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PaGoyas mnporpamMma cocraBieHa ¢ yderoM TpeboBanuii denepaabHOro
rocyapCcTBEHHOro 00pa30BaTe/IbHOrO CTaHAapTa Bbiciiero obpasosanus (Ne 143 ot

28.02.2018) no nanpasnenuto 13.03.01 «TenyosHepreTuka U TEINIOTEXHUKA»
(wudp) (HauMeHOBaHHe)
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ot/ L % 2043 r. No &
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(noAnuCHY / (D.H1.0)




1. Ienu oceoenus oucyuniunol

Vueonas nucuuininda b1.B.J1B.02.02 MeponpusTis 0 OXpaHe OKPY KaIoIIeh
Cpelbl MOpH HKCILUTyaTallUW YHEPrOYCTAHOBOK SIBJISIETCS OJHOM W3 JUCHUIUIUH TPU
MOTOTOBKE OaKajgaBpOB IO CHEIUATBHOCTH « IHEPrO0OECIICUCHUE TMPEIPUITHI.
OnHa co3maer TeOPETHYECKYI0 0a3zy Mpu M3yYEeHUHU BOMPOCOB OYHCTKH CTOYHBIX BOJT
Ha MPOMBINUICHHBIX TPEANPUITHUSX.

Hemssmu ocBoenmst aucimiuinasl - b1.B.JIB.02.02 MeponpusaTusl o oxpaHe
OKPY>KaIOIIEH Cpe/ibl IPH DKCILTYyaTalluM SHEPIrOYCTAHOBOK SIBIISFOTCS:

a) B (GOpPMUPOBAHUU Yy CTYJACHTOB NPO(PECCHOHATBHBIX HABBIKOB JJIA PEHICHUS
MPAKTHYECKUX 3a/1a4 [0 U3YUYECHHUIO COCTaBa MIPUMECEH MPOMBIIUICHHBIX CTOYHBIX BOJ
1 OTXOJIOB YHEPIOYCTAaHOBOK HE(DTEXUMHYECCKUX MPEATPUATHI];

0) B OCBOCHHMHM OCHOBHBIX METOJOB OYHCTKH MPOMBINIICHHBIX CTOKOB C YYE€TOM
TpeOOBaHUM 1O BBIITYCKY B BOJOEMBI, TOPOJICKYIO BOJOOTBOJIAIIYIO CETh WM IIPHU
CO3/IJaHUU 3aMKHYTBIX CUCTEM;

B) B 00YyUYEHHMH CTYJICHTOB IPaBWIaM pa3paOO0TKH TEXHOJOTHYECKONU CXEMbI OUHUCTKHU
MIPOMBIILJICHHBIX CTOUYHBIX BOJ M PaCUETy OUUCTHBIX COOPYKEHUI;

T) PacKpbITHE CYIIHOCTH TIPOILIECCOB YTWIM3AIMU OTXOJIOB JHEProyCTaHOBOK
HEePTEXUMUYECKUX MPENPUITHIA.

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

JucuuiuimHa MeponpusaThs 110 0XpPaHE OKPYKAKOIIEH  Cpeabl aopu

OQKCIIJIYVAaTallMi 3HCPIrOyCTAHOBOK OTHOCHTCA K 0a3oBol qacTHu, AUCHUIIJIMHAM IIO

Bb100py B1.B./JIB.02.02 u dhopmupyeT y 0akanaBpoB MO HANPABJICHHUIO MOJITOTOBKH

13.03.01 «TenynosHepreTvka U TEIVIOTEXHUKa» HAOOp 3HAHUM, YMEHUN, HABBIKOB H

KOMIICTCHIIMMA, HEOOXOJMMBIX IS  BBIMOJIHCHUS  HAYYHO-UCCIe008AMENbCKOL,
PACUEMHO-NPOEKMHOU U NPOEKMHO-KOHCMPYKMOPCKOU,  NPOU3B00CMBEEHHO-
MEXHONOSUHECKOI, OP2AHUZAYUOHHO-YAPABIICHYECKOU OesIMelbHOCHIU.

JlaHHasi TUCUMIUIMHA M3Y4aeTCs CTYJACHTAMHM Ha YeTBEPTOM Kypce B CEbMOM
cemecTpe, popma oOydeHHsI CTYJCHTOB — OUHAs.

Jns ycnemrHoro ocBoenust auciuiimabl b1.B.J1B.02.02 Meponpustus 1o

OXpaHE OKPYXKAIOIIEH cpeJbl IpH SKCIUTyaTalluM YHEProyCTaHOBOK 6aKanaBp 10

HanpaBjeHuo noAroToBku 13.03.01 «Tennod’HepreTuka U TEIJIOTEXHHMKA» JOJDKEH

OCBOUTH MaTCpHal NpCACCTBYIOINX AUCIUIIINH:



a) b1.B.02 Ocnogvl npomvluiienHotl 6ezonacHocmiu,

0) b1.B. 09 Benmunsayus u KOHOUYUOHUPOBAHUE NOMEUSHU.

3HaHI/ISI, IMOJIYYCHHBIC IIPU HU3YYCHUU JHCHUIIINHBI «MeponpusTus 110 OXpaHe

Oprncanmeﬁ Cpcabl IIpHu __ SKCIUIyaTallik SHCPIrOyCTAHOBOK»  MOI'YT OBITh

UCTIOJIB30BAHbI  TIPU  TIPOXOXKIACHUU  TPAKTUK  VYeOHOU,  NPou3B00CHEeHHO,
npeoOoUnIOMHOU, Neda2ocuyeckoll M BBITIOJHEHUH 6bINYCKHbIX KEAMUDUKAYUOHHBIX

pabom 1O HANPABJICHUIO TOATOTOBKHU 13.03.01 « Tenno’HepreTuka U TeMI0TEXHUKAY .

3.  Komnemenuyuu ooéyuarowezocs, gopmupyemvie 6 pe3yivmame O0C80EHUA
OUCUUNIUHBL

[1K-4 CriocobeH opraHuM30BBIBaThH padOTy MepcoHajia Mo SKCIUTyaTallud 3JIEKTpO — U
TEIUIOPHEPTeTUUECKOTO 000PY10BaHUS;

[IK -4.1 3HaeT OCHOBHBIE 3aKOHOJATEIBbHBIE AKTHI M HOPMATHUBBI 0 OPraHU3ALMHU
paboThl TIEepcoHaa M0 DJKCIUTyaTalliu »JJEKTPO- M  TEIJIOIHEPreTUYeCKOro
000opy10BaHUS;

[IK -4.2 YMeeT opraHu3oBBIBaTh padOTy MEpCOHANa MO AKCIUTyaTaluu JIEKTPO- U
TEIUIOPHEPreTUYECKOTO 000PY10BaHUS;

[IK -4.3 Bnameer meTojamMu OpraHu3aiuu pabOThl MEPCOHATA MO AKCIUTyaTaluu
3JIEKTPO- U TEINIOIHEPTETUYECKOT0 000PYI0BaHMUSL.

[TIK-5 Cnocoben opranuzoBaTh cOOJIO/IEHHE PAOOTHUKAMU MPABUII MPOMBIIIICHHON
U 3KOJIOTMUECKOW O€30MacHOCTH, FOTOB K pa3pabOTKe MEpONpPUATHA MO SHEPro U
pecypcocOepexeHII0 Ha POU3BOJICTBE.

[1K-5.1 3HaeT HOPMbI M 3aKOHATEJIbHBIC AKThI MO MpPaBUIaM MPOMBIILJICHHOW U
HKOJIOTHYECKON 0€303all0CHOCTM M MO SHEPro- U PecypcocOepexeHuto Ha
IIPOU3BOJICTBE.

[1K-5.2 Ymeer OpPTraHU30BaTh coOuroicHre paboTHUKAMU paBUII
IIPOMBIIIJIEHHON U 9KOJIOTHYeCKON 0€303al0CHOCTH.

[1K-5.3 Brnaneer wmeromamm pa3pabOTKM  MEPONPUATHNA IO DHEPro- W

pecypcocOepekeHUI0 Ha 00bEKTaX SHEPTETUKU.



B pezynomame oceéoenusn oucuyuniaunvl 00yuarouuiica 00nxHcen:

1) 3namw: a) OCHOBHBIC COOPYKEHHUS JJII MEXaHWYCCKOW, (DU3MKO-XUMHUYECKOMU,
XUMHUUYECKOM, OMOJIOTUYECKOHN U TIIyOOKON OUYUCTKU CTOYHBIX BOJI;

0) mpaBuiIa 00ECTICYCHUS YKOJIOTHIECCKON 0€301TaCHOCTH;

B) COCTaB M CBOWMCTBA MPOU3BOJCTBEHHBIX CTOYHBIX BOJ;

I') OCHOBHBIE TPEOOBAHMS K CTENIEHU OUYHUCTKH CTOYHBIX BOJ;

N) CcrocoObl  yTWIM3allMM  OTXOJIOB  JHEPrOyCTAaHOBOK  HEPTEXMMHYECKUX
NPEANPUATHH;

€) MPUHIUIIBI pallHOHATBHOTO BOJIONIOJIb30BAHUS;

2) Ymems: a) cOCTABISTh TEXHOJIOTHYECKYIO CXEMY OYUCTHBIX COOPYIKEHHIA;

0) camMOCTOSITENIbHO BBIOMpAaTh COCTAB OYHUCTHBIX COOPYKEHMM U ONpEAesIuTh
TpeOyeMyI0 CTEIEHb UX OYUCTKU B 3aBUCUMOCTHU OT Ka4eCTBa U KOJIMYECTBA CTOYHBIX
BOZ;

2) Brnademv: a) OCHOBHBIMH TEPMHHAMHU U OIPEICIICHUSMH, YIOTPEOIIEMbIMUA B
JNEUCTBYIOLIMX CTaHJAapTaX, CTPOUTENbHBIX HOpPMax M MpaBUJiaX, CHEHUAIbHOU
TEXHUYECKOU JIUTEPATYPE;

0) COCOOHOCTBIO BBIMOJHATH PACUYEThl alMapaToB MO OYUCTKE CTOYHBIX BOJ U
COCTABUTh OTYETHI IO MOJYYECHHBIM JaHHBIM;

B) CIOCOOHOCTBIO HANAAUTh 3(PPEKTUBHBIA KOHTPOJIb 3P(HEKTUBHOCTH MEPOIPUSITHIA
10 OYUCTKE CTOYHBIX BOJI.

4. Cmpykmypa u coolepicanue oucyuniunvl «MeponpusTvs 1O OXpaHe

OKPYKAIOLICH CpeJbl IIPHU AKCILTYaTAlIMU SHEPIrOYCTAaHOBOKY). 06111215[ TPYAOCMKOCTDb

IUCHUIUINHEI cocTaBisieT 4 3auerHble equHUNEI, 144 yacoB

Ne Pazgen Buabl yueOHoit OueHovHbie
n/ AMCUUIIMHBI = paboThI (B yacax) cpeacTsa AJs
n g | Jexkmm | Ipaktuue | JlaGop | KCP CPC NpoBeACHUSA
3 u CKHE aTOPHBI MPOME:KYTOUHOMH
o e — e aTTeCTALUH 10
paboThI pasaenam
1 | Tema 1. Bwuaser | 5/7 2 312 - 5/3 8/11 Ipaxmuuecxas
noTpedsieHus paboma Nel, 3auem
BOJIBI "
3aBUCUMOCTDH
Xapaxkrepa
HpI/IMCCCﬁ OT THIIa
ITPOU3BOJICTBA.
Hopmatusel
Ka4dyeCTBa BOJAbI
BOJIOEMOB u
OmpeIeeHIe
HEOOXO0IUMOI

CTCIICHU OYHMCTKH




CTOYHBIX BOJ

Tema 2.
CoopyxeHus
MEXaHUIECKOM
OYHMCTKH CTOYHBIX
BOJI

5/7

2/1

5/3

8/11

Ipaxmuueckas
paboma Ne2, 3auem

Tema 3.
XuMHugecKrue
METOAbI OUYUCTKH.
006e33apaxxuBaHue
CTOYHBIX BOJI

517

2/1

5/3

8/11

Ilpaxmuueckasn
paboma Ne3, sauem

Tema 4. ®wusuko-
XHUMHUYECKHE
METOAbI OYHUCTKH
CTOYHBIX BO/

517

2/1

6/3

8/11

3auem, ooxnao

Tema 5.
bunonornueckas
OYHMCTKA CTOYHBIX
BOJ

517

2/1

6/3

8/11

Ipaxmuueckas
paboma No4, 3auem

Tema 6. MeToanl
u arnmapaTsl
TITyOOKOH
OYHCTKHA CTOYHBIX
BOJI

517

2/1

6/4

8/11

Ipaxmuueckas
paboma Nes, 3auem

Tema 7.
Yunnzanus
OTXOJIOB
SHEProyCTaHOBOK
He()TEXUMUIECKH
X IPEeaNpUATHI

517

2/1

6/4

8/12

Ilpaxmuueckas
paboma N6, 3auem

Tema 8.
IIoBTOpHOE
HCIIOJIB30BaHUE
CTOYHBIX BOJ Ha
IIPOMBIIUICHHBIX
MPEANPUATHAX

5/7

3/1

6/4

7/12

3auem,
mecmuposanue

Hroro: 144 .

18/18

18/9

45/27

63/90

®dopma aTTecTaiuun

Ounas popma: 3auem ¢ oyeHKou,




5. Cooeporcanue 11eKYUOHHBIX 3AHAMUIL NO meMam C

yKa3zaHUEeM

bopMHUPYEMBIX KOMITIETCHIIMN M MCTIOIb3YEMbIX HHHOBAITMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTUH (04HOE/3a09HOE O0yUeHHE).

CopOLroHHBIE METOJBI OYMCTKH CTOYHBIX
BoJA. DIOTalMOHHBII  METON  OYHCTKH
CcTOYHBIX BojA. CroeunuaabHble  METOIbI
OYMCTKHA TPOMBIIIICHHBIX CTOYHBIX BOJI:
AKCTPaKIIUS, HOHHBIN oOMeH,

Ne | Pazagen Yacol | Tema JJeKIMOHHOIO 3aHATHS HNuaukaropsl

n/ | AMCHHUILIHHBI JOCTHIKEHHUS

n KOMIIETE€HIIN
"

1 | Tema 1. Bunnr Bunbl morpebnenus Boawsl u 3aBUCUMOCTH | [IK-4.1,11K-
oTpeOJIeHUsT BOJbI U Xapaxkrepa npumecen oT tuna | 4.2, [IK-4.3,
3aBUCHUMOCTbE npousBoAcTBa. Hopmarusel kauectBa Boawl | [7K-5.1, [IK-
XapakTepa npumecen BOJIOEMOB H OmpeneiieHne Heobdxomumon | 5.2, I1K-5.3
OT THIIA CTEIIEHH OYMCTKH CTOYHBIX BOJ
MIPOU3BO/ICTBA. 2
HopmatuBsl kauecTBa
BOJIBI BOJOEMOB U
omnpeaeieHue
HEOOXOTMMOM
CTEIIEHH OYHCTKHU
CTOYHBIX BOJ

2 | Tema 2. CoopyxxeHus Ha3nauenue u cytb Mexanuuyeckoi ouuctku | [IK-4.1,11K-
MeXaHUYECKOU CTOYHBIX BOA. Mecto Mexanudeckoi | 4.2, [IK-4.3,
OYHCTKH CTOYHBIX OYUCTKM B o00mmen cucreMe ounctku | [IK-5.1, [IK-
BOJI 2 cTouHbIX BojA. OcHOBHbIE TpwHIMIGI U | 5.2, [1K-5.3

KpUTEpUH MeXaHW4ecKkod ouncTku. OOmiue
CBEICHHS 0 COOPYKEHHSIX JUIS
MEXaHMYECKON OYMCTKU CTOYHBIX BOJ,.

3 | Tema 3. XumMnueckue Ha3nauenwne u cytb xummudeckoit ouuctku u | [1K-4.1,11K-
METOAbI OUNCTKH. o0e33apaKuBaHus CTOYHBIX Bom. | 4.2, [IK-4.3,
O6e33apaxknuBaHue TpeGoBanust K  kauectBy xumudeckoit | I7TK-5.1, [IK-
CTOYHBIX BOJ OYHMCTKHM CTOYHBIX BOJ B 3aBUCUMOCTH OT uX | 5.2, [IK-5.3

9 JnanpHenero mnpeanazHadeHus. CrocoObl
HEWTpalM3alMd  CTOYHBIX BOJ. Bunuel
OKUCTTUTENCH H METOAbl HX TOJYYCHHS.
DIIEKTPOXUMUYECKOE OKHCJICHHE.
OcHOBHEBIE METOIEI 00e33apaxuBaHUs
CTOYHBIX BOZ,.

4 | Tema 4. ®wusuko- Haznauenne u ocHoBHble MeToabl ¢usuko- | [IK-4.1,11K-
XHUMUYCCKHE METOJBI XUMHYECKOH  OYMCTKM  CTOYHBIX BOA. | 4.2, [IK-4.3,
OYHCTKH CTOYHBIX MeTtoapl OYUCTKM CTOYHBIX Bon ot | [IK-5.1, IIK-
BOJI KOJUIOM/IHBIX TPUMECEH. 5.2, [IK-5.3

9 DIIeKTPOKOATyJISIIMOHHBIE YCTaHOBKH.




ANeKTpoauanu3. MeMOpaHHBIE  METOJIbI
OYHUCTKH CTOYHBIX BOJI.

5 buonornueckast ouncTtka CcTOYHBIX Box. | [IK-4.1,11K-
Tema 5. BnusiHue cTpykTypsl mpumecei u BHelmHux | 4.2, 1IK-4.3,
Bronornueckas ycinoBuii Ha 3¢ddexruBHocTs mpoueccos | [IK-5.1, IIK-
OUMCTKA CTOUHBIX 2 OMOJIOTMYECKOM OYUCTKH. 5.2, IIK-5.3
BOI OcHOBHBIE COOPYKCHHS TS

OMOJIOTMYECKON OYMCTKH.

6 | Tema 6. Meroasl u Haznauenne u mnenu riayookod ouuctku | [IK-4.1,11K-
anmaparbl TITyOOKOU CTOYHBIX BOJ. InyOokas oumctka ot | 4.2, [IK-4.3,
OYHCTKH CTOYHBIX 2 B3BCIICHHLIX BEIIECTB, coequHeHu azora u | [IK-5.1, IIK-
BOJI docdopa, OT paCTBOPEHHBIX COSTUHECHHIA. 5.2, IIK-5.3

7 Boapl XMMBOJOOYHCTOK; orpadorasumme | [1K-4.1,11K-
Tema 7. YTunuzauus pacTBOpbl OT TIPOMBIBOK W KoHcepBauuu | 4.2, [IK-4.3,
OTXOJI0B TEIUIOCWJIOBOTO ~ oOopynoBanusi,  terusie | [IK-5.1, [IIK-
SHEProyCTaHOBOK 3 BOJIbI; BOJIBI ruaposonoynanenus; | 5.2, I1K-5.3
He(pTeXUMHUUECKUX OOMBIBOYHBIE BOJBI;  HedTe3arps3HEHHBIC
MpEANPUITHI BOIBL. Meroapl HMX O00E3BpEKHMBAHUA U

YTUITU3AIIH.

8 dakTopsl, obOycnonuBatomue | [71K-4.1,11K-

HEOOXOJMMOCTh  CO3JaHHMs  3aMKHYTHIX | 4.2, [IK-4.3,

BOJ000OpOTHBIX cucteM OOmwue 3anmauw, | [IK-5.1, IIK-
Tema 8. IloBTOopHOE

KOTOpblE  cjenyeT  y4yutbBare  npw | 5.2, [1K-5.3
HCITOJIb30BaHUE

pa3paboTKe 3aMKHYTBIX BOJIOOOOPOTHBIX
CTOYHBIX BOI Ha 3

cucteM. TpeOoBaHHS K KadyeCTBY BOJIbI,
MPOMBILIUIEHHBIX o

HCIIOJIb3yEeMOU MMOBTOPHO B
MPEATPUITHIX

MpOMBIIUICHHOCTH.  OCHOBHBIE ~ METOJIbI

OYMCTKM CTOYHBIX BOJ IPH MOBTOPHOM HX

HCIIOJIL30BaHUH.

18/18

6. Cooepoicanue npakmuuecKux/cemMuHapCcKux 3aHAmMuil
Lleapro mpoBeACHUS MPAKTHYCCKHUX 3aHATHH MO AucuuIiuinHe «MeEponpusaTus 1o

OXpaHe OKPVKAMIEN CPEILI

IIpHU_J3KCIIJIvaTalluy J3HEPIOYCTAHOBOK)) SBJISICTCA

3aKpeIuIeHue MaTepraga paCCMOTPEHHOTO Ha JIEKIIMU (0YHOE/3a09HOE 00yUYeHHE).

Ne [ Pazgen Ya | HammenoBanue | Kparkoe cogepxanue HNuauxaropsl
n/ | AMCHUIIUHBI Chbl | MpaKTHU4YeCKOMH AOCTUKEHUS
i | padoThI KOMIIETEHIIHH
1 |Tema 1. Bwuasr | 3/2 | [Ipaktudeckast [Mpaktnyeckass padora Nel. | [IK-4.1,1IK-4.2,
NOTPeOICHUST BO/IBI pabota Nel. | Pacuer koimuectBa | [1IK-4.3, I1K-
u 3aBUCUMOCTb Pacuer arrnaparoB cucremsl | 5.1, I1K-5.2,
Xapaxkrepa KOJIM4eCTBa MEXaHUYECKOU ounctku | [7K-5.3
MpUMECeil OT TUMa arnmaparoB CTOYHBIX BOJI, COCTOSIICH 13




IPOM3BOJICTBA.
HopmaTusbl
Ka4yecTBa BOJbI
BOJIOEMOB U
olpeieneHue
Heo0XoIuMoMn
CTENEHU OYUCTKU
CTOYHBIX BOJI

CHCTEMEI
MEXaHUYEeCKOU
OYHCTKHU
CTOYHBIX BOJI.

IIECKOJIOBKH, OTCTOMHUKA M
MEXaHHYECKOTO QUIbTpa.

Tema 2. | 2/1 | IlpakTuueckas [Ipaktrueckas padora Ne2. | [IK-4.1,11K-4.2,
CoopyxeHnus pabora No2. [ Onpenenenue 1IK-4.3, [IK-
MEXAHUYECKOU Onpenenenue HEOOXOAUMON crenenu | 5.1, [1K-5.2,
OYUCTKH CTOYHBIX HE0OXO0 MO OYHCTKA TIO B3BemeHHbIM | [7K-5.3
BOJI CTENCHH OYHCTKH | BEIIECTBaM, CTETeHH

M0 B3BCIICHHBIM | OYUCTKH CTOYHBIX BOJ TIO

BeleCTBaM, BIIK nonH, mo Temmneparype

CTCTICHH OYHCTKH | BOJIBI.

CTOYHBIX BOJ IO

BIIK 1momH, 10

TeMIeparype

BOJIBI.
Tema 3. | 2/1 | IlpakTrueckas [Ipaktrueckas pabora Ne3. | [IK-4.1,11K-4.2,
XHUMHUYECKUE pabota Ne3. | Paccuuraiite pasmepsl | [IK-4.3, IIK-
METOJIbI OUUCTKH. Paccuuraiite MEeCKOJIOBKM U Haueptute | 5.7, [IK-5.2,
O06e33apaxkrBaHue pa3Mepsbl cxemy  gans ucxomsseix | [7TK-5.3
CTOYHBIX BOJI MECKOJIOBKU U | JaHHBIX. Pacuer

HayepTutre cxemy | 3QpheKTUBHOCTH paboThl

JUISL  UCXOJHBIX | IECKOJIOBKH.

JNaHHbIX. Pacuer

3¢ (HeKTUBHOCTH

paboThI

MIECKOJIOBKH.
Tema 4. ®wusuko- | 2/1 | [loaroroBka Bomnpocs! qist noknana: 1IK-4.1,1T1K-4.2,
XUMHUYECKHE JOKJIaa. 1. Hasnauenne u ocHoBHEIE | [IK-4.3, [IK-
METOABI  OYHCTKH METOJIBI ¢usuko- | 5.1, I1K-5.2,
CTOYHBIX BOJI XUMHYECKON ouuctku | [1K-5.3

CTOYHBIX BOI. 2. MeTomsl
OYHUCTKH CTOYHBIX BOJA OT
KOJUTOUTHBIX MPUMECEH.

3. DneKTpoKoaryIsMOHHbI

e YCTaHOBKHU.
4. CopOLIMOHHBIE ~ METOJIbI
OYNCTKHN CTOYHBIX BOI.

5. @aoTanMOHHBIN METOJI
OYHMCTKHU CTOYHELIX BOJI.

6. CnennaabHbIe METOIBI
OYUCTKHA  MPOMBIIIICHHBIX
CTOYHBIX BOJ; a)

IKCTPAKITUS




5 2/1 | TlpakTrueckas Pacuer BepTukainbHOro | [1K-4.1,11K-4.2,
pabora Ne4. | skcrpakropa: dakropa | ITK-4.3, [1K-
Tema 5. Pacuyer AKCTPaKTOpa, o0vemusnlii | 5.1, [TK-5.2,
buonornueckas BEPTUKAJIBHOTO pacxon sKcTpareHTa, | [7K-5.3
OUHCTKAa CTOYHBIX HKCTPAKTOpA. CTENEHb AKCTPAKIUH,
BOJI Hapucosath MOTIEPEYHOe CCUCHUE
cXemy anmnapara. HapucoBats
IKCTPAKTOpA. CXEMY 3KCTPaKTOpa.

6 Tema 6. Metoasl u | 2/1 | [IpakTrueckast Pacuer sepuucroro | [1K-4.1,11K-4.2,
anmnaparsl pabota Ne5. | ¢punbrpa: ckopocts | [IK-4.3, IIK-
TyOOKON OYUCTKH Pacuer dbunpTpoBanus, cymmapuymwo | 5.1, I1K-5.2,
CTOYHBIX BOJI 3€pHUCTOTO IJI01LA]Th ¢bunbTpos, | [71K-5.3

bunbsTpa. IJIOMAaL OJHOTO (rIIbTpa,
BBICOTY (puiIbTpa.
7 2/1 | IlpakTuueckas Onpenenenue ocHOBHBIX | [IK-4.1,11K-4.2,
Tema 7 pabora Ne6. | mapamerpos asporenka: | I1K-4.3, I1K-
Onpenenenue BpeMsi  adpamuu, pacxon | 5.1, [IK-5.2,
Yrunnzanus
OTXOIOB OCHOBHBIX BO3/yXa, IUiomanp 3apkana | [7K-5.3
napaMeTpoB BOJBI B a’pOTEHKE, IJIUHY,
SHEProyCTaHOBOK
HehTeXHMIECKIX a’POTCHKA. HIHPUHY a’POTCHKA.
N Haueptuth cXeMmy
IpeIPUATHIA
AQIPOTCHKA 110 PACUETHBIM
JTAHHBIM.

8 | Tema 8. IToBToproe | 3/1 | TectupoBanmue. Bemonmunenne  tecrta 1o | [IK-4.1,11K-4.2,
HUCIOJIL30BaHUE BAPHUAHTaM. IIK-4.3, IIK-
CTOYHBIX BOJ Ha 5.1, TIIK-5.2,
IIPOMBIIITIEHHBIX 1IK-5.3
TIPE TP THSIX

18/
9

OKPVKAIOIIEN CPEIBI

7. Cooepircanue n1ad60OpamopHvIX 3aHAMUL

[IpoBenenne 1abopaTOpHBIX pabOT MO AUCIUIUIMHE «MEponpHsaTHs M0 OXpaHe

y4€OHBIM TUIAHOM.

8. Camocmoamenvnaa paboma 6axanaspa

IMpHU_9KCIUTyaTallu SHCPIroyCTaHOBOK» HC NPEAYCMOTPCHO

Ne TeMbl, BBIHOCUMBIE Ha Yacsl ®opma CPC HNuauxaropsl
n/n CaMOCTOSITEIIbHYIO padoTy JOCTHKEHUSA
KOMIIETEHIIMH
1 | Tema 1. Buasl nmotpebnenust Boasl u | 8/11 [ToaroroBka K 3a4erty. TIK-4.1,11K-4.2,
3aBUCUMOCTB XapakTepa MPUMECEN OT IToaroroBka k I1K-4.3, [IK-5.1,
THIIA npakTu4eckou padore. | [IK-5.2, [1K-5.3
npou3BocTBa. HopMaTuBhl kauecTBa
BO/JIbI BOJOEMOB U OINPEECICHUE




HEOOXOIMMOM CTENEHH OYHUCTKHU
CTOYHBIX BOJI

2 | Tema 2. CoopyxeHnus mexanuueckoi | 8/11 [ToaroroBka K 3auery. TIK-4.1,11K-4.2,
OYHCTKH CTOYHBIX BOJ IToaroroBka x IIK-4.3, [IK-5.1,
npakTuueckor padore. | [IK-5.2, [1K-5.3
3 | Tema 3. Xumuueckue wmeronsl | 8/11 [ToaroroBka Kk 3adery. TIK-4.1,11K-4.2,
OUYHCTKH. IToaroroBska k IIK-4.3, [IK-5.1,
O6e33apakxrBaHUE CTOYHBIX BOJ npakTuyeckoi padore. | I1K-5.2, [1K-5.3
4 | Tema 4. ®usuko-xumuueckue meroasl | 8/11 [ToaroroBka k 3auery. T1K-4.1,11K-4.2,
OYHMCTKHU CTOYHBIX BOJ [ToaroroBka k noknany | [1K-4.3, [IK-5.1,
C Npe3eHTalueN. I1K-5.2, [IK-5.3
5 Tera 5.  BHOZOMMYECKAS  OUHCTKA 8/11 [ToaroroBka Kk 3avery. IIK-4.1,1IK-4.2,
CTOqHH)’( BO IToaroroBka k 1IK-4.3, [IK-5.1,
npaktuueckor padore. | [IK-5.2, [1K-5.3
6 | Tema 6. Merogst wu anmaparer | 8/11 [MonroroBka k 3auery. | [IK-4.1,IIK-4.2,
riryOoKkoit [ToaroroBka k [IK-4.3, [IK-5.1,
OUYHCTKHU CTOYHBIX BOJ| npakTH4eckou padore. | I1K-5.2, [1K-5.3
7 | Tema 7. VYtwmsamus orxonos | 8/12 [TonroroBka K 3a4eTy. TIK-4.1,11K-4.2,
SHEPrOyCTAHOBOK HEPTEXUMUUYECKUX IloaroroBka k 1IK-4.3, [IK-5.1,
IpePUATHI npakTudyeckoit padore. | [IK-5.2, [1K-5.3
8 | Tema 8. IloBropHOoe wucmonb3oBanue | /12 [ToaroroBka k 3a4ery. TIK-4.1,11K-4.2,
CTOYHBIX BOJ Ha MPOMBIIUICHHBIX IToaroroBka k IIK-4.3, [IK-5.1,
MIPEATPUSITHIX TECTUPOBAHUIO. 1IK-5.2, I[IK-5.3
63/90
8.1 Konmponab camocmoamenbHoil padomul
Ne Tembl, BBIHOCHMBbIE Ha Yacel ®opma KCP NupukaTopsl
n/n CaMOCTOSITEJIbHYIO padoTy JOCTHKEHUS
KOMIICTCHIINHU
1 |Tema 1. Bunel norpebnenus 5/3 ITpoBepka nmpakTH4eCcKON IIK-4.1,1IK-4.2,
BOJIbI M 3aBUCHUMOCTh XapakTepa paboTHI. 1IK-4.3, T1K-
IpuUMecel OT TUIla 5.1, IIK-5.2,
npousBojcTBa. Hopmatusbl IIK-5.3
Ka4yeCcTBa BOJIBI BOJOCMOB U
ompeeneHne HeoOXoMMOM
CTEIIEHU OYKMCTKH CTOYHBIX BOJ
2 | Tema 2. CoopyxeHus 513 [TpoBepka mpakTHUeCKOH IIK-4.1,IIK-4.2,
MEXaHUYECKON OYHUCTKU CTOYHBIX paboThL. IIK-4.3, [IK-
BOJ 5.1, IIK-5.2,
TIK-5.3
3 | Tema 3. XuMHYECKHE METOMBI 513 [TpoBepka mpakTHUeCKOH IIK-4.1,IIK-4.2,
OYHCTKH. paboThL. IIK-4.3, [IK-
O06e33apaxkuBaHUE CTOYHBIX BOJT 5.1, IIK-5.2,
TIK-5.3
4 | Tema 4. OUBUKO-XUMHUYECKUE 6/3 [IpoBepka goknana ¢ TIK-4.1,11K-4.2,
METOILI OYMCTKH CTOYHBIX BOJ Mpe3EHTaIMEN. IIK-4.3, IIK-




5.1, [IK-5.2,
11K-5.3
6/3 [TpoBepka mpakTHYECKON 1IK-4.1,11K-4.2,
Tema 5. buonoruueckas ounucTka paboThI. 1IK-4.3, IIK-
CTOYHBIX BOJI 5.1, IIK-5.2,
11K-5.3
Tema 6. Metoasl u ammapartbl 6/4 [TpoBepka mpakTUYECKON 1IK-4.1,11K-4.2,
IyOOKOM OYMCTKH CTOYHBIX BOJ paboTHL. 1IK-4.3, [IK-
5.1, [IK-5.2,
11K-5.3
6/4 ITpoBepka nmpakTHUeCKON IIK-4.1,1IK-4.2,
Towa 7. Yruamsauin orxoros padors. I1K-4.3, TTK:
He(DTEXUMHUUYECKHUX TTPEANPUITHIA 51, [IK=5.2,
11K-5.3
6/4 IIpoBepka TecTUpOBaHHUS. IIK-4.1,11K-4.2,
Tema 8. TosTopHoe lpipOJiILeHne sle)meTa C IIK-4.3, IIK-
UCIIOJIb30BaHUE CTOYHBIX BOJ| Ha OIEHKOI. 5.1, [IK-5.2,
MPOMBIIIICHHBIX TPEANPUITHIX 1IK-5.3
45127
9. chonwoeauuepeﬁmuuzoeoﬁ CUCMIEMDblI OUEHKU 3HAHUIL
Ouenounvle cpeocmea Kon-¢60 Min, éannoe Max, 6annoe
Ilpakmuueckasn paboma 6 4 (24) 7 (42)
Joknao 1 6 9
Tecmuposanue 1 6 9
3auem c oueHnkoil 24 40
Hmoczo: 60 100
[Ipy wW3yyeHHW AUCUUIUIMHBI TPEAyCMATPUBAETCA  BBINOJHEHHUE IIECTH

NPAKTHUECKUX padoT. 3a BHIMOJHEHUE M 3alIUTYy MPAaKTHUECKOH paboThl CTYACHT

MOJKET MOJYYUTh MAKCUMAJIBHOE KOJMYECTBO 0a/ioB — 7 (utoro 42 Oasmia).
MuHMMallbHOE KOJMYECTBO OasIoB 3a BBIMIOJHEHHWE W 3alUTy Kaxaoh

PaKTUYECKON padoThl — 4 Oaa.

Brimmoninenue gokiiaza OLEHUBAETCS B

0amtoB (MUHUMYM—b6 0aJljIoB).

3a cmauy 3a4eTa MakCUMaJabHOE KoJnuecTBO O6amioB — 40.

9 Oayut0oB. 3a BBINOJHEHHE TecTa—9

10. Ouenounvie cpeocmea Ona meKyweco KOHMPONA YCneeaemMocmu,
NPOMENHCYMOYUHOU ammecmayuu no UMo2am 0C60eHUA OUCYUNTUHbL
OueHoYHbIE CpeACTBa ISl MPOBEACHUSI TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH,

MPOMEXKYTOUYHOM aTTecTallid OOYyYalolMXCsl M UTOTOBOM (rOCyIapCTBEHHOM
UTOTOBOM) aTTecTallMi pa3palaThIBAIOTCS COIVIACHO TOJIOkKEeHUI0 o0 DoHjax
OLICHOYHBIX CPEACTB, PACCMATPUBAIOTCS KaK COCTaBHAs 4acTh pabouel nmporpaMmsbl U



OCI)OPMHHIOTCH OTACJIbHBIM JOKYMCHTOM.

11. Hugpopmayuonno-memoouueckoe odecneuenue OUCYUNIUHbL
11.1 Ocnoenaa numepamypa

IIpu wmsyvennn mucruiiuabl b1.B.JIB.02.02 «Meponpusarus 1o oxpaHe

OKPYKAIOIIEH Cpeabl MPHU AKCIUTYaTallMKW YHEPrOyCTAHOBOK» B Kau€CTBE OCHOBHBIX

UCTOYHUKOB MH(POPMAIINH PEKOMEHIYETCS UCTIOIb30BaTh CIEAYIOUIYIO TUTEPATYPY.

OcCHOBHBbIC HCTOYHMKH HHpOpMaANHU KoJ1-B0 3K3.
1. Jlapuonona, H.. ABromaru3zanus npoieccoB adbcopoumu 37 3K3.
aacopbuuu yyebnoe mnocodue/H.U. Jlapuonona, B.B.
Enuzapos.-Huwxnexkamck: HXTN,2013.-53 c.:u.

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

3 CrpaBOYHHK 1O OYMCTKE MPUPOIHBIX U CTOYHBIX BO/I. 1 (Ge3TMMHUTHBIN TOCTYI K
Bonocuna0xxenne u kananmm3arns. CipaBOYHHK 10 OYUCTKE OBC «Znaniumy nocne
IOPHUPOIHBIX U CTOYHBIX BOJ. BomocHaOkenue u perucrpanuu ¢ IP-agpeca
KaHanmu3aius [ DnekTpoHHsli pecype]/ Crnemman @.P., HXTH)

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

4 BeromkuH A.I'. nxeHepHas 3amuTta rugpocdepsl oT 1 (6e31MMUTHBIN 10CTYH K
cOpPOCOB CTOYHBIX BOJ [ DIEKTPOHHBIN pecypc]: yueOHoe 3BC «Znaniumy mocie
nocobue - Bonorna:Uudpa-Unxenepus, 2016. - 296 c.- Pexxum |peructpanuu ¢ [P-agpeca
noctyna: http://znanium.com/catalog.php?bookinfo=760015, no |HXTHU )

napoJito.- DbC «Znantumy

11.2 /lononnumenvnaa numepamypa

B kauecTBe [OMOJHUTENBHBIX HMCTOYHMKOB HH(OPMALUK PEKOMEHyeTcs
WCIIOJIb30BaTh CIEAYIOUIYIO JIUTEPATYPY:

JlonoJIHUTe/IbHbIE HCTOYHMKH HH(POPMALIMHU KoJ1-Bo 3Kk3.
1. benokones, E.H. BomoorBeneHue u BogocHaOxeHHE:YdeOHOE |5 IK3.
nocobue s OakamaBpos/E.H. benoxones, T.E. ITlomosa, I'.H.
[Typac.-2-¢ uza.-PoctoB n/J{:®enukc,2012.-379c.-(Bricuee

o0OpasoBaHme).
2. Py3anosa, M.A. Okonorus: yueOHo-MeToanueckoe |41 3K3.
nocooue/HXTU; M.A.Py3aHoBa, I'.pP. [Tatpakosa.-

Hmxnexamex:HXTH,2015.-85 c.



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

3. ®upcosa, JLIO. Cucremsbl 3awmthl cpeiabl obutanus. Cxemsl,|S 3Kk3.
COOpYKEHHW W annapatbl A1 OYMCTKM ra3oBbIX BbIOPOCOB M
CTOUHBIX BOA:yueOHOe nocodue/ JLIO. Dupcosa.-
M.:POPYM:MHDPA-M.2013.-80 c.

4. Axmerosa, T.W. DU3HKO-XHMUUECKHE OCHOBbI BOJIOMOArOTOBKH: {43 3K3.
METOIMYECKHE YKa3aHWs W 3a1aHus 118 CAMOCTOATEIbHOM paboTsi
/ T.H. Axmetosa.-Huxknekamek: HXTH.2015.-46 c. s il
5. [MaTpakosa. I'.P. Dkonorus: metoanueckue VKa3aHml K 41 axk3.

BbINOJHEHUIO KOHTPOAbHBIX paboT/HXTH; I'.P. INarpakosa, M.A.

Pysanosa.-Huxknekamck:HXTH.2013.-21 c. il 5

6 Pyzanosa, M.A. ﬂpoucccu W annaparbl 3alUUTbl oxpy»(aiomeu 40 k3.
cpeabl:yue6.-meto1. nocobue/HXTHU; M.A. Py3anosa, I'.P.
[Narpakosa.-Huxnekamck: HXTH,2016.- 122 c.

11.3 Dnekmponnvie ucmoyHuku ungopmauuu
Ipu  wsyuenuu oucyunaunsr  B1.B.JIB.02.02 «Meponpustus 1o __oxpase
OKpY’Katouleh cpelibl NpW  JKCIUTyaTallu¥  TEIJIOIHEPreTHYECKHX  YCTAHOBOK)
PEKOMEH/TyeTCs UCMOJIb30BaHKE CIIENYIOUIMX HCTOYHUKOB WH(OpMAITHH

1. 9BC «Znanium.com» - Pexxum nocryna http://znanium.com

11.4 Cospemennbie npogheccuonanvroie 6azol OAHHBIX U UHPOPMAUUOHHBIC
CAPABGOYHbBIE CUCMEMDbL.

1. 2Kypran «Ocnoswr Gezonacnocmu scusnedesmensnocmuy. Caiim sxcyprana:
http.://mchsmedia.ru//

2. JKypnan « xonozusn». Caiim xecyprana: http://ipae.uran.ru/7ekologiya

3. Kypnar  Oxonocuu u  npomviunennoii  6ezonacnocmu. Catim  cyprana
«besonacnocms  mpyoa 6  npomwiunennocmu». —  Jlocmyn — c60600HblIL:
Elibrary.ru/title about

CornacoBaHo:

3as. oTeN0M Tapacosa B.51.
no 6GubnuoreyHomy f

o0cNyKUBAHUIO


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

12. Mamepuanvno-mexnuueckoe obecneuenue OUCYUNIUHBL (MOOY151)

Kadeapa npoueccos u annaparoB XMuMH4YeCKHX TeXHOJIOTHH

Ne kaOunera, IlepeyeHb OCHOBHOT0 000pPYy10BaHMs B ®aktudeckuii | Ooma | Koanue
Ha3BaHHeE y4eOHBbIX KaOuHeTax ajgpec y4eOHBIX | CTBO
Ka0uHeTOB IJIonI | mocamaoy
ajb, HBIX
m? mecT
KoMILUIEKT TeXHNY€ECKOro OCHAIEHHU, 423578,
y4eOHOro u J1a00paTOPHOIO PecniyOnuka
000pYyA0BAHMS: IPOCKTOP, KOMITBIOTEP C Tarapcran,
noctyroMm k cetu "MHTepHer", sKpaH, r. HmxaekaMmck,
MPUHTEP, IPUOOPHI I U3MEPEHUS yi. 30 ner
METEOPOJIOTHUECKUX YCIOBUI [ToGennt

MIOMEUICHHUs, YCTAHOBKA JIJISl U3yUEeHUs
KOHCTPYKLIMOHHBIX METAJUIMYECKUX
MaTepHaioB ¢ BOJOPOIHON U
KHUCJIOPOJHOM JAEMONSPU3ALIUEH,
ycTaHOBKa «OQ(PPEKTUBHOCTb U KaYECTBO
ocsemieHus» bX-1, yctanoBka «3amura
ot BubOpammm» bXX-4, ycranoBka
«3Bykomzossanuss» bXK-2, ycranoska OT-
SA, ctenn ¢ HabOpOM CTaHIAPTHBIX
CPEICTB UHANBUIyaJIbHOU 3aIUTHI OT
HEraTUBHBIX (PaKTOPOB TexHOChEPHI,

108
Bechl TabopatopHble dNeKTpoHHble BT-
JIaGopartopus .
300, cTom 1abopaTOPHBIN € AMUKAMHU U
0e301macHOCTH
pO3eTKaMu, CTOII IJis BECOB
JKU3HEIESITCIILHOC .
. AHTUBUOPAITMOHHBIH, TPHCTABKA

TEeXHHUYECKas ¢ BOJOH, CBETOM U KpaHaMH,
BBITSDKHOM 1IKad, pedppakToMeTp,
INEKTPOJIN3EP, KOHAYKTOMETP.

Mebeab: 1ocka yueHHUecKas, mkad,
ceii, cTonbl, CTY/bsI, CKaMbsl.
IIporpammHoe obecnieyeHue:
Windows7, MicrosoftOffice 2007,
AntuBupyc Kacnepckoro.

Ha0op yueOHO-HATISIAHBIX OCOOMI:
JIEMOHCTPALIMOHHBIA MaTepual (IJaKaThl)
«3amura B Ype3BbIYAHBIX CUTYALIUIX ),
«be30macHOCTh KU3HEIEATETHHOCTH Y.
Oo0opynoBaHue U MaTepuAJIbl,
o0ecnieyuBaromme codJIr0AeHNe
TPeO0OBaHNH MOKAPHON 0€30IIACHOCTH H
OXpaHbI 310POBbSI 00y4AKOLINXCH:
OTHETYLIUTEb.




108A
JIaGoparopus
9KOJIOTUH

KoMnieKkT TeXHH4YeCKOro OCHALLEH NS,
y4eOHOro 1 J1aOopaToOpHOro
o0opynoBanusi: ycranoska bX-8 -
«MeTo bl OYMCTKU BOJIBI», YCTAHOBKA
BX-7 - «MeToibl OUUCTKU BO3yXa»,
BBITSDKHOU IIKad, mpucTaBKa
TEXHHYECKas C BOJIOM, CBETOM M KpaHaMHU,
TUTPATOpP, IPUHTEP, KOMITBIOTED.
Mebeab: 10cKa yueHHIEcKas, ceid,
mkad, CTOJBI, CTYIbsI, CKAMbSI.
IIporpammHoe obecnieyeHue:
Windows7, MicrosoftOffice 2007,
Antusupyc Kacnepckoro.O0opynoBanue
U MaTepuaJbl, o0ecrneduBaroIMe
co0J101eHe TPeOOBAHMH MOKAPHOM
0€30MaACHOCTH U OXPaHbI 310POBbS
00y4aloIUXCS: OTHETYIINTENb.

423578, 47 12
PecniyOnuka
Tartapcran,

r. HmwxHaekaMmck,
yi1. 30 et
IToGensl, o. SA

13. Obpaszosamenvhvie mexnonozuu
[To mucuumnue b1.B.J1B.02.02 MepoupusdTus 110 0OXpaHe OKPYKAOLIEH cpeabl
[IPY DKCIUTYaTallu¥ SHEPrOyCTAHOBOK B IMPOLIECCE MPOBEACHUS ayIUTOPHBIX 3aHATUM

MPEAYyCMOTPEHO TIPUMEHEHHE 00pa3oBaTeIbHBIX TEXHOJIOTHH  OOy4YeHHS

(B

MHTEPAaKTUBHBIX (popmax), 001ast IpoAOHKUTEIbHOCTh KOTOPBIX COCTABIISIET § 4acoB.
PacnpenesieHue 3aHATHIA B MHTEPAKTUBHBIX (popMax JUCUHMILIMHBI (OYHAS U
04HO-3204Hasi GopmMa o0yUeHHs)

Tema Bup 3ansiTus HNurepakTtuBHas popma | Yacsl
Tema 4. DUMKO-XMMHUYECKHUE METObI Jlexuus Jleknug-npe3eHTanus 2/2
OYHMCTKH CTOYHBIX BO/JT [IpakTrueckoe
Juckyccus-noknan 2
3aHATHE
Tema 5. buonorudeckast ouncTka
CTOUHBIX BOJI Jlexmus Jlexumsi-npe3eHTanus 2/2
Tema 8. IloBTOpHOE MHCHONB30BAHUE
IIpakTrHueckoe
CTOYHBIX Ha  NPOMBILIJIEHHBIX TectupoBanue 212
3aHATHE
PEATPUSITHSIX

8/6
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