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BOJIXCKUMM NOJIUTEXHUUECKUM MHCTUTYT (dunmalt) demepallbHOTO T'OCYHOAPCTBEHHOTO
OIIXEeTHOTO OOpas0BaTEJIBHOTO YyUpeXIEeHMS BECHETro obpas3oBaHMa "BolrorpalCKUM
TOCYHOAapCTBEHHE TexXHUMUYEeCKUM yHubepcuretT"

BIIM (dumnmas) BonrI'TY

YTBEPXIOAKO
[exaH cakynsreTa
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JHepro- u pecypcocoeperarouime OMOTEXHOJIOTMH

paboyas nporpaMma JUCIUIIIAHBI (MOTYIIs)
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Kpamudukanms fakasaBp
®dopma o0ydeHus ouHast
OO611ast TPyA0EMKOCTh 4 3ET
YacoB no yueOHOMY TIIaHy 144 Bunbl KOHTpOJIS B ceMecTpax:
B TOM YHUCJIE: SK3aMEHbI 7
ayJUTOPHBIE 3aHATHUS 48
caMocCTOsITebHAs paboTa 60
4yachl HA KOHTPOJIb 36

Pacnpez[e.ﬂelme YacoB JUCHUILVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp Ha 7 (4.1)
Kypee>) HUroro
Henens 17
Bun 3anaruit v | P | v PII

Jlexiuu 16 |16 |16 |16
JlaGopaTopHbIe 16 |16 |16 |16
[IpakTuueckue 16 (16 |16 |16
B ToMm uucne uHT. 24 (24 |24 |24
Wroro ayx. 48 |48 |48 (48
Konrakrhas paborta 48 |48 |48 (48
Cam. pabota 60 [60 |60 |60
Yacel Ha KOHTPOJIb 36 |36 |36 [36
HUroro 144 1144 | 144 | 144




IIporpammy coctaBuin(u):
K.X.H., Ooyenm, Kypynuna I'.M.

Pabouas nporpamma ooOpeHa Ha 3aceaHUH Kadeapsl
XuMus, TEXHOJOTHsl H 000PyT10BaHUE XUMHYECKHX MPOU3BOICTB

IIpoTokom or 2021r. Ne
Cpoxk aeiictBus nporpammsbl: 2021-2025 yu.r.
3aB. kadenpoit 1.x.H., npodeccop I.M. Byros

Pabouas mporpamMMa JUCIIUIIIIHHEL

JHepro- u pecypcocdeperaromme 0MOTEXHOJIOTHU

paspaborana B coorBercTBuu ¢ ®I'OC BO:

®denepalbHbIN rOCYIapCTBEHHBIH 00pa30BaTeIbHBIN CTAaHIAPT BBICILET0 00pa30BaHMs - OaKalaBpUAaT 110 HATIPABJICHUIO ITOTOTOBKH
18.03.02 DHepro- u pecypcocOeperaroime nporecchbl B XUMAYECKOH TEXHOIOTHH, HeTEXUMUKM U ONOTEXHOJIOTHH (TIpUKa3
Muno6pHayku Poccnu ot 07.08.2020 1. Ne 923)

COCTaBJICHA HA OCHOBaHUH y‘{€6HOFO IJ1aHa:

18.03.02 DHepro- u pecypcocoeperaromiye mporecchl B XUMUIECKOH TEXHOIOTHH, HEPTEXHUMUU U OMOTEXHOJIOTHH
YIBEPKACHHOIO YUEHBIM COBETOM By3a oT 26.05.2021 nporoxon Ne 10.
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[Iporokonm or 2021 1. No

Cpok peiictBus nporpammsl: 2021-2025 yu.r.
Hexan dakynbrera



BusupoBanue PII/I 1151 ucno/iHeHUs1 B 04e€pPeTHOM Y4eGHOM IOy

Pabouas mporpamMma mepecMOTpeHa, 00CyXIeHa i 0J00peHa Ui
ucroaaenus B 2022-2023 yueOHOM roay Ha 3aceqaHuu Kadeapol

XI/lMl/lﬂ, TEXHOJOIrusdA oﬁopyszal-me XUMHUYECCKHUX IPOU3BOACTB

[Ipotokom or 2022r. Ne
3aB. kadeapoii 1.X.H., mpodeccop I'.M. Byros

Buzuposanue PII/| 1Jis1 HCNOJIHEHUS B 04epeIHOM Y41eOHOM roay
Pabouas mporpamMMa rnepecMoTpeHa, 00CyX/IeHa i 0J00peHa Ui
ucroauenus B 2023-2024 yueObHoOM roay Ha 3acegaHuu kadeapol

Xl/lMl/lfl, TEXHOJIOTUdA U oﬁopynonalme XUMHUYECKUX ITPOU3BOACTB

IIporokom ot 2023 . Ne
3aB. xadenpoit 1.x.H., npoceccop I.M. byros

Buzuposanue PII/] 1y ncnoiHeHHs1 B 04epeHOM y4eOHOM roay
Pabouas mporpamMMa nmepecMOTpeHa, 00CyxIeHa i 0J00peHa Ui
ucroauenus B 2024-2025 yueOHoOM roay Ha 3acegaHuu Kadeapol
XuMusl, TEXHOJOTHs H 000PyT10BaHUE XUMHYECKHX MPOU3BOICTB

ITIpotokom or 2024r. Ne
3aB. xadenpoii 1.x.H., mpodeccop .M. Byros

Buzuposanue PII/] 1y ncnosiHeHUs1 B 04epeHOM y4eOHOM roay
Pabouas mporpamMma mepecMOTpeHa, 00CyxIeHa i 0J00peHa Ui
ucrojaueHus B 2025-2026 yueOHOM roay Ha 3acegaHuu Kadeapbl

Xl/lMl/lﬂ, TEXHOJIOTUdA " oﬁopyuosa}me XUMHYECKUX ITPOU3BOACTB

IIporokom ot 20251, Ne
3aB. xadenpoit 1.x.H., npoeccop .M. byros

lon Paspen P BHeceHHble u3MeHeHus




1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | O3nakomicHHIE CTYACHTOB C IIPUHOUIIAMU CO3JaHUA 6C3OTXOI[HI)IX, MaJIOOTXOOHBIX HpG}IHpHS{THﬁ, YUCTBIX TPONU3BOACTB
XHMHH@CKOﬁ, HC@TEXHMI/I"I@CKOI‘/’I MIPOMBIIIJIIECHHOCTH U 6I/IOTCXHOJ10FI/II/I; C MpUHIOHUIIaMH1 CO3JaHus allllapaToB OUMCTKU
ra3006pa31—151x BLI6p0COB, CTOYHBIX BOA U YCTAHOBOK I10 nepepa60TKe TBEPABIX OTXOA0B.

2. MECTO JMCIIMIIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBanus K npeaBapuTeIbHON NOAT0TOBKE 00y4aI0IIerocs:

2.1.1 | Opranmueckast XUMUs

2.1.2 | ®usnueckas XUMHS

2.1.3 | ®usnko-xUMHUUECKHE METOIBI aHAJIN3a

2.2 | AucuMnJMHbI M1 NPAKTHKH, JAJI5 KOTOPBIX OCBOEHHUE TAHHOM TUCHUILINHBI (MOIY/Is1) HEO0X0AUMO KAK
npeauIecTByOIIEe:

2.2.1 [ I[IpoexTHpoOBaHKE SHEPTO- H PECYPCOCOSPETAIONINX MIPOIIECCOB U MIPOM3BOACTB

222 CHGHI/I&J’[BHBIE IponuecChl B XUMHYECKOH TCXHOJIOTHUH, HC(I)TCXI/IMI/II/I, OUOTEXHOJIOTHHU U (bapMalcononm

2.2.3 | TeopeTHueckre OCHOBEI HEPIO- U PeCypcocOepeKeHISI B XUMAYECKON TeXHOIOTHH

3. KOMIIETEHIIUM OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIUIINHDBI
(MOJYJIS)

IIK-5.1: 3nath MPAHIMIIBI OCYIIECTBJICHUA TEXHOJIOTHYECCKOIo mpomecca B COOTBETCTBUH € PErJIaMEHTOM U MCITOJIB30BATH
TEXHUYECKHE CPeICTBA 1/ U3MEPECHUA OCHOBHBIX MAPaMETPOB TEXHOJIOIrHY€CKOI0 Mnmpoiiecca, CBOIiCTB CbIPbS U MPOAYKIIUH

ITK-5.2: ymeTh pemiaTe CTAaHJAAPTHbIE 321241 NPO(ecCHOHATIOHOM 1eATeIbHOCTH HA OCHOBe HH(OPMALMOHHOI 1
OoudMorpaguyeckoii KyJabTyphbl ¢ IpUMeHeHHeM HH(OPMAIMOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTHIi H ¢ y4eToM
OCHOBHBIX TPeOGOBaHN HH(POPMALIMOHHOI 0€30MaCHOCTH;

COBEPUICHCTBOBAThL TEXHOJIOrHYeCKHUI Npouecc ¢ MO3ULMIi 3Hepro- U pecypcocéepekeHusi, MUHHMH3allMi BO3/1eHCTBHS HA
OKPY:KaIONIYIO Cpeny;

HCI0Jb30BaTh COBPEeMEHHbIe HH()OPMAIMOHHbIE TEXHOJOTUH, IPOBOAUTL 00pa0oTKY HH(OPMALIMH C HCIOIb30BAHUEM
NPUKJIATHBIX POrpaMM U 0a3 JaHHBIX JJIs1 pacdeTa TEXHOJIOIMYeCKHX apaMeTpoB 000py10BaHHUS.

IIK-5.3: B1ageTs MeToAaMu IKOJIOTHYECKOT0 MOHUTOPUHIA CPelbl

IIK-1.1: 3HaeT OCHOBHBIE CIIOCOOBI CKJIAIUPOBAHUS, 00€3BPE:KMBAHNUS U 3aXOPOHEHHUSI 0TX0/10B TPOU3BO/JCTBA

IIK-1.2: ymeer pa3padaTbIBaTh pecypcocéeperaruiue TeXHOJ0TuH 0€30MacHOr0 MeTo/1a XPOHEeHHsI ¥ 00e3BPe:KMBAHUS
0TX0J0B

IK-1.3: B1ageer MeToAaMH OPraHU3alMM U NJIAHUPOBaHUSA (6e30NacHOI padoThI ¢ BPeAHBIMH M ONIACHBIMM OTX0JAMHU
NMPOU3BO/ACTBA

OIIK-2.1: [leMoHCcTpHpYeT NOHMMaHHe MPogeccHOHAIBLHOI 00J1aCTH M TOTOB OCYIIECTBJISATH OT/eJIbHbIE BHABI
HCCJIeJ0BAHMIT B PAMKAX MOCTABJEHHBIX 327124 U 0pOPMIISITh Pe3yIbTATHI N0 32IaHHBIM ITapaMeTpam

OIIK-2.2: Brageer HAaBbIKAMH BBINOJIHEHHUs BCIIOMOIaTe/IbHBIX PadoT NPH NPOBEeHUH HAYYHbIX HCCIeJ0BAHN 10
CTAHAPTHBIM METOJUKAM

OIIK-2.3: BeiGupaer TexHn4ecKHe CPeACTBA U MeTO/bI HCIILITAHUHN (M3 HA0OpPa NMeIOLINXCA) /I pellleHus 3a1a4
npogdeccHoHATbHOM eI TeJIbHOCTH

OIIK-1.1: Baaneer aJiropuTMOM OCHOBHBIX (PM3UKO-XMMHYECKHX, MATEMATHYECKHUX H NHBIX €CTECTBEHHOHAYYHBIX METO/10B
Hccae10BaHni

OIIK-1.2: YMeeT HHTepIPETHPOBATL Pe3YJbTAThI GU3MKO-XUMHUYECKHX, MATEMATHYECKHX U HHBIX €CTeCTBEHHOHAYYHBIX
HCC/IeJ0BAHUI NPH pelleHHd NpodecCHOHAIbHBIX 32124

OIIK-1.3: 3naer ocHOBHbIe MaTeMaTHYecKHe, pu3nyeckue, Gu3NKo-XuMHUYECKHEe MeTOIbI /I peleHust 3a1a4
npogeccHOHATbHON AeATeJIbHOCTH

B pe3yabTaTe ocBOeHNS AUCHHUIUIMHBI 00yIAIOIIUTCS TOKEH

3.1 (3HaTh:

3.1.1 | xapakTepHbIe CUCTEMBI «4YeJIOBEK — cpella OOUTaHH», TPOOIEMBbl YCTOWYMBOTO Pa3BUTHS U PUCKOB, CBSI3aHHBIX C
JEATENFHOCTBIO YEJIOBEKA, OCHOBHBIE TEXHO-C(hepHBIE ONACHOCTH, UX CBOWCTBA U XapaKTEPUCTUKH, THIIOBBIC
KOHCTPYKITMH aIrlapaToB, OCHOBHbIE IIPHHITUITEI X KOHCTPYHPOBAHHS, ITyTH HHTCHCH(HUKAIIIH TPOIECCOB M MOBBIIICHI
UX 3KOHOMHYHOCTH, OCHOBHBIE METO/IBI PACIETOB IIPOIECCOB U AMINAPATOB OUYHUCTKU U HePepadOTKH OTXOIOB,
KJIacCU(HKALHUIO OTXOJ0B XUMHYECKOH, HepTEXMMUYECKOI NPOMBIIIEHHOCTH ¥ OMOTEXHOJIOTHH, (PU3UKO-XUMHYECKYIO
CYIITHOCTH OCHOBHBIX METO/IOB 3aIlIUTHI, OKPYXKAIOMIeH CpeIbl B XHMHUECKOM.

3.2 | YMeTh:




3.2.1

HUAECHTH(HUIUPOBATH OIACHOCTH U OIIEHUBATH PHCKU B cepe cBoei mpodeccrnoHaNbHOM NeITeIbHOCTH, CAMOCTOSTENEHO
OILICHUBATh YCIOBUSI OpraHU3alluK TPYJa, PACCUUTHIBATh TapaMEeTPhl U BBIOUPATh annaparypy A KOHKPETHBIX
MPOLECCOB 3aIIUTHI OKPYKAOLIEH CPe/Ibl, CAMOCTOSATENHHO aHATU3HPOBATH METOANYECKYIO U HAYUHYIO JIUTEPATYPY 110
mpobiemMaM 6e30IacHOCTH KU3HEIEATENLHOCTH, KOHTPOIMPOBATH COOIIOIEHHE YKOJIOTHYECKON 0€30TacHOCTH
IIPOBOAUMEIX paboT, UCIIOIB30BaTh B chepe npodecCHOHATBHON esTeNbHOCTH 3aKOHOAATeIbHbIE 1 IPAaBOBBIC AKTHI B
obnactu 6€30MaCHOCTH.

33

Baangern:

33.1

METOJaMH 3aIIUTHI OT ONacHOCTeH B cepe cBoel npodhecCHoHaIbHOM NeSTeTbHOCTH, METOJaMH OpTaHU3aIH
KoM(OPTHBIX yCIIOBHH B chepe mpodhecCHOHATBHON AeATEIBHOCTH, KYIBTYPOil 0€30IIaCHOCTH, CIIOCOOAMH 3aIUTHI
OKpYXaloIeH cpensl B chepe MpoecCHOHANBHOMN e TeFHOCTH, METOJaMH aHAJIN3a U pacyeTa IPOIECCOB 3alUTHI
OKpYKaIoIeH cpebl, BEIOOpA NX KOHCTPYKLIUH, OINPEICIICHNS TEXHOIOTUIECKIX U S3KOHOMUYIECKUX ITOKa3aTeNeH ux
paboThl, cnoco6amMu OpraHu3aly padoT MO JUKBUAALUH YPE3BbIUAHBIX CUTYAIHHA.

4. CTPYKTYPA U COAEPXKAHUE JUCHUIIJIMHBI (MOAYJIS)

Koxa HanmenoBanue pa3aesios u tem /Bug | Cemectp / | Yacos | Komneren- | Jluteparypa | Mutpe | IIpumeuanue
3aHATHSA 3ansaTus/ Kype M PaKT.
Pazgen 1.

1.1 OO11re poOIeMbI 3alUThI OKPYXKAKOIIEH 7 2 ITK-1.1 K- 2
cpenbl. TexHU4eCcKre Mephl 110 3aIuTe 5.1 0IIK- | 31223354
OKpyXaromiei cpensl. /Jlex/ 1.1 OIIK-

2.1 TIK-5.2

IK-5.3 TIK-
1.2 TIK-1.3
OIIK-2.2
OIIK-2.3
OIlK-1.2
OIlIK-1.3

1.2 3ammTa aTMOC(epsl OT MPOMBIIIICHHBIX 7 4 [K-1.1 K- 2
3arpsA3HeHui (0YUCTKA ra30B OT 5.1 0IIK- | 31223354
aspo3osieit, abCOpPOIOHHBIE METOIBI 1.1 OIIK-

OYHCTKH, aICOPOIMOHHBIC H 2.1TIK-5.2
XeMOCOPOIIMOHHBIE METOIbl OUYHCTKH, TIK-5.3 TIK-
METO/IbI KaTAIUTHYECKON U TEPMUYECKON 1.2TIK-1.3
OYHNCTKHU Ta30B) /JIek/ OIIK-2.2
OIIK-2.3
OIIK-1.2
OIIK-1.3
1.3 I'mppomexaHnka HEOJHOPOIHBIX 7 8 OIIK-1.1 4
cucrem /IIp/ OIK-2.1 | 31222354
[IK-1.3
OIlK-2.2
OIIK-2.3
OIIK-1.2
OIIK-1.3

1.4 3anmura ruapochepbl OT MPOMBIILICHHBIX 7 4 ITK-1.1 K- 2
3arps3HEeHUH (MCTIONb30BAHNE CTOYHBIX 5.1 0IIK- | 2132233524
BOJI B O0OPOTHBIX U 3aMKHYTBIX CHCTEMAaX 1.1 OIIK-

BOJIOCHA0XKEHUS, TPOLECCHI U 2.1TIK-5.2
obopynoBaHue sl yIAICHHS ITK-5.3 TIK-
B3BCIIECHHBIX YaCTHII, TPOLIECCHI U 1.2TIK-1.3
obopynoBaHue (PU3UKO-XUMUICCKON OIIK-2.2
OUYHCTKU, XUMUYECKHUE TPOLIECCHI U OIIK-2.3
000py/IOBaHHE OYHCTKU CTOYHBIX BOJII, OIIK-1.2
OMOXUMHUYECKUE MPOLECCH U OIIK-1.3

000py/IOBaHHE OYHUCTKU CTOYHBIX BOJI,
TEPMHUYECKHUE TPOIECCHI U 000PYIOBaHNE
OYHCTKU CTOYHBIX BOJ) /JIek/




1.5 OcHoBsl ruapasnuku /TIp/ 8 OIIK-1.1
OIIK-2.1 | 21223354
IK-5.2 TIK-
5.3TIK-1.2
IK-1.3
OIIK-2.2
OIIK-2.3
OIIK-1.2
OIIK-1.3
1.6 3amnura JUTOChEphl OT MPOMBIIIIICHHBIX 4 ITK-1.1 K-
3arpsA3HEHUH (MCTOYHUKY U 5.1 OIIK- | 912233 54
KIIaccH(UKaIMs TBEPABIX OTXOJOB, 1.1 OIIK-
MPOLIECCHI U anmnapaThl i 00paboTKH 2.1TIK-5.2
0CaJKOB CTOYHBIX BOJI, MEXaHUUYECKas TIK-5.3 TIK-
00paboTKa TBEPABIX OTXOJIOB, 1.2 TIK-1.3
KJaccu(UKAIUS U COPTUPOBKA OIIK-2.2
Marepuana, Mpouecchl CMEIICHUS OIIK-2.3
TBEPABIX CHITYYHNX MAaTEPHUAIIOB, OIIK-1.2
o0oraiieHne TBepAbIX OTXO/I0B, OIlIK-1.3
YTHIH3aLUs U JIMKBHIALUS TBEPABIX
OTXOJIOB, CXKUTAHHE TBEPIBIX OTXOIOB)
/JTex/
1.7 3axmounTtenbHas tekuus /Jlex/ 2 OIIK-1.1
OIIK-2.1 | 13223354
IK-1.3
OIIK-2.3
1.8 HccnenoBanue npouecca XUMHYECKOTO 4 OIIK-1.1 J1.1
00e3BpeKUBaHUS Ta30BbIX OIIK-2.1 | 31222354
BBIOpOCOB /J1a6/ IK-1.3
OIlK-2.2
OIIK-2.3
OIIK-1.2
OIIK-1.3
1.9 HccnenoBanue nporecca GpUIBTPOBAHU 4 OIIK-1.1 J.1
TOHKOJMCHEpPCHON cycnien3nu /J1ab/ OIIK-2.1 | 21223354
IK-1.3
OIIK-2.3
1.10 HccnenoBanue nporiecca Koaryssiiuu 4 OIIK-1.1 JI1.1
(proxynsAIUmM) M OTCTAaUBAHUS OIIK-2.1 21222354
cycniensuit /J1ab/ [K-1.3
OIIK-2.3
1.11 HccnenoBanue EHTPOOEIKHOTO 4 OIIK-1.1 J.1
pasnenenus cycrieHnsuu /J1ab/ OIK-2.1 | 312292354
IK-1.3
OIIK-2.3
1.12 KonTtpomnbnas pabota /Cp/ 60 OIIK-1.1
OIIK-2.1 | 212232354
IK-1.3
OIlK-2.3
1.13 /Ox3amen/ 36 | IIK-1.1 IIK- J1.1
5.1 OIIK- 3233
1.1 OIIK-
2.1 TIK-5.2
IK-5.3 TIK-
1.2 TIK-1.3
OIlK-2.2
OIIK-2.3
OIIK-1.2
OIIK-1.3

5. ®OHJ]I OIEHOYHBIX CPEACTB

5.1. KoHTpoJIbHBIE BONPOCHI U 32 JaHUS

Bomnpock! k 5K3ameny.
1. OO0mpe mpo6IeMBl 3alIHUTH OKPY)KAIOIICH Cpembl B XUMUYECKOH MPOMBIIUICHHOCTH (KJIacCU(PUKAIMS TEXHOTCHHBIX
3arps3HeHui, cxeMa MPOU3BOICTBA TOBAPHOTO IMPOIYKTA)




2. TexHu4yeckre Mephl MO 3alIUTe OKPYXKAIoIIeH Cpeabl B XMMUYECKON MPOMBIIIJIEHHOCTH (0€30TX0IHBIE, MATOOTXOAHBIC
TEXHOJIOTHH, YUCTOE MPOU3BOICTBO, TEPPUTOPHATHHO-IPOMBIIIICHHBIE KOMILIEKCHI, CXeMa 0€30TXOTHOTO TIPOU3BOCTBA
TOBApHOTO MPOAYKTA, PAllIOHAIBHOE pa3MeIlleHHEe HCTOYHUKOB 3arpsI3HEHMS )

3. Ounctka Bo3mgyxa OT aspo3oineil. IIsuieocagurensHble KaMephl, HHEPIHOHHBIC MBIICYITOBUTEIH, KATIO3HIHHEIC
MBUICYIOBUTENH (IPUHIMI PAOOTHI, CXeMa, BUBI, IPEUMYILECTBA, HEJOCTATKH)

4. Ouncrtka Bo3ayxa oT aspo3sonei. [IMKIOHBI, TPyNIbl UKIOHOB, MYJIBTHIHUKIOHB! (IPUHIMI pabOThI, CXeMa, BUABI,
MPEUMYIIECTBA, HETOCTATKH )

5. Ounctka BO3gyxa OT a3po30ieil. BUXpeBble MbIICYIOBUTENH, 3ePHUCTBIE (PUIBTPBI (IPUHIUI PAOOTHI, CXeMa, BUBL,
HpEerMyIEeCTBa, HEJOCTATKH)

6. OuncTka BO3ayxa OT adpo3oieil. BomokHUCTEIE QUIBTPHI, AIEKTPOGIILTPEI, TKaHEBBIE QUIBTPHI (TIPHHIUIT PaOOTHI,
CXeMa, BUJBI, IPEUMYIIECTBA, HEAOCTATKH)

7. Ounctka Bo3myxa OT adpo3oseil. Mokpsle MbIIeyTOBUTENHN (MIPUHLUI PabOThI, CXeMa, BUJbI, IPEUMYIIECTBa,
HEZ0CTaTKH)

8. AOGCOpOIMOHHBIE METOABI OYUCTKH Ta30B (IPUHIMI METOMA, 00JIaCTh MIPUMEHEHHMS, allapaThl, CXeMBI alapaTos,
abcopOeHTHI)

9. Xumuueckast abcopOIMst B OYUCTKE Ta30B (IPUHLMII METO/a, 001acTh NPUMECHEHUS], allllapaThl, CXeMBbl aIllapaTos,
abcopOeHTHI)

10. AncopOnroHHBIE METOABI OYUCTKH Ta30B (MIPUHIMI METOMA, 00JIacTh MIPUMEHEHHMS, allapaThl, CXeMBI alapaTos,
a7cOpOEHTHI)

1. TepmoxumMuyeckoe 00e3BpeKMBaHUE Ta3000pa3HBIX 3arpsi3HUTENCH (IIPUHIUIT METO/1a, 001acTh NPUMEHEHHUS, CTaJun
mporecca, anmapaThl, KaTaTu3aTOPbl, HOCUTEIH)

12. OuncTka ra3oB JOXKHUIAaHHEM B IUIaMEHH (MIPHUHIMII METOAA, 00JIaCTh MPUMEHEHHS, UCTIONb3yeMble YCTaHOBKH)

13. OuucTka ra3oB B MOBEPXHOCTHBIX KOHJEHCATOpax (00IacTh MPUMEHEHHUs, BUAbl KOHACHCALUH, IPUHIIUI METOJIa, BHJIbI
KOHJICHCATOPOB)

14. OunCTKa CTOYHBIX BOJ (MCIOIB30BaHNE BOJBI B IIPOMBIIIIEHHOCTH, 00OPOTHOE BOJOCHAOKEHHE)

15. I'mopomexannyeckas OYMCTKa CTOUHBIX BOA (Kiaccuukanus TucnepcHelx cuctem). [IponekuBanue, ynanieHue
BCILIBIBAIOLIMX IIpUMeEcEit

16. I'mapomexaHmUecKas OYNCTKA CTOYHBIX BoJA. OTcramBaHMe (IECKOJIOBKH, TOPH3OHTAIBHBIE OTCTONHUKH, PagHalIbHEBIC
OTCTOMHUKH, IIACTHHYATHIC OTCTOIHUKHU, OCBETIUTEIIH)

17. I'mppoMexaHuyeckas O4MCTKa CTOYHBIX BOJ. LleHTpoGexkHOe ocakaeHne (THAPOLMKIOHBI, OTCTOMHHBIC HEHTPHDYTH)
18. OuUIPTPOBaHUE CTOYHBIX BOJ (IPUMEHEHHE, BUIBI (PHIIBTPOBAHUS, BUIB! (DMIIBTPOB, HX OCOOCHHOCTH)

19. OHU3NKO-XUMHYECKash OUYNCTKA CTOYHBIX Boj. Koarymsamust (mpuMeHeHHe, IPUHIUIT METO/A, CTaIUN KOaryJIsaiuy,
anmaparsbl)

20. Du3NKO-XMMHYECKasl OYMCTKA CTOYHBIX BOJ. MDroranus (MpUMEHEHHE, IPUHIUII METO/Ia, PEareHThl, CIIOCOOBI
(otarmoHHOH 00pabOTKM)

21. DU3NKO-XUMHYECKash OUUCTKA CTOYHBIX BOJ. DKCTpakuus (IIpHMEHEHHe, IPUHIIUI METOa, SKCTPAreHThl,
KJ1acCU(UKaNKs, CTaJuN SKCTPArupOBaHUsL, SKCTPAKTOPHI)

22. Ou3UKO-XUMIYECKask OYUCTKA CTOYHBIX Boj. CopOrus (MpUMEeHeHHe, IPUHITUIT METOa, COPOSHTEI, ancopOepsr)

23. OHU3UKO-XUMHYECKasi OUMCTKA CTOYHBIX BoJ. MoHOOOMeHHas copOrus (IpUMEHEHHE, TIPHHIUIT METOMa, allapaTsl)
24, DIEKTPOXUMHYECKON OUMCTKA CTOYHBIX BOJ. DIEKTPOXUMHUYECKHE KOATYJISATOPHI, IEKTPO(PIOTAIMOHHBIE YCTAHOBKU
(mpuHIUI MeTOa, 001aCTh IPUMEHEHHMS, CXeMa YCTaHOBKH)

25. DIEeKTPOXMMUIECKOH OYMCTKA CTOYHBIX BOZ. YCTAHOBKH JUIS M3BJICUCHUS METAIIIOB, JIEKTPOAHAIN3ATOPH! (TIPHHITHUIT
MeToj1a, 00JIacTh IPUMEHEHHUS, CXeMa YCTAaHOBKH)

26. XumHdeckasi OUMCTKa CTOUHBIX BOA. YCTaHOBKHU JUls HelTpanu3anuu (MpUMEHEHUe, MPHHIMI METOAa, CIIOCOOBI
HeHlTpanuzanuu)

27. XumHgeckasi OUMCTKa CTOUHBIX BoA. OKHCIIeHHe mpruMecell (IpUMEeHeHNe, MPUHINI MEeTOa, CIIOCOOB! OKHCICHI)
28. XumHdeckasi OUHCTKa CTOUHBIX BOJ. YCTaHOBKHU Ul O30HUPOBAHHS, paJUallHOHHOE OKUCIICHUE

29. bronornueckas 04MCTKa CTOYHBIX BOJ. METOIbI OYMCTKH, OCHOBHBIE ITOKA3aTeJI OMOIOTHYECKOH OUMCTKH

30. Bronormueckas ouncTka cTOUHBIX BoA. Kiaccudukamms coopykeHHH U anmapaToB

31. Uctounuku u knaccuuKanusi TBEPAbIX OTXOIOB.

32. [TepepaboTka 0cakoB CTOYHBIX BOJ (dTarmbl epepabOTKH)

33. MexaHnuueckass 00pabOTKa TBEpIBIX OTXOIO0B. V3MenpueHne (KTacchl U3METbUCHUS)

34. Krnaccudukanus u coptupoBka Marepuana. I'poxora (1enb, BUABL, IPUHIMI JEHCTBHA)

35. Knaccudukanus u coptupoBka Matepuana. [TneBMaTuueckue cenapaTtopsl (1efb, BUABI, TPUHIHI AEHCTBH)

36. Knaccudukanust 1 copTupoBka Marepuana. ['uapapiandeckue Kiaccu(pUKaTopsl (Leb, BUABL, IPUHIHI JCHCTBHSA)
37. IIpeccoBanme 1 KOMIIAKTHPOBAHUE OTXOJOB (I€JIb, METOIBI)

38. OG6orarieHne TBEPIbIX OTXO0B

39. CokuraHue TBEpHbIX OTXOJIOB

40. 3axopoHEHHE OTXO0JI0B

5.2. Tembl IMCBMEHHBIX padoT

KonrtponpHas padoTa: Pacder mbuteocaauTebHON KaMepsl, pacdeT nukioHa [{H-15, pacuer nukmona [TH-15V, pacuer nukimona
ITH-24, pacuet 6aTapeiiHOr0 NUKIIOHA, pacdeT eHTpobekHoTo cKpyObepa tuma LIC BTH, pacuet anexpodunbstpa.

5.3. ®oH/1 OLIEHOYHBIX CPEICTB

Pabouas mporpamMma TUCHUILIHHBL 0OecriedeHa (GOHIOM OLIEHOYHBIX CPEICTB AJISI MPOBEICHUS BXOIHOT0, TEKYILIET0 KOHTPOJIS 1
MPOMEXYTOUHOU aTTecTaunu. OOoHA OIICHOYHBIX CPENICTB MO JUCIUILTNHE NpeAcTaBieHbl B Bue [Ipunoxenus k nannoit PIT/I.

5.4. IlepeyeHb BU10B OLIECHOYHbBIX CPEACTB




@DoHJ BKIIIOYACT TUIIOBBIE pacUETHBIC 3aaHUs, 3aJaHUs JUI JJADOPaTOPHBIX, MPAKTUIECKUX U KOHTPOIBHBIX PaboT, 3a1aHUs B
TecTOBOH (opMe, 3a1aHus ATl MPE3eHTalUH, BOIIPOCH] K SK3aMeHYy

6. YA EBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIST)

6.1. Pexomenayemasi iuTeparypa

6.1.1. OcHoBHas JMTepaTypa

ABTOpBI, COCTAaBUTENH 3ariaBue HsparensctBo, Tox | Koanu-Bo

Bytos, I'. M., Tumms, |IIpoueccsl n annapaTsl 3alIUTHl OKPYKAIOLIEN CpeIbl Bomxkckuii, 2018 371. U3,
O. A., Kimmoga, E. B., |[DnekTpoHHbIH pecypc]: y1eOHO-METOJUECKOe TTOCOOHE -
Opmnos, C. B. http://lib.volpi.ru

6.2. [lepeyenn pecypcoB HH(POPMAILIMOHHO-TeJIeKOMMYHHKALMOHHO# ceTn "UHTepHeT"

91

Onextponnas 6ubnaunorexa BIIU (pumman) BoarI' TY: http://library.volpi.ru/csp/library/StartPage.csp

32

OnextpoHHO-0nbOMMoTHYHas cucteMa. M3natensctBo Jlans : http://e.lanbook.com/

93

OnexrponHas 6ubmmnorexa BonrI'TY : http://library.vstu.ru/els/main.php

24

OnexTpoHHO-0ubMMoTHIHAs cuctema. M3natensctBo FOpaidT : http://biblio-online.ru

6.3.1 Ilepeuenb MporpaMMHOro odecrneyeHust

7.3.1.1

IIporpammHuoe obecriedeHre TS TPOBEICHUS Ta00PATOPHBIX U MPAKTUISCKUX PabOT,pacueTa KOHTPOIBHBIX padoT: MS
Windows XP IToamucka Micro-soft Imagine Premium ID df8605e9-c758-42d6-a856-ae0ba9714cc4 CybnuiieH3MOH-HBIH
noroBop Ne Tr000150654 (moanucka na 2017- 2018rr),Cyonunensnon-aeiit forosop Ne KUC-193-2016 (moanucka Ha
2016-2017rr),Cyonunensuon-ubrit qorosop Ne KMC-108-2015 (moamucka ua 2015-20161T),Cy0IMIICH3MOH-HBIH JOTOBOP
Ne KMC-099-2014 (moxmucka Ha 2014- 2015rr),Cyonunenznonnsiii joroBop Ne Tr018575 (moa-mucka na 2013-20141r)

73.1.2

MS Office 2003 JIuuensus Ne41449069 (6eccpounast)

73.1.3

AutoCAD 2007 CoboaHas akagemMuyeckas JIULEH3HS.

73.14

APM WinMachine 2006 (V.9.1); ChemSep LITE 6.95 becrunatro (http://www.chemsep.com/downloads/index.html)

7.3.1.5

COCO becmnatro (https://www.cocosimulator.org)

7.3.1.6

ActiveState Ac-tivePython 2.6 becruatao(https://www.activestate.com/activepython)

6.3.2 TlepeyeHb MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

73.2.1

HNupopManmoHHO-TIONCKOBAst cUCTeMa (eepaTbHOTO TOCYIapCTBEHHOTO yupexkieHus «DeaepanbHblii HHCTHTYT
MIPOMBIIIJICHHOW COOCTBEHHOCTH (OecruaTHbIi qoctyn). — url: http://www 1. fips.ru

7322

WHdpopmMannoHHO-ITONCKOBas CHCTEMa BCEMUPHOI OPTaHU3AINH 110 HHTEIICKTYalIbHOH COOCTBEHHOCTH (OeCIUIaTHBIN

noctymn).- url: https://patentscope.wipo.int/search/en/search.jsf

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

7.1

INomemneHns Is IPOBEICHNS JICKINOHHBIX, IPAKTHYECKUX 3aHATHH YKOMIUICKTOBAHBI HEOOXOIMMON
CIeMaTU3UPOBAHHON YueOHOM Mebenblo, yaeOHOI JOCKOH U TEXHUYECKHUMU CPeACTBAaMHU IS IIPeACTaBIeHus yueOHOH
nHpopmanuu crynerram. Kommsiorep-10 mr., 00beIMHEHHBIX B JIOKAJIbHYIO CeTh Kadeapbl. MynbTMena-IpoeKTop
BengMP620C, sxpan DRAPERLUMA 7070 MW.

72

IMomerenust Ayt IpoBeAEHHA JIaOOPAaTOPHEIX PAOOT YyKOMIIIEKTOBaHBI HEOOXOIMMOH CIEUAIN3UPOBAHHON yIeOHOM
MeOeIbo, yaeOHOH TOCKOH M TEXHUIECKUMH CpeJICTBaMH J[BUTaTeh aCHHXPOHHBIH 1-HO (a3ublif,koMmbioTep [TK
«Dopmoza» Gei-346/915G — 2 mw., maotrep HP Desigh Jet 430,npeo6pazosarens gactotsl 3AC 208-240,mpuntep HP LJ-
1150,cmur-cuctema CA-LANZ 12, nBuratenib acCHHXpOH-HbIH 3-x dasubrid 1500 06/mMuH, ckanep HP Scan Jet
2400,1a6.ycraHoBkn: «Cymrkay,«[IceBIooXmKeHHbIH 1 HETIOIBIDKHBINA citony,«Bakyym-¢unstpy», «Hacagounas
KOJIOHHa»,«PekTH(uKanonHas KoJIoHHa»,«CBOOOAHOE OCAXKICHNE»,«ANIIMApaT ¢ MEMIANKOI», MpeoOpa3oBaTeb YaCTOTH
3AC 208-240,remnoBentussitop KPT 2000B.

7.3

INomemneHus 1t caMOCTOSITENILHOM paboTHI CTYICHTOB, ocHaIeHHbIe npuHTepoM HP LaserJet 1320, 2 komnbroTepamu ¢

noctynoM B MHTepHeT, mpeaHa3HaYCHHBIE U1 pabOTHI B JJICKTPOHHOH HH()OPMAOHHO-00pa30BaTEIbHON Cpe/ic By3a.

8. METOJUUECTKHUE YKA3AHMS JJI51 OBYYAIOIINXCSI IO OCBOEHUIO JUCHUILINHBI (MOAYJIST)

OCHOBHBIMH BUAaMHU 3aHATHUiI o aucuumnHe «IIporeccs! 1 anmapaThl 3alIUTHI OKPYKAIOIIEH Cpeibl» SBIAIOTCS ayTUTOPHbIE

3aHATHA:

JICKIIUU, na60paT0pHLIe 3aHTUA. Takxke npeayCMOTpeHa CaMOCTOATCIIbHAsA paGOTa.

Yka3aHus K OpraHu3aliy KOHTAKTHOH (ayTUTOPHOIT) pabOTHI:

H3noxeHue JEKIMOHHOTO MaTepuaia OCYLIECTBIISIETCS COTNIACHO Y4eOHOMY OCOOMIO, JOCTYITHOMY B 9JICKTPOHHOM BHJIE Ha caiite
O6ubnnorekn HHCTUTYTA. PeKOMEHIyeTCsl B CiIydae MpoOITycKa JEKIMOHHOTO 3aHATHS 00paTUThCS K COOTBETCTBYIOLIEMY pa3/ielly B




HOCOOMH TI0 KypCy.
JlaGopartopHble pabOTHI IPOBOAATCSA C HCIOJIB30BAHUEM METOANYECKUX YKAa3aHUH.
IIpaBuna u npueMbl KOHCTIEKTUPOBAHMS JIEKLIUH

KoncnektupoBanue ekl peKOMeHAyeTCsl BECTH B CIIELUAIBHO OTBEIEHHOU I 3TOr0 TETPaH, KaKIbIi JIUCT KOTOPOH JOJKEH
UMeThb NoJst (4-5 ¢M) AJIs TOTIOJIHUTEIIHHBIX 3aIHCeH.

B KoHCIeKkTe peKOMEHIYeTC sl 3alMChIBATh TEMY U TUIAH JICKIMH, PEKOMEHIyeMYIO JIUTepaTypy K TeMe. 3anucy pa3/iesioB JICKIIHH
JIOJKHBI UMETH 3ar0JIOBKH, M0JI3ar0JIOBKH, KpacHbIe cTpokH. Ha3BaHHbIE B JIEKIIUK CCHIJIKM Ha MEPBOMCTOYHUKH HAJI0 TOMETUTD Ha
MOJISIX, YTOOBI MPU CaMOCTOATENLHON pabOoTe HATH M HCIIOIB30BaTh HX. B KOHCIIEKTE TOCTOBHO PEKOMEHTyETCS 3alTUCHIBATh
TOJIBKO ONpPEEIECHUS MOHITUH, KaTeropui U T.1. FIHOe N3710KEHHOE JIEKTOPOM JO0JDKHO OBITH 3aIICaHO CBOUMH CJIOBaMHU.
PexomeHayeTcst BHIpabOTaTh U MCIOIB30BATh JIOMYCTUMBIE COKPAIICHUST HAN0O0JIee paCPOCTPAHEHHBIX TEPMHHOB U TIOHSATHH.

B KkoHCTIEKT peKOMeHyeTCsT 3aHOCUTD BCE, UTO MPETo1aBaTellb MUIIET Ha JOCKE, a TAKKe PEKOMEHIyeMbIe ()OPMYITbI, CXEMBI,
TaOJUIIBI, TUATPAMMBI H T.1I.

Mertoauueckne yka3aHHUs K OpraHH3alid CaMOCTOATEIIFHON PabOThI
ITpueMsl pabOTHI ¢ OCHOBHOMW H JAOTIOJHUTEILHOM JINTEPaTypon

Ocoboe MecTo cpeay BUIOB CaMOCTOSATETbHON pabOThI 3aHUMAET paboTa ¢ IUTEPaTypoi, IBISIONIAsICS OCHOBHBIM METOZOM
CaMOCTOSTEIBHOTO OBJIA/ICHUS 3HAHUSAMHU. V3ydeHne muTepaTypsl - IPOLECC CIO0KHBIN, TPEOYIOIINH BEIPAOOTKH ONpPEAEICHHBIX
HaBBIKOB. [103TOMY BaskHO HaydnTCs paboTaTh ¢ KHUTOU. [IepedeHs 1 00beM JTHTepaTyphl, HEOOXOMUMOM IS H3yIeHHS
JUCIUIIIHHBI «IIporieccs! 1 anmapaThl 3alUTHl OKPYKAIOIIEH Cpeibl», OpeaenseTcs padouei mporpaMMoi TUCIUIIIHHEL 1
IpUBEJICH B COOTBETCTBYIOIEM pasjerne paboueil mporpaMMbl AUCIUTLIHHEL

Bcio mutepaTypy MOXHO pa3IenuTh Ha y4eOHUKH U yIeOHBIE TOCOOHS, OPUTHHATIBHBIC HAyIHBIC MOHOTpa(HIECKUe
UCTOYHMKU,HAyYHBIC TyOIUKAIINN B IEPHOANIECKON MedaTh. 113 HUX MOXHO BBIAEIHTH JIUTEPATypy OCHOBHYIO (PEKOMEHIYEMYIO),
JIOTIOJTHUTENBHYIO U JINTEPATypy AJIsl YIIIyOIEeHHOTO N3YYESHUs AUCIUILINHBL.

CaMOKOHTpOJIb

CaMOKOHTpOJ'IL 3H8.HI/II71, MOJYYCHHBIX YJalllUMUCA P U3YUCHHUU PA3aCIIOB (OCBOGHI/IG TCOPETHUCCKOI0O MaT€puaja, BHIIIOJHCHHUC
TMMPAKTUYCCKUX 3aI[aHI/II7I) PEKOMEHAYETCA OCYIICCTBIIATE C MTOMOIIIBIO OLICHOYHBIX CPEIACTB ((KOHTpOJIBHI)Ie BOIIPOCED» U «TecToBEIC
BOIIPOCHD), NPEICTABJICHHLIX B ®oHJIe OIIEHOYHBIX CpEACTB.

MCTOJII/I‘-IGCKI/IC PEKOMCHAAUH 110 06yqum0 JIL ¢ OrpaHUYCHHBIMA BO3MOXHOCTSAMU 3J0POBbS U UHBAJINIOB

CTyIeHTBI ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbSI UMEIOT CBOU CIELU(UIECKUE OCOOCH-HOCTH BOCIIPUATHS, IEPEepabOTKU
Mmarepuana. [logoop 1 pa3paboTka y4eOHBIX MaTEPUAIOB IS TAKHX CTYCHTOB IIPOU3BOJHUTCS C YYETOM TOTO, YTOOBI
MPEIOCTABIIATE 3TOT MaTePHaN B Pa3IMIHBIX (POpMax Tak YTOOBI MHBAIHIBI ¢ HAPYIICHISIMH CITyXa TOJTy9any HHPOPMAIIHIO
BU3YalIbHO, C HAPYIICHUSMHU 3pEHHS - ayIHaiIbHO. [IpeIycMOTpeHo B cirydae HeOOXOJUMOCTH CO3[aHIe TEKCTOBON BEpCHHU JTFOOOT0
HETEKCTOBOI'O KOHTEHTA JIJIsl €0 BO3MOXKHOTO MpeoOpa3oBaHus B aJIbTEpHATUBHBIE ()OPMBI, YIOOHbIE Ul PA3IHUHBIX
MIOJTB30BATEIICH, aTbTEPHATHBHYIO BEPCHIO MEJHaKOHTEHTOB, BO3MO)KHOCTh MacIITaOMpOBaHHS TeKCTa U H300pakeHuH Oe3 morepn
Ka4ecTBa, JOCTYITHOCTh YIIPABICHHS KOHTCHTOM C KJIABHATYPHI.

Oco0eHHOCTH MPOBEJCHHUS TEKYILEH U MPOMEKYTOUHON aTTECTAllUK ISl JIUL] C OTPaHUYEHHBIMH BO3MOYKHOCTSIMU 37I0POBBS U
WHBaJIU/I0B

Jlist ocymiecTBICHNS TPOIEAYpP TEKYIIETO0 KOHTPOIIS YCIIEBAEMOCTH M IPOMEXKYTOYHOH aTTECTAINH YKa3aHHBIX 00yJaronIuXcs
co31aroTcst (GOHIBI OLIEHOYHBIX CPEJICTB, aJaTHPOBAHHBIE I HHBAIMAOB U JIHI C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 310POBBS U
TIO3BOJISIONIIE OLCHUTD JOCTI)KCHHE UMH 3aINITAHHPOBAHHBIX B OCHOBHOW 00pa30BaTesIbHOI MporpaMMe pe3ylbTaTOB 00yICHUS U
YPOBEHB C(hOPMH-POBAHHOCTH BCEX KOMIIETCHITHH, 3asBICHHBIX B 00pa30BaTeIbHOM IporpaMMe. Takue OleHOYHEIC CPeICTBA
CO3Jaf0TCS IO Mepe HEOOXOIMMOCTH C YIETOM Pa3INYHBIX HO30J0THi. DopMa MPOBEACHNS TEKy-IIeH aTTeCTaIlu YIS JIUIT C
OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3[JOPOBbSl M HHBAINAOB YCTAaHABIMBACTCS C YYETOM MHAMBUIAYAITBHBIX ICUXO()U3NIECKUX
ocobeHHOCTeH (YCTHO, MMCBMEHHO Ha OyMare, MICEMEHHO Ha KOMIIBIOTEpe, B popMe TecTHpoBaHus H T.11.). [Ipn HeoOXoauMocTH
TaKNM CTyIEHTaM 00ECIIeYNBAIOTCS COOTBETCTBYIOIINE YCIOBHUS ITPOBECHHUS 3aHATHI 1 aTTECTALlUH, B TOM YHCIIE
MPEeI0CTaBIISAETCS JOIONIHUTENBEHOE BpeMs I IIOATOTOBKHY OTBETA HA 3a4eTe MIIH HK3aMEHe.




