MHUHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUS
POCCUMCKOM ®EJEPALIAUN
(henepanbHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPESIKICHHUE
BBICIIEr0 00pa30BaHuUs
«MPKYTCKHN FOCYI[APCTBEHHBIfI YHUBEPCUTET»
OI'bOY BO «AT'Y»
Kadenpa o0ureii 1 HeopraHu4ecKou XPIMI/I-I«I\

IL{(

takyns YTBEP}KI[AIO

eKa ‘{GCKOI‘ (dakynbTeTa, JI01.
A.W. Bunbmc

‘ “14”"4561{;1 2023 .

Pagouas mporpamma aucuumiauabl 51.B.10

Haumenopanue muciummnasl - TEXHOTEHHBIE CUCTEMBI 1 DKOJIOTHYECKUN
PUCK

Hanpasnenue noaroropku 04.03.01 - Xummus

HarnpaBieHHOCTh TOArOTOBKH: X MMM

KBamnukanus Bemryckanka — BAKAJIABP

®opma obydeHus ouHasn
CormacoBano ¢ YMK xumudeckoro PexomennoBano kadenpoii odmieii 1 HeopraHMIECKOn
(hakynbrera XUMUH:
IIporokon Ne 5 ot «09» wmrons 2023 r. ITporokon Ne 7 ot «09» ¥ 1 2023 .
Hpencenarens  ( J™\n/. . 3aB. kadempoit [
- Bunomc A.U. P Cagpponos A.1O.
C’)/,,_ -
\J

Upkyrck 2023 .



Conepxxanue

CcTp.
|. enu n 3a1a4n AUCITUTUINHBI 3
I1. Mecro nucuumiunsl B ctpykrype OIIOIT BO 3
[1l. TpeGoBanust K pe3yabTaTaM OCBOCHHS AUCIUTLTIHBI 3
IV. Conepxanue u cTpyKTypa AUCLUILIIUHBI 7

COI[Gp)KaHI/IG JUCHUIIIMHBI, CTPYKTYPHPOBAHHOC IO TE€MaM, C yKa3aHUMEM BHJOB

YUeOHBIX 3aHATHI M1 OTBEIEHHOTO HAa HUX KOJMYECTBA aKaIEMHUYECKUX YacOB 7
[T1an BHEayTUTOPHOM CaMOCTOSATENBHOM padOTH 00YJAIOMIMXCS MO JUCIUTUINHE 8
Coneprkanue yueOHOTO MaTepuaia 15

[lepedyeHp mpakTHIECKUX padoT 18
[Iepeuens Tem (BOIIPOCOB), BHIHOCHMBIX HA CAMOCTOSITENIbHOE U3Y4YEeHHE
(camocTosTensHas paboTa CTYJCHTOB) 23

MeTtoanyeckue yka3aHus IO OpraHu3aluy CaMOCTOSITEIbHOM PabOThI CTYIEHTOB 23
Y4aebHo-MeToindeckoe 1 HHQOpMAIIHOHHOE 00ecTieueH e AUCITUTUTNHBL (MOTyIsT) 23

V1. MatepuaibHO-TEXHUYECKOE 00ECTICUeHHUE TUCITUTIITUHBL 25

VIl. OO6pa3oBaTenbHbIe TEXHOJIOTHUH

25

VIIIl. OnieHouHbIe MaTepUaITbI ISl TEKYIIETO KOHTPOJIS i TPOMEXKYTOYHON aTTECTAIUU 25



|. Iesn n 3a1a4u AMCUMIIMHBI:

Henp nucuummbel — JlaTh cTyneHTaM MpEACTaBIEHUE O KOHKPETHBIX Mpodiemax,
CBA3aHHBIX C HApACTAlOLIUMM 3arpsi3HEHUEM OKpYXKAloUlell cpeasl IMoJ  BO3AEHCTBHEM
TEXHOTE€HHBIX IPOIECCOB, O METOJAX OLIEHKM M CHUYKEHUS TE€XHOI'€HHOTO U 3KOJIOIMYECKOIo
pucka, 00 OCHOBHBIX TIIYTAX OYHUCTKH ruapocdepbl, armochepsl U JUTOCHEpPH  OT
IIPOMBIIIJIEHHBIX U OBITOBBIX 3arps3HUTENEH.

3apaum kypca - Paccmorpenue:
- 00LUX NPUHIMIIOB YCTOMUNBOTO ()YHKIIMOHUPOBAHUS SKOCUCTEM U OHOC(EPHI B IIEJIOM;
- XapaKTEepUCTUKHU TJI00AJbHBIX aHTPOIOTEHHBIX BO3JAEUCTBUN Ha OMochepy, HapyHmaloIuX ee
YCTOWYUBOCTB;
- MeTOoJI0B OOpBOBI € 3arps3HEHUSIMHU OKPYXKAIOIIEeH cpeibl C aKIIEHTOM Ha (PU3UKO-XUMHUUYECKUE
U XUMHYECKUE METO/IBI;
- OCHOBHBIX IPUHLIUIIOB OLIEHKH YKOJIOTUYECKOTO PUCKA;

- INPUHOUIIOB CO3JaHUA SKOJIOTUYCCKHU YUCTBIX 1 MAJTOOTXOJHBIX TEXHOJIOTHH.

Il. Mecto mucnuniaunsl B crpykrype OITIOII BO:

Jucuunnuna «TexHoreHHble CUCTEMBl M IKOJIOTUYECKHIM PUCK» OTHOCHUTCA K 00s13aTeib-
HbIM jucturuinHaM BapuatuBHoM yactu (b1.B.10). Ins ocBoeHus nucuumuimabl « TeXHOTeHHBIE
CUCTEMBI U DKOJIOTUYECKUH PHUCK» 00ydarolluecss MCHOJIb3YIOT 3HAHUS, YMEHUS, MPAKTHUECKHE
HaBBIKHU, CTIOCOOBI JESITETbHOCTH U YCTaHOBKH, COOPMUPOBAHHBIE B XOJI€ U3YUYEHHUS MPEIMETOB
«beszomacnocty xku3HenesarenbHOocTH» (B1.0.09), «OOmas xumusa. XUMHSI HEMETALIOB)»
(b1.0.16), «Meraminueckast cBsi3b. Xumus MetamwioB» (B1.0.17), «Opranuyeckas XHMHD»
(b1.0.19) Ha npenpiaymiemM ypoBHe oOpa3oBanusa. OcBoeHHE NUCHUIUIMHBI «TeXHOTEHHBIE CH-
CTeMBI U SKOJIOTHYECKUN PUCK» SBISETCS HEOOXOIUMOM OCHOBOM ISl TOCIEAYIOIIET0 U3y4eHUS
auctuiuine «Xumudeckas Texaosorus» (b1.0.27), «Cuapoxumusi» (b1.B.JIB.08.01), «Oxpana

Tpyaa» (b1.0.28), BeinonHeHuss KBATU(PUKAIMOHHBIX PabOT U (HOPMUPOBAHHS MPOPECCHO-

HaJIbHBIX KOMIIETCHILIUH.



[Ipouecc

OCBOCHHA JUCHUIIIMHBI

TPEGOBaHI/Iﬂ K pe3dyjibTaTaM O0CBOCHUA NUCHUIIJINHDBI:

HampaBjiIeH Ha (QOPMHUPOBAHUE KOMIICTCHIUH

(amemenToB cienyromux kommnereHuuii) B coorserctur ¢ ®I'OC BO u OIl BO no panHomy
nanpasnenuro noocomosxku 04.03.01 «Xumus», nanpasrennocms noo2omosxu: Xumusi.

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

KoMmnerenuus HNuauxaropsl Pesynbrarnl 00y4yeHust
KOMITeTeHIM I
YK-8. NAKyks.1 3HaTb: OCHOBHbIE HAIIPABJICHUS

CnocoOeH co3/1aBaTh U
MOJICPXKUBATh B
MOBCEIHEBHOM KU3HU U
npoecCuoHAIBHON
JIEeITEILHOCTH 0€30ITacHbIe
YCIIOBUS
JKU3HEJCATEILHOCTH JUIS
COXpaHEHUs MPUPOTHOMN
cpenbl, o0ecredeHus
YCTOMYHMBOTO pPa3BUTHUSA
o0l11ecTBa, B TOM YHCIIE
MIpHU yrpo3e u
BO3HUKHOBEHUH
YpE3BbIYANHBIX CUTYalINi
Y BOCHHBIX KOH(JIMKTOB

Co3znaet v noAsIep>KUBaeT
B TIOBCEHEBHOM KU3HU U
npoeCCUOHAIBHOM
NeSITeTbHOCTH 0€30TIacCHbIC
YCIIOBHS
KU3HEACSITEIIBHOCTH IS
COXpaHEHUs NPUPOTHON
cpenbl, o0ecredeHus
YCTOMYHBOTO pa3BUTHUSA
oOmecTBa

IIK-4
Cnoco6en oOpabaTbIBaTh
pe3ynbTaThl padboT
XUMHUYECKOH
HaIpPaBJIEHHOCTH C
HCIOJIb30BaHUEM
CTaH/IaPTHBIX METOJOB U
METO/IUK

NKnk-4.1
OO6pabateiBaer
MOJTYYCHHBIC PE3YIIbTAThI
HWCCIIENOBAHUHN C
HCIIOJIb30BAHUEM
CTaHJAPTHBIX METOJIOB
(MeToTHK)

Y TIOJIXOJIBI K UCTIOJTb30BAHUIO
METOJIOB aHaJIM3a OMACHOCTH JIJIst
MpEABAPUTEITLHOTO
MCCIIEI0BAHUS TEXHUYECKUX
cucteM U 00BEKTOB
MOBBIIIEHHOTO PHUCKA C IEITBI0
MPEIOTBPAIICHUS aBapHid,
npUpoay OOBEKTHBHO
CYIIECTBYIOIINX OMACHOCTEM,
3aKOHOMEPHOCTH WX TIOSIBIICHUS
Y CIIOCOOBI CHIKEHUS
00YCJIOBIIEHHOTO UMHU yIiepoa.
YMeTh: pacKpbhIBaTh
coJiep’KaHuE COBPEMEHHOTO
HAyYHOTO MOHUMAaHUS
HKOJIOTUYECKOTO PHCKA B
TEXHOT€HHBIX U MPHUPOIHBIX
IKOCHUCTEMAX, 0OCYKIaTh
KOHIEMIIHIO TPUEMIIEMOTO
pHCKa, B OCHOBE KOTOPOH JISKHT
MPUHLIUI «IIPEIBUIIETH U
MPeyPeKIaTh.

Banaperb: TeopeTnyecKUMHU
MIPEJICTaBJICHUSIMHU O METOIaX
aHaJIM3a OMAacCHOCTH A
MIPEIBAPUTEIHLHOTO
UCCJIEIOBAHUS TEXHUYECKUX
CUCTEM U 00BEKTOB
MOBBIIIEHHOTO PUCKA,
METOJI0JIOTUEH BBIOOpa METO/I0B
aHaJIM3a OMACHBIX TOYEK
OCHOBHBIX MPOU3BOJICTBEHHBIX
MTPOLIECCOB.

MK-5.
Crniocob6eH ocylIecTBIATh
KOHTPOJIb KaueCTBa CHIPHS,
KOMITIOHEHTOB H
BBIITyCKaeMOH MPOAYKIINU
XUMHUYECKOTO Ha3HAYCHHS

NAKnks.2
BrinonHsier ctangapTHbIE
omnepaluy Ha
BBICOKOTEXHOJIOTUYECKOM
000pyIOBaHUU AJIS
XapaKTEPUCTUKHU ChIPbS,
IIPOMEXKYTOUYHOU U
KOHEYHOU MPOIYKIIMHI
XUMUYECKOTO
MIPOU3BO/ICTBA

3HATh: MpaBUJIa U HOPMBI
TEXHUKH 0€30TacCHOCTH TIPH
paboTe ¢ XUMUYECKUMU
peakTUBaMH U (PU3UYECKUMU
npubopamu.

YMeTh: IT0r0TaBINBAaTh
00BEKTHI I CHHTE3a, paboTaTh
Ha amnmaparype, IpuMeHsIeMOol B
XUMHYECKUX UCCIIET0BAHUAX.
Buaaers: HaBBIKAMU
MPOBEJICHUS] XUMHUYECKUX
HKCIIEPUMEHTOB MPH CHUHTE3E
BEIIECTB 10 TOTOBBIM
METOIUKAM.




IIK-6
CnocobeH npuMeHsTh
OCHOBHbBIE
€CTECTBEHHOHAY4YHbIE
3aKOHBI M 3aKOHOMEPHOCTH|
Pa3BUTHUS XUMUYECKOMN
HayKH [pU aHAJIK3e
MIOJIyYEHHBIX PE3yJbTaTOB

NKnk-6.1
3HaeT TeOpeTUUYECKUe
OCHOBBI 0a30BBIX
XUMHWYECKUX JTUCIUTIITIH
(HEOpraHuyecKou,
OPraHNu4eCcKOu,
aHAJTUTUYIECKOM,
(bU3NYECKON XUMUH,
XUMHH
BBICOKOMOJICKYJISIPHBIX
COCAMHCHUN, XUMHYICCKHIX
OCHOB OMOJIOTHYECKUX
MIPOIIECCOB.) U CITOCOOBI X
WCIIOJIb30BAHUS TIPH
peNICHHH KOHKPETHBIX
XUMHYECKHX 337124

3HaTh: IpaBUIIa COCTaBJICHUS
IIPOTOKOJIOB OTYETOB
XAMUYECKUX OTBITOB,
IPUMEHSTH OCHOBHBIE 3aKOHBI
XUMHHU IIPU 00CYKICHUU
MOJIy4YEHHBIX Pe3yJbTaTOB,
MOJITOTOBUTH OTYET O
BBITIOJIHEHHOH padoTe.

YMersb: IpeacTaBuTh
pE3yNbTaThI OIBITOB U
pacyeTHBIX paboOT COTIACHO
TpeOOBaHUSIM B JaHHOM 00s1acTH
XHMUH.

Baaners: HaBbIKaMH
MIPEJICTaBJICHUS PE3YJIbTATOB
COOCTBEHHBIX HayYHBIX
M3BICKaHUI B KOMITBIOTEPHBIX
CeTsX U MHPOPMaIIMOHHON
Hay4YHO-00pa3oBaTeIbHOM cpejie.




IV. COAEP’) KAHME U CTPYKTYPA JUCHUIIJINHBI

pr)IOCMKOCTb JAUCHHUIIIMHBI COCTABJIACT 2 3a4eTHBIX C¢AUHMUIIbI, 72 vaca.

dopMa NpOMeKYTOYHON aTTeCTaAaUMU: 3auém.

Coz[ep)lcalme AUCHUIUIMHBI, CTPYKTYPHUPOBAHHOE IO TEMaM,
C YKa3aHHeEM BU/10B yqeﬁm,lx 3aHSATHI H OTBEICHHOI'0 HA HUX KOJINYECTBA aKaIEMHUYECCKHUX YaC0B

Bupl yaeOGHOM pabOThI, BKIIIOYAsi CAMOCTOSTEILHYIO paboTy

oOyuaronuxcs U TpyA0EMKOCTh

(B "acax)

DOpMBI TEKYILIETO

o]
&
o o KOHTPOJISI
KoHTakTHas paboTa rnpemnoaBaTelist ¢ 00yJaronuMucs [t
No 11/ Paszgen nucuuniInHbl/ TEMBI 3 s YCIIEBaeMOCTH;
- 3 = dopMa MPOMEKYTOUHOU
© E aTTeCTAINN
JlaGopaTopHbie U MPaKTHYECKHE g (no cemecmpam)
3aHATHA g
Jlexuuu KCP/ 5
1 W3 nux Koncynpranuu 3
Bcero uacos HpPaKTHYECKas =
IIOATOTOBKA @)
7
1 BBenenune 1 - - - - -
Oxpy:xaonas cpeaa Kak ! Iposepxa
2 cncI;ZMa m pen 5 2 2 0,6 6 CaMOCTOSITEIBHBIX
pador
AHTPOIOreHHbIEe BO3AeliCTBHUSA ! Iposepka
3 a ofc AATOLIVIO ¢ i[z[ 2 2 2 0,6 6 CaMOCTOSITEIHHBIX
PY Iy cpeay pabot




OcHOBHbBIE HalnpaBJICHUA U

IIpoBepka

4 MeTOo/Ibl 00PbOBI € 3 4 4 06 6 CaMOCTOATEIIbHBIX
3arpsi3HeHUSIMH OKPY KaroIei ’ pabot
cpenbl
MecTo XUMHYECKHX ITposepka
NPOU3BOJICTB B KOHUENIINU CaMOCTOSI TEITbHBIX
5 ., 2 4 4 0,6 6
YCTOHYMBOIO pa3BUTHUS pabor
IIpunuunsl obecneyeHust IIpoBepka
6 0e30MacCHOCTH YeJIOBeKa U 3 4 4 0,6 5 CaMOCTOSI TEITbHBIX
OKpY:Kamo1leii cpeabl pabor
7 Koncynemayuu - - - -
11 3auér 3auer
Hroro yacos 16 16 16 3 29

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

OMOENbHBIX BUO08 pabom, CBA3AHHBIX C DYOYUell NPOhHecCUOHATbHOU 0esIMeNTbHOCIbIO.




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

CamocrositenpHas paboTa 00yJarommxcs

HasBanue paszgena, . 3arpatsl
Cemectp Bun camocrogrenpHOM
TCMBI CpOKI/I BBITTIOJIHCHHSA BpeMeHI/I
paboTsl (uac.)
Oxpyxaomas
cpela Kak cucreMa
Hanucanune munu-
KOHTPOJIBHBIX pador,
pelieHue
CUTYAIIMOHHBIX 33714 1
7 y4acTHE B JIEJOBBIX CeHTs0pb - 6
Urpax mo TemMe nexkabppb

«ODKOCHUCTEMBI:
KJaccudukanus,
CTPYKTYpa,
XapaKTEPUCTUKH

OneHoynoe
CPEICTBO

IIpoBepka
CaMOCTOSITEN
BHBIX paboT

V4ueOHO-MeTOANYECKOE O0ecIIeueHne
CaMOCTOSITENbHOM padoThI

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

Hpyros, IOpuii CrenanoBud. Dkcnpecc-aHaINn3
AKOJIOTUYECKUX TIPOO [DIeKTpOoHHBIN pecypc] /
1O. C. dpyros, A. I'. MypaBbeB, A. A. PoauH. -
Mockgsa : burom. Jlaboparopwus 3uanuii, 2010. -
424 c. : un. - (Metoael B XuMuH). - Pexum 10-
cryna: ObC "U3narensctBo "Jlanp". - Heorpa-
HUY. A0CTYyII. - bubauorp. B koure 1. - ISBN
978-5-9963-0200-0.

Hpyros., FOpuii CrenanoBuy. AHanu3 3arpsz-
HEHHOM NOYBBI U OMACHBIX OTXOJ0B [ DJIEKTPOH-
ueiit pecype] / 0. C. Jlpyros, A. A. PoauH. -
Mocksa : bunowm. JIaboparopus 3nanuii, 2011. -
469 c. : un. ; 25 cM. - (MeTo bl B XUMHH). -
Pexxum noctyna: 9bC "U3narensctBo "Jlans". -

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




CamocrositenbHas paboTa 00yJarommxcs

V4ueOHO-MeTOANYECKOE O0ecIeUueHne

C HasBaunue pazgena, . 3arpartbl | OueHo4Hoe CaMOCTOATENBHOM paboTHI
eMecTp Bun camocrogarenpHOI
TCMbI Cpoku BBINONHEHNA | BPEMEHU CpeacTBo
paboThI
(dac.)
AHTpOIIOreHHbIE Tapacosa, H. I1. Onienxa Bo3ieficTBUS IPOMBILII-
BO3/1eiiCTBHUSA HA JICHHBIX MIPEANPUATHI HA OKPYKAOUIYIO CPENY
OKPY’KaIOILy 10 [DnexTpoHHBIH pecype] : yuebHoe mocobue / H.
cpeny I1. TapacoBa, B. Epmonenxo, A. 3aiites, B.
Makapos. - Mocksa : BUHOM. JlaGopaTtopust
sHanui, 2012. - 230 c. - Pexxum gocrymna: 9bC
"AiOykc". - Heorpanuu. mocrym. - ISBN 978-5-
9963-1059-3.
Harnncanne munu- Maiictpenko, B. H. Dkonoro-ananutuuyeckuit
KOHTPOJIBHBIX padoT, MOHUTOPHUHT CTOMKUX OPTaHNYECKUX 3arps3HU-
pelIeHNe CUTYallMOHHBIX Tenel [DneKTpoHHBIN pecypce] : yued. mocodue /
3a7a4 1 y4acTue B C ITpoBepka B. H. Maiictpenko, H. A. KitoeB. - Mocksa :
EHTSI0pb - N
JICTIOBBIX UTPax I0 TEME 6 camocrosaTen (bunom. JlaGoparopus 3Hauumit, 2012. - 323 c. -
nexkabppb
«Knaccudukamnus TUos BHBIX pa00T |Pexxum pocryna: DBC "Usnarenscrso "Jlanp". -
AHTPOIOTEHHOTO Heorpanuu. noctyn. - ISBN 978-5-9963-0769-
BO3/IeHiICTBUS Ha 2.
OKPYXAIOIIYIO CPEIY» Hpyros, FOpuii CrenmanoBud. DKCnpecc-aHaIN3
AKOJIOTUYECKUX TIPOO [DIeKTpOHHBIN pecypc] /
1O. C. dpyros, A. I'. MypaBbeB, A. A. PoauH. -
Mocksa : bunom. Jlaboparopus 3nanuii, 2010. -
424 c. : un. - (MeToapl B XuMHH). - Pexum 10-
cryna: ObC "UznatensctBo "Jlanp". - Heorpa-
HUY. JOCTYyIL. - bubnuorp. B koHue ri. - ISBN
978-5-9963-0200-0.
OcHoBHBIE Hanucanue munn- CeHTs0pb - 6 IIpoBepka IIuryneko, Bukrop Muxainosuu. TexHOreHHbIE
HANPABJICHUS U KOHTPOJBHBIX paboT, nexadpb CaMOCTOSITEN |CUCTEMBI M SKOJIOTUYECKUM PUCK [ DJIEKTPOHHBIN

MeToabI 00pBOBI ¢

3arpA3HCHUSIMU

pelieHue
CUTYaIlHOHHBIX 33734 U

BHBIX palboT

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

npupozonoss3oBanue” / B. M. Tlutysbko. -




CamocrositenpHas paboTa 00yJarommxcs

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

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

OneHoynoe
CPEICTBO

V4ueOHO-MeTOANYECKOE O0ecIIeueHne
CaMOCTOSITENbHOM padoThI

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

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

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

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

1. Hdpyros, FOpuii CrenanoBuy. AHanu3




CamocrositenpHas paboTa 00yJarommxcs

V4ueOHO-MeTOANYECKOE O0ecIIeueHne

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

BHBIX PaboT




CamocrositenbHas paboTa 00yJarommxcs

V4ueOHO-MeTOANYECKOE O0ecIeUueHne

C HasBaunue pazgena, . 3arpartbl | OueHo4Hoe CaMOCTOATENBHOM paboTHI
eMecTp Bun camocrogarenpHOI
TCMbI Cpoku BBINONHEHNA | BPEMEHU CpeacTBo
paboThI (uac.)
IpuHIUNBI Tapacosa, H. I1. Onienxa Bo3ieficTBUS IPOMBILII-
olecneueHnst JICHHBIX MPEANPUITHI Ha OKPYKAIOIIYIO CPEy
0e30macHOCTH [DnexTpoHHBIH pecype] : yuebHoe mocobue / H.
yeji0oBeKa u I1. Tapacosa, B. Epmonenxo, A. 3aiines, B.
OKpY Kalomei Makapos. - Mocksa : BUHOM. Jlaboparopust
cpeabl 3HaHui, 2012. - 230 c. - Pexxum gocryna: 9bC
"AiOykc". - Heorpanuu. mocrym. - ISBN 978-5-
9963-1059-3.
Hamcanne MuHu- Hpyros, IOpwuii CrenanoBud. DKcIpecc-aHalm3
KOHTPOJILHBIX padoT, HKOJIOTMUYECKUX MPOoO [DNeKTpoHHBIN pecypc] /
pelnIeHne CUTYallMOHHBIX 10. C. Ipyros, A. I'. MypaBseB, A. A. PonuH. -
3a/a4 U ydactue B Centsifps - Mockgsa : burom. Jlaboparopwus 3Hanuii, 2010. -
ACIIOBBIX UT'Pax IO TEME S 424 c. : un. - (Metoas! B XxumuH). - Pexxum no-
nexkabppb ] " " "
«TexHnonornueckne cryna: ObC "UznarensctBo "Jlanp". - Heorpa-
METO/Ibl YMCHBIIICHHUS HUY. IOCTYIL. - bubmmorp. B koHIe 1. - ISBN
KOJINYECTBA BLIOPOCOB B 978-5-9963-0200-0.
OKPYKAKIYIO CPEIYy» Hpyros, FOpuii CrenanoBuy. AHanu3 3arpss-
HEHHOM NOYBBI U OMACHBIX OTXOJ0B [ DJIEKTPOH-
ueiit pecype] / 1O. C. JIpyros, A. A. PoauH. -
Mocksa : bunowm. JIaboparopus 3nanmid, 2011. -
469 c. : un. ; 25 cM. - (MeTo bl B XUMHH). -
Pexxum noctyna: 9bC "U3narensctBo "Jlans". -
Ilposepka  |Heorpammu. goctyir. - BuGauorp. B KOHIIE L. U B
CaMOCTOATC | cpockax. - ISBN 978-5-9963-0372-4.
BHBIX PaboT
OO0m1ast TpyI0EMKOCTb CAMOCTOSTEIBFHON PabOThI M0 AUCIUILIINHE (Yac) 29
Bropxer BpeMeHn caMOCTOSTeJIbHOM PadoThI, NPeayCMOTPEHHbII 29

Y4eOHBIM IUIAHOM JJIs1 JAHHOM M CHUILIHHBI (Yac)

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




Conepxxanue yueOHOro Marepuasa

Coz[epmalme pa3aejioB 1 TEM JUCHUIIJINHBI

BBEJIEHUE

Lenb 1 3amaun Kypea, ero CTpykTypa.

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

3HaueHue Kypca "TeXHOTeHHbIE CUCTEMbl U SKOJIOTMUECKUN PUCK" B YHHBEPCUTETCKOM
oOpazoBanum 151 HOPMUPOBAHUS IKOJIOTUIECKOTO MUPOBO33PEHHSI XUMHKOB-HCCIIETOBATENEH .

OKPYXKAIOUASA CPEJJA KAK CUCTEMA

Onpenenenne skosnoruu. [lpuknanHeie skosjoruueckue Hayku. OOmiee omnpeneneHue
skocucTeMbl. CTPYKTypa dKOCHCTEM. DJIEMEHTHI KOJIOTHYECKHX CUCTEM M UX XapaKTePHCTUKH.
buocdepa kak kpynHeilmas oskocucremMa. KomnoneHTel  O6uocdepsl.  OmnpeneneHue
HKOJIOTUIECKOTO KpHU3UCa. DKOJOTUYECKAE KPU3UCHI M DKOJOTHUECKUE PEBOIONHMUA B UCTOPUU
nuBWIM3anuu. 3akoHbl Kommonepa. OOmme mpeacTaBieHUs O MPOAYIEHTaX, KOHCYMEHTaX U
penylneHTax B OKOCHCTEMaX. 3allUTHbIE MEXaHWU3Mbl TPHUPOTHOW cpeapl W (HaKTOPHI,
obecrieunBaroue €€ YCTOMYMBOCTh. JlMHamMuueckoe paBHOBECHE B TIPUPOJHOW Cpeje.
I'maponornvecknii WK, KPYrOBOPOT JHEPTUM W BemIeCcTBA. MeXaHW3MBI CaMOPETYIISIIH,
camoo4HIeHue ouocdepsl.

AHTPOIIOTEHHBIE BO3JIEMCTBUS HA OKPYKAIOIIYIO CPELY

TexHoreHHbIE CHUCTEMBI: oOmpeaesieHue, kinaccudukamusa. TexHocdepa. BosznmericTBue
TEXHOTEHHBIX CUCTEM Ha YeJIOBEKa M OKPYKaIolyIo cpeay. Macmrad coBpeMeHHbIX U MPOrHO-
3UpPYEMbIX TEXHOTECHHBIX BO3EMCTBUI Ha OKPY)KAIOIIYIO Cpely B KOHIEHIIUU YCTOMYUBOTO pa3-
BUTHA. OCHOBHBIE 3KOJIOTHYECKHE MPpo0ieMbl B Onocdepe B mepuo SKOJIOIHUECKOT0 KpH3uca:
B atMocdepe, B ruapocdepe, B urochepe U B OMOTHUIECKUX cooOmiecTBax. [ modampHbIe KO-
JIOTUYeCKHe MPOoOJIeMbl: KIMMAaTHYECKHE U3MEHEHUs, pa3pylIeHHe O030HOBOTO CJOs, 3arpsizHe-
HUE IPUPOJIHBIX BOJI, aTMOC(hEpHl U MOYB.

Hcrounuku BeIOpOCa 3arps3HSAIONIMX BEUIECTB B OKpYXalomlywo cpeny. MHTepHauuo-
HaJIbHBIA XapakTep HKOJIOTMYECKUX MPOOJIEM M UX XapaKTepUCTHKA. Mephl, peKOMEHIyeMble
JUI YMEHBIICHUS SKOJIOTUYECKOTO JAaBJICHUS HA OKPYXKAIOLIYIO Cpelly CO CTOPOHBI YeloBede-
CTBa. DKoJIOTHYeCcKHe Tpooiembl MpkyTckoii o6acTu.

DKOJIOTUYECKHE TOCIEACTBUS 3arpsA3HEHUs OKpYyXalomel cpeabl U IpoOJeMbl
HKOTOKCUKOJIOTUU. DKOJOTHUYECKUN MOJXOJ K OLIEHKE COCTOSIHUS M PETyJUPOBAHHUIO KauecTBa
OKpY)KaloIlel cpelbl. DKOJIOTUYECKas KyJIbTypa, HKOJOTHMUECKOE CO3HAaHWE, ACKETHYeCKHe
uaeansl. DKoJOrmueckoe HopMmupoBaHue. [IpeaenbHO-gomycTHMasi 3KOJIOTMYECKash Harpyska.
CanuTtapHo-TUTHEHMYECKOe HOpMHpoBaHue. [lokazarenn KkayecTBa OKpYXKAloOIIeH Cpebl.
OneHka BO3JCHCTBUS Ha OKpYXKarollyro cpeny. J[Ba mpuHIMIIA TPAKTHUYECKONW SKOHOMUKHU
MIPUPOIOIONIB30BaHuUs: MTpadHas cUCTEMa M IUIaTa 3a MPUPOJHBIE PECYpChl. DKOJOTHYECKas
JKCIEepTH3a.

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

MexaHnueckasi OUUCTKa CTOYHBIX BOJI. XapaKTePUCTHKA PELIETOK U MecKoJoBOK. OcBeT-
JIeHHE CTOYHBIX BoJA. KHMHeTHKa ocaxIeHHs CpeAHEIMCIIEPCHBIX MpuMeceil. XapaKTepucTHKa
OTCTOWHUKOB. OTCTanBaHME B TOHKOM cJO€ JKUAKOCTH. TpyOuaThle M MjacTUHYAThIE OTCTOM-
HUKU. OCBETJIEHNE CTOKOB B CJIO€ B3BEIIEHHOTO ocajika. duinbTpoBaHue. XapakTepuUCTHKa amnma-
paTtoB ¢ (QWIBTPOBAILHBIMU NEPErOPOJKaMU M 3epHHUCTOM 3arpy3koil. bapabanubie (UIBTpPHL.
Tuns! ¢puneTpyromux mMarepuanoB. MHorocioitHeie ¢puibTpbl. dnoTtamus, ee GU3NKO-XUMHUYE-
ckasi cynrHocTh. CriocoObl (GproTaMoHHOW ouncTKU. DoTanys ¢ MOMOIIBIO MalllUH UMIeIep-



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

DU3NKO-XMMHUYECKAsi OYUCTKA CTOYHBIX BOJA. OUMCTKAa CTOKOB OT MEJIKOJUCIEPCHBIX U
KOJUIOMJIHBIX IIpUMEce. XapaKTEpUCTUKA SABJIEHUS Koaryisiquu. l'erepokoaryisinusa. Pacrpo-
CTpaHEHHBIE KOAryJsHTHI. XapaKTepHCTUKAa MHKYOAllMOHHOTO MEpHOJa, CTaJIul pOCTa YACTHUIL
TBepIo# (a3pl u cTamuu crapeHus TBepAol ¢as3bl. BimsHue paznuyHbXx (AaKTOPOB HA MPOLIECC
koarymsiuuu. CoocaxJeHHe pacTBOPUMBIX IpUMeEcel Npu rerepokoaryiasuuu. OmnpenencHue
¢dnokynsun. OU3NKO-XUMUYECKUE OCHOBBI SBIICHHUS (uIoKyssiuu. Tunsl (rokynsHaTOB. [IpH-
MEpbI UCIOJIb3YeMBbIX B MPOIECCaX OYMCTKH CTOKOB MPHUPOIHBIX U CHHTETHYECKHX (DIOKYIISH-
TOB. CBS3b QIIOKYIISIIAN C KOATYIISALIUEH.

OumncTKa CTOYHBIX BOJ OT PACTBOPUMBIX HEOPraHWYECKUX MpuMecei. PeareHTHbIE METO-
nel. Meton oOpatHoro ocmoca (runepduibTpanus) U yiabTpaduiabTpaius. XapakTEepUCTHKA
MeMOpaH JJis OCYIIECTBIEHUS 00paTHOr0 ocMoca. Meto1 HoHHOTO oOMeHa. OYHCTKA CTOYHBIX
BOJI OT PaCTBOPUMBIX COJIEH METOJOM AJIEKTPOANAIH3A.

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

OBTpodUKaIUsi BOJOEMOB. XapaKTepUCTUKA OJIMIOTPOQPHBIX M IBTPO(DHBIX YCIOBUHN B
BoJloeMax. AHTpPOIOTEHHOE 3BTpO(HUpOoBaHME BOJOEMOB. DBTpoduKaIus u mpoliemMa CHUHE-
3eJIeHBIX BOJIOpOoCciied. ANbroTOKCHHBI. OKHCIUTENbHO-BOCCTAHOBUTENIBHOE (PEIOKC) COCTOSTHUE
BOJIOEMOB U €r0 CBA3b € 3BTpodu3aiueil. Poap TOHHBIX 0TIOXKEHUN B (GOPMHUPOBAHUM KadecTBa
BOJIHOM cpenbl. KpyroBopoT Maprasiia B mpyupoIHOM BOJHOW Cpe/ie B YCIOBUSIX IBTPOQPHUKAIIUN
BosoeMoB. McTrouHnkn HaHOCOB U OnoreHoB. boprba ¢ 3BTpodu3zanueit. Poab 00JIOTHBIX 3KOCH -
cteM B 0oprbe c sBTpodukanueii. KoHTposib 3a 0cagkOHAKOTUICHHEM W YPOBHEM OHMOTEHOB.
[IpoGneMbl aHTPOTIOT€HHOTO 3aKHCIIEHUSI BOJOEMOB.

OO0mwme mpeacTaBIeHUs] 0 METOJIaX OYMCTKH aTMOC(hephbl OT Ta3000pa3HbIX M adPO30JIhb-
HBIX 3arpsi3HUTeNel: abcopOmus, aacopOuus, KOHACHCAIUs, KaTaJuTHYecKas HeWTpasu3aius,
JOKUTaHKe. YIaBJIMBaHUE a’po30Jiel B ckpyOOepax, ¢puibTpax, snekrpoduiabTpax. OuucTka oT
MIBUTH.

[TouBennnie skocuctembl. [IpoGieMbl OXpaHBI OKpYXKawolled cpedabl B Ipolecce
CEJIbCKOXO03SUCTBEHHOTO MTPOU3BOACTBA. HapylieHue OMoI0ruueckoro paBHOBECHUS B Pe3yiibTare
MIPUMEHEHUS] YI0OpeHU U SI0XUMHUKATOB.

Hcrouynukn TBEpABIX OTXOJOB; MX CBOMCTBA; FOPOJACKONW MYCOp, WJI CTOYHBIX BOJ, OT-
XOJIbl CEIbCKOXO3SICTBEHHOTO MPOM3BOJCTBA, LIEUIIONI03a W Oymara, OTXOAbl XUMHYECKOMN
MIPOMBIIIJIEHHOCTH, 30J1a, I1ak. [lepepaboTka 0TX010B; 3axopoHeHne. OU3NKO-XUMUYECKUE Me-
TOABI OYUCTKU. XUMHUYECKass 1 OMoXuMuieckas o0padotka otxoa0B. CoBpeMeHHbIe OMOTEXHO-
JIOTUYECKHE METOJbl 00e3BPEeKUBAHUS OTXOJ0B. MHOTOCTYNEHYAThIE KOMIUIEKCHBIE CHCTEMBI.
Tepmuueckue ciocobbl 006e3BpexkrBanus. MeTopl pa3feNeHus: Ipu yTUIN3auu oTxoaoB. Hce-
M0JIb30BAHKUE TBEPBIX OTXOJOB IIPOMBIILIEHHOCTH.

Knaccugukanuss paguoakTUBHBIX OTXO0J0B. [IpoGiembl JoOKamu3alMM, KOHCEpBAIUH,
3axopoHeHus. [lepepaboTka u HCHoOIb30BAHNUE.

MECTO XUMHUUYECKHX ITPOU3BOJICTB B KOHIEIIIUN YCTOMYUBOT'O PA3BU-
THUA

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

M OKPYKAIOUIEW CPEJIbI

OcHoBBl Teopuu omacHocTedl. OmacHoe cocTosiHMe; ero mapamerpbl. Knaccudukarus
OIIACHOCTEW. YPOBEHb OMACHOCTU M METOJIbI €ro OLUEHKU. MeXaHn3Mbl ONACHBIX BO3JICHCTBHIA.
[kana onacHocteil. [lonsTue 00 sxonoruueckoM prucke. HopmasbHbIi (10MyCTUMBII) 9KOJIOTH-
yeckuil puck. [IpaBuia 10mycTUMOro 3K0J0TM4YecKoro pucka. OneHka Tpex COCTaBISIOMIMNX KO-
JIOTHYECKOro pucka. [IoHsATHE O 30HAaX MOBBIIIEHHOTO HKOJIOIMYECKOTO PHUCKA, 30HAX YpPE3BBI-
YaifHOW 3KOJIOTMYECKOW CUTyallMM U 30HaX 3KoJjormdeckoro OenctBus. OCHOBHbIE TEHACHLIUU
pa3BUTHUS ONACHOCTEW MPUPOJHOTO M TEXHOTEHHOro xapakrepa. [IoHATHsS 0 paguycax 3KOJIOTH-
YEeCKOM, aBapUIHON U NICUXOJIOTMUECKON O€30MacHOCTH MPU COOPYKEHUH U IKCIUTyaTallud TeX-
HOT€HHO OIAaCHBIX OOBEKTOB.

AHnamu3 pucka. [IpuyumHBl BO3HHMKHOBEHMS aBapuiiHON cutyauun. Popmyna OLEHKH
pucka. OCHOBHBIE BOIIPOCHI, pelIaeMble aHaIu30M pucka. [locienoBarenbHOCTh 3TANlOB aHAIN3A
pucka. Ilonsitue o gepeBe coObITUH U JAepeBe OTKa30B. LI€HHOCTH HCHOJB30BaHUS JEpeBa
OTKa30B Mpu aHanu3e pucka. Hanbosnee BeposTHbIE TUIIBI UCXOAHBIX OTKa30B. YacTOTHBIN aHAIN3
aBapUHBIX COOBITHH. DTambl YacTOTHOrO aHaiu3a. YeTelpe 3ajauu, pelraeMble METOJaMu
JiepeBa OTKa30B U JiepeBa cOObITUN. MeToinyeckiie OCHOBBI aHAJIM3a PUCKa C MOMOIIBIO JIepeBa
OTKa30B. XapaKTepuCTUKa Tpex TIpynn oTka3oB. CTpykrypa nepeBa oTkas3oB. [Ipumepsr
HCIIOJb30BAHMS JIOTMUECKMX 3HAKOB IIPH IOCTPOCHHM JepeBa OTKa30B. YeTelpe craauu
MIPOXOKIACHUSI TPOLIETyPhl aHAIH3a JIepeBa COOBITUH.
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Ilepeyennb npakTHYecCKUX padoT

No Ne paznena u HaumenoBanue npaxrtuueckux padbot | Tpymoem | Ilpaxtuueckas |[OueHOUYHBIE dopMupyemsle
/I | rempl KocTh MOATOTOBKA CpeacTBa KOMIICTCHIIUN
(uacsl)
JTACIUTUINHBI
1 Oxpyxarorias 1. OkuCIUTENbHO-BOCCTAHOBUTEILHOE 2 2 [TpoBepka VK-8.1
cpena Kak (penokc) cocTosHME BOJOEMOB H €r0 KOHTPOJIbHBIX
crcTeMa CBSI3b C OBTpodu3anueid. Poib JOHHBIX Y MUHU- [K-4,1
OTJIOKEHUH B QOpMUPOBAHUH KauecTBa KOHTPOJIBHBIX IK-5.2
BOJHOM CpeJIbl paGor MK-6.1
2. McTouyHNKN HAHOCOB ¥ OMOTE€HOB. 2 2
Boprba c aBTpoduzanmeii. Ponb
OOJIOTHBIX IKOCHCTEM B OOpROE ¢
sBTpodukanueii. KoHTpoib 3a
0CaJIKOHAKOTUICHUEM U YPOBHEM
ouoreHoB. [IpobaemMbr aHTPOITOTEHHOTO
3aKHCIICHUS BOJOEMOB
2 AnTpororeHnsie | 3. OBTpodHKanuUs BOTOEMOB. XapaKTepu- | 2 2 ITposepka VK-8.1
BO3 HCﬁCTBHH Ha CTHKa OJ'II/IFOTI)O(I)HLIX " 3BTpO(1)HI:IX KOHTPOJIBHBIX
OKPYKAIOLIYIO YCJIOBHI B BOZOEMAX. AHTPOIIOIE€HHOE DB~ U MUHH- gﬁg;
cpey TporpoBaHHE BOTOEMOB. 9BTpO(1)HK3.EIH$[ KOHTPOJIBHBIX K- 6.1
U TIpo0JieMa CHHE-3eJICHBIX BOAOPOCTIEH. pabor '
AJIBrOTOKCHHBI.
4. IlouBennsie 3xK0ocucTeMBI. [IpodmeMbt
OXpaHbl OKPY>KaIoIel Cpe/ibl B IpoIIecce 2 2
CENbCKOX03HUCTBEHHOTO TIPOU3BOJICTBA.
HapymeHne OMonornueckoro paBHOBECHS
B pe3yabTaTe IPUMEHEHHS yI00pEHUA 1
SITOXUMHUKATOB
3 (OCHOBHbBIE 5. MexaHnyeckass O4MCTKA CTOYHBIX BOJI. 2 [IpoBepka VK-8.1
HATIPaBJICHUS 1 XapaKkTepUCTHKA PEIIETOK U MECKOIOBOK. KOHTPOJIbHBIX U
OcgemsieHne cTOUHBIX BoJ. KuHernka MUHH- TK-4,1
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METO 16l 60PHOBI
C 3arps3HECHUSAMHU
OKpYyKaroLen
cpenbl

OCaX/IEHUS CPEAHETUCTIEPCHBIX
npuMeceil. XapakTepuCTHKa
OTCTONHUKOB. OTCTauBaHUE B TOHKOM
cioe xuakocT. TpyOuaTsie n
IIaCTHHYAThIe OTCTOMHUKU. OCBeTIeHNnE
CTOKOB B CJIO€ B3BEILIEHHOI'O 0CAJIKa

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

7. dnoranus, ee PUINKO-XUMHUECKAsT
cyuHocTh. CriocoObl (roTaruOHHOM
OYHNCTKH. (DJIOTaHI/ISI C ITIOMOIIBIO MAallINH
VMITEIJIEPHOTO THTIA. XapaKTepUCTHKA
HaTopHOH (ioTanuu. Y cTpoiCcTBO
(hITOTOOTCTOMHUKOB. XapaKTepPUCTHKA
3JIEKTPOhIOTAIIHH

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

9. OuncTKa CTOYHBIX BOJ OT

KOHTPOJIBHBIX
padoT

I1K-5.2
I1K-6.1

13




PacTBOPUMBIX HEOPTAaHUYECKHUX
npumeceil. PearentHeie meTonsl. Meron
o0paTHOro ocMoca (runepuIbTpaLys) u
yabTpadmIbTpanys. XapakTepUCTHKA
MeMOpaH JUIst OCYIIECTBIICHHS 00paTHOTO
ocMoca. Meron HOHHOTO 0OMEHa.
OumncTKa CTOUHBIX BOJ OT pACTBOPUMBIX
coJIel METOJIOM JIEKTPOIHAIN3a

Mecto
XUMHAYECKUX
MPOU3BOJICTB B
KOHUEIILINU
YCTOMYHBOTO
[pa3BUTHS

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

11. OGmme mpeacTaBICHUS O METOAX
OYUCTKH aTMOC(hEpHI OT Ta3000pa3HBIX U
AdPO30NIBHBIX 3aTrPs3HUTENCH: abcopOITs,
ancopOImsi, KOHICHCAITHS,
KaTaJiTHYecKasi HeWTpaiu3aus,
JIO)KUTaHue. YIaBirvBaHUE a’dpo30iiei B
CKpyObepax, ¢puipTpax,
anekTpoduibTpax. OUMCTKA OT MBLTH

12. icTOYHMKY TBEPJBIX OTXOMOB; X
CBOIICTBA; FOPOACKON MyCOp, UJI CTOYHBIX
BOJI, OTXOJIBI CENbCKOX03HCTBEHHOTO
IIPOM3BOJICTBA, IEIITI0I03a U Oymara,
OTXOJIbl XHMHYECKOH TIPOMBITIIIEHHOCTH,
3oima, nuak. [lepepaboTka oTX0/10B;
3axopoHeHue. OU3NKO-XUMUYECKHE
METOJIbI OUUCTKU. XUMHUYECKas H
OonoxuMuyeckas o0paboTKa OTXOIOB.
CoBpeMeHHbIE OMOTEXHOIOTHIECKIE
METOJIbI 00€3BPEKUBAHUS OTXOJIOB.

IIpoBepka
KOHTPOJIbHBIX U
MHWHU-
KOHTPOJIbHBIX
pabot

VK-8.1

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

13. buonorndeckast O4UCTKA CTOYHBIX BOJ
AKTHBHBIH W1, OMOIIJICHKA. MeXaHU3MbI
OKHUCJIUTEITLHOTO ¥ BOCCTAHOBUTEIHLHOTO
MIPOIIECCOB OMOOYUCTKH. AIPOTCHKH,
onodunbTpsl, OMoTOrNUecKkue npyasl. Mx
YCTPOMCTBO M NpUHIUI AercTBH. [Tyt
MIPEIOTBPAIICHHS TIOCTYTIICHHUS B
TIPUPOTHBIE BOTOEMBI OHMOTCHOB W3
COOPY)KEHUH OMOJIOTHYECKON OYMCTKH.
ITpuniun nercTBUs METAHOTEHKOB.
buonornyeckas mepepaboTka 0TX00B
’KHBOTHOBOJICTBA.

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

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

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

16. OmeHka Tpex COCTaBISIONIIX
9KoJI0rHyYecKkoro pucka. [lousatus o
paauycax SKOJIOTMYECKOM, aBapuUilHON U
MICUXOJIOrMYEeCKOi 6€30MaCHOCTH IPU
COOPY’KEHHUH M 3KCIUTyaTallil TEXHOTEHHO
OIACHBIX OOBEKTOB

17. IlpuavHBI BOSHUKHOBEHUS aBapUHHON

[IpoBepka
KOHTPOJIBHBIX U
MUHU-
KOHTPOJBHBIX
padot

VK-8.1

I1K-4,1
I1K-5.2
I1K-6.1
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cutyanu. OCHOBHBIE BOIIPOCHI, 2 2
pelaeMble aHAJIN30M PHUCKA.
[locnenoBaTenbHOCTD ATANOB aHAIN3A
pucka. [lonsiTue o nepeBe coObITHH U
JepeBe OTKa30B. MeToanyecKne OCHOBBI
aHaJu3a prcKa ¢ MOMOIIBIO IepeBa
OTKa30B

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

* Ha mpaktudeckne padoTsl oTBoaAUTCS 16 yacoB. KaxkaomMy cTyneHTy npemiaraetcs BBIIOJIHUTS PaOOThI U3 MPEICTABICHHOTO CITUCKA.
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4.3.2. Ilepeyenn TeM (BONPOCOB), BHIHOCUMBIX HA CAMOCTOSITEJIbHOE H3yYeHHe
(camocTosiTeIbHASA padoTa CTY/JACHTOB)

Ne Tema 3ananue ®opmupyemas | UK
HEJI. KOMITCTEHITHS
1-4 Iloaroroska VK-8, T1IK-4 VK-8.1
OxpysKalomas cpexa Kak KOHTPOJIbHBIM [1K-5, T1K-6 [1K-4.1
cHCTeMA MUHH- I1K-5.2
KOHTPOJIbHBIM I1K-6.1
pabotam
5-8 TToxroroska VK-8, T1IK-4 VK-8.1
AHTpONOreHHbIE KOHTPOJIbHBIM [1K-5, T1K-6 [1K-4.1
BO3/1eliCTBUS HA MUHH- ITK-5.2
OKPYJKAIIIYIO Cpeay KOHTPOJIbHBIM ITK-6.1
pabotam
9-11 | OcHoBHble HanpaBaeHust | [loaroroska VK-8, IIK-4 VK-8.1
U MeToAbI 00PHOBI € KOHTPOJIbHBIM [1K-5, TIK-6 [1K-4.1
3arpsisHeHusIMH MUHU- [1K-5.2
OKpY:Kaloleii cpeabl KOHTPOJIbHBIM [1K-6.1
paboTtam
12-14 | MecTOo XUMHYECKHUX IToaroroska VK-8, I1K-4 VK-8.1
NMPOU3BOACTB B KOHTPOJIbHBIM [1K-5, TIK-6 [1K-4.1
KOHIENIIUN YCTOHYUBOIO0 | MUHU- I1K-5.2
pa3BUTHA KOHTPOJIbHBIM [1K-6.1
pabotam
15-17 ITogroroBka VK-8, I1K-4 VK-8.1
IIpuHIUNBI 00ecnieyeHusi | KOHTPOIbHBIM [1K-5, I1K-6 [K-4.1
0e30MacHOCTH YejioBeKa | MHUHHU- [1K-5.2
U OKpY:KaKolel cpeabl KOHTPOJIbHBIM I1K-6.1
paboTam
4.4 MeToanuyeckne yKazaHusi M0 OPraHU3alMH CAMOCTOATENbHON PadoThI
CTY/IEeHTOB

CamocrosTenbHas paboTa CTYACHTOB, CBs3aHHAs C 3aKpEINICHHEM TEOPETUYECKOTO
MaTtepuana B BUAE MOATOTOBKH K TEKYIIEMY KOHTPOJIIO MPOBOJUTCS BO BHEAYTUTOPHOE BpEMs.
MeTtouueckre peKOMEHIAIMN MO THIOBBIM 33aJaHUSIM CaMOCTOSITEIbHON pabOThl CTYIEHTOB
npuBeIeHbI B (DOHIE OIIEHOYHBIX cpencTB Y MK/,
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V. YYEBHO-METOAWYECKOE H HHOOPMAIIHOHHOE OBECIIEYEHHE
JAACIHTITHBI (MOLYJIST)

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

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

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

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

B) JONOTHHUTENBHAS THTEPATypa

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

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

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

s W e

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

2. http://www.chem.asu.ru.html
3. www.elarusu.ru/.../1569/ 1/1333921_exam.pdf
4. http:www. ksu.ru/chmku/docs/knd_06.rtf
5. http:/www.edu.ru./db/portal/spe/archive.htm
6. http:www.anchem.ru
V1. MarepuaabHo-TexnugecKkoe ofecinedcHHe AUCIHILTHHEBL:

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

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

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

VI1l. OBPA3OBATEJIBHBIE TEXHOJIOI'NHU

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

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

Ouenounnie MmaTepuaanbl (OM):

OneHouHble MaTepUallbl TEKYILIETO0 KOHTPOJIS - B BHI€ MUHU-KOHTPOJIBHBIX paboT, pa3dbopa
KOHKPETHBIX CUTYallU, pellieHusl CUTYallHOHHBIX 3aja4, AJ0BBIX Urp U ap. HazHaueHue
orieHouHBIX cpenactB TK - BeisiBUTE chopmupoBanHOCTh KoMnieTeHni YK-8.1; T1K-4.1;
[1K-5.2; TIK-6.1.

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

Oxpyskaronias cpeja Kak cucreMa

CrpykTypa 5KOCUCTEM. DJIEMEHTHI SKOJIOTMUECKUX CUCTEM U UX XapaKTePUCTHKU.
DKOJIOTHYECKHE KPU3HUCHI U SKOJIOTMYECKUE PEBOJIOINH B HUCTOPUU [IUBUIIA3ALIHH.
3akonsl KomMoHepa.

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

MexaHu3MBbl CAMOPETYJISIIUHI, CaMOOYHIIeHrne Onocdepsl.

B xax oM cityuae He0OX0AMMbI KOHKPETHBIE IPUMEPHI.

AHTpONIOreHHBIE BO3JACHCTBHS Ha OKPYKAIOIIYIO Cpeay

TexHOreHHbIe CUCTEMBI: OTIpe/IeIeHUe, KIacCupUKaLHSL.

HcTounuku BbIOpOCa 3arpsi3HSAIOIIMX BEIIECTB B OKPYXKAIOLIYIO CpPEy.
DKOoJIOrHYecKHe NOCIECTBUS 3arpsA3HEHHsI OKpYyXKaroIlle cpeibl 1 IpoOIeMbl
9KOTOKCHKOJIOTHH.

Okonornyeckue npobiaems! Mpkyrckoit ob6mactu.

IToka3aTenn KayecTBa OKPYKaIOLIEH CPEbI.

OKoJIorn4ecKas SKCIepTu3a.

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

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

XapakTepucTUKa peLIeTOK U MECKOJIOBOK.
Kunernka ocaxieHus1 CpeJHEIMCIIEPCHBIX TPUMECEH.
XapakTepucTUKa OTCTOMHUKOB.
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@unbTpOBAHUE.

@rnoTanus, ee PU3NKO-XUMUYECKasi CYIIHOCTb.

OuncTKa CTOKOB OT MEJKOJHMCIIEPCHBIX M KOJJIOWAHBIX MpUMecel. XapaKTepUCTUKA SIB-
JeHus Koaryssinuu. ['erepokoarymsus.

Omnpenenenue Guokynsaun. PU3NKO-XUMUYECKHE OCHOBBI SBICHUS (QIIOKYIISIIHU.

O4ncTKa CTOYHBIX BOJ OT PACTBOPUMBIX HEOPTaHUIECKUX ITPUMECEH.

Meto o6paTHOTO OcMOca (TUIepOUIbTPALNs) U YIbTPAPHIBTPALIHSL.

Buonornyeckast O4MCTKA CTOUYHBIX BOJ]

OBTpo UK BOJOESMOB.

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

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

VIcTOYHHMKH TBEP/IBIX OTXOJIOB.

[lepepaboTka 0TX0A0B; 3aXOPOHEHHUE.

Knaccugukarms painoakTHBHBIX OTXOIO0B.

CuryannonHas 3agada: CoCcTaBUTh CXEMY OUMCTKH BBIOPOCOB B aTMOC(EPY/CTOUHBIX BOJT
MpeanpusTHs (10 BIOOPY MPEmno1aBaTesl)

XUMHYECKHE IPON3BOJICTBA M KOHIIEHIINSA YCTOMYMBOTO PA3BUTHS

Pecypco- u sHeprocOepekeHre u KOMIJIEKCHOE UCTIOIh30BAHHUE CHIPHSI

TpebGoBanus Kk pecypcocOeperaronieii TeXHOJIOTHH.

[lpyuHUMOBI CO3AaHUA SKOJOTMYECKM YHCTHIX ©  KOMIUIEKCHBIX MAalOOTXOAHBIX
TEXHOJIOTUH.

Ponb xuMHuueckoi TEXHOJIOTUH B DHEPTOCOEepEKECHIH.

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

O0ecneueHne 0€30IMaCHOCTH YEJIOBEKA U OKPYKarOMIEH cpeIbl

Knaccudukanus omacnocreid. [llkana onacHOCTEH.

[IpaBusia JOMYCTUMOTO YKOJOTHYECKOTO PUCKA.

30HBI TTOBBIIIEHHOTO IKOJIOTHYECKOTO PUCKA, 30HBI YPE3BBIYAMHON IKOJOTUUECKOU CUTY-
allMy M 30HBI SKOJIOTHYECKOTO OENCTBHSL.

Panuycel skog0rn4ecKkoii, aBapuifHOM U MCUXOJIOTHYECKON O€30MaCHOCTH.

CocraBiieHHE JiepeBa 0TKa30B (110 3aJaHHI0 ITPETNoIaBaTeIs).

CocraBiieHne aepeBa COOBITHIA (110 3a/IaHHUFO TIPETIOIaBATEIs ).

TemaTuka 3aaHuii 17151 CAMOCTOSITEJILHOM PadoThI

1. Oxapakrepu3oBaTh TOIUIMBHO-3HEpreTUYeCKHi koMiuieke pkyTckoii o0nacTu.

2. Pa3MenieHne OCHOBHBIX MNPEANPUATUN XUMUYECKOH NPOMBIIIJICHHOCTH W HPEANpUATHHA
LIBETHON MeTa/Typruu Ha Teppuropun Mpkyrckoit o0nacTu.

3. OxapakTepu3oBaTh pasMeIlleHHe MPEANPUATHNA LEJUTI0N03HO-0yMakHOM MPOMBILIIIEHHOCTH
Ha Tepputopun MpkyTckoit 001acTH 1 OLEHUTh XapaKTep 3arpsA3HEHUI OKpYKarollei cpeibl
9TUM THUIIOM NPEANPHUITUH.

4. Bo3zneiictBue AHrapcKMX BOJOXPAaHHIIUII Ha 3KOJIOIMUYECKYI0 0OCTaHOBKY Tepputopuu Hp-
KYTCKOH 00J1acTH.

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

12.
13.
14.
15.
16.

17.
18.

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

25.
26.

217.
28.
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Haubonee onacubie Tumnsl npeanpustuii UpkyTckoil 001acT ¢ TOUKU 3pEHUS 3arpsA3HEHUS
TeppuTopuu MpKyTCKON 00JaCTH SKOTOTHYSCKUMH SITaMU.

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

OxapakTepr30BaTh OCHOBHBIE (PAKTOPBI, CHOCOOCTBYIOMIME 3arps3HeHnto baiikana n mooe-
pexXbs 03epa.

Wpkyrckast pernoHanbHasi cCuCTeMa 3K0JI0TM4e€CKOr0 MOHUTOPHHTA.

Ponb Hayku M TEXHMKHU B pelIeHUH MpoOJIeM OXpaHbl OKPY)KaIOLIEH cpelpl U o0ecreueHnn
IKOJIOTHYeCKOi Oe3omacHocTr pKyTcKoi 001acTh 3a MOCieHee NeCATUIICTHE.
3arpsi3HeHue balikana NpoMbIIIIEHHBIMU TPEIIPUATUIMH OOEPEKbS.

Ponpb xkene3sHoJopoKHOTO TpaHCHIOpTa B 3arpsi3HeHUH BogoeMoB Mpkyrckoit oOnacru.

[Iytu 3arps3Henus 3anuBoB VpKyTCKOro BOJOXpaHUINIA OHoreHaMu (3BTpOo(UKAaIIHs BOJIO-
eMoB). [Iporuo3 cocTosiHus 3aJIMBOB B YCIIOBUSIX IPOTPECCUPYIOIIEH 3BTPOPUKAIIH.
WcTounuku 3arpsi3HeHus 1oro-3anaaHoi aksatopun baiikana (noprt baiikan, Kyntyk,
Cmopnsnka, balikanbek).

Mertoipl 00e33apaxMBaHUs U OYUCTKH MUTHEBOM BOJIBI. 3aBUCHUMOCTh CIIOCOOOB OYMCTKHU OT
MIPUPOJIBI 3arps3HEHUN.

Opranuyeckue 3arpsi3HATENIH MUTHEBOU BOJIBI.

3arpsi3HeHus! IPUPOIHBIX BOJIOEMOB TUOKCHHAMU. MicTounuku 3arpsisHeHuil. bopnoa ¢
JTMOKCHUHOBBIMU 3arpsS3HEHUSMU.

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

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

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

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

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

DKOJIOTHYECKHE aCIIEKThI MPOU3BOJICTBA amtoMUHUS B IpKkyTckoi obiacTu.

TennoBoe 3arpsi3HEHNE OKPYXKAIOLIEH Cpeibl IPOMBIILUICHHBIMU ITpeanpusatusamu Upkyt-
CKOM o0nactu.

[IpoGnemsl 3arps3Henus Bogoxpanuiuil Upkyrckoi o01acTu pTyThio.

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



11.4. OuenouHsle cpeAcTBaA AJIs IPOMEKYTOUHON aTTECTALIMHU - 3A4ET.

Kpurtepuu oneHuBaHus pe3yJibTATOB 00y4YeHHUsI:

Heo6x01uMo BBITIOJIHUTE BECh TIEPEUCHDh CAMOCTOSITEIIBHBIX paboT (cM. 1. 4.2, 4.3.2.)
O1rieHUBAETCsI MOJHOTA U KAYECTBO BBIMOJIHEHUS, ohopmiieHHe (MakcumyM 50 GayuioB).
Heo06x01uMo BBITIOJIHUTE BECh TIEPEYCHh KOHTPOJIBHBIX PadoT (cM. 11.8)

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

Jlnis ToydeHus 3adeTa IO JTUCIHILIMHE HEOOXOIMMO BBINIOJHHUTH CAaMOCTOSTEIBHBIC H
KOHTPOJIbHBIE paOOTHI, OTBETHTH Ha BOMPOCHI TEKYIIET0 KOHTpoJisi. HeoOxommmo HabpaTe MUHUMYM
60 OamoB.

Kpurtepuu onieHuBaHusi 0TBETOB Ha 3a4éTe:

Ouenka «He 3a4TEHO»

(dparMeHTapHOE 3HAHUE MPEIMETA, OTCYTCTBHE YMEHUN M HABBIKOB IPUMEHEHHST METOIOB
Y TIOJIXOJIOB M3y4aeMOM JUCLMILIMHBI IPU PeIlIeHnH yueOHBIX 3a7a4 (MeHee 60 6amioB).

Ounenka «3a4TeHO»

B IICJIOM, Cq)OpMHpOBaHHI)Ie, BO3MOXHO, COACPKAIMUE OTACIbHBIC HpO6e.]'II)I 3HaHUA IpeamMera,
YMEHHUE TPUMEHITH METOBI U MTOAXO/IBI H3ydaeMOH AUCITUTLINHEI IPH PEIICHUH YIeOHBIX 3a/1ad C
MHHHMMAaJIbHBIM KOJINYECTBOM OIINOOK HEPUHOUIINAJIBHOI'0 XapaKTepa, HAJIMYUEC HABBIKOB ITPUMCHCHU A

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

MPUMEPHBII IEPEYEHB BOITPOCOB K 3AYETY.

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

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

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

4. 3akonsl Kommonepa.
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Bopsba ¢ 3BTpodukanueii. Poss 6010THBIX 3KOCHCTEM B 60ph0E ¢ IBTpoPUKaLIneii.
XapakTeprucTHKa COBPEMEHHOTO 3KOJOTHYECKOTO KPU3HCa.

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

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

MexaHnuecKkasi OYMCTKA CTOYHBIX BOJI. XapaKTEPUCTHKA PEHIETOK M MecKOJIOBOK. OcBeT-
JICHWE CTOYHBIX BOJI. KMHETHKA OCaKICHHS CPETHETUCTIEPCHBIX TIPUMECEH.

Hcrounuku BbIOpOCa 3arps3HSIONIMX BEIIECTB B OKpyXaromlyio cpenay. HMurtepnHarmo-
HAJIBHBIA XapakTep SKOJOTHYECKHX MPOOJIeM M MX XapaKTepHCTUKA. Mepbhl, peKOMEHIIy-
eMbIe JUI YMEHBIICHHS JKOJIOTHYECKOTO JIaBJICHUS HAa OKPYKAIOIIYI0 CPEAy CO CTOPOHBI
9YeJI0BEUECTBA.

Tepmudeckoe 00e3BpeXMBaHHE MUHEPAIN30BAaHHBIX CTOYHBIX BOJ. KOHIEHTpHpOBaHWEB
BEITIAPHBIX amllapaTax.

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

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

DKoJIoTHYeCcKasi KyJNbTypa, 5SKOJIOTUYECKOE CO3HaHHWe, AacKeTH4eckue wuzaeanbl. J[Ba
MPUHIIUIA TPAKTUYECKOM SKOHOMUKHU MPUPOAONOIL30BaHus: TpadHas cucTeMa U Ija- Ta
3a MPUPOJHBIE PECYPCHI. DKOJIOTUYECKAs! HIKCIIEPTH3A.

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

Texnorennsie sxkocuctembl. Texnochepa. [lonstue 06 sxonoruueckom pucke. Hopmainb-
HBIM (OMYyCTUMBIN) 3KOJOTHYeCKuil puck. [IpaBuia IOMyCTUMOro 3KOJOTHYECKOTO PHUC-
ka. OLeHKa TpeX COCTaBISIONINX HKOJIOTHUECKOTO PUCKA.

[TonsiTHe O 30HAX MOBBIIMIEHHOTO SKOJIOTMYECKOTO PHCKA, 30HAX YPE3BBIYAMHON SKOJIOTH-
YEeCKOM CUTyallud M 30HaxX 3Kojoruuyeckoro OeactBusi. OCHOBHBIE TEHAEHIUM Pa3BUTHS
OTaCHOCTEH MPUPOTHOTO U TEXHOT€HHOTO XapakTepa.

Ponb nOHHBIX OTIOXKEHUH B JOPMUPOBAHUHU Ka4€CTBA BOJHOU CPEIBI.

[TonsiTus 0 pagMycax SKOJIOTMYECKOH, aBapMHHON M TCUXOJIOTHYECKOI 0e30MacHOCTH Mpu
COOPYXEHHH U IKCIUTyaTallud TEXHOTEHHO OMAaCHBIX 0OBEKTOB.

XapakTepucTuka OTCTOMHMKOB. OTCTavBaHUE B TOHKOM CIiO€ KUAKOCTH. TpyOuaTsle u

IUIACTUHYATBIE OTCTOMHUKN. OCBETIICHHE CTOKOB B CIIOC B3BEIICHHOTO ocaaka.
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. HecopOuus neTydyux MHUHEpAJIbHBIX MPUMECeH B TOKe MHEPTHOTOo rasza. Kparkas xapakre-
pUCTHKA 1ecopOepOB: HACATOUHBIX, 0ApPOOTAKHBIX, PACTIBUTUBAIONINX U TICHHBIX.
OunpTpoBaHue. XapaKTEPHCTUKA ammnaparoB ¢ (QUIbTPOBAIBHBIMU MEPETOPOJKAMH U
3epHUCTOM 3arpy3koil. bapabanubie GuiIbTpsl. TUIBI QUIBTPYIOLUIUX MAaTEPUATIOB.

Yersipe 3amaum, pemiacMple METOJaMH JEepeBa OTKAa30B M JiepeBa COOBITHI. XapaKTepHu-
CTHKa Ipymi 0TKa30B. CTpyKTypa JepeBa 0TKa30B.

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

Onpenenenve Quokynsiuuu. OU3NKO-XUMUYECKHE OCHOBBI SIBJICHMS (IOKyIAUUd. Turbl
¢nokynsHTOB. IlpuMepsl HCMoNb3yeMBIX B MPOLIECCAX OYMCTKU CTOKOB TNPUPOIHBIX U
CUHTETUYECKUX (IIOKYISIHTOB. CBs3b (DIOKYISALUU C KOATYIISIIHEH.

[Ipumepbl UCOIB30BaHUS JIOTMUYECKUX 3HAKOB MPH MOCTPOCHUH JepeBa 0TKa3oB. Craauu
MIPOXOKJCHUSI MPOLIETYPhl aHAIN3A JIepeBa COOBITUH.

OuncTKa CTOKOB OT MEJIKOJAMCIEPCHBIX M KOJUJIOWTHBIX MpHMeceld. XapaKTepUCTUKa SB-
neHust koarymauuu. [erepokoarynsuusi. PacripocTpaHeHHble KoarynsHThl. BrusHue pas-
JUYHBIX (PAKTOPOB Ha MPOLECC KOATYSIUU.

OuncTKa CTOYHBIX BOJ OT PAaCTBOPUMBIX HEOPraHMYECKUX IpuMeced. PeareHTHbIE METO-
JBI.

[Tonsatue o nepeBe oTkazoB. Hambosee BEpOSATHBIE THUITBI MCXOIHBIX OTKa30B. YacCTOTHBIN
aHaJIN3 aBAPUIHBIX COOBITUN. DTalbl YaCTOTHOTO aHAIK3a. 3a7au, peluiaeMble METO- TaMu
JiepeBa OTKa30B.

OumncTKa CTOYHBIX BOJ OT PAacCTBOPHUMBIX HEOpPraHUYECKUX IMpHuMeceil. MeTton oOpaTHOTO
ocMmoca (runepdriibTpanus) ¥ yabTpaduiabTpalus. XapakKTepUCTHKAa MEMOpaH I OCy-
LIECTBJIEHUS 0OPATHOI'O OCMOCA.

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

buonoruveckast o4ncTKa CTOYHBIX BOJ AKTUBHBIM WJI, OMOIIEHKAa. MeXaHU3Mbl OKHUCIIH-
TEIbHOTO U BOCCTAHOBHUTEIHHOTO MPOLECCOB OHOOYHMCTKH. ADIPOTEHKH, OHO(PUIBTPHI,
O6uonornyeckue npysl. X ycTpoHCTBO M IPUHLIKI AEHCTBUSL.

OuncTKa CTOYHBIX BOJ OT PAaCTBOPEHHBIX OPraHMUYECKUX IPUMECEN NECTPYKTUBHBIMU
Mmetonamu. Ilapodasznoe okucnenue (orueBoit meron). Kuakodaznoe okuciaeHue (MOKpoe
cKkuranue). TepMoKaTaJUTHYECKOe OKHCIeHHe B maporazoBoi ¢aze. Oxucne- HHE
IIPUMECEN 030HOM, KUCIOPOJOM, XJIOPOM. DIIEKTPOXUMHUUECKOE OKUCIIEHUE.

OO1u11e mpeacTaBIeHUs 0 METOIaX OYUCTKH aTMOC(Ephl OT ra3000pa3HbIX U a3P030JIb- HbIX

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



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

36. [TouBeHHsie 3KOcHCTEeMBI. [IpoOMeMBI OXpaHbl OKpYXKamIIeld cpeapl B  IpoIecce
CEJIbCKOXO35IMCTBEHHOIO Ipou3BojcTBa. HapymieHnue OMOJIOTHYECKOro paBHOBECUS B
pe3yibTaTe MPUMEHEHUsT yA0OpEeHHH U AI0XUMHUKATOB.

37. ICTOYHHMKHN TBEpPABIX OTXOJOB; X CBOWCTBA; TOPOJICKON MYCOp, MJI CTOYHBIX BOJ, OTXOJIBI
CEeNTbCKOXO3SUCTBEHHOTO TPOU3BOJCTBA, MEJUII0JI03a M Oymara, OTXOABl XHMHYECKOM
MPOMBIIIICHHOCTH, 30J1a, [IUIAK.

38. [lepepaboTka 0TX00B; 3aX0poHeHHE. DUBNKO-XUMHUECKIE METOBI OUHCTKU. XUMHUIECKas
n Ouoxmmuueckas 00paboTka 0Tx0J0B. COBpEeMEHHbIE OHOTEXHOJOTMYECKHE METObI
00e3BpEeKMBAaHUS OTXOJOB. MHOTOCTYIEHUAThle KOMIUJIEKCHBIE CHCTEMBL TepMHYecKHe
crocoObl  00e3BpekMBaHUsA. MeTonpl  pa3eneHusT Opu  YTHIM3AUU  OTXOJOB.
Hcnonp3oBaHne TBEPABIX OTXOJ0B IPOMBIIIIICHHOCTH.

39. Knnaccudukarnus paguoakTUBHBIX OTX0J0B. [IpoOnmempl Jokanm3amuu, KOHCEPBAIIWY,
3axopoHeHwus. [lepepaboTka U HCIOTB30BAHUE.

40. TIpyHIHITBI CO3MaHUST YKOJOTHYECKH YUCTHIX U KOMIUIEKCHBIX MaJOOTXOIHBIX TEXHOJIOTHIA.

Ponb xuMH4eCcKO# TEXHOJIOTHH B YHEProcOepeKeHUH.

PaspaGorumk:

— KaHJ. XUM. HayK, foueHT b.H. baxeHnos

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

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

7

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

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

npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvl-pa3spadbomuuxa npospammul.
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