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Pabouas mnporpamma cocTapieHa ¢ yvetom TpeboBaHuH (DeaepaibHOro
rocy AapCTBEHHOrO 00pa30BaTeIbHOrO CTanaapTa Beiciuero obpasosanus (Ne 143 ot

28.02.2018) no nanpapnenunio 13.03.01 «TenuosnepreTuka H TEIIOTEXHHKA)
(wwmdp) ( HAMMEHOBAKHHE)

Mo npodunio o0yveHus  «IHeproobecneyeHHe MNPENPHATHH», HA OCHOBAHHH
yueOHoro naaxda Habopa yuawmxes 2021 r.

L
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COr1ACOBAHO

[porokon 3acenanus Kadeapsl «DIEKTPOTEXHHKH W 3HeproodecneyeHus

NpeAnpHATHil», peanu3yioei NoaroToBKy OCHOBHOH 00pa3zoBare/bHOH NpOrpaMMbl
orels 2¢ 200441, No f

3as. kadeapoii  ITIOI E.B. Tymaesa
{(naanidh) / (@H.0.)




1. Ienu oceoenus oucyuniunol

YueOnas aucnumuinHa «MeponpusTus 1O OXpaHe OKPYJKAIoUmIeH cpelbl  1pu
DKCILTYaTAlMKU TEIUIOHEPTreTUYECKUX YCTAHOBOK)» SIBISIETCA OJHOM M3 JAUCLUIUIMH
Opyd  NOATOTOBKE  OakaJaBpoB MO  CIHEHHAIBHOCTH  «DHEProoOecrnevyeHue
npeanpuatuii». OHa co3/1aeT TEOPETHUECKYIO 0a3y IPU U3YUEHUH BOIIPOCOB OYUCTKU
CTOYHBIX BOJ Ha MPOMBIILJIEHHBIX TPEANPUATHSIX.

IlenssMu OCBOEHHMS AMCLMIUIMHBI MEpONpUATHSA 10 OXpaHE OKpYKarouen
CpEJIbl IPY IKCILTYATAIUU TEIUIOYHEPIETUYECKUX YCTAHOBOK SIBIISIFOTCS:
a) B (OpPMUPOBAHUU Yy CTYIAEHTOB MPO(ECCUOHANBHBIX HABBIKOB I PELICHUS
IIPAKTUYECKUX 33]1a4 110 U3YUYECHHUIO COCTAaBa IPUMECEU MPOMBIIIIIEHHBIX CTOYHBIX BOJL
U OTXOJIOB HEPrOyCTaHOBOK HE(PTEXUMHUUECKUX NPEIIPUATUH;
0) B OCBOGHMM OCHOBHBIX METOJOB OYHCTKH IPOMBIIIJIEHHBIX CTOKOB C Y4YE€TOM
TpeOOBaHUI MO BBITYCKY B BOJAOEMBI, TOPOACKYIO BOJOOTBOISAIIYIO CETh WM IpU
CO3JaHUH 3aMKHYTBIX CHCTEM;
B) B OOyYE€HHMH CTYACHTOB IpaBUjIaM pa3pabOTKHU TEXHOJOTMYECKOH CXEMbl OUUCTKH
IPOMBIIUIEHHBIX CTOYHBIX BOJ U PACUETY OUUCTHBIX COOPYKEHUM;
I) PacKpbhITHE CYUIHOCTH MPOLECCOB YTUJIU3ALMU OTXOJO0B 3SHEPrOyCTAaHOBOK
HE(PTEXUMUYECKUX TPEANPUATUH.

2. Mecmo Oucyunaunvl (MoOynsa) 6 cmpyKmype 00pa3zoeamebHou
npozpammol

JucuuiuimHa  «MeponpusTUs 10 OXPAaHE  OKPYXKAWIIEW  Cpelbl TP

OKCIJIYVaTallM TCIIJIODHCPICTHYCCKUX VYVCTAHOBOK)» OTHOCHTCA K 0a3oBou qacCTu,

muciuiimHaMm 1o Beibopy B1.B.JIB.02.02 u dopmupyer y OakajliaBpoB IO

HarnpaBJicHHI0 TOATOTOBKH 13.03.01 «TermodHepreTuka W TEIUIOTEXHHUKa» Habop

3HaHUM, YMEHHM, HABBIKOB U KOMIIETEHIINM, HEOOXOAUMBIX JJIsl BHITTOJTHEHUS HA)YHO-
UCCIe008amenbCcKol;,  pacyemHo-NpOeKmHOU U NPOEKMHO-KOHCMPYKMOPCKOU,
NPOU3800CMBEHHO-MEXHOIO2UYECKOLL, OpP2AHU3AYUOHHO-YNPABIEHYECKO
oesimelbHOCmU.

JlaHHasi AUCUMIUIMHA U3Y4YaeTCsa CTYJIEHTaMU Ha YETBEPTOM Kypce€ B CEIbMOM
cemectpe, hopMa 00yueHHUsI CTYJICHTOB — OYHaAl.

I[JI?I YCIICTHOI'O  OCBOCHUSA  JTUCIHMUILIJIMHBI «MGDOHDI/IHTI/IH 10 OXpaH€

OKPYKAIOIIEH CpeAbl IpHM  AKCIUIyaTalluM  TEIJIOYHEPIeTUUECKUX  YCTAaHOBOK)

OakamaBp 1o HampaBieHUtO ToAroToBkU  13.03.01  «TemnosHepreTuka U




TCINIOTCXHUKA» JOJIKCH OCBOUTH MAaTCPpHUA MPCAMICCTBYIOINUX JUCHUIIINH:

a) b1.B.02 Ocnogwvl npomvluiienHotl 6ezonachocmu,
0) b1.B. 09 Benmunsayus u KOHOUYUOHUPOBAHUE NOMEUEHUL.

3HaHI/I$I, IMOJIYYCHHBIC IIPH M3YYCHHUH AHUCIHUILIMHBI ((MCDOHDI/IHTI/IH 110 _OXpaHC

OKPYKAKOIIEH Cpeibl OPU AKCIUTYaTAllMKU TEILIOPHEPIreTUYCCKUX YCTAHOBOK) MOTI'yT

OBITh HCIIOJIb30BAHBI TPHU MPOXOXKICHUU TMPAKTUK YYEOHOU, NpOU3BOOCMBEHHOL,
NPeOOUnioOMHOl, Nedazo2udeckol W BBINOTHEHUN 6bINYCKHbIX KEAMUDUKAYUOHHBIX

pabom MO HaIPaBIECHUIO MOATOTOBKU 13.03.01 «TennodHepreTrka U TeIIOTEXHUKAY.

3. Komnemenuuu ooéyuarowecocsa, gopmupyemvie 6 pe3yivmame 0C80C€HUA
OUCUUNIUHDL

[1K-5 Cnocoben opranuzoBaTh COOJIO/IEHHE PAOOTHUKAMU MPABUII MPOMBIIIICHHON
¥ JKOJIOTHUECKOW O€30MacHOCTH, TOTOB K pa3pabOTKe MEPONPUATHHA IO DHEPTo U
pecypcocOepeKeHUIO Ha POU3BO/ICTBE.

[1K-5.1 3HaeT HOPMBI M 3aKOHATEJIbHBIC aKThI MO MPaBUJIaM MPOMBIILUICHHON U
DKOJIOTHYECKON 0€303allOCHOCTH H 1O DJHEPro- W PEeCcypcocOepexeHr0 Ha
MIPOU3BOJICTBE.

[1K-5.2 Ymeer OpPTraHU30BaTh coOuroicHrE paboTHUKAMU MpaBUI
IIPOMBITIUICHHON U DKOJIOTHYECKOM 0€303am0CHOCTH.

[1K-5.3 Brmaneer wmeromamu  pa3pabOTKM  MEPONPHATHH IO SHEPro- u
pecypcocOepeKeHNI0 Ha 00bEKTaX YHEPTCTUKH.

B pezynomame oceoenusn oucyuniaunvl 00yuarouuiica 00nxHcen:

1) 3namb: a) OCHOBHBIC COOPYKEHHUS JJIsI MEXaHHYCCKOM, (DHU3MKO-XHMHUYECKOM,
XUMHUYECKOH, OMOTOTHYECKOM U TTTyOOKON OUYMCTKH CTOYHBIX BOT;

0) mpaBwIa 0OECIIeUeHHS YKOJIOTHUSCKOM 0€301aCHOCTH;

B) COCTaB M CBOMCTBa MPOU3BOJICTBEHHBIX CTOUYHBIX BOJ;

I') OCHOBHBIC TPEOOBAHMS K CTENIEHU OUYMUCTKH CTOYHBIX BOT;

J) CrocOoObl  YTWIM3AllMA  OTXOJIOB  JHEPrOYCTAHOBOK  HEPTEXMMHYECKUX
MPEINPUSITUN;

€) MPUHIUIEI PAllMOHATHHOTO BOIOTIOJIb30BAHMUS;

2) Vmems: a) cOCTaBISATh TEXHOJIOTHYECKYIO CXEMY OUMCTHBIX COOPYKEHUIA,



0) camMOCTOSITeNbHO BBIOMPATh COCTAB OYHUCTHBIX COOPYKEHHM U ONPEAeNIUTh
TpeOyeMyIo CTereHb UX OUYMCTKU B 3aBUCUMOCTH OT KayeCcTBa U KOJIMYECTBA CTOYHBIX
BOJI;

2) Bnadems: a) OCHOBHBIMH TEPMHUHAMHU W ONPEACICHUSAMH, YIOTPEOIICMBIMUA B
JEHCTBYIOIIMX CTaHAApTaX, CTPOHUTEIbHBIX HOPMax M TpaBWIIAX, CIEHUAIBHON
TEXHUYECKOH TUTeparype;

0) CrOCOOHOCTBIO BBIMOJHATH PACYEThl aNNapaToB MO OYUCTKE CTOYHBIX BOA U
COCTaBUTH OTUYETHI TIO MOTYYEHHBIM JAHHBIM;

B) CIIOCOOHOCTHIO HANATUTh 3 (HEKTUBHBINA KOHTPOIb 3(H(HEKTUBHOCTH MEPOIIPUSATHIA
10 OYHCTKE CTOYHBIX BO/I.

4. Cmpykmypa u cooepiycanue oOoucyuniaunpl «MeponpusTus 1O OXpaHe

OKPYKAKIIEH CpeJbl IPU SKCIIYyaTaIlUU TEILIOPHEPIeTUISCKUX YCTAHOBOK »

OO6m1ast TPy I0€MKOCTh AUCIUTIIMHBI COCTaBlseT 4 3adeTHhIe euHMIbI, 144 yacoB

Ne Pa3nen Buabl yueOHoit OuneHoYHEIE
n/ | AMCHHUILIMHBI = pa6oTsl (B yacax) cpeacTBa 1Jd
n ©| Jlexumm | Ilpaxtuue | JlaGoparo | KCP | CPC npoBeIeHNs
3 CKHE pHBIE NPOMEKYTOYHOH
© 3aHATUA padoThI aTTrecranuu no
pasaenam
1 | Tema 1. Bugmer | 7 2 3 - 8 5 Ipaxmuueckas
MoTpeOIeHUS paboma Nel, 3auem
BOJIBI u
3aBHCUMOCTb
xapakrepa
npumecei oT
THUIA
MIPOU3BO/ICTBA.
Hopmarussl
KayecTBa BOJIbI
BOJIOCMOB u
orpeJieNieHue
HE00X0 MO
CTETICHH
OYUCTKH
CTOYHBIX BOJ
2 | Tema 2.1 7 2 2 - 8 5 | llpakmuueckas
CoopyxeHust paboma Ne2, 3auem
MEXaHUYECKOU
OUHCTKH
CTOYHBIX BOJI




Tema 3.
XuMHugecKrue
METO/IBI
OYKCTKH.
O06e33apakuBaH
K€ CTOYHBIX BOJ

Ipaxmuueckas
paboma N3, zauem

Tema 4.
duzuko-
XHUMUYECKHE
METOJIBI
OYHCTKU
CTOYHBIX BOJI

3auem, doknao

Tema 5.
buonornueckas
OYHCTKA
CTOYHBIX BO/

Ipaxmuuecxas
paboma Ned, 3auem

Tema 6.
MeTtonast n
armapaThl
rIyOooKOoit
OYHCTKH
CTOYHBIX BOJI

Ilpakmuueckas
paboma Ne5, 3auem

Tema 7.
Yrunnsanusa
OTXOJI0B
SHEProyCTaHOBO
K
HEPTEXUMHUIECK
ux
MpeANpUITUN

Ilpakmuueckas
paboma Neb6, 3auem

Tema 8.
IToBTOpHOE
UCIIOJIb30BaHUE
CTOYHBIX BOJ Ha
ITPOMBITIJICHHBI
X OpEeanpUITHIX

3ayem,
mecmuposanue

Hroro: 144 .

18

63

45

¢)opMa aTTCCTallu1

| Ounas ghopma: 3auem ¢ OYeHKOU,

5. Cooeprycanue neKuuoOHHBIX

3AHAMUU Nno memam

C yKa3zaHUEM

bopMUPYEMBIX KOMIIETCHIIMI U HCIOIb3yeMbIX HHHOBAIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHH.
Ne | Paznen Yac | Tema JIeKIIMOHHOTO 3AHATHS Nuaukaropsl
n/ | iucuMnanHbI bl AOCTHKEHH S




KOMIICTCHIIN
u

Tema 1. Buner Buapl morpebiienuss Boasl M 3aBUCUMOCTH | [TK-5

noTpeOJIEHUsI BOJIbI U xXapaxkTepa npuMecein oT TUIIA

3aBUCUMOCTD npousBoAcTBa. HopMaTuBel KauecTBa BOJbI

XapakTepa IMpumecen BOJOEMOB H ONpEICICHUEe HEOO0XO0IMMON

OT THIIa CTEIIEHW OYMCTKH CTOYHBIX BOJ

MIPOU3BO/ICTBA.

HopmatuBsl kauecTBa

BOJIBI BOJJOEMOB M

onpeaeieHue

HEeoOX0IuMO

CTEIIEHH OYHCTKHU

CTOYHBIX BOJ

Tewma 2. CoopyxeHus Haznauenue u cyTh MexaHuueckoil ouuctku | [7K-5

MEXaHUIeCKOMN CTOYHBIX BOoJ. MecTto  MeXaHWYECKOM

OYHCTKHU CTOYHBIX OYHCTKM B OOIEHd CcHCTEME OYMCTKHU

BOJ, cTOuHbIX BOJ. OCHOBHBIE NPHUHIMUIB U
KPUTEPUU MEXaHW4YecKorh oducTku. OOmue
CBCJICHUS 0 COOPYKEHHSIX TS
MEXaHUYECKOH OYMCTKH CTOYHBIX BOJI.

Tema 3. Xumuueckue Haznauenue u cyTb XuMu4eckor o4ucTku u | I1K-5

METOAbI OUKMCTKH. o0e33apaxuBaHUs CTOYHBIX BOJI.

O06e33apaxuBaHue TpeboBanust K KayecTBY XHMMHUYECKOM

CTOYHBIX BOJ OYHCTKH CTOYHBIX BOJ B 3aBUCHMOCTH OT HX
nanpHenero mnpeaHasHaueHus. CrocoObl
HEWTpalnu3alud CTOYHBIX BOJA. Bunuel
OKHCITUTENCH M METOAbl UX TOJYYCHHUS.
DIEeKTPOXUMHUYECKOE OKHCJICHHE.
OcHOBHBIE  MeTONBI  00€33apa)KuBAHUS
CTOYHBIX BOJ,.

Tema 4. ®usuxo- Hasnauenue u ocHoBHBIE MeTOABl (husuko- | [7K-5

XHUMUYECKHE METOJBI XAMUYECKOM  OYMCTKH  CTOYHBIX  BOJI.

OYHCTKH CTOYHBIX MeToasl  OYMCTKH  CTOYHBIX BOJ  OT

BOJI KOJIJIOMTHBIX TIPUMECEH.
DNEeKTPOKOAryIsiIUOHHbIE YCTaHOBKH.
CopOnroHHbIE METOABl OYHCTKHA CTOYHBIX
Boad. DIOoTauMOHHBEIA METOJ  OYMCTKU
CTOYHBIX BoJ. ChoenvanbHbBIE  METOIbI
OUYHUCTKU MPOMBIIUIEHHBIX CTOYHBIX BOJ:
IKCTPAKITHS, HWOHHBIN oOMeH,
NeKTpoananu3. MeMOpaHHBIE  METOMbBI
OYHMCTKH CTOYHEIX BOJI.

Tema 5. buonornueckas o4ncTKa CTE)‘-IHLIX Bon. | [TIK-5

N—— BJH/I;{HHVe CTPYKTYPBI TIPUMECEH W BHEIITHHUX

OUCTKA CTOUHELX yCIOBUN Ha va(l)(I)CKTI/IBHOCTB IIPOLIECCOB

B OMOJIOrNYECKOM OYHCTKH.

OcCHOBHBIE COOPYKEHMS JUISL




OMOJIOTMYECKON OYUCTKH.

6 | Tema 6. Meronsl u Haznauenne u nenu riaybokoi ouuctku | [/K-5
anmapartbl TI1yOOKOH CTOYHBIX BOA. InyOokas oOuMCTKa OT
OUYHCTKH CTOUHBIX | 2 | B3BEINEHHBIX BEIIIECTB, COCAMHEHUI a30Ta U
BOJI (dbocdopa, OT pacTBOPEHHBIX COCTUHEHUI.

7 Boapl XMMBOJIOOYHCTOK; orpaborasmme | [7TK-5
Tema 7. YTtunuzauus pacTBOpPHl OT TPOMBIBOK U KOHCEPBAI[UH
OTXOJIOB TEIUIOCWJIOBOTO  OOOpYHOBAaHUS;,  TEIUIbIE
SHEProyCTaHOBOK 3 | BompI BOJIBI  TUIPO30JIOYAAJTICHUS;
HE(PTEXUMHUYECKUX OOMBIBOYHBIC BOJBI,  HedTe3arps3HCHHBIC
IpeIpUATHIA BOJbl. MeToapl uX 00€3BpEKMBAaHUSA U

YTHITH3ALAH.
8 daxTopHI, obycnosmBaromue | [7K-5

HEOOXOJMMOCTh  CO3JIaHMsI  3aMKHYTBIX
BOJI0000pOTHBIX cucteM OOmue 3amayu,

Tema 8. IloBTrOpHOE
KOTOpblE  CIeAyeT  Y4YUThIBaThb  IMpU

UCTIOJIb30BaHNE

pa3paboTKe 3aMKHYTBIX BOJIOOOOPOTHBIX
CTOYHBIX BOJ Ha | 3

cucreM. TpeOOBaHUST K KadeCTBY BOJIBI,
IMPOMBIINIJICHHBIX o

UCTIOIb3yeMOn MIOBTOPHO B
NPEIANPUATHIX

IIPOMBIINIIICHHOCTH. OcCHOBHEBIE MCTOABI
OYMCTKHU CTOYHBIX BOJ IIPU IMOBTOPHOM HX
HUCIIOJIb30BaHNU.

18

6. Cooepoicanue npakmuueckKux/cemMuHapCcKux 3aHAmMuil
[{eapto TpoBeNCHMS MPAKTHUCCKUX 3aHATHH TO JUCIUIUITMHE «MEpONpusiTHs IO

OXpaHE OKPYKaIUIEH Cpeabl IIPH AKCIIyaTalluu TENJOYHEPIeTUUCCKUX YCTAaHOBOK)

ABJIACTCA 3aKPCINICHUEC MaTepuraia paCCMOTPCHHOI'O Ha JICKIIUH.

Ne | Pazpen Ya | HaumenoBanue | Kparkoe conep:xaHue HNuauxarop
n/ | AMCHUTINHBI Chbl | MPAKTHYEeCKOH bl
1| padoThI JOCTHKEHU
|
KOMIIETEHI]
UM
1 ([Tema 1. Bunmer| 3 |Ilpaktudeckas [IpakTuueckass padora Nel. [ [7TK-5
noTpeOIeHUsT BOJBI pabota Nel. | Pacuer KOJINYECTBA
51 3aBUCUMOCTh Pacuer anmaparoB CHUCTEMBI
Xapakrepa KOJIMYECTBA MEXaHUYECKOU OUYUCTKHU
MpUMECEH OT TUMa anmnaparoB CTOYHEBIX BOJI, COCTOSIICH 13
IIPOU3BO/CTBA. CHUCTEMBI IIECKOJIOBKM, OTCTOMHHUKA U
Hopmatussl MEXaHUYECKOU MEXaHW4YEeCKOTo (PrutbTpa.
KauecTBa BOJIbI OUYHCTKH
BOJIOEMOB U CTOYHBIX BOJ.




orpeseiicHUue
HEOO0XO0IUMOM
CTEIEHU OYMCTKH
CTOYHBIX BO/JI

Tema 2. [IpakTnueckas [Ipaktrueckass padora Ne2. | [IK-5
CoopyxeHnus pabora No2. [ Onpenenenue
MEXaHUYECKOMI Onpenenenue HEOOXO0AUMON CTEIICHU
OYHUCTKH  CTOYHBIX HE0OXO0 MO OYUCTKH TIO B3BELICHHBIM
BOJI CTENEHH OYHCTKH | BEIIEeCTBaM, CTETeHH
M0 B3BEIICHHBIM | OYUCTKH CTOYHBIX BOJ IIO
BEIIIECTBAM, BIIK monH, mo Temneparype
CTENEHU OYHMCTKHU | BOJIBI.
CTOYHBIX BOJ IO
BIIK 1momH, 10
TeMIeparype
BOJIBI.
Tema 3. [IpakTuueckas [Ipaktrueckas pabora Ne3. | IIK-5
XHUMHUYECKUE pabota Ne3. | Paccuuraiite pa3mepsbl
METOJIbI OUUCTKH. Paccuuraiite MECKOJIOBKM UM HA4YepTHUTE
O6e33apaxkruBaHue pazMepsbl CXeMy s HMCXOIHBIX
CTOYHBIX BOJI MECKOJIOBKH U | JaHHBIX. Pacuer
HA4YepPTUTE CcXeMy | apdexkTuBHOCTH paboTHI
JUISL  UCXOJHBIX | MECKOJIOBKH.
JIaHHbIX. Pacuer
3¢ (HeKTUBHOCTH
paboThI
MECKOJIOBKH.
Tema 4. ®usuko- IToaroroBka Bonpocs mu1s nokiana: 1IK-5
XUMUYECKHE JOKJIa/a. 1. Ha3naueHnne U OCHOBHBIE
METO/JBl  OYHMCTKH METO/IbI ¢busuko-
CTOYHBIX BOJI XUMUYECKON OUYUCTKH
CTOYHBIX BOX. 2.MeTomsl
OYHUCTKH CTOYHBIX BOJA OT
KOJUUIOMIHBIX IIPUMECEH.
3. DNEeKTPOKOAryJIAIIMOHHBI
e YCTaHOBKH.
4. CopOLIMOHHBIE ~ METOJIbI
OYHUCTKH  CTOYHBIX  BOJI.
5. @aoTanMOHHBIN METOJI
OYHCTKHU CTOYHBIX BOJI.
6. CnenuaibHble  METOJBI
OYHUCTKH  TMPOMBIIIICHHBIX
CTOYHBIX BOJI; a)
JKCTpaKIus, 0) MOHHBII
o0OMeH, B) 2JIEKTPOIUAIIH3,
') MeMOpaHHbIE METO/bI
OYHCTKHU CTOYHBIX BOJI.
Tema 5. [TpakTrueckas Pacuer BepTUKaIbHOTO | [7TK-5




buonornueckas pabora Ne4. | sxcrpakropa: (dhakTopa

OYMCTKA CTOYHBIX Pacuer JKCTpaKTopa, 00BEMHBIH

BOJI BEPTUKAJIBHOIO pacxon JKCTpareHTa,
AKCTPAKTOpA. CTETEHb 9KCTpaKIHH,
Hapucosatp HOTIEpEYHOE CCUCHHUE
cxemy amnmapara. Hapucosats
HKCTPAKTOpA. CXEMY 3KCTPaKTOpa.

6 | Tema 6. Metonst u | 2 | [IpakTuyeckas Pacuer 3epHucroro | I7K-5
anmnaparsl pabota NeS. | dpumnbrpa: CKOpPOCTb
[NIyOOKOM OYMCTKH Pacuer (GUIbTPOBAHUS, CYMMapHYIO
CTOYHBIX BOJL 3€pHUCTOrO ionianb (GuIIbTPOB,

¢buibTpa. IUIOIIAJb OJHOTO (pUIbTpa,
BBICOTY (pUIIbTpA.

7 2 | [IpakTrueckas Onpenenenue OCHOBHBIX | [IK-5

Tema 7 pabota Ne6. | mapamerpoB a’POTECHKA!
S A Omnpenenenue BpeMsl  adpalllM, pacxoj
OTXOIOB OCHOBHBIX BO3/yXa, ILIOLIAAb 3apKaa
[apaMeTpoB BOJIbI B a’pOTEHKE, JIUHY,
HYHEProyCTaHOBOK
HedyTeXHMHUECKIX a’pOTECHKA. LIUPUHY a’pOTEHKA.
o Haueptuts cXemy
IpeIpUATHI
a’pOTEHKA II0 PacyeTHBIM
JTAHHBIM.

8 Tewma 8. IToTopHoe | 3 | TecTtupoBanwue. Bremmonnenne  tecra  mo | [IK-5
HCIIOJIb30BaHUE BapUaHTaM.

CTOYHBIX BOJ Ha
MPOMBIIITIEHHBIX
IPEIITPUSITHSIX
18

7. Cooepircanue n1ad60OpamopHvlX 3aHAMULL

[IpoBenenne 1abopaTOpHBIX pabOT MO AUCIUIUIMHE «MEponpHsITHs M0 OXpaHe

OKPYKAIOIIEH Cpelibl OpHU  AKCILIYaTallMM TEIUIOPHEPIEeTUYECKUX YCTAaHOBOK)» HE

MPETYCMOTPEHO YUEOHBIM TJIAHOM.

8. Camocmoamenvnaa paboma 6axanaspa

3aBUCUMOCTDb XapaKTepa HpHMeCCﬁ oT

THUIIA

npou3BojicTBa. HopmaTuBhl kauecTBa
BOJIbI BOJIOEMOB U OTIPE/ICIICHIE
HeoOXOIUMON CTEIIEHU OYUCTKHU

CTOYHBIX BOJ

IloaroroBka K
MpaKTU4YecKon padoTe.

Ne TeMbl, BBIHOCUMBIE Ha Yacsl ®opma CPC Nuauxaropsl
n/n CaMOCTOSITEIIbHYIO padoTy JOCTHIKEHMSI
KOMIIeTEeHIIMHU
1 | Tema 1. Buasl moTpeGieHuss BOABI U 5 [TonroroBka Kk 3a4eTy. TIK-5




2 | Tema 2. CoopyXeHHs] MEXaHHYECKOU 5 [ToaroroBka K 3auery. TIK-5
OUYUCTKU CTOYHBIX BOJ [TonroroBka k
IPaKTHYECKOH pabore.
3 | Tema 3. XwuMuyecKHe  METOJBI S) ITogroroska k 3auery. 1IK-5
OUYHCTKH. [ToaroroBka k
O6e33apakxruBaHuE CTOYHBIX BOJ IIpaKTU4eCKOU paldoTe.
4 | Tema 4. DUBUKO-XUMHUYECKHUE METOIBI 6 [TonroToBka K 3a4eTy. IIK-5
OUYUCTKU CTOYHBIX BOJ IToaroroBka K KoKy
C IIpE3EHTALUCH.
5 6 [ToaroroBka K 3auery. IIK-5
Tema 5. buonoruyeckas oO4HCTKa
CTOYHBIX BOJI HOHFOTO]EKa p
IPaKTHYECKOH pabore.
6 | Tema 6. Meronsl W ammaparsl 6 [loaroroBka Kk 3auery. 1IK-5
riryOoKkoit IloaroroBka k
OUYUCTKU CTOYHBIX BOJI paKkTUIECKOil paboTe.
7 | Tema 7. VYrmwmzamus  OTXOHOB [Toxroroska K 3a4ery. IIK-5
HHEPrOyCTAaHOBOK HEPTEXUMHUYECKUX [TonroroBka k
NpEeANPUATHI PaKTHYECKOH paborte.
8 | Tema 8. IloBTOpHOE HCIIOIH30BAHHE 6 [Toxroroska K 3a4ery. IIK-5
CTOYHBIX BOJl Ha IPOMBIIIEHHBIX [TonroroBka k
MPEANPUITHUIX TECTUPOBAHUIO.
45
8.1 Konmponab camocmoamenbHoul padomul
Ne Tembl, BBIHOCHMbIE Ha Yacel ®opma KCP NupukaTopsl
n/n CaAMOCTOSITEIbHYI0 PadoTy JOCTHKEHU S
KOMIICTCHIIUHN
1 |Tema 1. Bunel norpebnenus IIpoBepka mpakTUYECKON TIK-5
BOJBI M 3aBUCHUMOCTb XapakrTepa paboTHL.
IpUMecel OT TUIa
npousBozcTBa. HopMatussl
KauecTBa BOJIbI BOJJOEMOB U
onpeeneHne HeoOX0AMMOM
CTENEeHH OYHCTKH CTOYHBIX BOJ
2 | Tema 2. Coopyxenus [IpoBepka nmpakTHYECKON TIK-5
MEXAHUUYECKON OYMCTKH CTOYHBIX paboThI.
BOJ
3 | Tema 3. Xumuuyeckue METOMAbI IIpoBepka nmpakTUYECKON TIK-5
OUYHUCTKH. paboThI.
0O6e33apakBaHNe CTOUYHBIX BOJ
4 | Tema 4. OU3MKO-XUMUYECKUE [IpoBepka noknana ¢ TIK-5
METO/Ibl OYUCTKH CTOUHBIX BOJL MIPE3CHTALMEH.
5 | Tema 5. buonoruyeckast ouucTKa IIpoBepka nmpakTUYECKON TIK-5
CTOYHBIX BOJI paboTHI.
6 | Tema 6. Meroapl M amnmaparbl IIpoBepka nmpaKkTUYECKON TIK-5
TJTyOOKOM OYHCTKHM CTOYHBIX BOJT paboTHI.




7 | Tema 7. YTunmzauus OTXOIOB 8 [TpoBepka mpakTHYECKON [IK-5
YHEPrOyCTAaHOBOK paboTHL.
He()TEXUMHUYECKUX NMPEANPUSTUN
8 | Tema 8. [ToBTOpHOE 7 [IpoBepka TecTupoBaHUS. [IK-5
UCIOJIb30BaHUE CTOYHBIX BOJ Ha [IpoBenenue 3auera c
MPOMBINUICHHBIX MTPEATNPUSITHSIX OIICHKOM.
63

9. Hcnonv3oseanue peiimunzo60il cucmemsvl OUEeHKU 3HAHUIL

[Ipu omieHKe Pe3yIbTaTOB NEATEILHOCTH OOYJAIOIINXCS B pAMKaX JUCIIHILTHHBI
«MeponpuaTuss 10 OXpaHE  OKPYXKAIOWIEH  Cpelbl  NPU  DKCIUIYaTAIUU
TEIUIOOHEPIeTUYECKUX  YCTAHOBOK»  MCIIOJIB3YETCS  PEUTHUHIOBAas  CUCTEMA.
PeliTunroBasi onieHka (GOpMHUpPYETCS Ha OCHOBAaHUU TEKYIIETO M MPOMEKYTOYHOTO
KOHTpOJIsi. MaKCUMallbHO€ U MHHHMAJIbHOE KOJWYECTBO OAalIOB MO Pa3IWYHBIM
BUJIaM y4eOHOU paboThl onucaHo B «llojokeHnn o 0auibHO-PEUTUHTOBON CHCTEME
OILICHKM 3HAHUM CTYACHTOB U oOecredeHus: kauecTBa yueOHoro mporeccay GI'bOY
BO «KHUTVY».

3a 3a4eT € OUEHKOW CTYJEHT MOXET MOJYy4YUTh MHUHUMYM 24 Oamna u
MakcumMyM — 40 6auos.

Ouenounvle cpeocmea Kon-60 Min, éannoe Max, oannoe
Ilpakmuueckasn paboma 6 4 (24) 7 (42)
Jloxknao 1 6 9
Tecmuposanue 1 6 9
3auem c oueHnkoil 24 40
Hmozo: 60 100

[Ipy wW3yYyeHWHM AWCHMIUIMHBI TPEAyCMATPUBACTCS  BBIMOJTHCHHE IIECTH
MPAKTUYECKUX pabOT. 3a BHIMOTHCHUE M 3AIIUTY MPAKTHYECKOW padOThI CTYACHT
MOJKET MOJIy4UTh MAaKCHUMaIbHOE KOJHMUECTBO 0a/IoB — 7 (uToro 42 6aiia).

MuHuManepHOE KOJIMYECTBO OAajIOB 3a BBIMOJHEHHWE U 3alUTy KaXJION
MPAKTUIECKON pabOThI — 4 Oaa.

BrimontHenne nokiama orneHuBaeTcs B 9 OamioB. 3a BBINOMHEHHWE TecTa—9
0amtoB (MUHUMYM—b6 0aJljIoB).

3a cmauy 3a4eTa MakCUMaJabHOE KoJmuecTBO Oano — 40.

10. Ouenounvie cpeocmea o0Ona meKyuieco KOHMPOIA YCnesaemocmu,
NPOMEHCYMOUHOU AMMECMAYUU NO UM O2AM 0CE0CHUA OUCUUNIUHDI

OueHouHbIE CPEACTBA ISl MPOBEIACHUS TEKYLIErO0 KOHTPOJS YCIEBAEMOCTH,
NPOMEXKYTOUYHOM aTTecTali OOy4alolUXcsi W MTOroBOM  (roCyJapCTBEHHOM
UTOTOBOM) aTTecTaluu pa3padaTbIBAIOTCS COMIACHO MOJoXkeHuto o PoHgax
OLIEHOYHBIX CPE/CTB, pACCMATPUBAIOTCS KAaK COCTAaBHAsl 4yacTh pabouell MporpaMMbl U




O(I)OpMJ'I?IIOTC)I OTACJIbHBIM JOKYMCHTOM.

11. Hugpopmayuonno-memoouueckoe odecneuenue OUCYUNIUHbL
11.1 Ocnoenaa numepamypa

Ilpu wsydenumu aucummmmesl  B1.B.JIB.02.02 «MeponpusThs 1O  OXpaHE

OKPYKAKOIIEH CpeAbl IpHU AKCIUIyaTallMUd _TEIUIOOHEPreTUYCCKUX YCTAHOBOK» B

KadyeCTBC OCHOBHBIX HCTOYHHKOB I/IH(i)OpMaI_II/II/I PEKOMEHAYECTCA HCIOJb30BATh CICAYIOUIYIO

JUTEpaTypy.

OCHOBHBbIC HCTOYHMKH HHpOpMAaNNH KoJ1-B0 3K3.
1. Jlapuonona, H.1. ABTomaru3anus rnporeccoB abcopoumu 37 3K3.
aacopbuun ydebnoe mocobue/H.U. Jlapuonona, B.B.
Enuzapos.-Huwxnekamck: HXTU,2013.-53 c.:u.

2 Ilarpakosa, I'.P. Dkomnorus rexaocdepsr: yauedOHoe mocodue |35 7k3.
st BY3os / I'.P. IlarpakoBa, M.A. Py3anoBa.-HuxHekamck:
HXTHN,2016.-117 c.

3 CnpaBOYHUK IO OYUCTKE MIPUPOJHBIX U CTOUHBIX BOJ. 1 (O6e3nmMMUTHBIN 1OCTYI K
Bonocnabxxenue u kananusanus. CopaBOYHHUK 1O OUYUCTKE 3BC «Znaniumy nocie
HNPUPOHBIX U CTOUHBIX BOA. BonocHabxxenue u peructpauunu ¢ IP-agpeca
KaHaym3aus [ DnekTpoHHsIi pecype]/ Cnemnman ©.P., HXTH)

AnexceeB M.U. - CII6:IIpodeccus, 2014. - 1312 c. — Pexum
noctyna: http://znanium.com/catalog.php?bookinfo=470727, o
napoJio.- 9bC «Znaniumy

4 BeromkuH A.I'. nxenepHas 3amura rugpocgepsl oT 1 (6e31MMUTHBIN 10CTYH K
cOpPOCOB CTOYHBIX BOJ [ DIEKTPOHHBIN pecypc]: yueOHoe 3BC «Znaniumy mocie
noco6ue - Bonorna:Mudpa-Unxenepus, 2016. - 296 c.- Pexxum |peructpauuu ¢ [P-anpeca
nocryma: http://znanium.com/catalog.php?bookinfo=760015, no [HXTH )

napoJito.- DbC «Znaniumy

11.2 /Jlononnumenvnasn numepamypa

B kauecTBe MOMONHHUTENHHBIX MCTOYHHUKOB WH(POPMAIUU PEKOMEHAYETCS HCIIOJIb30BaTh
CJIEIYIOILYIO JIUTEPATypy:

JlonoJIHUTe/IbHBbIE HCTOYHMKH HH(OPMALMHU KoJu-Bo 3k3.
1. benokoneB, E.H. BomgoorBenenne u BomocHaOxeHue:YueOHOE|S IK3.
nocobue s OakanaBpoB/E.H. benokoneB, T.E. Ilomoma, I'.H.
[Typac.-2-¢ u3a.-PoctoB H/J1:®ennkc,2012.-379c.-(Briciiee

oOpasoBaHme).
2. Py3aHoBa, M.A. DKOJIOTHS: yaeOHO-MeTonnueckoe |41 Ik3.
nocobue/HXTH; M.A Py3aHoga, I'.P. [TarpakoBa.-

Hwxuexamck:HXTH,2015.-85 c.



http://znanium.com/catalog.php?bookinfo=470727

3. ®upcona, JL.LIO. Cucremsbl 3amuthl cpenbl obutanusi. Cxemsl,|S 3K3.
COOPYKCHHSI ¥ ammapaThl JUIsl OYUCTKH Ta30BBIX BBIOPOCOB W
CTOYHBIX BOJI:yueOHOE nocobue/ JLIO. dupcosa.-
M..©OPYM;MHOPA-M,2013.-80 c.

4. Axmetosa, T./. ®U3HKO-XUMUYECKHE OCHOBBI BOIOIOATOTOBKH: (43 3K3.
METOJMYECKHE YKa3aHUs U 3aJIaHUsl I CAMOCTOSITEIbHOU pabOoThI
/ T.W. AxmeroBa.-Hmwxknekamck: HXTH,2015.-46 c.

5. Ilarpakosa, I'.P. Dkonorus: Mmeroauueckue ykazaHus K 41 »xk3.
BBITIOJIHEHHIO KOHTPOJbHBIX paboT/HXTH; I'.P. [1atpakosa, M.A.
Py3anoBa.-Hwxnexkamck: HXTI,2013.-21 c.

6 Py3anoBa, M.A. IIpoiiecchl u anmaparsl 3alllUThl OKPY>Karoen 40 5k3.
cpensl:yaeb.-meto. mocooue/HXTU; M.A. Py3anosa, I'.P.
[TarpakoBa.-Huwxnexkamck:HXTN,2016.- 122 c.

11.3 Snexmponnvie ucmounuku uHpopmayuu

IIpu u3yuenuu Oucyunaunvet b1.B.JIB.02.02 «MeponpusTus 10 OxXpaHe
OKpY)KAIOIIEeH CpeJbl MPU  AKCIUIYAaTAIMU _ TEIJIOYHEPTreTUYSCKUX  YCTAaHOBOK)»
PEKOMEHyeTCs UCIIOIb30BaHUE CIICAYIOIINX HCTOYHUKOB HH(POpMAITUU

1. BBC «Znanium.comy - Pexxum mocrtyma http://znanium.com

11.4 Coepemennvie npogheccuonanvhsvle 6azvl OAHHLIX U UHPOPMAUUOHHDLE
CHPABOYHbBIE CUCHEMDL.

1. Kypuan «Ochnoswl 6ezonachocmu dcuznedesmenvhocmuy. Caim socypuana:
http://mchsmedia.ru//

2. XKypuan «dxonoeusnn. Caim xcypuana: hitp://ipae.uran.ru/7ekologiya

3. XKypnan Oxonocuu u npomviwinennou oeszonachocmu. Caim  JcypHana
«bezonacnocme  mpyoa 6 npomviuiennocmuy. —  ocmyn  c80000HbIIL:
Elibrary.ru/title_about


http://ipae.uran.ru/7ekologiya

CorsiacoBano:

P
3aB. oTACIOM W Tapacoea B.A.

no SubnuoTeyHomy
obchyKHBaHHIO

12. MamepuaibHo-mexnuieckoe obecneqenue Qucyuniuiol (Mooy.1s)

Kaeapa npoueccon u annapaTos XHMHYECKHX TEXHOIOIHii

*Ne kabunera, Hepeueus ocnosnoro obopytosanns 8 | @axrugecknin | Obwa | Koanue
HAIBAHHE yuebnpix kabunerax aapec yuebnnix A CTBO
KaOHHeToR naou | nocazo4
alb, HBIX
w? meeT
KOoMILIEKT TEXHHYECKOro OCHAIIEHH A, 423578, ‘
viehHoro u aaboparopHoro Pecnybaunka ‘ ,
obopyaoBaHnn: NpoekTop, komnelotepc  Taraperan, ]
pocrynom K cetu "Murepuer”, akpan, r. Hunekamek,
npuHTEp. NPUOOPLI 118 HIMEPEHHA | ya. 30 ner '
METCOPOIONMHECKHN Y CAOBHI , [MoGeasi |
NOMELLCHUA, YCTAHOBKA 1A H3YHEHUA ‘

KOHCTPYKIMOHILIX METATTHICCKHY
MAaTePHANOB ¢ BOAOPOIHOH H l |
KHCJIOPOAHOH AEnoNspu3saune, l ‘ 1

. yeranora « MpeRTHBIOCTSL W KAUCCTBO
ocpewennnn BA-1, ycranoska «3aumura
ot subpauun» bXK-4, ycranoska
108 ,
- «3nykomionauusa» bXK-2, ycranoska OT-
JlaGopaTtopus ‘
- SA. cTen ¢ HabopOM CTaHAAPTHBIX 1
fe30NacHOCTH . | |
CPEACTB HHAWBHAYANLHO 3aLLHTL OT |
KH3IHEACATENBHOC

HeraTuBHbLIX (hakTopos TexHochepsi,
gechl naboparopHbie MekTpoHHbie BT-
300, cTon sabopaTopHbiii ¢ ALKMKAMH K
POIETKAMM. CTOJ JUIH BCCOB
AHTHRHOPALMOHHLIA, NPUCTABKA ' I |
TEXHMHMECKAN ¢ BOLOTT, CRCTOM M Kpanamu, ,
BLITHKHON Wrad, pedpakromeTp, ‘ . ‘ |
WCKTPONHIED, KOHAVKTOMETD.
Mebeanb: 10cKa yueHuyeckas, wxad, | |
ceidy, cTOALY, CTY/ILS, CKAMBA. *
’ Mporpavsnoe oficcnencnne:

Windows7, MicrosoftOffice 2007, ‘
Autusupyc Kacnepekoro. ; - ,
Habop vuedHo-HAr IsSAHBLIX MOCOOMIi: | ‘ -4

T™




JIEMOHCTPAIIMOHHBIN MaTepHall (TUTaKaThI)
«3amura B 4Ype3BbIYaHBIX CUTYALUAX ),
«be30macHOCTh KU3HENEATETbHOCTH Y.
OO0opynoBaHue U MaTepUAJIbI,
of0ecreynBaroIue co0JII0aeHne
TpeOOBaHUIi MOKAPHOI 0€30MACHOCTH H
OXpaHbI 3/10POBbSI 00yYAKOIIUXCSH:

OTHETYIIUTEIb.
108A KoMIUIEKT TeXHHY€eCKOro OCHAICHHS,
Jlaboparopus y4eOHOro 1 J1aOopaTopHOro
3KOJIOTUH o0opynoBanusi: ycranoska bX-8 -

«MeTo bl OYMCTKU BOJIBI», YCTAHOBKA
BXK-7 - «MeToapl 0OUMCTKH BO3AyXa»,
BBITSDKHOH IIKad), MPUCTaBKa
TEXHUYECKasl C BOJOM, CBETOM U KpaHaMHU,
TUTPATOP, IPUHTEP, KOMITHIOTED.
Mebeb: 10ocka yueHU4ecKasi, ceid,
mKad), CTOJBI, CTYIIbsI, CKAMbSI.
IIporpammHoe obecnieyenue:
Windows7, MicrosoftOffice 2007,
Antusupyc Kacnepckoro.O0opynoBanue
U MaTepuaJbl, 00ecrnevuBarOIHe
co0/roaeHne TpeOOBAHMI MOKAPHOI
0€30MACHOCTH U OXPaHbI 310POBbS
00y4YaKOIIUXCSI: OTHETYIIUTENb.

423578, 47 12
PecnyOnuka
Tartapcran,

r. HmxHaekamck,
yi. 30 net
IloGenwr, a. SA

13. Oopazosamenvuvie mexnonozuu
[To mucummmue B1.B.JIB.02.02 «Meponpusatus 10 OXpaHe OKPYKaOIIeH
CpeIbl MpPH  SKCIUIYaTAlMK _ TEIUIODHEPIeTHYSCKUX  YCTAHOBOK» B  IMpoIlecce

MPOBEICHMS ayIUTOPHBIX 3aHATHH TPETyCMOTPEHO NMPHMEHEHUE 00pa3oBaTEIbHBIX
TEXHOJIOTUI OOy4eHHs (B MHTEPAKTUBHBIX (hopmax), 00IIas MPOJ0HKUTEIBHOCTh

KOTOPBIX COCTaBIISIET & YACOB.

PacnpenesneHue 3aHSITHH B MHTEPAKTUBHBIX ()OpMaX AU CHUILIUHBI

Tema Bup 3ansarus HNurepakruBHas popma | Yacel
Tema 4. OUHKO-XUMHYECKHE METOJILI Jlexusa Jleknus-npeseHranus 2
OYHCTKHU CTOYHBIX BOJ [IpakTnueckoe
Jluckyccus-noxinan 2
3aHSTUE

Tema 5. buonornueckas o4ucrka
CTOUHBIX BOJI Jlexus Jlexumsi-pe3eHTaIus 2
Tema 8. IloBTOpHOE WUCHOJIB30BaHUE

IIpakTueckoe
CTOYHBIX BOJ Ha  MPOMBILIJIEHHBIX SAHSTIC TectupoBanue 2

PEPUITHSIX
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