[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: Coipos Uropb AHaTonbeBmY

[omxHocTb: [upe

[lata nonnmcam@ﬁ%gﬁg%?ro rocy

YHUKanbHbI MPOrpaMMHbIA KIKOY: YUPH

b683afe664d7e9f64175886cf9626a10¥ FRINMCKY

CTEPJINTAMAKCKHI ®UIJITUAJ

JTAPCTBEHHOI'O BIOJUKETHOI'O OBPA3OBATEJIBHOI'O

KAEHMA BEICIHEI'O OBPA3OBAHUA

1 YHUBEPCUTET HAYKU 1 TEXHOJIOT Uii»

®dakynbTeT Ecmecmeennonayunulii
Kadenpa Texnonozuu u ob6uemexHuuecKux OUCYUNIUH
AHHOTanuA padoyei NPOrpaMmbl JUCUUILIMHBI (MOTYJIS)
JTUCLUTIINHA b1.0.16 Ilpomvluunennan 3konozusn
o0si3aTesibHas 4acTh
Hanpasnenue
20.03.01 Texnocghepnan de3onacnocme
KO HAaMMCHOBAaHUC HAIIPABJICHUSA

[Iporpamma

be3zonacnocmv mexnonozuueckux npouyeccos u np0u3600cms

®opma 00yueHust
3aouynas

s mocTynuBIIMX Ha 0O0y4YEeHHE B
2023 1.

Crepautamak 2023



1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOI MPOrpaMMe HHAMKATOPAMH A0CTHKEHUS

KOMIIeTeHIIU

®opmupyemast

KoMIleTeHust (¢

YKa3aHUeM KO0/1a)
OIIK-2. Cnnocoben
o0ecIeynBaTh
0€e30I1aCHOCTD YeJIOBEKa U
COXpaHEHHUE OKPY’KaOIIEH
Cpebl, OCHOBBIBASICh Ha
MPHUHIIAIIAX KYJIbTYPBI
0€30I1aCHOCTH U
KOHIICTIIINH PUCK-
OPHUEHTHPOBAHHOTO
MBIIIJICHUS;

Koa nu HaumeHoBaHue
HHIUKATOPA 10CTHKEHH
KOMIIeTeHIIUH

OIIK-2.1. OuennBaer
OCHOBHBIE TEXHOC(EpPHBIC
OIIaCHOCTH, UX CBOMCTBA U
XapaKTEPUCTHKH, XapaKTep
BO3EHCTBUS BPEIHBIX U
OTacHbIX (PaKTOPOB Ha
YeJIOBEKA U MPUPOJHYIO
Cpeay, METO/IbI 3aIUTHI OT
HUX

OIIK-2.2. IIpumensietr Ha
IIPAKTUKE OCHOBHbBIE
MIPUHLIMIIBI aHATIU3a U
MO/JICIMPOBAHUS HAJIS)KHOCTH
TEXHUYECKUX CUCTEM U
OIpeJIeJIeHUs IPUEMIIEMOT0
pucka

Pe3yabTaTsl 00yueHus no
AMCHUINJIMHE (MOLYJII0)

OOyuaromuiics T0JKEH:

3HATh COBPEMEHHBIC METOJIBI JIJIS
pa3pabOTKH MajI0OTXOIHBIX,
9HEProcOeperaromx u
9KOJIOTMYECKH YUCTBIX
TEXHOJIOTHH, 00€CIIeUBaIOIINX
0e301acHOCTh
JKU3HEIEITCIIbHOCTH JIIOJICH U HX
3aIIUTY OT BO3MOYKHBIX
MOCIICACTBHM aBapui, KatacTpod
M CTUXUUHBIX O€ICTBHIA; CLIOCOOBI
paIoOHATIBLHOTO UCIIOJIE30BAHUS
CBIPBEBBIX, JHEPIreTUUCCKUX U
JIPYTHX BUIOB PECYPCOB
OO0yuaromuiicst T0JKEH:

YMETb MPOBOJUTH MEPOIPUATHUS
10 POpUIAKTHKE
MIPOM3BOICTBEHHOT'O TPaBMaTHU3Ma
1 Tpo(peCcCHOHATBHBIX
3a001eBaHU, KOHTPOJIUPOBATH
COOJIIOACHHE YKOJIOTMUECKOM
0€301aCHOCTH MPOBOAMMBIX PabOT

OIIK-2.3. Unentuduuupyer
OCHOBHBIE OTTACHOCTHU CPEJIbI
o0OUTaHUs YeIoBeKa,
OILIEHUBAET PHUCK UX
peanu3aium, BbIOUpaeT
METOJBI 3aIIUTHI OT
OIACHOCTH U CIIOCOOBI
oOecnieueHns KOM(OPTHBIX
YCIOBUU
KHU3HEIEATSIIbHOCTH

OOyuaromuiics JOMKEH:

BIIQJICTh HABBIKAMU Pa3pabOTKH
MaJIOOTXOIHBIX,
SHEProcOeperaroIux u
HKOJIOTHYCCKH YHCTHIX
TEXHOJIOTHI, 00eCIIeUnBaIOIINX
0€30ITaCHOCTh
JKU3HEACATEIHLHOCTH JIIOJIEH U UX
3aIlUTy OT BO3MOXKHBIX
MOCJIC/ICTBHM aBapuii, kKatacTpod
A CTUXUHUHBIX O€ICTBUI

2. e 1 MeCTO AUCHUILIMHBI (MOAYJIAA) B CTPYKTYpe 00pa3oBaTe/IbHOH IPOrpaMMbl

Lenn n3ydeHus: AUCIUIUIIUHBL:

JucnurninuHa peann3yercs B paMKax 0053aTelTbHON YacTH.
JIist oCBOCHMSI TUCHUTUIMHBI HEOOXOJUMBI KOMITETEHITUH, C(DOPMHUPOBAHHBIC B paMKax U3y4eHUs
CICAyromux JUCHOUIIINH (1)1/131/11(21, XHUMMUs, 0e30macHOCTh KUBHECACATCIIBHOCTH, OXpaHa H

0e30MacHOCTh TPy/a.

Hucuunnuna n3ydaercs Ha 3 Kypce B 5, 6 cemecTpax
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3. O0beM JUCUMIIMHBI (MOXYJIS]) B 3a4€THBIX eIMHUIAX ¢ YKa3aHHMEeM KOJIUYeCcTBa
aKaJeMHYeCKHX WM ACTPOHOMUYECKHMX YACOB, BbI/IEJIEHHbIX HA KOHTAKTHYIO padoTy
00y4aoIuXcH ¢ npenogaBaresieM (Mo BUAAM y4eOHbIX 3aHATHII) U HA CAMOCTOSITEJIbHYIO
padoTy 00y4armuxcs

O6mast Tpy10eMKOCTh (00beM) TUCIUILTUHBI cocTaBiisgeT 108 akan. 4.

Bcero uacos

O0beM TMCUMILINHBI 3aounas popma
o0yueHust

OO0m1ast TpyA0€MKOCTh TUCIUILIUHBI 108
VY4eOHBIX 4YacOB Ha KOHTAKTHYIO PadOTYy € IpenojaBaTesieM:

JICKIHHA 6

MPAKTUYECKHUX (CEMUHAPCKUX) 8

apyrue Gpopmbl KOHTaKTHOH padoTel (PKP) 0,2
Y4eOHBIX YacOB Ha KOHTPOJIb (BKITFOYAS YaChl TOJATOTOBKH): 3,8

3ayer
Y4eOHBIX 4aCOB Ha CaMOCTOATEIbHYIO paboTy 00ydaromuxcs 90
(CP)

DopMBbI KOHTPOJIA CemecTpbl

3a4er 6

4. Coep:kanme TUCHUIIMHBI (MOAYJISA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3aeiaMm) ¢
yKa3aHHeM OTBeIeHHOI0 HA HUX KOJMYeCTBA aKa/IeMHYEeCKUX YACOB  BUA0OB YUeOHBIX
3aHATHH

4.1. Pazaenbl TUCHUNIMHBI M TPYAOEMKOCTD I10 BUJIaM yqeﬁm,lx 3aHATHH (B
AKAACMHUICCKHUX qacax)

Buab! yueOHbIX 3aHATHI, BKJIIOYAS
CaMOCTOSITEJILHYI0 PadoTy
Ne HaumenoBanmue pasaesia / TeMbl 00yHAIOUMXCA H TPYA0EMKOCTE (B
n/n AUCHMITUHBI Hacax)
KonTakTHas padora ¢
npenogaBaresiemM Cp
Jlek IIp/Cem Jlad
1  Buabl 3arpsi3HeHUs! OKPY Kalolleil cpeabl 4 6 0 70
1.1 Buasl ¥ HICTOYHUKH 3arPSI3HEHUST OKpPYKaIOIeH 2 2 0 20
cpeabl. MeTobl OYMCTKH BBIOPOCOB B
aTMocdepy oT ra3000pa3HbIX 3arpsi3HUTENIEH
1.2 | XapakTepHCTHKa CTOYHBIX BOJ| MIPEIITPUITHI. 1 2 0 25
CoBpeMeHHbIE TEXHOJIOTUH OYUCTKU CTOUHBIX
BOJL
1.3 AHxTpomoreHHoe Bo3AeCTBHE HA HEIpa U 1 2 0 25
ITOYBBL. 3arpsI3HEHUE OKPYXKAIOIIEH Cpeabl IPU
aBapusaX. DKOJIOTHUYECKHI PUCK.
MaiooTxo/HbIe TEXHOJIOTHA U
pecypcocOeperaronue TeXHOJIOTUI
2 | KoHTpoab B cucTeMe NpPOU3BOACTBEHHOI 0 2 2 0 20
TEXHOJIOTHYeCKOr0 MOHUTOPHHTA
2.1 Crpykrypa 1 00BEKTHI KOHTPOJIS B CUCTEME 2 2 0 20
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MMPOU3BOJACTBCHHOI'O TEXHOJIOTHYECKOT'O

MoHuTOpuHra. [liara 3a 3arpsa3sHenue
OKpY>Kalolllei cpelibl U 3a MOJIb30BaHU
MIPUPOAHBIMHU PECYPCAMHU

HTroro

(&

90

4.2. Conep:xanne JMCHHUILIMHBI, CTPYKTYPHPOBAaHHOE 0 pa3jejaM (TeMaMm)

Kypc nekiimoHHbIX 3aHATHI

Ne

1

HaumeHoBaHue pa3saesia / TeMbl
AUCHMILINHBI
Buabl 3arpsizHeHus1 OKpYy Kawiuei cp

Conep:xkanue

eabl

1.1

1.2

Bupl 1 MICTOYHWKY 3arpsi3HEHUS
OKpy>Karolen cpenbl. MeToasl
OYHCTKH BBIOPOCOB B aTMoc(epy ot
ra3oo0pa3HbIX 3arps3HUTENEH

XapaKkTeprucTUKa CTOUYHBIX BOJI
npennpustiii. CoBpeMeHHbIE
TEXHOJIOTUU OYHCTKHU CTOYHBIX BOJ

Knaccudukanus 3arpszHenuii atmocgepsl 1o
XUMHUYECKOMY COCTaBY, 110 IPUHLMITY AEUCTBUS U
110 3a1axy, [0 COACPKAHUIO BPEIHBIX IPUMECEH.
Habmronenus 3a 3arps3HeHHEM aTMOC(EPHOTO
BO31yXa. BpenHble BO3AEHCTBUSA IPOMBILIUIEHHBIX
BBIOPOCOB Ha 3710pOBbE uenoBeka. Boznelictue
IIPOMBIIIICHHBIX BEIOPOCOB Ha JIECHOE X035 CTBO,
JKUBOTHBIN Mup. Bo3aeicTBrue npoMBIIUIEHHBIX
BbIOPOCOB Ha MOYBY U CEJIbXO3MPOIYKTHI.
Bo3zaeiicTBue mpOMBIIINIEHHBIX BEIOPOCOB HA
MaTepHalbl, CTPOEHHUS U 000pyI0BaHUE.
HopmupoBanue kauecTBa arMoc(hepHOTO BO3TyXa.
[IpenensHo nomyctumble KoHIeHTpauu (I11K) u
MIpeIeIbHO JOMYCTUMbIE BBIOPOCHI BPEAHBIX
BemectB (I1/IB). CiocoOw1 oTACIEHHS TBEPABIX U
KUJKUX 4acTULl. |'paBUTALIMIOHHOE U MHEPLIMOHHOE
ocaxaeHue. PuibTpanus. DJIEKTPOCTaTUIECKOE
ocaxaeHue. OcaxxJieHue 1 KoaryJisius B
MarHuTHOM M aKyCTHYeCKHX NoJsix. CrocoOsl
yAaJeHus Ta30- U MapooOpa3HbIX KOMIIOHEHTOB.
Ab6copbuus. Ancopbuus. MoHooOMeHHas ouncTKa
ra3oB. Katanutuueckast ouncTka ra3os.
Konpencauus napos. buoxumuueckas ounucTka
ra3os.

I"azoouncTHBIE annapaTsl (Ha3HAUYEHUE,

3¢ (heKTUBHOCTD, MPUHIUT pabOThI). AGCOpOEpHI.
AncopOepsl. Anmaparbl KaTaIUTUYECKONH OYHCTKU.
buoxumnueckue peakropsl. [1bute- n
TyMaHoyJoBuTenu. IIsleocagurensuelie n
HMHEpLHUOHHBIE ynoBUTeNnu. LleHTpoOexHbIe
MBIICYTIOBUTEIH (IIUKIOHBI).

Ckpy006epsl. Kamuie- 1 TyMaHOYJTOBUTEH.

CtouHbI€ BOJIBI M KJTaCCH(UKAIIHIS X
3arpsi3HeHuil. TBepabie oTxoael. Habmonenus 3a
3arpsiI3HEHUEM MPUPOIHBIX BOI.

MexaHnUecKHe METO bl OUMCTKHA CTOYHBIX BOJ.
Pemrerku nist mponiexuBanus (Ha3HAYCHUE,
KOHCTPYKIIHUSI, TPUHIUI paboThl). [TeckonoBku

(Ha3HAUeHUe, KOHCTPYKIIMS, IPUHIUI pabOThI).
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1.3

AHTpONIOT€HHOE BO3JEHCTBHE HA
HeZpa ¥ MOYBBL. 3arpsi3HEHUE
OKpY>Karollleu cpelibl ITPU aBapHsiX.
OKOJIOTUYECKHI PUCK.
ManooTxo/iHble TEXHOJIOTHH U
pecypcocOeperaromnue TeXHOJIOT U

Ycpennurenu (Ha3HaueHHUE, KOHCTPYKIUS,
npuHIUn padotsl). OTCTOMHUKY (Ha3HAYCHUE,
KOHCTPYKLHS, IPUHLHUIT paboThl). OUIBTPOBAHHUE.
XUMHUYECKUE METO/IbI OUUCTKH CTOYHBIX BOJ.
Heitrpanuzanus. OKMCIUTENBHBIA METOT
(oKuCIIeHnE peareHTaMu, Co/IepKaluMu
AKTUBHBIH XJIOP, KUCIOPOIOM, IEPOKCUAOM
BOJIOPO/1a, IEPMAHTAHATOM KaJIHsl, 030HOM).
Ounctka BoccTaHoBIeHHEM. DUZUKO-XUMHUECKHE
METOBI OYMCTKU CTOYHBIX BoJI. Koarysius u
haoxysAIms.

CopOuus. dnoranus. Jkerpakuus. MoHHbIM
00OMeH. DJEeKTPOXUMHUYECKask OYUCTKA CTOYHBIX
BoJA. MeTo/ibl 00paTHOTO OCMOca U
ynbrpaduibTpanuu. Tepmudeckas oopadoTka
CTOYHBIX BOJI. Bronornyeckast OuncTKa CTOUHBIX
BOJ. APpOTEHKH (Ha3HAUYEHUE, KOHCTPYKIIHS,
npuHIMI paboThl). OKCUTEHKH (Ha3HAYEHUE,
KOHCTPYKLUSA, TpUHLIHUI paboThl). CoopyKeHUs
MOYBEHHON OYMCTKU U OMOJIOTHUECKUE MPY/IBI.
buodunstper. O6padoTka ocaakoB
MIPOU3BO/ICTBEHHBIX CTOYHBIX BOJI. YTUIOTHEHHE
0CaJIKOB.

AHa’poOHOE (METaHOBOE) COpaXKMBAHHUE OCA/IKOB.
KonaunmonupoBanue ocagkoB (peareHTHas u
TeruioBast 00paboTKa, 3aMOpakuBaHUE U
ortanBanue). O0e3BOKUBaHUE (CYILIKA,
¢bunbpTpoBaHme, HEHTPUPYTUPOBAHUE U
cernapupoBblaHue). TepMuYecKkre MeToAbI
00€e3BpeKUBAHUS

0CaJKOB. MeTo/1bl OUUCTKH BOJIBI OT
PalMOAKTHBHBIX 3arPsI3HEHUM.

HaGmronenus 3a 3arpsi3HeHueM MOYB.
AHTpPOIIOT€HHOE BO3/IEHCTBUE HA HEJPA.
AHTpPOIOr€HHOE BO3JEHCTBUE HA MTOYBBI. MeTOAbI
U CPEICTBA CHWYKEHUS TEXHOT€HHOT'O BO3/1EHCTBHUS
Ha jaHamadt u noury. OXpaHa pacTUTEIbHBIX
pecypcoB. 3arpsi3HEHUE OKPY’KaroILEeH Cpebl IPU
aBapusx.

OKOJIOrM4ecKuil puck. ManooTxoHbIe
TEXHOJIOTHH U pecypcocOeperaromue TeXHOIOTHH.
ITonsATHE O IPUPOAHO-TEXHUYECKOM Ire0CucTEME
KaK COBOKYMTHOCTHU IMPUPOIHBIX U HCKYCCTBEHHBIX
00BEKTOB, YCIIOBHSI €€ (POPMHUPOBAHUSI.
[IpupoaHbie pecypchbl.

PecypcHbIii IUKIT (TEXHOTEHHBINA KPYTOBOPOT
BEIIIECTB).

TexHorenHnoe 3arpsi3HeHue Ouocheps! Kak
pe3yabTaT HE3aMKHYTOCTH PECYPCHOTO IIUKJIA.

KOHTpOJIb B CUCTEME MNPOU3BOJACTBEHHOI'0 TEXHOJOIHY€CKOI0 MOHMTOPHUHT A
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2.1

CtpykTypa 1 00BEKThI KOHTPOJIS B
CUCTEME ITPOU3BOJICTBEHHOTO
TEXHOJIOTUYECKOT'0 MOHUTOPHHTA.
[Iinara 3a 3arpsA3HEHUE OKPYKAOLIEH
Cpelbl U 3a MOJIb30BaHUE
MIPUPOJIHBIMU peCcypcamMmu

DKOJOTUYECKU Mmacnopt npeanpusTus. 3akon PO
«O0 skonornyeckoit sxkcrepruse». 3akoH PO «O6
0TX0/1axX

MIPOU3BOJICTBA U MOTpeOIeHUs». 3akoH PO «O
paananuoHHou 6e3omacHocT». OO0CHOBaHKE
MPOEKTHBIX PEHICHUI NMpU pa3MEeIleHUN
MIPOU3BOJICTBEHHBIX 00BHEKTOB. OLieHKa
BO3/IeCTBUS Ha okpyxatoiyto cpeay (OBOC).
Oxosiorndeckuil ayaut. OneHka 3K0JI0rHYecKOoro
yiepoa.

[Inara 3a 3arpsi3HeHUE OKpY’KaroIEel Cpelibl U 3a
M0JIb30BaHUE MTPUPOJIHBIMU pecypcamu. O1ieHKa
sKosioruueckoro yuiep6a. [lnara 3a 3arpsizHenue

OKpY>KaloIIel cpeibl U 3a MOJIb30BaHHE
MIPUPOJAHBIMU peCypcami.

Kypc npakTudecknx/ceMUHApCKUX 3aHATHI

Noe HammenoBanue pasaena / TeMbI IUCHHILTHHBI | Coaepixanue
1 Bwuapl 3arpsi3HeHUs1 OKpY:Kalollel cpeabl
1.1 Bwuabl 1 UCTOUHUKM 3arpsi3HEHUs OKpyxatomed  OleHKa ypOBHS 3arpsi3HEHUs
cpeabl. MeTobl OUMCTKU BBIOPOCOB B aTMOC(epHOro BO3ayXa
aTMocdepy OT ra3000pa3HbIX 3arps3HUTENICH OTpabOTaHHBIMH Tra3aMH
aBTOTpaHCHOPTA (110 KOHLEHTpauu
CO)
1.2 XapakTepucTHKa CTOUYHBIX BOJ IPEIIPUATHI. CoBpeMeHHbIE TEXHOJIOTUN OUYUCTKU
CoBpeMeHHbIE TEXHOJIOTUN OYUCTKU CTOYHBIX CTOYHBIX BOJ{
BOJL
1.3 AmnTpomnoreHHoe BO3/1€HCTBHE Ha HEJpa U NMOYBbL.  ManooTX0/1HbIe TEXHOJIOTUU U
3arpsi3HeHUE OKpY’Kalollel Cpe/ibl IPU aBapusiX.  pecypcocOeperaronme TeXHOIOTHH
OKOJI0rM4ecKuii puck. ManooTxoaHbIe
TEXHOJIOTUU U pecypcocOeperaronye
TEXHOJIOTUU
2  KoHTpoJb B cucTeMe NPOU3BOJACTBEHHOI0 TEXHOJOTMYECKOr0 MOHMTOPHHIa
2.1  Crpykrypa 1 0OBEKTHI KOHTPOJIS B CUCTEME Onenka Bo3eiicTBUS Ha

IIPOU3BOJCTBEHHOI'O TEXHOJOTHUECKOTO
MoHuTOpHHra. Ilnara 3a 3arps3HeHue
OKpPY’KaroIle! Cpeibl U 3a OJIb30BAHUE
IIPUPOJHBIMU pecypcamMu

okpyxaroyto cpeay (OBOC) na
MpUMEpPEe MAIIMHOCTPOUTEITHLHOTO
3aBojia



