueb.
nocobue / B. H. Maiictpenxko, H. A. Kiroes. -
Mocksa : bunom. JlaGoparopus 3nanmii, 2012. -
323 c. - Pexxum goctyna: 9bC "U3narenscTBO
"Jlanp". - Heorpanuu. noctymn. - ISBN 978-5-
9963-0769-2.

Hpyros, Opuii CrenanoBuy. DKcIpecc-aHaIn3
AKOJIOTHYECKUX MPOO [DNIeKTpOHHBIHN pecypc] /
10. C. Ipyros, A. I. MypaBseB, A. A. Pogus. -
Mocksa : bunom. Jlaboparopus 3nanuii, 2010. -
424 c. : un. - (MeToasl B XUMuH). - Pexum
noctymna: ObC "U3znarenscTBo "Jlanp". -
Heorpanuu. noctyn. - bubnuorp. B koHIe . -
ISBN 978-5-9963-0200-0.

1. Hpyros, IOpuii CrenanoBuy. AHanus
3arpsI3HEHHOM MTOYBBI U OTIACHBIX
otx010B [AnekTponnsiit pecypc] / 0. C.
JTpyros, A. A. PonuHd. - MockBa : buHowm.




HasBanue paznena,

CamocrosrenbHas paboTa 00y4aronmxcs

3aTpaThl

OrneHouHOE

VYuebHo-MeToan4YecKoe obecreyeHrne
CaMOCTOSITEITEHOM pabOTHI

Cemectp Bun camocrosTenbHOM
TEMBI CpOKI/I BBIIIOJIHCHUA BpeMeHI/I CpeHCTBO
paboThl
(dac.)
MecTo XMMHYECKHX [Iutyneko, Bukrop Muxainosud. TeXHOreHHbIE
MPOU3BOICTB B CUCTEMBI 1 3KOJIOTHYECKUM PUCK [ DIIEKTPOHHBII
KOHLEeNMIHUHU pecypc] : yaeO. aJig By30B 10 Hamp. "DKoIorus u
YCTOMYMBOIO Harmcanme MuHd- npupoaomnonb3osanue” / B. M. Ilurynbko. -
pPa3sBUTHA OBK. - M. : Akanemus, 2013. - Pexxum nocryna:
KOHTPOJIbHBIX padoT, 8 )
OU3 "bubnuorex". - 20 nocrynos. - ISBN 978-
pelIeHre CUTYallMOHHBIX 5-7695-0580-6
3aJ1a4 U y4acTue B 9
L[eJIOBH)zn:Iran 10 TeMe CeHts0psb - Apyros, I0puii Crenanosud. Anarus
«CXeMBI 6e30TXOTHBIX 1eKaGpb 2 3arpsi3HEHHOM IMOYBBI U OMTACHBIX OTXOJI0B
TEXHOIOTHIA, BEIGOD [Dnextponnslii pecypc] / O. C. [pyros, A. A.
HepCHeKTI/IB;II)IX Pomun. - Mocksa : bunom. JTaGoparopust
3HaHuH, 2011. - 469 c. : wi. ; 25 cM. - (MeTobl
SHEPrOTEXHOIOTUYECKUX B xuuH). - Pesin gocryma: IBC
LUKJIOB» : :
"N3narensctBo "Jlanw". - Heorpanuu. nocrym. -
IIpoBepka bubnmorp. B koHIIe TII. ¥ B cHOCKaxX. - ISBN 978-
camocToATesn |5-9963-0372-4.

BHBIX paboT




HasBanue paznena,

CamocrosrenbHas paboTa 00y4aronmxcs

3aTpaThl

OrneHouHOE

VYuebHo-MeToan4YecKoe obecreyeHrne
CaMOCTOSITEITEHOM pabOTHI

CeMeCTp TEMBI BHH CaMOCTOATCIILHO CpOKU BBITIOJHEHUS BPEMCHHN CpeacTBoO
paboThl (uac.)
IHpuHounel Tapacosa, H. II. Ouenka Bo3aeiicTBus
olecnieyeHust IPOMBILUICHHBIX TPEIIPUITUN HA
0e30macHOCTH OKPYXaIOIIYI0 cpeny [ DNeKTpOHHBIN pecypce] :
YyeJIoBEeKa U yuebHoe nocobue / H. I1. Tapacosa, B.
OKpYxkalouiei Epmonenko, A. 3aitnie, B. Makapos. - Mocksa :
cpenbl BMHOM. JIaGopatopus 3uanwuii, 2012. - 230 c. -
Pexxum nocryna: ObC "AiiGykc". - Heorpanuy.
nocrym. - ISBN 978-5-9963-1059-3.
HarHCAHIE MIH- Hpyros, FOpuii CrenanoBu4. DKcnpecc-aHaIn3
KOHTPOJIBHBIX PaBOT, 9KOJIOTHYECKUX MPOoO0 [DneKkTpoHHbIH pecypce] /
pEIIEHHE CHTYAIOHHBIX 10. C. Ipyros, A. I. MypaBseB, A. A. Poaun. -
3A71a4 1 YUACTHE B Mocksa : bunom. Jlaboparopus 3nanuii, 2010. -
JICTIOBRIX HIPaX MO TeMe Cenrs6ps - 3 424 c. : un. - (Metoasl B XUMun). - Pexum
«TeX HOIOIMYCCKIE neKadphb nocryna: ObC "UznarensctBo "JlaHp". -
T — Heorpanuu. noctym. - bubauorp. B KoHLE 1. -
e nipoco Togron. 10puit Crenaioni, A
OXPYHAIOMLYIO CPEAY> 3arpsi3HEHHON MOYBHI U OMACHBIX OTXO/I0B
[Dnexrponnsiii pecypc] / FO. C. Ipyros, A. A.
Ponun. - Mocksa : bunowm. JlaGoparopus
3HaHui, 2011. - 469 c. : un. ; 25 cMm. - (Metonbl
B xumuH). - Pexxum noctyna: 3bC
"UznarensctBo "Jlanp". - Heorpanuu. noctym. -
IIposepxa bubnuorp. B KoHIE 1. ¥ B cHOcKax. - ISBN 978-
camocTosTeN |5-9963-0372-4.

bHBIX padoT

OO1mast Tpy0eMKOCTh CaMOCTOSITEIILHON paboTHI 10 JUCIMILINHE (Yac)

11

Brogxker BpeMeHH caMOCTOATEIbHOM PadoThl, IPe1yCMOTPEHHBIH
Y4eOHBIM IUIAHOM JJIsl JAHHOM JMCUMILIHHBI (Yac)
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KonrakTtHast paboTa npu mpoBeaeHUN y4eOHBIX 3aHATUN O AUCIUILIMHE BKIIIOYACT B CEOA:
3aHATHUS JIEKIIUOHHOTO THIIA, J1a0opaTopHbIe pabOThI, IPYNIIOBbIE KOHCYABTALMHI, HHANBUYAIbHYIO paboTy 00y4aroluXcs C pernogaBaresieM.



4.3 Copep:xanue y4eOHOro MaTepuaJia

Couepmalme pa3xejioB 1 TEM TUCHUIIIIMHBI

1.1. BBEAEHUE

Llens 1 3ana4m Kypca, ero CTpykrypa.

bezonacHocTh WM 3amMTa  4YelOBEKa M OKpYXawolled cpenpl, olecrneyeHue
YCTOMYMBOIO pPa3BUTUS LUBWIM3ALMM — BaKHEHIIasg mnpobiieMa COBPEMEHHOCTH; €€
MHOTI'OIUIaHOBOCTb. [Ipo6iemMa KonuyecTBEHHON OLIEHKH Pa3HOPOIHBIX OIIACHOCTEH.

3HayeHue Kypca "TeXHOTreHHbIE CUCTEMbI U 3KOJIOTMYECKUN PUCK" B YHUBEPCUTETCKOM
o0Opa3oBaHuHM i1 (OPMHUPOBAHUS FKOJOTMUECKOI0 MUPOBO33PEHHSI XUMUKOB-HUCCIIEA0BATENEH .
1.2. OKPYKAIOIIASA CPEJA KAK CUCTEMA

Omnpenenenue skonoruu. IlpukmagHeie skomormueckue Hayku. OOmiee ompeneneHue
3KocHCTeMBI. CTPYKTYypa 3KOCHCTEM. DJIIEMEHTBI SKOJIOTUYECKUX CHUCTEM M MX XapaKTEPUCTUKH.
buocpepa kak kpymHeiimas skocucrema. Kowmmonentel  Omocdeprl.  Omnpexnenenue
9KOJIOTUYECKOTO KpHU3UCa. DKOJIOIMYECKHE KPU3HMCHI M JKOJOTMYECKHUE PEBOJIIOLUU B MCTOPUU
nuBuian3anuu. 3akoHsl KommoHnepa. OOmue mnpeacTaBieHUsi O MPOAYLIEHTaX, KOHCYMEHTax U
peayleHTaX B SKOCHCTEMax. 3alllUTHble MEXaHU3Mbl MPUPOAHOM cpenpl U (PaKTOpHI,
o0ecreunBapIINe €€ YCTOMYMBOCTh. J[MHaMHMueckoe paBHOBECHE B TPUPOTHON Cpene.
I'maposiornuecknii LMKIJI, KPYrOBOPOT 3HEPrMM M BewlecTBa. MeXaHU3Mbl caMOperyisiluy,
camooyuHIIeHne ornochepsl.

1.3. AHTPOIIOTEHHBIE BO3JIEMCTBHSI HA OKPYKAIOIIYIO CPELY

TexHOTEHHBIC CHCTEMBI: oOmpeneicHue, kiaccupukamms. TexHochepa. BozuaelictBue
TEXHOT€HHBIX CHUCTEM Ha YEJOBEKa U OKPYXKAWIlylo cpeqy. Macmrad COBpPEMEHHBIX MU
IIPOTrHO3UPYEMBIX TEXHOTE€HHBIX BO3JIEHCTBUI Ha OKpPYKAIOIIYI0 Cpeay B KOHLENLUUHU
ycTounBoro pas3BuTHs. OCHOBHBIE HKOJIOTHMUECKHE MpolieMbl B Ouochepe B Mepuon
9KOJIOTMUECKOTr0 Kpu3uca: B aTmocdepe, B runpochepe, B nutochepe U B OHMOTUUYECKUX
cooOmiectBax. ['moGajbHBIE HKOJOTHMYECKHE MPOOJIEMBI:  KIUMAaTUYECKHE HW3MEHEHMS,
pa3pylieHre 030HOBOIO CII0s, 3arps3HEHNE IPUPOJAHBIX BOJ, aTMOC(EPHI U MOYB.

HcrouHnukn  BbIOpOCa  3arps3HSIONIMX  BELIECTB B OKPYXAWOIIyI0  Cpeay.
HHTepHallMOHANBHBIM XapaKTep 3KOJOTWYECKUX MpoOJeM M HX XapakTepuctuka. Mepsl,
PEKOMEHIyEMBIE IUII YMEHBUICHMSI JKOJIOTMYECKOTO JaBIEHUS HA OKPY)KAIOIIYI0 Cpeny co
CTOpPOHBI YEJIOBEYECTBA. JKOJOTHUUECKHe mpoodsieMbl UpkyTckoit o0macTu.

DKOJOTMYECKUE TMOCHEACTBUS  3arpsA3HEHUs OKpyKarolled cpenbl U MpoOIeMsl
HKOTOKCHUKOJIOTUU. DKOJIOTUYECKUN IOJXO/ K OLIEHKE COCTOSHUS U PEryJupOBaHUIO KayecTBa
OKpYXKarolllel cpenbl. ODKOJIOTUYECKasi KyJIbTypa, 3KOJIOTMYECKOE CO3HAHME, AaCKETUYECKHE
ujeanpl. DKoJornyeckoe HopmupoBaHue. I[IpenenbHo-IomycTHMasi SKOJOTHYECKas Harpyska.
CanurapHO-TUrMeHNYecKoe HopmupoBaHue. Ilokasarenum KkadecTBa OKpyXKaroUIEH Cpenbl.
OneHka BO3JEHCTBUS Ha OKpPYXKalIlylo cpeny. JlBa NpuHIMNA NpPaKTUYECKOH SKOHOMHKHU
IPUPOIONONB30BaHM: TpadHas cUcTeMa M IUiara 3a MPUPOJHBIE PEecypChbl. JKOJOTHUYECKast
AKCIEPTHU3A.

14. OCHOBHBIE HANPABJEHUA U METO/JbI BOPbBblI C 3AI'PA3ZHEHUEM
OKPYKAIOIIEM CPE/IbI

MexaHnueckass OYMCTKA CTOYHBIX BOJ. XapaKTEpUCTUKA PEIHIETOK U TECKOJOBOK.
OcBerneHne  crouHbIX BoA. KuHeTMKa OCaXAEHMsSI  CPEIHEAMCIIEPCHBIX  IPUMECEH.
XapakTepucTuka OTCTOMHMKOB. OTCTauBaHME€ B TOHKOM CJO€ JKUAKOCTH. TpyOuarbie u
IUIACTUHYAThIE OTCTOMHUKHU. OCBETIEHHE CTOKOB B CJIO€ B3BEIICHHOTO ocajgka. OuibTpoBaHue.
XapakTepucTUKa amnmnapatoB ¢ (QUIbTPOBAIBHBIMU IEPETOPOAKAMU U 3€PHUCTON 3arpy3KOu.
bapabGannbie ¢unbTpsl. Tunsl  QUIBTPYIOIIUX MarepuaioB. MHOrocIOWHbBIE (QHUIBTPHI.
®noranusi, ee PU3NKO-XUMHUUIEcKasi CyIHOCTh. CiocoOb! (hoTarMOHHON OunCTKH. DioTamus ¢



MOMOIIBI0 MAIlIMH UMIICJUIEPHOTO THIA. XapaKTePUCTUKA HAMOPHOW ¢uioTanun. YCTPOHCTBO
($II0TOOTCTOMHUKOB. XapaKTePUCTUKA SIIEKTPOIIOTALINH.

OU3NKO-XUMUYECKaAsT OYMCTKA CTOYHBIX BOJ. OUYUCTKA CTOKOB OT MEJIKOAMCIIEPCHBIX H
KOJUIOMJHBIX IIpuMeced. XapakTepUCTHKa SBJICHUSA  Koaryiasauuu. l'erepokoarymsnus.
PacnipocTpaHeHHbIe KOAryJsHTbl. XapaKTepUCTUKAa HMHKYOAIMOHHOIO MEpHOAad, CTaJAUU pocTa
qacTHUI] TBepAOoi (a3bl U CTaauM CTapeHHs TBEpAOH (a3pl. BrnusHue paznuyHbIX (aKTOpPOB Ha
npouecc koarymsinuu. CoocakIeHHe pacTBOPUMBIX IIPUMECEH IpU TI'eTepOKOAryJIsaLHUU.
Omnpenenenne ¢(uokynsaunu. DOU3NKO-XUMUYECKHE OCHOBBI SBICHUSA (IOKymsAuuu. Tumsl
¢uokynsHTOB. IlpuMmepbl HcHoONB3yeMbIX B IpoLlecCaX OUYUCTKH CTOKOB THPUPOAHBIX U
CHUHTETHYECKUX (pIIOKyIHTOB. CBsI3b (PIOKYISIIIUU C KOATYIISALNCH.

OuncTKa CTOYHBIX BOJ OT PAacTBOPUMBIX HEOPraHMYECKMX IpuMecedl. PearcHTHbIE
MeToabl. MeTo 06paTHOTO ocMoca (THIepGUIbTpaus) U yabTpapuiIbTpanus. XapakTeprucTuKa
MeMOpaH AJIsl OCYLIECTBICHHUs 00paTHOro ocMoca. MeToJ HOHHOro ooMeHa. O4HMcTKa CTOYHBIX
BOJI OT paCTBOPUMBIX COJIEH METOAOM 3JIEKTPOIHUAIH3A.

buonoruueckass oOYHMCTKAa CTOYHEIX BOJ, AKTHBHBIM MJI, OHOIUICHKA. MeXaHU3MEI
OKHMCIUTEIBbHOIO M BOCCTAaHOBUTEJIBHOI'O IPOLECCOB OMOOYUCTKH. AIPOTEHKH, OMOPUIIBTPHI,
Ouonoruueckue npyabl. Wx ycrpoiictBo M npuHuun jaedctBusd. Ilytm mnpenoTBpalueHus
HOCTYIUIEHUSI B TPUPOJHBIE BOJOEMBbl OMOTE€HOB M3 COOPYKEHHH OHOJOrMYECKOW OYMCTKH.
[TpuHIMT NeHCTBHUS METaHOTCHKOB. brosorndeckas mepepadoTka 0TX0A0B KHBOTHOBOJICTBA.

OBTpodUKaIKs BOJOEMOB. XapaKTEPUCTUKA OJUTOTPOPHBIX M IBTPOGHBIX YCIOBHHA B
BOJIOEMaxX. AHTPONOIEHHOE 3BTPOPHUPOBAHHE BOJOEMOB. DBTpoduKauus U mnpolieMa CHHE-
3eJIEHBbIX BOJOpocieil. ANbroToKCUHbI. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOE (PEIOKC) COCTOSHUE
BOJIOEMOB U €r0 CBA3b C 3BTpodu3anueii. Poab JOHHBIX OTIOXKEHUH B (POPMUPOBAHMM KauecTBa
BOJIHOM cpeabl. KpyroBopot maprania B mpUpOJHON BOAHOM Cpelie B YCIOBUSAX IBTPOPHUKAINN
BOJI0EMOB. McTouHMKM HaHOCOB M OuoreHoB. bopw0Oa c 3BTpoduzanueir. Ponb 6050THBIX
sKocucTeM B Ooprbe ¢ asBrTpodukanmeii. KoHTponb 3a 0CaAKOHAKOIUICHHEM W YPOBHEM
6uorenos. [Ipo6iemMbl aHTPOIIOTEHHOTO 3aKUCIECHHSI BOJOEMOB.

OOmue mpencTaBiIeHUs] O MeETOAaxX OYMCTKM aTMmocdepbl OT ra3oo0pasHbBIX U
a’pOo30JIbHBIX  3arpsi3HUTENel: abcopOuus, aacopOuus, KOHJEHCalus, KaTaJuTHYecKas
HEeUTpanu3alus, JOKUTaHWe. YJIaBiIMBaHUE a’po3ojied B ckpyOOepax,  ¢uibTpax,
aneKTpopmiIbTpax. OYMCTKA OT MBLIH.

[TouBennbie skocucteMbl. [IpoOieMbl OXpaHBI OKpYXKaroOIIed cpeapl B MpoIecce
CeJIbCKOXO035HCTBEHHOT0 MPOU3BOicTBA. HapylieHue OMoJornueckoro paBHOBECHS B pe3ysIbTaTe
INPUMEHEHHUS yI0OpeHUI U IJOXUMHUKATOB.

HcTouHnKHM TBEpABIX OTXOMOB; UX CBOMCTBA; TOPOACKOW MyCOp, W CTOYHBIX BOJ,
OTXOJIbl CEIbCKOXO3SHCTBEHHOTO MPOU3BOJCTBA, LEJII0I03a U Oymara, OTXOJbl XMMHYECKON
IOPOMBIIIJICHHOCTH, 30J1a, IUTak. [lepepaboTka OTXOI0B; 3axopoHeHHe. DU3MKO-XMMHUYECKHE
METO/JBl OYMUCTKH. XHMHYEcKas U Ouoxumudeckas oOpaborka orxoa0B. COBpEeMEHHbBIE
OMOTEXHOJOTMYECKHE METOAbl 00€3BPEXHMBAaHUS OTXOJ0B. MHOrOCTyrneHYaTble KOMIUIEKCHBIE
cuctembl. Tepmuueckue crnocoObl 00e3BpexuBaHUSA. MeToabl pa3ieieHUs] NMpH yTUIN3aLUuU
0TX0/10B. Vcnonb3oBaHue TBEPABIX OTXOA0B IIPOMBIIITIEHHOCTH.

Knaccudukanus pannoakTUBHBIX OTX0A0B. [IpoGiemMbl nokanu3anuu, KOHCEpBalUH,
3axopoHeHus. [lepepaboTka U UCTIONB30BaHHE.

1.5. MECTO XUMHUYECKHUX ITPOU3BOJICTB B KOHIENIINA YCTOHNYUBOI' O
PA3BUTUA

Pecypco- n sHeprocOepexeHHE U KOMIUIEKCHOE MCIOJIb30BAHUE CHIPbS — CTparerus
pEeIIeHUsT DKOJIOTHYEeCKUX mpobseM. TpeGoBanust K pecypcocOeperaromnieii TeXHOJIOTHH:
0ecCTOYHbIE TEXHOJIOTMYECKHE CHCTEMBbl, HCIOJIb30BAaHHME OTXOJOB KaK  BTOPUYHBIX
MaTepuaJbHBIX ~ PECypCcOB,  KOMOMHHMpOBaHME  MPOM3BOJICTB,  CO3JaHME  3aMKHYTBIX
TEXHOJIOTMUECKHUX IPOLIECCOB, TEPPUTOPHUAIBHO - IMPOMBIIIIEHHBIX KOMILIEKCOB. IIpnHImmnel
CO3/1aHUSl OSKOJIOTUYECKHM UYHMCTBIX W KOMIUIEKCHBIX MAaJIOOTXONHBIX TeXHOJNIOTUH. Poib
XUMHUYECKOH TEXHOIOTUH B YHEProCOEpEKECHHH.
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1.6. IPUHIMIIbI OBECIIEYEHUS BE3OITACHOCTH YEJIOBEKA
U OKPYKAIOIIEN CPEJBI

OcHoBBl Teopun omacHocTei. OmacHoe cocTosiHue; ero mapamerpsl. Kimaccuduxanums
ONacHOCTEW. YPOBEHb OIACHOCTU M METOJIbI €ro OLEHKU. MexaHU3Mbl ONaCHBIX BO3ICHCTBUI.
Hlkana omnacHocteid. Ilonartme o0 »dKomormvyeckoM pucke. HopmanbHBIA (IOIMYCTHMBIiT)
skojoruueckuii puck. IlpaBuima nmomyctumMoro skojormyeckoro pucka. OneHka Tpex
COCTABJISIFOLIMX HKOJIOTMYECKOTo pucka. [loHATHE O 30HaX MOBBIMIEHHOTO 3KOJOTUYECKOTO
pHUCKa, 30HAaX Ype3BbIUAHHON HSKOJIOrMYECKON CHUTyallMM U 30HAX 3KOJOTHYECKOro Oe/CTBUS.
OCHOBHbIE TEHJICHIIMU Pa3BUTHS OMACHOCTEW MPUPOIHOIO U TEXHOTEHHOTro Xapakrepa. [lonstus
0 paauycax SKOJIOrMYeCKOM, aBapUIHON U MCUXOJOTUYECKOM 0€30MacHOCTU MPU COOPYKEHUU U
AKCIUTyaTaI[ii TEXHOTEHHO OTIACHBIX OOBEKTOB.

Ananmu3 pucka. I[lpuuvHBI BO3HMKHOBEHMS aBapuilHOM curyanuu. dopmyna OLEHKH
pucka. OCHOBHBIE BOIPOCHI, pellaeMble aHAJIN30M pHUcKa. [locinenoBarenbHOCT ATAOB aHAIN3a
pucka. Ilonstue o mepeBe coObITUI U JaepeBe OTKa30B. L[eHHOCTH HCHOIB30BaHHS JepeBa
OTKAa30B IPU aHaNM3e pricka. Hanbosee BeposTHBIC TUITBI HCXOIHBIX 0TKAa30B. YaCTOTHBIN aHATN3
aBapUifHBIX COOBITHIL. DTambl YaCTOTHOrO aHaiu3a. YeThlpe 3ajayd, peliaeMble METOJaMHU
JIepeBa OTKa30B U JiepeBa coObITUH. MeToanuecKre OCHOBBI aHaIM3a PUCKA C MOMOIIBIO JepeBa
OTKa30B. XapakTEepUCTHMKa Tpex rIpynn orka3oB. CTpykrypa nepeBa oTka3oB. lIpumepst
WCIIOJIb30BaHUsl JIOTHYECKUX 3HAKOB TIPH TOCTPOCHUU JiepeBa OTKa30B. YeTwsipe cTaguu
MIPOXOXKACHUS IPOLIEAYPHI aHAIN3A JIepeBa COOBITHIA.
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43.1

ITepeyenb npakTHYeCKUX padoT

4. TlouBenHbIe FKOCUCTEMBI. [IpoOIIeMBbI
OXPpaHbI OKpY’KaloIIeH cpeibl B poLecce
CEJIbCKOXO3AHCTBEHHOIO IPOU3BOICTBA.
Hapymenne 6nonoruyeckoro paBHOBECHS
B pe3yibTare NpUMEHEHHs yIoOpeHuil u
STOXMMHKATOB

No paznena u HanmvenoBanue mnpaktuueckux pador | Tpymoem | Ilpaktudeckas [(OueHOYHBIC dopMupyembie
KOCTb MOATOTOBKA
TEMBI CpeAcTBa KOMIIETEHIUU
(dachrn)
JUACLUIIITUHBI
1 Oxkpyxarornias 1. OKUCAUTENHEHO-BOCCTAHOBUTEIEHOE 2 2 [IpoBepka
cpena KaK (pemOKC) COCTOSHUE BOTOEMOB H €TI0 kouTponpHbix | 11K-4,3
cucTeMa CBA3b € 3BTpodH3anuei. Poib T0HHBIX U MUHH- IIK-5.2
OTJIOXKEHUH B POPMHUPOBAHNH KaueCTBa KOHTPOJIBHBIX IIK-6.2
BOJTHOM CPE/IbI paboT
2. ICTOYHUKH HAHOCOB U GUOTEHOB. 2 2
Bopsrba ¢ aprpoduzanueii. Porb
0O0JIOTHBIX SKOCHCTEM B OOpPHOE €
sBTpoduKarmeir. KoHTpons 3a
0CaJIKOHAKOIIJICHUEM H YPOBHEM
onoreHoB. [IpobneMbl aHTPOIIOTEHHOTO
3aKMCIICHHUS BOJIOEMOB
2 AHTPOIIOTEHHBIE 3. OBTpOQUKAIIHsI BOJOEMOB. 2 2 [IpoBepka I1K-4,3
BO3ICHCTBYS HA | XAPAKTEPUCTHKA OJTMTOTPO(HEIX 1 kouTponbHpix | HK-5.2
OKPYKAOIIYIO IBTPO(]HBIX YCIOBHI B BOJOEMAX. Y MUHHU- [1K-6.2
cpeny AHTponoreHHoe 3BTpodupoBaHue KOHTPOJIBHBIX
BOJIOEMOB. DBTpoduKauus u npodiema pabot
CHUHE-3€JIEHBIX BOJIOPOCIICH.
ABTOTOKCHHEI. 5 2
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OCHOBHBIE
HANPaBICHUS U
MEeTOJIbI O60PBHOBI
C 3arpsA3HCHUSIMH
OKpYKarolen
CpeIbl

5. MexaHuueckasi OUUCTKa CTOYHBIX BOJ.
XapakTepucTHKa PEIIETOK U MECKOJIOBOK.
Ocgetnenue ctouHbIX BoA. Kunetnka
OCa)KJICHUS CPEIHENNCIIEPCHBIX
npuMecen. XapakTepucThKa
OTCTOMHUKOB. OTCTaNBaHUE B TOHKOM
cioe xuakoctu. TpyOuaTsie u
IUTACTUHYATBIE OTCTOMHUKHU. OCBETIEHUE
CTOKOB B CJIO€ B3BEILIEHHOIO OCaJIKa

6. OunprpoBaHue. XapaKTEpUCTHKA
anmnaparoB ¢ GUIBTPOBAIHLHBIMU
MEePEropoiIkaMu 1 36pHUCTON 3arpy3KoHu.
Bapabannsie GpuibTpsl. THITHL
(GUIBTPYIOIINX MaTEpPHUAJIOB.
MHuorocmnoiiHbIe (QUIBTPHI

7. ®noranus, ee GU3NKO-XUMHYESCKas
cyurHoCTh. CriocoOb! (UIOTAIIMOHHOMN
0uuCTKH. ProTanus ¢ MOMOIIBIO MaIlINH
MMIIEJIJIEPHOTO TUIA. XapaKTepUCTHKA
HarmopHO! (oTau. YCTPOUCTBO
(GII0TOOTCTONHUKOB. XapaKTepUCTUKA
anexTpodaoTannn

8. OU3NMKO-XUMHUYECKast OUUCTKA CTOUHBIX
BOJ. OUUCTKA CTOKOB OT
MEJKOUCIIEPCHBIX W KOJUIOMIHBIX
puMecend. XapakTepUCTHUKA SIBICHUS
Koarynauuu. ['erepokoaryssius.
PacnipocTpaHeHHBIE KOArymsIHTEI.
Bnusinne pa3znuyHbIX GpakTopoB Ha
nporecc koaryssuu. CoocaxxaeHne
pPacTBOPUMBIX ITPUMECEH MpH
reTepoxoaryisinuu. OnpeneneHne
¢dnokynsiuy. OU3NKO-XUMHYECKHE
OCHOBBI SIBIEHUS (IIOKYISIIMU. THITBI
¢noxynsHToB. [IpuMeps! HCTIONB3yeMBIX B
MPOIECCaX OYUCTKH CTOKOB MPUPOIHBIX U

ITpoBepka
[KOHTPOJIBHBIX U
MUHU-
KOHTPOJIBHBIX
padoT

[1K-4,3
[1K-5.2
[1K-6.2
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CHHTETHICCKUX QIIOKYITHTOB. CBS3b
GITOKYIISIIIMY C KOAT YIS IUCH

9. OuncTKa CTOYHBIX BOJ OT
PaCTBOPHMBIX HEOPTAaHUIECKUX
npumMecei. PearentHble MeTobl. MeTon
oOpaTtHoro ocMoca (runepuibTpanys) u
yasTpaduIbTpanus. XapakTeprucTHkKa
MeMOpaH /sl OCYIIECTBICHUS 00PaTHOTO
ocMoca. Metoa HOHHOTO OOMeHa.
O4HCTKA CTOYHBIX BOJ] OT PACTBOPUMBIX
CoJIeil METOJIOM DJIEKTPOIHATH3a

Mecrto
XUMHUYECKUX
ITPOU3BOACTB B
KOHLEIIINN
YCTOMYMBOTO
pa3BUTHSA

10. TpeboBanus K pecypcocOeperaromien
TEXHOJIOTHUHU: OECCTOYHBIC
TEXHOJOTMIESCKHIE CHCTEMBI,
UCTIOJIb30BAHUE OTXOJIOB KaK BTOPUYHBIX
MaTepHAIbHBIX PECYpPCOB,
KOMOMHHPOBAaHUE TIPOU3BOJICTB, CO3IaHUC
3aMKHYTBIX TEXHOJIIOTHUECKUX MPOIIECCOB,
TEPPUTOPHAIILHO - IPOMBIIIIJICHHBIX
KOMITJICKCOB

11. Obmue peacTaBIeHUS O METOIAX
OYHCTKU aTMOCc(hepbl OT Ta3000pa3HbIX U
a’PO30JIbHBIX 3arps3HUTENICH: adcopOoIHs,
azIcopOITHsl, KOHEHCAITHS,
KaTaJIUTHYEeCKas HeWTpanu3anus,
JIO)KATaHuE. YJIaBIMBAHUE a3pO30Jeil B
cKkpyOOepax, puibrpax,
anekTpodunabTpax. OUUCTKA OT MBUTH

12. icTOYHHKH TBEPIBIX OTXOMIOB; UX
CBOWCTBA; TOPOJICKON MYCOD, HJI CTOUHBIX
BOJI, OTXOIBI CEITbCKOXO3SHCTBEHHOTO
MPOU3BOJICTBA, LIEJLTION03a U Oymara,
OTXOJIbl XUMHYUECKOM MTPOMBIIIUIEHHOCTH,
30ia, 1uak. [lepepaboTka OTXOI0B;
3axopoHeHue. PU3NKO-XUMHUYECKUE
METOIbI OUUCTKH. XUMHUECKas U

[TpoBepka
KOHTPOJIBHBIX 1
MUHH-
KOHTPOJIbHBIX
paboT

[1K-4,3
[K-5.2
[1K-6.2
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OmoxuMmYecKas 00paboTka OTXOJOB.
CoBpeMeHHBIC OMOTEXHOJIOTHYCCKHE
METOJIBI 00€3BPEIKUBAHUS OTXO/IOB.
MHorocTyneH4arbie KOMIIEKCHEIE
cUCTeMBI. TepMudecKue Crocoob!
00e3BpexxuBaHus. MeToIbl pa3/eICHUs
MIPH yTHIIN3AINH OTXO/IOB.
Hcmons30BaHme TBEPABIX OTXOA0B
MPOMBIIIICHHOCTH

13. buonornyeckas O4MCTKA CTOYHBIX BOJT
AXTHUBHBIN W1, OMoIIeHKa. MexaHU3MBbI
OKHCTUTEIBHOTO M BOCCTAHOBUTEIHLHOTO
MPOIIECCOB OMOOUUCTKU. APPOTCHKH,
omounETpHI, Onomornveckue mpyast. Mx
YCTPOKCTBO U npuHUUI AeiicTBus. IlyTn
MIPEIOTBPAILICHUS TOCTYIUICHUS B
MIPUPOIHBIC BOAOEMbI OMOTCHOB M3
COOpYKEHUI OMOIOTUIECKON OUYNCTKH.
[IpyHLIMO KEICTBUSI METAHOTEHKOB.
buonoruyeckas nepepaboTKa OTX00B
JKUBOTHOBOJICTBA.

5 [TpuHIHIBI
oOecreueHus
0C30ITaCHOCTH
ueI0BEKa U
OKpYKaroLen
CpeIbI

14. Knaccuduxanus paIrnoakTHBHBIX
otxo70B. [IpobemMsl JoKamu3amm,
KOHCEPBAIINH, 3aXOPOHCHUSI.
IlepepaboTka 1 uctonp30BaHUE

15. YpoBeHB OMaCHOCTH U METOMBI €T0
OIleHKU. MeXaHU3MbI OIaCHBIX
BoszaericTBui. llIkana omacHOCTEN.
[onsiTrie 00 KOIIOTUYECKOM PHUCKE.
HopmanbHslii (701TyCTUMBII)
sKonoruueckuit puck. Ipasnna
JTIOTITYCTHMOT'O 3KOJIOTHYECKOrO PUCKA
16. OreHka Tpex COCTABIISIONINX
9KOJIOTHYECKOTO prcka. [TorsITHS 0
paauycax 3KOJIOTHYECKON, aBapUiTHON U
TICUXOJIOTUIECKON O€30MMaCHOCTH TTPH

[TpoBepka
KOHTPOJIbHBIX U
MUHH-
KOHTPOJIBHBIX
paboT

I1K-4,3
[K-5.2
[1K-6.2
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COOPY’KEHUH H JKCIUTyaTalli¥ TEXHOTEHHO
OTIaCHBIX 00BEKTOB

17. IlpuunHBI BOSHUKHOBEHUS aBApUHHON | 2 2
cutyauun. OCHOBHbBIE BOIIPOCHI,
pelaeMble aHAJIM30M PUCKa.
IlocnenoBaTeIbHOCTD HTAIIOB AHAIN3A
pucka. [TorsTue o gepese coOBITHI U
JlepeBe 0TKa30B. MeTOOMYECKHE OCHOBEI
aHaJIM3a PUCKa C IIOMOILBIO IepeBa
OTKa30B

18. XapaKTepHCTHKA TPeX TPy OTKA30B. | 2 2
Crpykrypa nepeBa 0Tka3oB. [Ipumepst
HCIIOJIB30BAHMS JIOTHUECKUX 3HAKOB ITPU
TOCTPOEHHH JIEpEBA OTKA30B

* Ha MMPAaKTUYCCKHUC pa6OTH OTBOOUTCA 36 yacos. Ka)K,ZLOMy CTYACHTY IpCAJI1aracTcCs BbIIIOJIHUTD pa6OTLI M3 IMIPCACTAaBJICHHOI'O CIIMCKA.
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4.3.2. [lepedyeHb TeM (BOMPOCOB), BLIHOCHMbIX HA CAMOCTONAITEJIbHOE U3yYeHHE
(camocTosiTeIbHASI Pa00Ta CTYIE€HTOB)

Ne Tema 3ananue @opmupyemas | MK
HEJl. KOMITETEHITHUS
1-4 ITonroroBka I1K-4 I1K-4,3
OxpyKalomas cpea Kak KOHTPOJIBHBIM [1K-5, [TK-6 [1K-5.2
MHHH- I1K-6.2
cucrema
KOHTPOJIbHBIM
paboram
5-8 ITogroroBka [1IK-4 [1K-4,3
AHTpONOreHHbIE KOHTPOJIBHBIM [1K-5, T1K-6 [1K-5.2
BO3/eliCTBUS HA MUHU- [1K-6.2
OKPY’KAIOLLYI0 Cpexy KOHTPOJIbHBIM
paboram
9-11 | OcHoBHble HanpaBJjienus | [loaroroBka [1K-4 [1K-4,3
H MeTOoAbI 00PHOBI ¢ KOHTPOJIbHBIM [1K-5, ITIK-6 IIK-5.2
3arpsi3HeHUSIMH MUHHU- [1K-6.2
OKPY KaromIeil cpeabl KOHTPOJIbHBIM
paboram
12-14 | MecTo XUMHYECKHX ITonroroBka [1K-4 T1K-4,3
NMPOU3BOJACTB B KOHTPOJIBHBIM [1K-5, IIK-6 T1IK-5.2
KOHIeNUIMHU YCTOHYNBOIO | MUHHU- [1K-6.2
pa3BUTHA KOHTPOJIbHBIM
paboram
15-17 Ilonroroska I1K-4 I1K-4,3
IpuHnune! odecrevyeHus1 | KOHTPOJIBHBIM [1K-5, TIK-6 TIK-5.2
0€30IacHOCTH YeJIOBeKa | MUHU- I1K-6.2
U OKpY:Kallei cpeabl KOHTPOJIbHBIM
paboram
4.4 Mertoauyeckue yKa3aHHsi 110 OpPraHU3allMM CAMOCTOATEJBbHOH PadoThI
CTY/IEeHTOB

CamocrosTrenbHass pabdoTa CTYyACHTOB, CBS3aHHAas C 3aKPEIUIEHUEM TEOPETHUYECKOro
MaTepuajia B BUJIE MOATOTOBKU K TEKYIIEMY KOHTPOJIO MPOBOAUTCS BO BHEAYAMTOPHOE BPEMSI.
Meroauueckne peKOMEHJAMKU 1O TUIIOBBIM 33aJaHMSIM CAMOCTOSTEIbHONW paboThl CTYJIEHTOB
npuBeieHbl B (JoHJIE OLleHOUHBIX cpeacts Y MK/I.
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V. YYEBHO-METOAWYECKOE 1 HH®OPMAIIMOHHOE OBECIIEYEHME
AACIATIIMHBI (MOIYJIS)

a) (eziepahHble 3aKOHB U HOPMATHBHbIE JOKYMEHTHI (TIpY HaIHYHHA)
1. ®enepansnelii 3akox ot 10 ausaps 2002 . N 7-@3 O oxpane oxpyskaromeii cpeast
6) ocnoBHas NuTeparypa

1. IImtynsko, Bukrop Muxaiinopmy. TexHOreHHEIE CHCTEMEBI H 9KOIOTHYECKHEA pHcK
[3mexTpoRrubf pecype| : yue6. mns Bysor no Hanp. "SKOI0THs U IPHPOIONOILE30BaHHUe"
/ B. M. Ilurynsko. - 3BK. - M. - Axanemus, 2013. - Pexxum nocryma: 943 "Bubnmorex”.
- 20 moctynos. - ISBN 978-5-7695-9580-6.

2. Tapacosa, H. I1. Omenka Bo3eitcTBus TPOMBIIINICHHEIX [IPEATPUATHI Ha OKPYIKAIOIILYIO
cpeny [InexTponnsid pecype| : yuebuoe nocobue / . I1. TapacoBa. B. Epmonenko, A.
3aiiues, B. Makapos. - Mocksa : BUHOM. Jlaboparopus 3manuit, 2012. - 230 c. - Pexum
nocryna: 3BC "AtiGyke". - Heorpanuy, Zoctym. - ISBN 978-5-9963-1059-3.

3. Maiicrpenko, B. H. 3xonoro-anamiruaeckuii MOHUTOPUHI' CTORKMX OPraHMYecKHX
3arpssHATesnel [DnexTpornsif pecype] : yue6. mocobue / B. H. Maiictpenko, H. A.
Kiroes. - Mocksa : BunoM. Jlaboparopwst 3nanmii, 2012. - 323 c. - Pexum aoctyna: 9BC
"Aiibykc". - Heorpanuy. foctym. - ISBN 978-5-9963-0769-2.

B) JOMONHMTENbHAS JIATEPATypa

1. Ouenka BO3IEHCTBAN IPOMBLILTEHHLIX TIPEIIIPHSTUH Ha OKPYXKAIOLIYIO CPELLY
[nexTporEEi pecype] : yueb. nocobue. - Mocksa : Brmom. Jlaboparopus 3HaHuH,
2012. - 230 c. - Pexxum mocryna: IBC "Wsnaremserso "Jlany”, - Heorpannu. pocryn. -
ISBN 978-5-9963-1059-3.

2. Jpyros, IOpuit CTemanosus. Anamiz 3arpA3HEHHON BO/IbI [ DNEKTPOHHEH pecype] / FO.
C. Jlpyroe, A. A. PoxuH. - Mocksa : BUHOM. Jlaboparopus 3uanuii, 2012. - 678 c. : uu. ;
25 cm. - (MeTonw! B Xxumun). - Pescm pocryma: DbC "Usnarenscrso "Jlans". -
Heorpanny. nocryn. - Bubamorp. B xonue 7. - ISBN 978-5-9963-1523-9.

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

r) 6a3bl TaHHEIX, AFHOOPMAIHORHO-CIIPABOYHEIE H HOHCKOBBIE CHCTEMED 1 Caeper %) Ay
'

2. http://www.chem.asu.ru.htm]
3. www.elarusu.ru/.../1569/1/1 333921_exam.pdf
4. http:www.ksu.ru/chmku/docs/kn4_06.rtf
5. http:/www.edu.ru./db/portal/spe/archive.htm
6. http:www.anchem.ru
VI. Matepuaibuo-TexHuIeCKOE 06ECTICHCHHE AMCIHTIIHHDL:

ITomernenuss s TpoOBENeHHs  JEKIMOHHBIX W TIDAKTHYECKUX  3aHATUH,
YKOMIIICKTOBaHHbIE HEOOXOMHMBIM 00OPYIOBAHHEM., 8 HMECHHO:

° @IWIOPHH, OCHAUICHHEIE MYNETHMEIMHHBIMM CPENICTBAMH, [JI [IPOBEIEHHS
ayNUTOPHBIX W [PAKTHYECKUX 3aHATHH (aym. 402, 426, 303); ayn. 5, 402, 426 obopymoBaHbl
MYIBTHMEMHHEIMA  poekTopaMi (InFocus IN 105 (3D Ready)), HaCTCHHBIMH DKpaHAMH,
HOyTOYKamu Samsung NP 300T5A-AOFRU;
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MarepuaJjibl:

HarmsgHo-pasnarounbie Marepualibl: CXeMbI («IEpeBO» COOBITHUM, «IEPEBO» OTKA30B,
Ip.), MaKeThl pAa3IMYHBIX YCTAHOBOK, WUIIOCTPUPYIOIIUX METOIbl OYUCTKH, (PoTO-
KAHOIIPE3EHTAIUN TEXHOTEHHBIX KaTacTpo( U aBapHii U T.II.

VI1l. OBPA3OBATEJIBHBIE TEXHOJIOT'UA

B mpouecce wu3yueHus AUCHUIUIMHBI HCHONB3YIOTCS KaK TpAAUIMOHHBIC, TaK U
WHHOBAIIMOHHBIE TEXHOJOTHH, AKTHUBHbIE U HMHTEPAKTUBHBIE METONbl U (OpMbI OOyuYeHUS:
TEXHOJIOTHSI OOBSICHUTEIHHO-ULTIOCTPATUBHOTO OOBSICHEHUH C JJIEMEHTAaMU MPOOJIEMHOTO
U3JIOKEHHS,  TEXHOJOrus  Npo(decCHOHAIbHO-OPUEHTHUPOBAHHOTO  OOYYEeHHs,  JICKIIHH,
OOBSCHUTENLHO-WJUTFOCTPATUBHBIA ~ METOA € JJIEeMEHTaMH  MPOOJIEMHOTO  HM3JI0KCHUS,
KOHTPOJIbHBIE Pa0O0THI, pa300p KOHKPETHBIX CUTYAIlHii, pellIeHUEe CUTYallHOHHBIX 3a/1a4.

VIiIl. OUEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJIA U
MPOMEXYTOUYHOM ATTECTALIUU

Ouenounbie marepuajnl (OM):

OrneHo4HbIEe MaTepHalibl TEKYIIET0 KOHTPOJIS - B BUJIE MUHU-KOHTPOJIBHBIX padoT, pazdopa
KOHKPETHBIX CUTYAIlMi, PCIICHUS] CUTYAIIMOHHBIX 3a]1a4, ISIOBBIX Urp U Ap. HasHaducHme
orieHouHBIX cpenctB TK - BeissBUTH chopmupoBanHOCTh KomneTeHiui T1K-4,3; T1K-5.2;
[1K-6.2.

MarepuaJbl Ajs NPOBeJeHNs] TeKYIero U MPoOMe;KyTOYHOr0 KOHTPOJIS 3HAHU I
CTY1€HTOB:
I[IpumepHbIe BONPOCHI /ISl MPOBEIEHUsI KOHTPOJIbHBIX PadoT

Oxpy:karomas cpea Kak cucrema

CrpykTypa 3KOCUCTEM. DIIEMEHTHI HIKOJIOTMUYECKUX CUCTEM U UX XapaKTEPUCTUKH.
DKOJIOTMYECKNE KPU3UCHI U DKOJIOTMYECKHE PEBOIIOLNN B UCTOPUH IUBUIIN3ALINN.
3akonsl Kommonepa.

OOu1re mpeacTaBiIeHus O MPOIYLIEHTaX, KOHCYMEHTaX U PeAyLIeHTax B 9KOCUCTEMAX.
3aluTHBIE MEXaHU3MbI IPUPOAHOMN CPEIbI.

MexaHHU3MbI cCaMOpETYJISIIMH, CAMOOYHIIIEHHE OUOChEPHI.

B kaxxaoMm ciyyae HeoOX0 UMbl KOHKPETHBIE IPUMEPHI.

AHTDOHOFGHHI)IG BO3JICHCTBHS Ha OKPYKAIOIIYIO Cpeay

TexHOreHHbIE CUCTEMBI: ONpeeTIeHNE, KIacCU(PHUKALINS.

HcTounnku BeIOpOCaA 3arps3HSIOIINX BEIIECTB B OKPYXAIOILYIO CPELY.
DKOJOTMUYECKHUE MOCIEACTBUS 3arpsA3HEHHs OKPYKAIOIIeH Cpeibl U POoOIeMbl
HKOTOKCHKOJIOTUH.

Dkonorudeckue npodiems! Mpkyrckoit obmacrtu.

[Toka3zaTenu kauecTBa OKPYKaIOIIEH CpeIbl.

DKOJNOrn4eckas SKCIepTus3a.

Cpasuenue 'OC, TOC u ADC — «u1r0Ch» U «KMUHYCBI»

OCHOBHBIC HANIPABICHUS U METOJbI 60[)]:6191 C 3arps3HEHUEM OKPYKaIOIIEH cpeabl

XapakTeprucTUKA PEIIETOK U IECKOJIOBOK.
Kunerunka ocaxxieHus cpeIHeIUCIIEPCHBIX TPUMECEH.
XapakTepucTUKa OTCTOMHUKOB.
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OuUIbTpOBAHUE.

®noranus, ee PU3NKO-XUMUYECKAs CYITHOCTb.

O4ucTKa CTOKOB OT MEIKOAMCIEPCHBIX W KOJUIOWIHBIX IMpHMeced. XapaKTepuCTHKA
SIBJICHUS KOAryJsun. [ eTepokoarysus.

Onpenenenue Guokyasiun. OU3NKO-XUMUYECKHE OCHOBBI SIBICHUS (PIIOKYJISIIHH.

O4uncTKa CTOYHBIX BOJ OT PACTBOPUMBIX HEOPTaHUYECKUX MTPUMECEH.

Meroxa o6paTHOro ocMoca (runepduiabTpaIus) u yiabTpapuibTpaIus.

Buonornveckas O4MCTKa CTOYHBIX BOJI

OBTpOoUKaIs BOIOESMOB.

Ounctka aTMocdepbl OT razo00pa3HbBIX M a’pO30JbHBIX 3arpsi3HUTENCH: abcopOuus,
aJIcopOIIHs, KOHICHCAIIUs, KaTaJTuTUIeCKas HEHTpalin3aius, TOKUraHue.

[Ipobnembl OXpaHBl OKpYXKalomed CpeAabl B TPOLECCe CEIbCKOXO03SHCTBEHHOTO
MIPOM3BOJICTBA.

VICTOYHUKH TBEPBIX OTXO/OB.

[lepepaboTka 0TX0JI0B; 3aXOPOHEHHE.

Knaccudukanus paanoakTHBHBIX OTXOIOB.

CuryanonHas 3aa4ya: COCTaBUTh CXEMY OUMCTKH BHIOPOCOB B aTMOC(Epy/CTOYHBIX BOJ
npeanpusaTHs (10 BIOOPY MPeroaaBaTeis)

XUMHYECKHE IPOU3BOACTBA U KOHIENIUS YCTOMYUBOTO PAa3BUTHSA

Pecypco- u sHeprocoepexeHe 1 KOMIJIEKCHOE UCIIOJIb30BaHUE ChIPbS

Tpeboanus k pecypcocOeperaromieil TeXHOIOIHH.

[IpyHUMIBL  CcO3MaHUST  DKOJIOTMYECKHM UYHCTBIX M KOMIUIEKCHBIX — MAaJOOTXOIHBIX
TEXHOJIOTHUH.

Posnb xuMHUYeCKOl TEXHOJIOTUH B SHEPrOCcOEpEKEHUH.

CutyanonHas 3a1a4a: CoCTaBUTh TEXHOJIOTHYECKYIO CXeMY MpeanpusaTs (1o BBIOOPY
npernoaaBaTesisi) Ha OCHOBE MIPUHIIUIIOB «3eJIEHON XUMHUI.

Obecrieuenne 0€30MACHOCTH YEJIOBEKA M OKPYIKAIOIIEH Cpeabl

Knaccudukanus omacHocreii. [llkana onacHocTen.

[IpaBuna nO0MyCTUMOrO SKOJIOTMYECKOTO PHUCKA.

30HBI MOBBIIIEHHOTO 3KOJIOTHYECKOTO PHUCKA, 30HBI UYPE3BBIYAHHON 3KOJIOTHYECKOM
CUTYAIMU U 30HBI SKOJIOTUUECKOTO OC/ICTBHUS.

Panuycel skonoruveckoi, aBapuifHON U MCUXOJIOTHYECKON O€30MacCHOCTH.

CocraBienue fepeBa 0TKa30B (I10 3a/1aHUIO MTPENOAABATES).

CocraBnenue aepeBa coObITHIA (110 3aJaHUIO MTPETIOIaBaTeNs).

TemaTuka 3agaHuii AJs1 CAMOCTOSATEIbHOH PadoThI

1. OxapakTepu30BaTh TOIUIMBHO-dHEPreTHYECKUI KoMILieke MpKyTckoil obnactu.

2. PasMenienue OCHOBHBIX NMPEANPUATHI XUMUYECKON MPOMBIIUIEHHOCTH U IIPEANPUATHN
[[BETHOM MEeTaJTypruu Ha TeppuTopuu MpkyTckoii obnacT.

3. OxapakTepu3oBaTh pa3MelleHne MpEANPUATHI LEJITI0JI0O3HO-0yMa)KHOM

MPOMBINIIIEHHOCTH Ha TeppuTopun MpKyTckoil 00iacTh M OLIEHUTH XapakTep 3arpsA3HEeHUui
OKpPY’KaIOILEH Cpebl 3TUM TUIIOM IIPEANIPUATHMN.

4. BoszneiictBue AHrapckux BOAOXPaHMIIMIL Ha SKOJIOTHYECKYI0 OOCTAaHOBKY TEPPUTOPUU
WpkyTckoit o6macT.
S. ['opHO-100BIBatONIAs MPOMBINIIIEHHOCT, MpKyTCKON 007aCTM M €€ TEeXHOT€HHOE

BO3/ICHCTBHE Ha TeppuTopHio MpKyTckoil obmactu.
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10.
11.

12.
13.
14.
15.
16.

17.
18.

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

25.
26.

27.
28.

Haunbonee omacHbie THOBI mnpeanpustuii MpkyTckod 007JacTH € TOYKH 3pEHUS
3arps3HeHus Tepputopun UpKyTckoi 001acTH 3KOJIOTUYECKUMH SAaMU.

Bausinue sxonoruueckux (pakTopoB Ha 340poBbe HacesleHus MpkyTckoil obnactu.

CocrosiHHE OKpYyXkKaromieil cpensl B paiioHax MpKyTCKoil 00iacTé ¢ HEOJIaromoyIHon
9KOJIOTHYECKON 00CTaHOBKOM.

OxapakTepu30BaTh OCHOBHBIE (DaKTOPHI, CIIOCOOCTBYIOIIME 3arpsi3sHeHHI0 baiikana u
noGepexbst 03epa.

HpxyTckasi pernoHanbHasi CUCTEMA 3KOJOTMYECKOT0 MOHUTOPHUHTA.

Ponp Haykm M TEXHMKM B pELICHUMM IpoOJeM OXpaHbl OKpYXKarolled cpeabl U
obecrieyeHnn dKojormyeckord OezomacHoctn Mpkyrckoit obnmacth  3a  mocienHee
JECSTUIIETHE.

3arpsizHenue baiikana mpoMBIIUIEHHBIMU MPEATIPUATUIMU TTOOSPEKbS.

Poib 5xe1e3H0A0p0KHOT0 TPAHCIIOPTA B 3arpsi3HEHUH BogoeMoB MpkyTckoit o6siacTy.

[Tytu 3arpsisHeHus 3a1MBOB VIPKYTCKOTO BOJOXpaHWIUIIA OHOTeHaMu (3BTpOpUKALUSL
B0J10eMOB). IIporHo3 coCTOsIHUS 3aJIMBOB B YCIOBUAX NIPOIPECCUPYIOLIEH IBTPOPHUKALIHH.

WcTouHuku 3arpsi3HEeHUs 10oro-3anaaHoi aksaropuu baiikana (nmopt baiikan, Kyntyk,

CmonsHka, balikanbck).

Mertoasl o0e33apakvBaHUs M OYHUCTKH TUTHEBOM BOJBI. 3aBUCHMOCTH CIIOCOOOB
OUYUCTKHU OT IPUPO/BI 3arPA3HEHUN.

Opranuyeckue 3arpsi3HUTENN MUTHEBOM BOJIBI.

3arps3HEHUs IPUPOIHBIX BOJOEMOB TUOKcHHaMU. VicTouHukH 3arps3Henuil. bopeba ¢
JTMOKCUHOBBIMU 3arpsA3HEHUSIMH.

3arps3HEeHUs IPUPOIHBIX BOJOEMOB B YCIOBUAX JIOKAJIbHBIX BOCHHBIX KOH(IJIUKTOB.

PanmonansHOE HCMOIB30BaHKUE U OXpaHa MPUPOAHBIX pecypcoB baiikaia.

[ToreHnuanbHble MCTOYHMKM JMOKCUHOBOrO 3arpsi3HeHus B Mpkyrckoil obmactu u
Mepbl 00PbOBI € ITON IKOJIOTMUYECKOI ONTACHOCTHIO.

3arpsi3HUTENN BO3AYIIHON cpefpbl T. MpKyTCKa; XapakTepuCcTHKa 10 paiiloHaM ropojaa u
PEKOMEHIALINH IO PEIICHUIO 3TON IKOJIOTMUECKO MpoOIeMBI.

OcHOBHBIE MCTOYHMKM 3arpsi3HeHus I. Mpkyrcka yrneBomopoaamu, Bkirouas ITAY n
BO3MO>KHBIE MEpBI OOPHOBI C AITUMHU 3arpsI3HEHUSIMHU.

Bo3MmoxHbIE ~ MeTOABI  OXpaHbl M OYMCTKM  BO3AYIIHOM  Cpeisl  Ha
HedTenepepadaThIBAIOIINX U HEPTEXUMUYECKUX MPEATTPUATHSIX.

DKOJIOrHYecKHe acleKThl IPOU3BOICTBA altoMUHUS B pKyTCcKoi obnacTu.

TemioBoe 3arps3HEHHE OKpYXKAIOLIEH Cpeapl MNPOMBIIUIEHHBIMH MPEANpPUATUIMU
WpkyTckoit o6nacT.

[TpoGnemsl 3arpsizHeHus Bogoxpanmwuil MpkyTckoit o6iactu pTyThio.

ITpon3BOACTBO M UCIIOJIB30BAHUE TOJIMBUHIWIXJIOPHUIA KAK TOTEHIIMAIbHBIA HCTOYHUK
JTUOKCUHOBBIX 3arpsi3HEHUN Onocgepsl.

11.4. OueHouHbIe CpeACTBA ISl MPOMEKYTOUHOM arTecTalluy - 3a4éT.

21

IPUMEPHBINA MEPEYEHD BOITPOCOB K 3AYETY.

1. Ompenenenune skonoruu. OOmiee omnpeneneHue 3KocUcTeMbl. CTPYKTypa 3KOCHUCTEM.
DJeMEeHTHI YKOJIOTHUECKUX CUCTEM M UX XapaKTEPUCTHKH.

2. Bopnba c sBTpodukammeir. KoHTponb 3a 0caJKOHAKOIUIEHHEM W YPOBHEM OHOTCHOB.
HcTouyHUKY HAHOCOB ¥ OMOTEHOB.

3. buocdepa kak kpymnHeiimas sxocucreMa. KomnoneHTs! Onocdepsl.

4. 3axonnl KommoHepa.
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Boprba ¢ aBTpoduxarmeii. Posb 00I0THBIX SKOcHCTEM B 00pb0e ¢ IBTpOdHKAITUECH.
XapakTepucTUKa COBPEMEHHOTO YKOJIOTUYECKOTO KPHU3HCa.

OuncTKa CTOYHBIX BOJA OT PAaCTBOPEHHBIX OPraHUYECKUX MPUMECEW pereHepaTHBHBIMU
metonamu. Llenu takoit ouncTku. O0Ias XapaKTepUCTUKA METOJIOB.

O6H_II/IG MMPEACTABJICHHUA O IIPOAYLCHTAX, KOHCYMEHTAX U pEAYLICHTAX B OKOCHUCTEMAax.

. OCHOBHBIE KOJIOTHYECKHE MPOOJIEMbI B OMOC(hepe B MEPHO/I IKOJIOTUIECKOT0 KpU3UCa: B

atMocdepe u B ruapocdepe.

MexaHuueckass OYMCTKA CTOYHBIX BOJ. XapaKTEPUCTUKA PEIIETOK M IECKOJIOBOK.
OcsemnieHne cTOYHBIX BOA. KnHETHKaA OCaKICHMS CPENHEIUCIIEPCHBIX IPUMECEN.
Hcrounnku  BeIOpOCa  3arpsi3HAIONIMX ~ BEIIECTB B OKPYXAMOIIYIO  Cpendy.
HHTepHaMOHATIBHBIN XapakTep SKOJIOTMYECKHX MPOOJIEM M MX XapaKTepUCTUKA. Mepsl,
PEKOMEHIyEMBIE Ul YMEHBIIEHHUS JKOJIOTMYECKOTO AABJICHUS HAa OKPYKAIOLIYIO CPELy
CO CTOPOHBI YEJIOBEYECTBA.

Tepmuueckoe 00e3BpeKMBaHNE MUHEPAIN30BAaHHBIX CTOYHBIX BoJ. KoHIEHTpupoBaHUe
B BBIIIAPHBIX allllapaTax.

OcHOBHBIE HK0JI0THUECKUE TPo0IeMbl B Onocdepe B mepros 3K0JIOTHYECKOro Kpu3uca: B
autocdepe U B OMOTHISCKUX COOOIIECTBaX.

Tepmuueckoe 00€3BpeKMBaHNE MHUHEPAIM30BAHHBIX CTOYHBIX BOJ. Ammaparsl ¢
HNOTPYKHBIMU TOpeNKaMU. Annapatsl JJIsl MOJTY4E€HHs TBEPAOTO MPOIYKTA.
Okojnoruyeckass KyJabTypa, SKOJIOIMYECKOE CO3HAHME, AacKeTHMYecKkue wuzeansl. J[Ba
OPUHIUNA TPAKTHUYECKOW 3KOHOMUKH IPHPOJIONONB30BaHMs: IITpadHas cucrema u
1aTa 3a NPUPOIHbIE PECYpPChl. DKOJIOrHUECcKast SKCIIEPTH3a.

AHanu3 pucka. [IpyuunHbl BOSHUKHOBEHHUS! aBapuiiHOW cuTyauuu. OCHOBHBIE BOIPOCHI,
pelraeMble aHaIU30M pucka. IlocienoBaTeIbHOCT ITANIOB aHAIN3a PUCKA.

TexHorennole skocucteMbl. TexHocgepa. IloHATHe 00 5KOJOrMUYECKOM pHCKE.
HopmanbHplii  (nomycTumblil) — sKonoruueckuid  puck. IlpaBuna  pomycTuMoro
HKOJIOTMYECKOTO prcka. OneHKa TPeX COCTaBISIOIIMX IKOJIOTHYECKOTO PUCKA.

IlonsiTMe O 30HaX IMOBBIILIEHHOIO JKOJOTMYECKOI0 PHUCKA, 30HAX Ype3BbIYAWHOU
HKOJIOTHUECKOM CHUTYyallul M 30HaX 3KoJjorumuyeckoro OenctBuss. OCHOBHBIE TEHICHIIMU
Pa3BUTHS OMACHOCTEW NMPUPOTHOTO U TEXHOTEHHOT'O XapaKTepa.

Poip 1OHHBIX OT/IOKEHUH B (POPMUPOBAHUHN KaueCTBA BOJHOM CPEIbI.

[TonsATHS O paaMycax IKOJOTHMYECKOW, aBapUHHOW M ICHUXOJIOTMYECKO 0e30macHOCTH
IPU COOPY>KEHUH U SKCILTyaTalluu TEXHOT€HHO OMACHBIX OOBEKTOB.

XapakTepucTuka OTCTOMHUKOB. OTCTauBaHUE B TOHKOM CJIO€ JKUAKOCTU. TpyOuarbie U

IUIACTUHYATEIE OTCTOMHUKH. OCBETIIEHHE CTOKOB B CJIO€ B3BEIICHHOIO ocajka.
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. JlecopOmust  JIeTy4nX MUHEpPAIbHBIX TMPUMECe B TOKE HMHEpPTHOro Trasza. Kparkas
XapaKTePUCTHKA JIeCOPOEPOB: HACAJTOTHBIX, 0apOOTAKHBIX, PACTBUTUBAIONINX U TICHHBIX.
OwibTpoBaHHE. XapaKTEPUCTUKA aNNapaToB C (PHIBTPOBAIBHBIME IEPETOPOAKAMU U
3epHUCTOM 3arpy3koil. bapaGanusie GunbTpbl. TUNBI QUIBTPYIOIINX MAaTEPUATIOB.
Yerblpe 3amayd, peniaeMble MeETOJaMU JepeBa OTKa30B U JiepeBa COOBITHH.
XapaktepucTuka rpymnn otka3zoB. CTpyKTypa JepeBa OTKa30B.

Onoranus, ee (QUIUKO-XMMHYECKass CYIIHOCTb. YCTPOMCTBO (DIOTOOTCTOWHUKOB.
XapakTepucTuKa MEeKTPOPIOTAIIH.

Onpenenenue Gaokyasnun. OU3NKO-XUMUYECKAE OCHOBBI SBJICHUS (QIIOKYIALUU. THITBI
¢dnokynsHTOB. [IpriMepbl MCOIB3yEMBIX B MPOIECCAX OYUCTKH CTOKOB MPHUPOIHBIX U
CUHTCTHUYECKUX QUIOKYISIHTOB. CBS3b (IIOKYIISIMH C KOATYJISIHCH.

[Ipumepsl UCIIONB30BAHUS JIOTUUECKUX 3HAKOB IIPU IOCTPOEHUU JiepeBa 0Tka30B. Ctaguun
MPOXOXKACHUS MTPOLIEIYPHI aHAIIHU3A JIEpeBa COOBITUI.

OuncTka CTOKOB OT MEJIKOJUCIIEPCHBIX W KOJUIOMIHBIX IMpuUMeced. XapaKTepHCTHKA
SABJICHUS Koaryisinuu. ['erepokoarymsius. PacnpocTpaneHHbie KoarynsHTbl. Brushue
pa3InyYHbIX (PaKTOPOB Ha MPOIlECcC KOATryJISIIH.

OuucTKa CTOYHBIX BOJ OT PACTBOPUMBIX HEOPraHMYECKUX IpuMeced. PeareHTHble
METO/IBI.

[Tonsitue o nepese otkazoB. Hanbosee BeposITHbIE TUITBI UCXOAHBIX OTKA30B. YaCTOTHBIM
aHAIM3 aBapUUHBIX COOBITUH. OTambl YAaCTOTHOTO aHamu3a. 3ajaud, perraeMble
METO/IaMH JIEPEBA OTKA30B.

OuucTKa CTOYHBIX BOJl OT PaCTBOPUMBIX HEOPTraHWYECKUX Ipumeceil. Meroa oopaTHOro
ocMmoca (runeppuiabTpamus) W yiabTpaQuibTpanus. XapaKTEepPUCTHKAa MeMOpaH s
OCYIIIECTBIIEHUSI OOPaTHOTO OCMOCA.

OuncTka CTOYHBIX BOJA OT pACTBOPUMBIX COJ€H METOJAaMHU HOHHOTO OOMEHa H
ANEKTPOINAIN3A.

buonornueckass ouMcTKa CTOYHBIX BOJ AKTHUBHBIM WJ, OWOIIIeHKa. MexaHU3Mbl
OKHCJIUTETLHOTO ¥  BOCCTAHOBHTEIHHOTO IPOIECCOB OMOOYHMCTKH. ADPOTEHKH,
onounbTpeI, OMoMOrNYecKue Mpyabl. UX yCTpOHCTBO U MPUHITUI JEHCTBUSL.

OuucTka CTOYHBIX BOJ[ OT PACTBOPEHHBIX OPTaHMYECKUX MPHUMECEH 1eCTPYKTUBHBIMU
meromgamu. Ilapodasznoe oxucnenue (oraeBoit meron). KumkodaszHoe oOkucIeHHE
(Mokpoe cxuranue). TepMoKaTaTUTHYeCKOe OKHCIEHHE B Mapora3oBoil  (ase.
OkucieHne npuMeced 030HOM, KUCIOPOIOM, XJIOPOM. DIEKTPOXUMUUYECKOE OKUCIICHUE.
OO0mme TpeACTaBICHUS O METOJaX OYHMCTKH aTtMocdepbl OT Ta3000pa3HBIX W

a’PO30JILHBIX 3arps3HUTENCH: abcopOimsi, acopOInsl, KOHICHC AN, KaTATUTUIeCKast
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40.

HeWTpanu3alus, NOXWIaHWe. YIaBiuBaHHe a’posoieil B Ckpy6Gepax, ¢uibTpax,
anekTpoduabTpax. O9ucTKa OT MBLIH.

ITouBeHHEIE 3KOCHCTEMBL IIpoGieMBl OXpaHbI OKpY)Kalollel Cpeabl B Iporecce
CEJICKOXO3SMCTBEHHOTO MPOM3BOJACTBA. Hapymenue OGHOJIOrHYecKOro paBHOBECHS B
pe3yibTaTe IpUMEHEHUS yAOOPEHHH U sI0XUMHKATOB.

VICTOYHHKH TBEpIBIX OTXOJOB; MX CBOMCTBA; IOPOJICKOHW MYCOp, HIJI CTOYHBIX BOJ,
OTXOMBl CENbCKOXO3SMCTBEHHOTO MPOM3BOJACTBA, LEUIono3a M Oymara, OTXOJBI
XUMHYECKO} MPOMBIIIIEHHOCTH, 3014, [IJIaK.

ITepepaboTka OTXOHOB; 3axopoHeHHe. DH3MKO-XUMHMYECKHE METOIbl  OYHCTKH.
XuMuyeckas u OHOXHMHYECKas obpaboTka OTXOJIOB. CoBpeMeHHbIe
GHOTEXHOJIOTHYECKHE METOAbI  00E3BpEeKHBAHUS  OTXOJAOB. MHOrocryneHdyarsie
KOMILIEKCHBIE CHCTEMBI. Tepmuueckue crocobs! 06e3BpexxuBanms. MeTobl pas/ieeH s
NP yTHJIM3ALMH OTXO/I0B. VICII0Ib30BaHHE TBEPABIX OTXO0B IIPOMBIIICHHOCTH.
Knaccuukauus paJdOakTUBHBIX OTXOJOB. IIpo6iieMbl JOKaIU3alliu, KOHCEpBAIWH,
3axopoHeHus. [lepepaboTka U HCIOIB30BAHHUE.

[IprHIMIBI  CO3JAHUS OKOJOTMYECKM YHMCTBIX M KOMIUICKCHBIX — MaJIOOTXOMHBIX

TEXHOJIOTHH. POJIb XHUMHYECKOM TEXHOJIOTHH B 9HEPrOCOEPEKEHHH.

PazpaGoTunk:
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KaHJl. X¥M. Hayk, qoueHT b.H. baxenos
D R —

[IporpaMma cocraBieHa B cooTBerctBHH ¢ TpeGopanmsmu ®IOC BO u ¢ yderoMm
pexomenarmit [IOOI] no manpasienuto u mpoduto noaroropku 04.03.01 — «Xumusi».

ITporpaMma paccMOTpeHa Ha 3acefanuu Kadenpe! oOmmel 1 HeOpraHMIECKONH XUMUH
«11» mast 2022 r., mpoTokost Ne 5.

3as. xadenpoi /A. O. CabpoHoB/

Hacmosawaa npozpamma, He moodicem %bllnb 6ocnpoussedena Hu 6 Kaxou ¢opme be3

npedsapumenbHo20 NUCLMEHHO20 Pa3peulerus Kagheopbl-paspabomuuxka npozpammbl.




