





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
NMH)XEHEPHBIE METO/bI 3AIIUTHBI ATMOC®EPBI U TN/ JPOCPEPBI

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-2.5 — criocobHOCTh pa3pabaTbiBaTh PeKOMEHZJALMHM TI0 OXpaHe OKPY’Karoljel cpefbl 0OBLEeKTOB s
KaIrMTaJbHOTO CTPOUTE/bCTBA

OIIK-2 — criocobeH aHaM3UPOBaTh M NPUMEHSTh 3HAHUS U OMBITh B cdepe TexHochepHOI Ge3omacHOCTH
JI71d peLlieHNs 3a/,au B NpogeCCUOHANbHOM [1esITeTbHOCTH

OTIK-4 — criocobeH MPOBOAUTL OOy4yeHHe MO BOMpOCaM 0e30TMacHOCTH KU3HEEATeTHbHOCTU U 3alllUTh
OKDY’KarolIeit cpefibl

DopMHUPOBaHUIO KOMITETEHLIMI CITY)KUT AOCTYKEHHUE C/IeyHOLINX pe3y/bTaToB 00pa3oBaHus:
IICK-2.5

3HAHUA:

Ha ypOBHe Mpe/CTaB/IeHUN:

— 3HaTh OCHOBHBIE BH/Jbl M HWCTOUHUKH 3arpsi3HEHUs OKPY’Kaloled cpeibl  Haubosee
PacrpoCTpaHeHHBIMU BPeAHBIMU BellleCTBaMHu;

— 3HaTh HAIpaBJIEHWs CO3/laHUSI U COBEPIIEHCTBOBAHMS HAWIYULINUX CYI[ECTBYIOIIUX TEXHOJIOTUN B
KOHTEKCTe Heo0X0IUMOCTH obecrieueHust TpeOyeMOro ypoBHsI SKOIOTHUYeCKOU 6e301acHOCTH.

Ha YpOBHE BOCITPOU3BeJIeHHSI:

— 3HaTb OCHOBHBIe TpPeOOBaHUS B O00/MaCTU SKOJTOTHUECKOH 0e30MacHOCTH, TPeAbsIBAsAeMble K
XO3SIMCTBYIOIIUM CyOBEKTaM roCy/lapCTBEeHHBIMU Ha/130pHBIMU OpraHamu PO,

Ha YpOBHE TIOHUMaHHUSI:

— 3HaTh OCHOBHbIE WH)XEHEPHBIE U MTPABOBBIE TIOAXO/bI K pa3paboTKe 3KO/IOTHUECKUX HOPMAaTHUBOB ISt
TIPeATIPUSATHIA: HOPMaTHBOB JIOMyCTUMOTO BLIOPOCa, HOPMAaTHBOB IOy CTUMOTO COpoca;

— 3HATh METO[bl OYMCTKHM Ta3000pa3HbIX TPOMBIILJIEHHBIX BbIOPOCOB OT [UCIEPCHBIX YacTUL] W
ra3o(rmapo)o6pasHbIX IIpUMeceld;

— 3HaTh OCHOBHBIE METO/bl OUYMCTKHA CTOYHBLIX BOJ| TPOMBIIUIEHHBIX TPeIPUATHH, YKPYITHEeHHbIe
CXeMbl TEXHOJIOTMUECKOTO TIOCTPOEHHUSI JIOKAJbHBIX OUUCTHBIX coopykeHudt (JIOC) mnpeanpustuii, B
3aBUCUMOCTH OT COCTaBa CTOYHBIX BOJ;

— 3HAThb NIPUHIUIIBI [TOCTPOEHUSI CHCTEMBI SKO/IOTMUYECKOT0 MOHUTOPHUHTA, €r0 LIe/IH U 00bEKTHI;

— 3HaThb KJ1accU(UKaI[|Io CUCTeM MOHUTOPHHTA U OCHOBHBIE METO/IbI SKOJIOTHYeCKOT0 MOHUTOPUHTa;

— 3HaTh MO/JXO/IbI K OIIEHKe SKOJOTHUECKUX PUCKOB, MPUHIIHITLI Oa3MpPOBaHUS METOZIOB SKOHOMHUECKOTO
CTUMY/TUPOBAHUSA B 00/1aCTH 0XPaHbl OKPY>KaroIIel Cpeibl;

— 3HaTb OCHOBHBIE METO/bI SKOJIOTMUECKOTO TPOTHO3UPOBAHUS, OIIEHKW VPOBHS 3arpsisHeHUs
TeXHOCHEPHI, OLIEHKN HAIPSKEHHOCTH 3KO/IOTHUECKUX CUTYALHA;

YMeHuUsi:

TeopeTUUeCcKue:

— OCYILEeCTB/IATh TIPOTHO3WPOBaHUE IIOC/IeACTBUAN 3arpsi3HEHUs] TIPUPOAHBIX Cpefl, TIPOBOAUTH
WH)XeHePHO-3KO/IOTUYeCKHe pacueThl U MaTeMaThdeckoe MO/Ie/TUPOBaHue.

TpaKTUYeCKue:

— yMeThb TTPOU3BOJIUTH PacueThl OTAEbHBIX MOKa3aTe/iel, BXOAAIINX B MPOEKTHI HOPMAaTUBOB BLIOPOCOB
1 cOpOCOB;

— yMeThb TPOW3BOAUTH WH)KEHEPHbIe pacyeTbl CUCTEM OUHUCTKA Ta30BLIX U JILIMOBBIX BBIODOCOB,
HEeoOXO/IMMbIe /17T TIPOEKTUPOBAHUS CUCTEM OUUCTKHM ra30BbIX BEIOPOCOB;

— YMeTh TIPOW3BOAWUTL WH)KEHEPHBbIE PacyeTbl COOPY)KeHWM MeXaHWYeCKOM OUMCTKH CTOUHBIX BOJ,
(hM3MKO-XUMIUeCKOM Y XUMUUeCKOU OUMCTKUA CTOUHBIX BOJI;

— yMeThb TI0JIb30BAaThCSI OCHOBHBIMH HOPMATHUBHO-TIDABOBBIMHU JIOKYMEHTaMM [IIsi MOZeTUPOBaHUS
ZleliCTBUY TI0 yIpaB/IeHUIO KaueCTBOM OKpY»Katollel cpefibl.;

HaBbIKU:

y4acTusi B aHaJIMTUUECKUX W3MepeHUsIX C orpejeneHueM (paKTHUeCKUX KOHIIeHTpaluii HeKOTOPBIX
PaCrpOCTpaHEHHBIX BPETHBIX BEI[eCTB B IPOMBIIIIJIEHHBIX BEIOpOCax u cOpocax.

OIIK-2

3HAHUS:

Ha YpOBHe Ipe/|CTaB/IeHUM:

— 3HAaTb CTPYKTYPY, COCTaB U OCHOBHBIE CBOHCTBa OMOC(hEpHI, KaK CJAOKHON CHCTEMBI, MOJBEPKEHHOM
3BOJTIOL[UOHHLIM U3MEHEHUsIM, a TaKxKe TIepHUOINUeCKUM OUdypKarysim;

— 3HAThb CTPYKTYpY, COCTaB U OCHOBHbIE CBOWCTBA (M3UYECKUX Cpeli 3eM/H, TpaHuilbl 6uochepwl,
CTPYKTYPY Y COCTaB TexHOC(heps;

— 3HaTh OCHOBHBIE KCEHOOMOTHKHM, Haubosiee pacripocTpaHeHHbIe SKOTOKCHYHBIE U OTlaCHbIe BeIeCTBa,
CBOWCTBA BPE/IHBIX BELIECTB U MEXaHW3Mbl X BO3JEMCTBUS HAa pPa3/inuHble (GU3UUeCKUe TIPUPOAHBIE CPeNbl U
OpraHU3M YeJI0BeKa;
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— 3HaTh OCHOBHBIE BH/Jbl WM WCTOYHUKW 3arpsi3HEHUs OKPY’Kawoled cpeibl  Haubosee
pacrnpocTpaHeHHBIMU BPeJHBIMU Bellje CTBaMU;

— 3HaTh HarpaB/JeHMs CO37aHUSl U COBEpPILEHCTBOBAaHWS HaWIYYLIMX CYLeCTBYHOIIUX TEXHOJIOTHH B
KOHTeKCTe HeoO0XoauMocCTH obecriedeHus TpeOyeMOro YpOBHSI 3KOJIOTHYeCcKoi 6e30MmacHOCTH.

Ha YPOBHE BOCIIPOU3Be/IeHUS:

— 3HaTb OCHOBHbIe HOPMHPYeMbIe IapaMeTphl Co/lePKaHusI BpeJHBIX Bell[eCTB B OKPY»Kalollleil cpefie;

— 3HaThb OCHOBHbIE HODMUpPYEMbIe [TapaMeTphl 0MYCTUMOr0 BO3/|eHCTBUSI Ha OKPY KalOLYIO Cpeay;

— 3HaTb KpUTEpUH OTHECEHMs] OTXOJOB K KjaccaM OINAaCHOCTU MO CTeleHW WX BO3JeCTBUS Ha
OKPYJKAaIOILYIO Cpefly U MeTO/bl OIlpe/ie/IeHus K/IaCCOB OIIaCHOCTH;

— 3HaTb OCHOBHBIE TpeOOBaHUSI B 00/MacTU SKOMOTMUECKOW 0e30MacHOCTH, TIpefbsBiseMble K
XO3STUCTBYIOIIUM CyOBeKTaM roCy/iapCTBeHHBIMH Ha/I30pHBIMHU opraHamu Pd;

— 3HaTh OCHOBHBLIE TIONIOKEHUS HOPMATHBHO-TIPAaBOBOM 6a3pl PD B o6mactd  3K0IOrMYeCcKon
0e30MacHOCTH, TIPUPO/IOTIONB30BAaHNSl W OXPaHbl OKPY)KAlOIIed cpefpl, a Takke Haubosee BaskKHbBIE
MeXyHapOoAHble COrJIallleHus], K KOTOPbIM MpucoefuHunach PO.

Ha ypOBHe IIOHMMaHUs:

— 3HaTb OCHOBHBbIE WH)KeHepHbIe W TPaBOBbIe TOJX0AbI K pa3paboTKe IKOIOTHUECKAX HOPMAaTHBOB [ijist
MIPeATIPUSATHIA: HOPMaTHBOB JIOMyCTUMOTO BLIOPOCa, HOPMAaTUBOB IOy CTUMOTO COpoca;

— 3HATh METO[bl OYMCTKM Ta3000pa3HbIX TPOMBIILJIEHHBIX BLIOPOCOB OT [UCIEPCHBIX YacTUL] W
ra3o(mapo)o6pasHbIX IIpUMeCceld;

— 3HaTb OCHOBHbIE METO/bl OUYMCTKU CTOYHBIX BOJ, TPOMBILLIEHHBIX MpPENPUITUN, YKPyIHEHHbIe
CXeMbl TEeXHOJIOTMUECKOTO ITOCTPOEHUsl JIOKaldbHBIX OUMCTHBIX coopyxeHud (JIOC) mnpeanpusatvii, B
3aBUCUMOCTH OT COCTaBa CTOUHBIX BOJ;

— 3HaTb OCHOBHBbIe TpPeOOBaHMSI TOCYAAPCTBEHHOTO HKOJIOTHUECKOTO KOHTPOJS, WH)KEHepHble U
MpaBOBbIe MOJXO0/bI [TPU OpraHu3aliiy IIPOX3BOACTBEHHOIO SK0JIOTUYECKOr0 KOHTPOJIS;

— 3HaTh MPUHIIUAITBI TIOCTPOEHUS CUCTEMBI 3KOJIOTHYeCKOT0 MOHHUTOPHHTA, €T0 11eJT U 00BEKTHI;

— 3HaThb KJ1acCU(UKAI[UIO CUCTeM MOHUTOPHHTA ¥ OCHOBHBIE METO/IbI SKOJIOTHYeCKOTO MOHUTOPHHTa;

— 3HaTb OCHOBHBIE AaHAJUTUUECKHME MeTOAbl 3KOJOTMUeCKOr0 MOHUTOPUHIA, METOAbl U3yueHUs
XUMHUUYECKOT0 COCTaBa ra3oBbIX M BOJAHOM CpeJi, KOHTPOJIb TIPMPOJHBIX U CTOYHBIX BOJ, MOKa3aTenu KauecTBa
BOJIbI, COCTOSTHUSI TIOUB M METO/[bl X OTIpe/iesieHns, OMomoruueckrie MeTobl B SKOJIOTHUECKOM MOHUTOPHUHTE;

— 3HATh MOJXOAbI K OIIeHKe SKOJOTHUECKUX PUCKOB, PUHLMITLI 0a3MpOBaHUs METOAOB SKOHOMHUUECKOTO
CTUMY/TUPOBAHUS B 00/1aCTH OXPaHbl OKPY’KaroIIel Cpefibl;

— 3HaTb OCHOBHbIE METOJbl 3KOJIOTMYECKOTO TMPOTHO3UPOBAHUS, OLIEHKU YPOBHSI 3arpsi3HEHUs
TeXHOC(epHl, OLIEHKH HAIPSKEHHOCTH SKOJIOTHUeCKAX CUTYAIH;

YMeHusl:

TeopeTHUYecKue:

— TIPOBOJWTH aHa/IN3 COOTBETCTBUS (haKTUUeCKUX IMapaMeTpPOB Ta30BbIX BEIOPOCOB U COPOCOB B BOAHBIE
00BeKThI TPeOOBaHUAM HOPMATHBHO-TEXHUYECKOW IOKYMEHTALH, HOPMaTHBHO-TIPABOBBIX aKTOB,

— OCYLIEeCTB/ISTh MPOTHO3MPOBaHWE TOCAEJCTBUN 3arps3HEHUs] MPUPOAHBIX CpeZl, TPOBOAUTH
WH)XeHEepHO-3KO0JIOTHUYeCKre pPacueThbl U MareMaThUuecKkoe MoJie/IipoBaHue.

MpakTHU4ecKue:

— YMETb TPOU3BO/IUTH pPacyeThl OTAe/bHBIX TI0Ka3aresiel, BXOSIMX B MTPOeKTbl HOPMAaTUBOB BEIOPOCOB
1 cOpOCOB;

— yMeTh TPOM3BOAUTh WHKEHEPHBbIE pacyeTbl CUCTEM OUHUCTKA Ta30BbIX U JILIMOBBIX BBIODOCOB,
HEOOXO/IMMbIe /17T TPOEKTUPOBAHUS CUCTEM OUMCTKHM ra30BbIX BEIOPOCOB;

— yMeTb NPOM3BOJUTb WH)KEHEpPHble pacyeTbl COOPY)KeHWH MeXaHUUeCKOW OYMCTKM CTOYHBIX BOZ,
(U3UKO-XMMUUeCKOM Y XUMUUYEeCKOW OUMCTKH CTOUHBIX BOZ;

— YMeTb I10J/Ib30BaTbCsl OCHOBHBIMA HOPMATMBHO-IIPABOBLIMU [IOKYMEHTaMH /Il MOZe/MpOBaHus
JleficTBUI TI0 YTIpaB/IeHUIO KaueCTBOM OKpYsKatolllel cpe/ibl;

— yMeTb INPOU3BOJUTH pacyeTbl C MCIOMAb30BAaHUEM IPOrpaMM MO OLieHKe 3arpsi3HeH{s BO3[YyLLIHOIO
bacceitna: YTIP3A «3Dkosor» U «I1/IB-Okosior» (C UCMob3oBaHWeM Mogyseld «CrpaBoYHUK BEIIeCTB» U
«VIHBeHTapu3aLys»);

— yMeTb IPOU3BOJAUTL pacueTbl C HCIIOJb30BaHUEM IIPOrpaMM II0 OLleHKe 3arpsi3HeHUst BOJHBIX
00bekToB: «H/IC-AboHeHT», «HIIC-2OKosor», «PacueT 06beMOB IMOBEPXHOCTHOTO CTOKA»;

HABbIKU:

y4acTUsi B aHaJIMTHUECKUX W3MepeHUsIX C oripejieieHneM (hakTHUeCKUX KOHIIeHTpali HeKOTOPBIX
PaCrpOCTPaHEHHBIX BPETHBIX BEI[eCTB B TIPOMBIIIJIEHHBIX BEIOpOCax u cOpocax.

OIIK-4

3HAHUA:

Ha YpPOBHe Npe/iCTaBeHuI:

— 3HaTb CTPYKTypY, COCTaB M OCHOBHbIe CBOWCTBA (U3UYECKUX Cpeli 3eM/H, IpaHuLbl Ouocdepw,
CTPYKTYPY Y COCTaB TexHOC(heph;

— 3Hath Haubojiee pacpOCTpaHeHHbIE SKOTOKCHUHBIE M OTACHbIE BeIecTBa, CBOWCTBA BPEIHBIX
BeIIeCTB ¥ MeXaHW3MbI UX BO3/IEMCTBUS Ha Pa3/inyHble (hri3uuecKue MPUPOJHbBIE CPeIbl U OPTaHU3M UesIOBeKa;
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— 3HaTh OCHOBHble BHAbI W WCTOYHMKH 3arps3HEHUs] OKpYyJKaromleil cpenpl HambOosee
pacrpoCcTpaHeHHbIMY BPeIHBIMH Bellle CTBAMH.

Ha YpOBHe BOCIIPOM3BeZleHHS:

— 3HaTh OCHOBHbIE HOPMHUPYeMbIe IapaMeTphbl COJlep>KaHusI BPeJHBIX BellleCTB B OKPY’Karollel cpefe;

— 3HaTh OCHOBHbIe HOPMUPYeMble [1apaMeTpbl JJ0IyCTUMOI0 BO3/leHCTBUSI Ha OKPY’KalOLYIO CPefy;

— 3HaTb KpUTEpUU OTHEeCEeHHsl OTXOJOB K KjaccaM OIIaCHOCTM I10 CTeleHW MX BO3ZeHCTBHS Ha
OKPY’KarOLIyI0 CPely U MeTOZbI OIpe/iesieHHs KIacCoB OMaCHOCTH;

— 3HaTh OCHOBHBIe TpeOOBaHMSI B 007aCTU HKOJOTHUECKOW 0e30MacHOCTH, TpefbsBseMble K
XO3SIMCTBYIOIIMM CyOBeKTaM rocyapCTBeHHBIMH Ha/i30pHBIMHU opraHamu Pd;

— 3HaTb OCHOBHBIE TIONOXKEHUs HOPMATHBHO-TIPaBOBOM 0a3pi P B obmacty 3Kojoruyeckon
0e30MacHOCTH, TIPUPO/OTIONB30BaHNsl W OXpaHbl OKPY)KaloIled cpefpl, a Takke Haubosee BaKHbBIE
Me>XX/[yHapO/iHble COIVIallleHHs], K KOTOPbIM IIpucoefuHuIacs PO.

Ha ypOBHe [IOHUMaHHUSI:

— 3HaTh OCHOBHBIE MH)XeHePHbIe U TIPaBOBbIe TIOAX0/bl K pa3paboTKe SKOIOrMYeCKUX HOPMAaTHUBOB IS
TIpe/TIPUSTHI: HOPMaTHUBOB JJOMyCTUMOTO BbIOPOCa, HOPMATHBOB ZIOMyCTUMOr0 cOpoca;

— 3HAaTh MeETOJbl OYMCTKM Ta3000pa3sHbIX TPOMBIILJIEHHBIX BbIODOCOB OT [JUCIIEPCHBIX YacTUL] U
ra3o(miapo)o6pa3HbIX ITpUMecel;

— 3HaTh OCHOBHbIE METO/Ibl OUMCTKY CTOUYHBIX BOJ, IPOMBIILIEHHBIX IIpeJIIpUsITUL;

— 3HaTb OCHOBHBIE TpeOOBaHWs TOCYJAapPCTBEHHOIO 9SKOJIOTMYECKOTO KOHTPOJIS, WHKeHepHble U
TIpaBOBbIe MOAXO0bI PU OPraHU3aLMH MTPOU3BOCTBEHHOI0 SKO/IOTMYeCKOT0 KOHTPOJIS;

— 3HaTh OCHOBHbIE METO/bI 3KOJIOTHUECKOTO MOHUTOPHHTa;

— 3HATh MOJXOABI K OLIeHKe SKOTIOTHUeCKUX PUCKOB, IPUHLMITEI 0a3MpOBaHMsl METOZ0B SKOHOMHUECKOTO
CTUMY/IMIPOBAHUs B 00/1aCTH OXPaHbl OKPY>KatoILei Cpeabl;

YMeHus:

TeopeTHUecKHe:

— MPOBOJUTE aHA/IN3 COOTBETCTBUS (PaKTHUECKHUX MTapaMeTPOB Ta30BbIX BEIOPOCOB M COPOCOB B BOZIHBIE
00BeKThl TPeOOBaHUSIM HOPMAaTUBHO-TEXHUUECKOW JOKyMeHTALMi, HOPMaTUBHO-TIPABOBBIX aKTOB.

TpaKTHUeCKHe:

— YMEeTb TPOU3BO/IUTh PacyeThl OTAE/bHBIX TI0Ka3aresiel, BXOSIMX B MTPOeKTbl HOPMAaTUBOB BEIOPOCOB
1 cOpOCOB;

— YMeTb [10/1b30BaThCsl OCHOBHBIMM HOPMAaTUBHO-TIPAaBOBbIMU [IOKYMEHTaMM [jI1 MOZe/IMpOBaHuUs
[IeMCTBUH 10 yIPaB/IeHUIO KaueCTBOM OKpY’Karollell cpeJpbl.;

HABbIKU:

yuacTusi B aHAJMTUYECKUX M3MepeHHUsiX C orpefeneHrdeM (akTUYeCKUX KOHLIEHTPALMii HeKOTOPbIX
PacrpoCcTpaHeHHbIX BpeHBIX BellleCTB B TIPOMBIILJIEHHBIX BEIOpOCax u cOpocax.



2. MECTO JNCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucuynmmaa MHXKEHEPHBIE METO/bI 3AINUTBI ATMOC®EPBI 1 TUJPOCPEPBI
SIBISIETCS JUCLIUTIIMHOM 00s13aTe/IbHOM YyacTH 6;10Ka 1 mporpaMMbl IOATOTOBKY 10 HanpasieHuto 20.04.01
TexHocgepHas 6e3onacHoCMb.

ConepkaHve  JUCHUIUIMHBI ~ SIBASIETCS  JIOTMUECKAM  TIPOZIOJDKEHHWEM  COofiepyKaHusi  (hHU3WKO-
MaTeMaTHUeCcKOU TMO/JrOTOBKK OakajaBpa U CIY>KUT 0CHOBOW Jyisi ocBoeHust auciumivi: TEXHAYECKHUE
CPEJICTBA 3AIIUTHI OKPYXAIOIIEM CPEJbI, 3KOJ/JIOTMYECKASI BE3OIIACHOCTH
JEVCTBYIOIIUX IMPEJAIPUATHM, IOAIOTOBKA K IPOLIEAYPE 3AIIUTHI U 3AIIUTA
BBIITY CKHOM KBAJTTM®UKAIIMOHHON PABOTBI



OO0111as TPY/I0EMKOCTh JUCITUTTMHBI COCTaB/sieT 8 3.e., 288 u.

3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHue Ppas3fieyioB U JUNAKTHYECKHUX eJUHHUIL]

BCEI'O

AyguTOpHBIe 3aHATHS

B KOHTAKTHOMH

bopme

BCEI'O

Jlekuyun

IIpakTHyeckue
3aHATHSA

CamocrosiTe/IbHasA
pabora cTygeHToB

®dopmupyemast
KoMmrmeTeHus, %

TICK-2.5

OIIK-2

OIIK-4

Pazpen 1. ®u3nKo-XMMHYeCKHe 0CHOBBI NPOLIECCOB HH)KeHePHOH
9K0/1I0rMH. PU3MKO-XMMUYeCKHe CBOKCTBA JUCTIePCHBIX CUCTEeM.
Knaccudukanus gucnepcHsix cucteM. CHCTeMbI € Ta30BOM
JIUCIIEPCHOHHO# cpefjoil. A3po30si. CHCTeMBI C )KU/JKOU JUCIIePCHOHHOM
cpegoit KonnonaHele crucremel. [ToBepXHOCTHBIE CBOMCTBA BeIL|eCTB Ha
rpanHiie pasziena ¢a3. CMauMBaHue U Kanu/UIsipHbIe iBNeHns. AZire3us.
DU3MKO-XUMHYEeCKHe OCHOBBI (/I0TALMOHHBIX MpoLieccoB. ITporjeccst
paccerBaHMs BbIOPOCOB B aTMocdepe. PacueTbl pacCeMBaHMUsI U OCHOBBI
npoekTHpoBaHus. [Tpoljecckl pa3bap/ieHus CTOKOB B BOAHOM cpefie.
OCHOBbI GUOXMMHUYECKHMX METO/I0B OUUCTKH Ia30BbIX BLIOPOCOB U
JKH/KOCTHBIX COPOCOB. [leCTpyKIsi, OKACIeHHe U aCCUMUISLIS
TipyMeceil MUKpPOOpPTraH13MaMH.

24

20

14

20

Pazl/:(en 2. METO}]I:I OUYHMCTKH ra3oBbIX U BIMOBBIX B]slﬁp()Cl)B B
armocdepy, ra3004UCTHBIE YCTAaHOBKH. LIeHTPOGE)KHBIE METO/BI.
PoTarLMoHHbIe YCTaHOBKH. LIMK/IOHBI [POMBILLIEHHBIE, GaTapeiiHbie
LMK/I0HBL. OcOBGeHHOCTH POEKTUPOBAHHS, OCHOBBI PAaCUeToB,
TeXHOJIOTUYeCKHe Pe)XUMBI. BHEKTPOCTHTI/I‘{ECKI/IE MeTO/bI.
TIpoMbILLIeHHbIe 371eKTPOGUIETPBL. OCO6EHHOCTH MTPOEKTUPOBAHHS,
OCHOBBI PacueToB, TEXHOIOTHUeCKHe PeXXUMBbL. JKUKOCTHBIE METO/bL.
[MpombiiiieHHbIe CKpy66epbl. OCO6eHHOCTH MPOEKTHPOBAHHSI, OCHOBBI
PpacyeToB, TeXHOJ/IOTUYECKHE Pe)XXUMBI. C0p6L[l/IOHHI>IE MeTO/ibl OUMCTKH
ra3006pa3sHbIX BeIOpOCOB. O6/1acTi MPUMEHEHHsI OCHOBHBIX METO/IOB,
KOHCTPYKTHBHbIE 0COOEHHOCTH 060PY/0BaHHsI U alllapaToB, OCHOBbI HX
pacyeToB, TEXHOJIOTUYECKHe PeXXUMbI. KomriiekcHbie CUCTeMbI OUUCTKH
Ta30BBIX U JBIMOBBIX BBIGPOCOB. OCOGQHHOCTI/I TIPOEKTHUPOBAHUSA CUCTEM
OYKCTKH ra30BbIX BBIOPOCOB. DKCIUIyaTaLysi Fa3004MCTHBIX YCTaHOBOK.
TIpon3BOACTBEHHBII SKOJIOrHUeCKUIA KOHTPOJIb.

63

25

18

38

25

15

20

Paspen 3. MeToabl OUHCTKH CTOYHBIX BOJ H 000py/0BaHMe J/isi HX
peanu3anuu. MexaHUueCKast OYMCTKA CTOUHBIX BOJI: OCHOBHbIE METO/bI U
00/1aCTH UX TIPUMEHEHNs], KOHCTPYKTHUBHBIE 0COBGEHHOCTH COOPY)KEHUH 1
OCHOBBI X PaCYeTOB, TEXHOJIOTHYECKHe PeXXUMBbI. COOpYIKeHHUst
MeXaHUYeCKOH OUHMCTKU CTOYHBIX BOJ: PEIeTKH U yCPeJHUTEH,
OTCTOMHUKHY, He(hTeIOBYIIKH, 11eCKOTIOBKH, TH/IPOLIUK/IOHBL,
ocazuTeNbHBIe LeHTPUDYTH, CerapaTopsl, (GUIBTPALIMOHHbIE YCTAHOBKH,
¢unbTpyrowme LeHTpudyru. PHUKNKO-XUMHUUYeCcKast OUMCTKA CTOUHBIX BOA:
OCHOBHbI® METO/Ibl ¥ 00/IaCTH UX IPUMeHeHHs], KOHCTPYKTHBHBIE
0co6eHHOCTH 060PY/AOBaHHS i OCHOBBI €70 PACUETOB, TEXHOIOTUUECKHe
PEeXXHMBL. YCTAaHOBKH 1 060pyA0BaHHE (H3MKO-XUMUYECKOI OUMCTKH
CTOUHBIX BOJ|: KOAry/ISILIAOHHbIE YCTAaHOBKH, ()JIOTALIHOHHbIE YCTaHOBKH,
SKCTPAKL{IOHHbIE YCTAaHOBKH, afiCOPOLIMOHHbIE YCTaHOBKH,
HOHOOGMEHHbIe YCTaHOBKH, MeMOpaHHOe 000pyOBaHue,
3/IeKTPOXMMUUECKHe YCTaHOBKH, [lera3aTopbl. XUMHUUecKast O4iCTKa
CTOYHBIX BOJI: OCHOBHbIE METO/IbI M 06/1aCTH UX IPUMEHEHHMS],
KOHCTPYKTHBHBIE 0COOEHHOCTH 060pPY/0BaHuUs i OCHOBBI €T0 PAaCcyeToB,
TEXHOJIOTMYECKHe PEXKIMBL. YCTAHOBKHU U 060PyA0BaHHe XUMUYeCKOi
OYKMCTKH CTOYHBIX BOJ: HeiiTpa/M3aLiiOHHbIE YCTAHOBKH, YCTAHOBKH JIsl
X7IOPUPOBaHHs BOJIbI, YCTAHOBKH /1151 030HUPOBaHMs BOJIbI, YCTaHOBKU
>xuzikodasHoro okucnenus. TepMuueckoe 06e3BpeXXUBaHUE XKUIKUX
c6pocoB. O6opyzoBaHUe Ajist TepMUUeCcKoli 06paboTKH CTOUHBIX BOJ,.
Coopy>keHHst GHOIOTHYECKOI OUNCTKH CTOUHBIX BOZ,. OCHOBHbIE
TEeXHOJIOTMYeCKHe CXeMbl OUUCTKU. AIPOTEHKH, OKCUTEHKH. OCHOBBI
pacueToB a3poTeHKOB. BruodubTpsl. Buonornueckue mpyzsl.
DKCIUTyaTalyst I0KaIbHbIX OYMCTHBIX COOPYKEHUH MpeTpHUsITHIL.
TTpoM3BO/CTBEHHBIH 9KOJIOrHUYeCKUI KOHTPOJIb.

57

22

16

35

25

15

20

Bcero 3a 9 cemectp

144

51

17

34

93

55

44

60

10

Pa3paen 4. IKosiornueckuii MOHUTOPHHL. [ToHsATHE 06 KO/IOrHYeCKOM
MOHMTOPHHTE, €ro Lie/isiX ¥ obbekTax. Knaccuduxanus cucrem
MoHuTOpKHra. Hab/moeHnst 3a 0CHOBHBIMU COCTaB/ISIIOLMMU GHOCheps.
MeTozp! 5KOJIOrMYeCKOro MOHUTOPHHIa. MOHUTOPUHT aTMOCdepHOro
BO3/lyXa, OpraHM3aLysi Hab/roeHnit 1 KOHTPOJIS 3arpsi3HeHUH.
MOHHTOPHHT BOAHBIX 06BEKTOB. [T0UBEHHO-3KOIOT Y€ CKHi MOHUTOPHHT
Y MOHUTOPUHT GHOpa3Ho06pasusl.

20

12

15

14

10

10

Pa3pen 5. DkosoruyecKoe HOpMHpPOBaHHUe. JKOJIOTMUeCK1e HOPMaTUBbI
cocTosiHust TexHochepsl. HopMupoBaHue KayecTBa aTMOC(HepHOro
Bo3ayxa. HopmupoBaHue KadecTBa BoAbl. HopmupoBaHue 3arpsi3sHSIOIMX
BeIeCTB B [T0YBE U NMPOJAYKTaxX MUTaHUA.

52

26

18

26

15

14

20

10

Paspen 6. Jkosroruueckoe nporHosupoBanue. OLeHKa yPOBHS
3arpsi3HeHHst TexHOC(epbl. OLieHKa HaMPSHKEHHOCTH SKOIOTHYe CKUX
cutyatid. Cioco6bl ¥ MeTO/BI TIPOIHO3MPOBAHUS TIOCTIE/CTBUM
3arpsi3HeHHUst IPUPO/HBIX cpe/. VIHKeHepHO-9K0IornuecKre pacyeTsl 1
MareMaThueckoe MOJe/IMpOBaHue.

44

24

16

20

10

14

10

Paspgen 7. AHa/IMTHYeCKHe MeTO/bI 9K0/I0rHYeCKOr0 MOHHTOPHHI .
ITpuGops! u oGopyaoBanue. KiaccuduKarys OCHOBHBIX METOZIOB.
XuMuueckue MeTo/bI. DU3HUKO-XUMHUUECKHe MeTO/bI. OnTnueckue
MeTozbl. Xpomarorpadusi. MeTo/bl U3yueHHUsi XMMUYECKOro COCTaBa
ra3’oBbIX Cpe/l, OIpefe/leHre XUMUUeCcKoro cocTaBa Bo3ayxa. MeTtobl
W3Y4eHNs] XUMUYeCKOTr0 COCTaBa BOJHOW Cpe/ibl, KOHTPOJIb IIPUPOAHBIX
BO/I, KOHTPOJ/Ib CTOYHBIX BOJ. Tloka3saresnu KauecTBa BOJBI. Tloka3sarenu

8

28

10

10

18

14




COCTOSIHMSI TIOUB M MeTO/Ibl UX OMpe/iesieHust. Bromornueckue MeTo/ibl B
9KOJIOTMYeCKOM MOHUTOPHHTe, 610TeCcTHpOBaHHe 1 GHOUHAMKALIUS.
BrOMOHUTOPHHT BO3AYLIHOM cpe/ibl. BUIOMOHUTOPUHT BOJHOM cpefibl.

B]/IOMOHI/ITOP]/IHF TI04B.

Bcero 3a 10 cemecTp 144 68 34 34 76 45 56 40
Bcero no gucuuninHe 288 119 51 68 169 100 100 100
3.2. AyANTOPHBIA MPAKTHKYM
Homep n
P Oo0nemMm,
Ne HauMeHOBaHHe
Tema npakTH4YeCcKOro 3aHATUSA aya.
n/n pasjena
4acoB
JUCLUTUTAHBI
Pazpen 2. Metoppl
OUMCTKM ra30BbIX U (PacueT paccerBaHMs BpeIHBIX BEILL[ECTB B aTMOC(epHOM BO3Ayxe U
| |[/BIMOBBIX BLIOPOCOB |pa3paboTKa MpoeKTa HOPMaTHUBOB TIPe/e/IbHO-/[0Ty CTUMBIX BEIOPOCOB 18
B aTMocdepy, TIPOMBIIIIJIEHHBIX TIPeATIPUITHMN (C UCTIO0/Ib30BaHUeM TTPOTrPaMMHBIX
ra3004YrCTHBIE nakeToB YTIP3A «3kosor» u «I1JB-Dkosor»)
YCTaHOBKH.
PacueT HOPMaTHBOB /IOMYCTUMBIX COPOCOB TIPOMBIIIIJIEHHBIX
Paszen 3. Metonpl  [mpeAnpusTHii. PacueT MporHo3upyeMoro o6bEéMa moBepxXHOCTHOTO
o |OUMCTKH CTOUHBIX cToka. Pacuet pacnipocTpaHeHus 3arpsi3HSIIOLLMX BelLleCTB B OTKPBITBIX 16
BOZ, ¥ 000py/ioBaHKe |BOZ0eMax (C UCIO/b30BaHUEM MTPOrpaMMHbIX naketoB « HIIC-
IUTs UX peanusaluu. |A6oHeHT», «HIIC-3OKomor», «PacueT 00beMOB MOBEPXHOCTHOTO
CTOKa»)
Bcero 3a 9 cemecTp 34
PacuéT HOPMaTHBOB /IOMYCTUMBIX BBIOPOCOB MPOMBIITIEHHBIX
Paspen 5. NpeAnpUATHi (C UCIIOb30BaHMEM MPOrpaMMHEBIX NakeToB YIIP3A
3 |Dxosoruueckoe «3konor» U «[11B-DKonor»). PacueT HOpMaTUBOB IOy CTUMBIX 18
HOpPMMpOBaHUe. cOpOCOB MPOMBILLIEHHBIX MPEATIPUATHH (C UCTIO/B30BaHUEM
nporpamMMHbIx naketop «H/JC-A6oHenT», «HIC-Dkoor»)
ITporHo3 BEIOPOCOB MPOMBILLIEHHBIX MPeATIPUITHI (C
Paspen 6. WCII0JIb30BaHueM NporpaMMHsIX naketos YIIP3A «3Okonor» u «I1/1B-
4 |Dxonoruueckoe 3kosior»). [Tporuo3 cOpoCoOB MPOMBIIIIEHHBIX MTPEIIPUSATHIH (C 16
MIPOTHO3UPOBAHME.  |HCIO/Ib30BaHUEM ITPOrpaMMHbIX nakeToB «H/IC-A6onenT», «HIC-
OKOJIOT»)
Bcero 3a 10 cemecTp 34
3.3. CamocTosnTenbpHas padora crygenta (CPC)
No Homep 1 HaumeHOBaHMe pasjiesia O6bem,
Copep)kaHue yueOHOro 3aiaHus
n/n JUCIMITTUHBI 4acoB
AHanu3 eKLMOHHOI0 MaTepuarna.
1 |Pazgen 1. PUMKO-XUMHUUECKHE OCHOBBI IIpocMOTp pekomMeHAyeMbIX UCTOYHUKOB 110 10
TMPOL{eCCOB MH)XeHEPHOU 3K0/IOTHH. TeMe pasgerna.
2 Hammcanue pecdepara 10
AHanu3 eKLMOHHOI0 Marepuarna.
Pazgen 2. MeTo/ibl OUMCTKU Fa30BbIX U
3 IIpocMOTp pekomMeHlyeMbIX UCTOYHUKOB 110 20
ITBIMOBBIX BEIOPOCOB B aTMOCdepy,
TeMe pazjerna.
ra300YMCTHbIE YCTAHOBKM.
4 BrimonHeHre MPaKTAUeCKOTO 3a/laHus 18
AHanu3 eKLMOHHOI0 Marepuara.
5 |Pa3zgmen 3. MeTobl OUMCTKH CTOUYHBLIX BOJ U IIpocMOTp pekoMeH/lyeMbIX UCTOUHUKOB T10 20
obopyZioBaHye [l UX peann3anyu. TeMe pasgerna.
6 BrinonHeHye nipakTHue CKOIro 3ajaHus 15
Bcero 3a 9 cemectp 93
AHanu3 eKLMOHHOI0 MaTepuarna.
7 o IIpocMOTp pekomeHyeMbIX UCTOYHUKOB 110 6
Pa3pen 4. Dkonornuyeckuii MOHUTOPYHI.
TeMe pasgera.
8 Hammcanwe pecdepara 6
Paspen 5. Dkosoruyeckoe HOpMUpPOBaHYe. AHanu3 JIeKLMOHHOI0 Marepuaria.
9 ITpocMOTp pekoMeHyeMbIX UCTOUYHUKOB T10 16

TeMe pasjeJia.




10 BrinosniHeHue NpakTUYeCKOro 3a/jaHusl 10

Ananus JIEKIJMOHHOT'O0 MaTepHaJia.

11 IIpocMOTp pekomMeH/yeMbIX UCTOYHUKOB 10 10
Pa3pen 6. Dkonoruueckoe IpOrHO3UpoOBaHUe.
TeMme pasfiena.

12 BrinosHeHye TipakTHYeCKOT0 3a/JaHust 10

Amnanus JIeKIIMOHHOTO MaTepuasa.
[IpocMoTp pekomMeHyeMbIX UCTOYHHKOB 1o | 10
TeMe pasfera.

13 Pa3pnen 7. AHanuTU4e CKUe MEeTO/IbI
9KOJIOTHUECKOTO MOHUTOPUHTA. TTprbophI U

6 .
14 O0OPYZOBARME Harnucanue pedepara 8
Bcero 3a 10 cemectp 76
4. ®OPMbI KOHTPOJISI OCBOEHUA JTNCLUIIJIMHbBI
CEMECTP HEJE/IN CEMECTPA
123 4 5 6|78 9 10|11 (12|13|14|15| 16 17
9 Ped Op Otu. o I13 | [IP OP| Tecr, gud. 3au.
10 Ortu. o 113 Op Otu. o I13 | IP Op Tect

YcnoeHble 0603HaUEHUS:

P — nuarHocTuueckasi paboTa;

Ped — pedepar;

Ortu. 1o I13 — oTueT 1o npakKTUUECKOMY 3a/jaHUIO;
Tect — TecT;

. 3a4. — auddepeHIMPOBaHHbIN 3aueT.

TeKyIuii KOHTPOJIb YCIIEBAéMOCTH CTYIE€HTOB TPOBOJUTCS B JUCKPETHBIE BDEMEHHbIE HHTEPBA/IbI B
crenyromux Gopmax:
e UArHOCTUYECKas pabora;
* pedepar;
e OTUYeT MO0 MPAKTUUECKOMY 3a/]aHHIO;
e TeCT.

HPOME)KYTO‘lHaH dTrTecTalus IIpOBOAUTCA B (l)OpMaXZ

e muddepeHITMPOBAHHLIH 3aUeT;
e JK3aMeH.

10



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

—_

. A.T. BeromkuH. . OcHOBBI MHKeHepHOH 3kosioruu. CaHkr-IletepOypr: Jlanb, 2021, 371. pec.
. A. T BeromkuH. . OCHOBBI IPOLIeCCOB UH)XeHepHOI 3Kosoruu. Teopus,, mpuMepsl, 3ajauu. CaHKT-
[Metep6Oypr: Jlans, 2022, 371. pec.
. A. T. BetouikuH. . IlykeHepHast 3aiura BogHol cpeabl. CaHkT-ITetepOypr: Jlanb, 2022, 371. pec.
. B. A. Topauenko, K. B. ITokasees, M. B. Crapkoga. . 9konorus. CI10.: JIaus, 2014, 15 3Kk3.
. B. I1. Imutpenko, E. B. CotHrkoBa, A. B. UepHsieB. . JKoMOrnueCcKuii MOHUTOPUHT TeXHOC(epHL.
Cankr-ITetepOypr: Jlanb, 2022, 371. pec.
6. C. K. ITetpos, B. H. Cugopos, C. C. ITetpoBa. OcHOBbI UHKeHepHO# 3koioruu. CI16.BI'TY
"BOEHMEX" um. I. ®. YctuHoga, 2009, 300 k3.
7. C. K. ITetpos, B. H. Cuzopog, C. C. ITerpoBa. . OCHOBbI HH)XeHepHOM 3Konoruu. CIT6.BI'TY
"BOEHMEX" um. I. ®@. YctuHoga, 2009, 1. pec.
8. C. C. bopuosa, M. B. BytopuHa, JI. @. Ipo3nosa. . IH)KeHepHast 3all{uTa OKpY KaroLel Ccpefpbl.
CII6.BT'TY "BOEHMEX" um. [I. ®. Yctunosa, 2019, 371. pec.
9. C. C. BoprioBa, M. B. bBytopuHa, JI. @. /Ipo3gosa. . Obias skonorus. CI16.BI'TY "BOEHMEX" um. [I.
®. Ycrunona, 2018, 50 k3.

N

[S2F SN OV)

5.2. JononHuTe/bHAas MTeparypa 1o AUCLUILIIHE:
He Tpe0yeTcs.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHKAIIMOHHOM ceTy "VIHTepHeT", He0OXOAUMBIX J1/IsT
OCBOEHUS! TUCLIUTUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru — ®ynznamenransHas 6ubnuoreka BI'TY «BOEHMEX» um. .®. YcTrHOBa;
2. https://urait.ru — I'maBHas — O6pa3oraresbHas riardopma FOpaliT. 11 By30B U CCy30B.;
3. http://e.lanbook.com — 3BC JlaHb.

CorpeMeHHbIe npodeccroHanbHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast anekTpoHHasi 6ubsmoreka «KubepieHnHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmoTeka Poccutickoro oHza
(dyHIaMeHTaIbHBIX UCCIeOBaHUH.

VHbopMalLMOHHBIe CITPaBOYHbIE CUCTEMBI:

1. Texa3kcriept — MIHGOpPMAaIMOHHBIM MTOPTal TEXHUUYECKOTO peryupoBanust: HopMebl, mpaBu/iia, CTaHAAPThI
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=457 - /] 'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;

3. http://www.consultant.ru/- KoncyneranTtIntoc- nH(OpMalioHHBIH [TOpTaa paBoBOM MH(POPMAaLUH.

5.5. ITporpamMmHOe obecrieueHue:
He Tpe0dyeTcs.

5.6. UH(dopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreL[aTM3UpOBaHHbIe TpeOoBaHus 110 000PYAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [JOCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. ITpoexkrop.

6.3. IIpouee:

1. pabouee MeCTO TIpernofaBare/isi, OCHAIIIEHHOEe KOMITBEOTEPOM C JOCTYToM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl[eHHbIe KOMITbIOTEpAMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.

12



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MH)XXEHEPHBIE METO/bI 3AIIIUTHBI ATMOC®EPBI U T1/IPOCDEPBI

AnHoTanusa paboueii nporpaMMsl

Ouctiuminna THOKEHEPHBIE METOAbI 3AIIUTHBI ATMOC®EPHBI U TUJPOCPDEPHI
ABJISIETCS JUCLIUIJIMHOM 00s13aTe/IbHOM YacTH 0/ioKa 1 rporpammel TOATOTOBKM M0 Haripaeienuto 20.04.01
TexHocgepHas 6e3onacHocmb. [IUCIUIIMHA peanu3yeTcs Ha ¢dakynsreTe E OpyKuie M CUCTEMBI BOOPY>KEHUS
BI'TY "BOEHMEX" wm. [.®. YcrunoBa kadezapori E5 OKOJIOTUA U TTPOM3BOACTBEHHASA
BE3OITACHOCTHS.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
TICK-2.5 criocobHOCTh pa3pabarhiBaTh pPEKOMEH/AIMM IO OXpaHe OKPYXKawlel cpebl OOBEKTOB IS
KarnuTabHOTO CTPOMTE/ILCTBA;
OTIK-2 criocobeH aHaIM3UPOBaTh W MPUMEHSTH 3HAHUS U ONBITh B cepe TexHOCGhepHOH 6Ge30macHOCTH AJis
peleHus 3aa4 B podeCcCUOHAIBHOM 1eSITeNbHOCTY;
OIIK-4 criocobeH TpOBOAWTbL OOyuyeHHe TIO BOMpOCaM 0e30TaCHOCTH >KU3HEAESTENbHOCTH M 3all[UThl
OKpY>KaroIIlei cpe/ibl.

CopepkaHve [UCLIMIIMHBI OXBaTblBaeT KpYI BOIPOCOB, CBS3aHHBIX C (POPMHPOBaHMEM LIeJIOCTHOTO
rpefcTaB/ieHNs 0 (PH3MKO-XUMHUYeCKMX 0CHOBaXx MpOLIeCCOB UHKeHepPHOM 3K0/IOTHH, 3HAHUSI MEeTOZ,0B OUMCTKU
ra3oBbIX U JBIMOBBIX BBIODOCOB B arMoc(epy M yCTPOMCTBA ra300UYMCTHBIX yCTAHOBOK, METOJOB OUYHUCTKH
CTOUHBIX BOJ, W 00OpyHOBaHWS [yid WX peanu3anyu. JuciuriimHa (opMupyeT TIpe/iCcTaB/ieHrne 00
9KOJIOTUYECKOM MOHUTODUHTE, €ro IefssX U 00beKTax, 0 KJacCU(HUKAIMH CUCTEM MOHUTODHUHTA, CTPYKType
HaO/MoeHNi 32 OCHOBHBIMU ~ COCTaBJSIONMIMMM  OHOCGhephbl, MeTo[ax 9KOJ0TMUeCKOTO MOHMTOPUHTA.
PaccmarprBaroTCsi BOTIPOCHI  9KOJIOTMUECKOTO HOPMHDOBaHMs, H3y4yalOTCS SKOJAOTMUeCcKWe HOPMaTHUBbI
COCTOsIHUS TexHOC(epbl, HOpMUPOBaHKE KaueCTBa aTMOC(epHOro Bo3Ayxa, HOPMHPOBaHUe KauecTBa BOJbl. B
JUCLIUIIJIMHE pacCMaTpYBalOTCsl OCHOBHBIE 3a/lauM  3KOJIOTHYEeCKOTO TIPOTHO3MPOBaHUS: OLleHKAa YPOBHS
3arps3HeHUs] TexXHOChephl, OlLIEHKA HaNpPsHKeHHOCTH SKOJOTHYECKUX CUTYalWd, CrocoObl W MEeTObI
MPOTHO3UPOBAHUST TOCTEJCTBUN  3arpsi3HEHUs] TPUPO/JHBIX Cpefl, TIPOM3BOAUTCS OOyueHHWe OCHOBaM
WH)XEHEPHO-IKOJIOTUYeCKUX pacueToB TIyTEM MaTeMaTHUeCcKOro MOJe/UpoBaHus. V3yualoTcs Takke
aHaIMTHUYe CKMe MeTO/bl 9KOJIOTHYeCKOr0 MOHUTOPUHTA 1 UCTIO/b3yeMble [i7Is 3TOr0 MpUOopsl U 000pyAOBaHue.

[Tporpammoil AUCLIUIIMHEI TIpe/lyCMOTPEHbI CJle[yIolire BU/bI KOHTPOJIA:
Tekymuidl KOHTPO/Ib YCIIeBaeMOCTH CTYIeHTOB MPOBOJUTCS B IMCKPeTHbIE BpeMeHHbIe HHTepBasbl B

cnenyronumx dhopMax:
e HArHOCTUYECKasi paboTa;

e pedepar;
* OTYeT I10 MPAaKTHUECKOMY 3aJaHHIO;
* TeECT.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBAaHHBIN 3a4eT;
e 5K3aMeH.

OO6m1as TPyJI0EMKOCTh OCBOEHHUSI JUCLMIUIMHBI cocTaBiseT 8 3.e., 288 u. TIporpamMMol JUCIUIJIHHEL
MpeyCMOTPeHbI JIeKIIMOHHbIe 3aHATHS (51 u.), mpakTtuyeckue 3aHsATHS (68 wu.), camocTositenpHast paborta
cryzeHTa (169 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
MH)XXEHEPHBIE METO/bI 3AIIIUTHBI ATMOC®EPBI U T1/IPOCDEPBI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHUS JUCLIMIIIMHEI cocTaBgeT 288 u., u3 Hux 119 u. ayAUTOpHBIX 3aHATHH, U 169
Y., OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 PabOTy CTyZAeHTa.

PekoMeH/IalIM TI0 pacrpe/ie/ieHHI0 yueOHOTO BpeMeHHW M0 BHJAM CAMOCTOSITE/TbHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue paboTbI

PekoMeHpyemMasi TuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3}I[EJI 1. ®u3UKO-XMMHUUECKHE 0CHOBBI mnmporneccos I/IH)KEHEpl-lOﬁ 3KO0J/IOIruH.

AHanu3 TeKLMOHHOT O
Marepuasa. [Ipocmorp

C. C. bopuogsa, M. B. ByropuHa, JI. ®. [Jpo3znosa. .
VrkeHepHas 3aiura okpyskatoreit cpeabl: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcruHoga, 2019 (1)

C. K. ITetpos, B. H. Cugopos, C. C. IlerpoBa. OCHOBBI

DEKOMEH/TyeMbIX HCTOUHMKOR 1o | HFYKeHepHoii skoytorun: CII6.BI'TY "BOEHMEX" um. /1, 10
TeMme pasgesna. ®. Yctunosa, 2009 (1)
A.T. BerotkuH. . OCHOBbI UH)K€HEPHO 3KO0JIOTHUU:
Cankr-IletepOypr: Jlanb, 2021 (1-3)
C. C. BopuoBa, M. B. ByropuHa, JI. ®. Ipo3nosa. . O61jas
Harmicanue pedepara skosorusi: CIT6.BT'TY "BOEHMEX" um. [I. ®. YcTUHOBA, 10
2018 (4)
Wroro no pa3geny 1 20

Pa3;1en 2. METO}ILI OYHMCTKH I'da30BbIX M TbIMOBBIX BBIGPOCOB B aTMoctbepy, ra3004YMCTHbIE€ YCTAHOBKH.

AHanu3 NeKIMOHHOT0
Marepuana. I[Tpocmotp

C. C. bopuosa, M. B. byropuHa, JI. ®@. [Ipo3zosa. .
VmkeHepHas 3amuTa okpyxatorei cpegsl: CI16.BITY
"BOEHMEX" um. [I. ®. YcruHoBa, 2019 (2)

A. T. BetomkuH. . OCHOBBI IPOLIeCCOB UHKEHEePHOI 20
PEKOMEHAYEMBIX UCTOUHUKOB IO | 5 16w, Teopusi, mpuMepsl, 3agaun: CaHkT-ITeTepOypr:
TEME pasjena. Jlanb, 2022 (1-5, 14)
A.T. BerouikyH. . OCHOBBI MH)K€HEPHOW SKOJIOTHU:
Cankr-ITetepOypr: JlaHb, 2021 (4)
BhITIO/THeHYe TIPAKTHYeCKOTO C. K. Iletpog, B. H. Cugopos, C. C. ITlerpoBa. OCHOBBI
3a/laHus umxeHepHoU skonoruu: CI16.BT'TY "BOEHMEX" um. /1. 18
®. YcruHoBa, 2009 (2)
Wroro o pasgeny 2 38
Pazgen 3. MeTojbl OUMCTKH CTOYHBIX BOJ i 000pyAOBaHUE /A MX pPeaTnu3aliu.
A. T. BerorkuH. . IHykeHepHast 3al[iTa BOJHOU Cpe/Ib:
AHA/IV3 TEKIMOHHOTO Cankr-TTetepOypr: Jlanb, 2022 (1-5)
C. K. Iletpos, B. H. Cugopos, C. C. ITerposa. . OCHOBbI
marepuaza. TTpocmotp WMHKeHepHOH skonoruu: CI16.5I'TY "BOEHMEX" um. [1. 20
pPEeKOMeH/yeMbIX UCTOUHHKOB 110 ®. Yerunosa, 2009 (3)
TEME pasAena. A. T. BetomkuH. . OCHOBBI IPOLIeCCOB UHKeHEePHOI
sKonoruu. Teopust, mpuMepkl, 3azaun: CaHkT-ITeTepOypr:
Jlanb, 2022 (11, 13-15)
BrIrioniHenue TpaKTHUYeCKoro C.C. BOp]_[OBa, M. B. ByTOpI/IHa, JI. ®. 'HPO3AOBH. .
3aJaHus VnkeHepHas 3alUta oKpysatoieit cpeabl: CI16.BI'TY 15
"BOEHMEX" um. []. ®@. YctuHoBa, 2019 (3)
Wroro no pasgeny 3 35
Pazpen 4. IKo/10ruuecKuii MOHUTOPHHT.
AHanu3 eKL{MOHHOI O ‘ B. I1. Imutpenko, E. B. CotHukosa, A. B. UepHsies. . | 6
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Marepuana. [Ipocmorp
peKOMeH/IyeMbIX UCTOUHUKOB 110
TeMe pasjea.

JKoorueCKuit MOHUTOPUHT TexHOC(epsl: CaHKT-
[TetepOypr: Jlanb, 2022 (1-7)
C. C. bBopuoBa, M. B. bByropuHa, JI. ®. [Ipo3noga. . O6ujas

skosorusi: CI16.BI'TY "BOEHMEX" um. [I. ®@. YctrHOBa,

Harmricanue pedepara 2018 (5) 6
Wroro no paspeny 4 12
Pa3pen 5. IKos1oruyeckoe HOpMHpOBaHMKe.
B. I1. Imutpenko, E. B. CotHukoBa, A. B. UepHsies. .
AHA/IH3 JIeKLHOHHOTO OKoJioTHYe CKU MOHUTOPUHT TexHOChepbl: CaHKT-
I[TetepOypr: Jlanb, 2022 (13)
marepuana. TTpocmotp B. A. Topguenko, K. B. ITokasees, M. B. Crapkosa. . 16
PEKOMEHAYEMBIX HCTOUHUKOB TI0 Skosorust: CI16.: Jlanb, 2014 (17, 21-22, 24-25)
TEME pasjena. C. C. bopuoga, M. B. ByropuHa, JI. ®. Ipo3noga. . O61jas
skosiorusi: CIT6.BT'TY "BOEHMEX" um. [I. ®. YcTUHOBa,
2018 (6)
BoIo/iHeHue MpaKkTUueCcKoro C.K. HeTpOB, B. H. CI/IAOPOB, C.C. HETPOBa. . OcHoBBI
— uKeHepHoi skooruu: CI16.BI'TY "BOEHMEX" nm. ]I, 10
@. YctuHoBa, 2009 (2 (2.2 - 2.5), 3 (3.4), 4 (4.3))
Wroro no pasgeny 5 26
Paspen 6. JKo/10oruyeckoe NporH03upoBaHue.
C. C. bopuoga, M. B. ByropuHa, JI. ®. Ipo3noga. . O6ujas
AHaju3 JIeKLIMOHHOTO skosiorusi: CII6.BI'TY "BOEHMEX" um. [I. ®. YcTrHOBa,
Marepuana. [Ipocmorp 2018 (5) 10
PpeKOMeH/lyeMbIX HCTOYHHKOB I10 B. II. Amutpenko, E. B. CotHukoBa, A. B. UepHsies. .
TeMe pas/iena. OKO/IOrMueCKMM MOHUTOPHHT TexHOC(epsl: CaHKT-
IetepOypr: Jlanb, 2022 (14-16)
BHINO/HEH e MPAKTHYECKOro B. A. Topguenko, K. B. ITokasees, M. B. Crapkosga. .
— Okonorwus: CII6.: JTans, 2014 (2.3, 3.1-3.5, 5.1-5.3, 11.1- 10
11.6, 19-20, 25)
Urtoro no paspeny 6 20
Pa3pen 7. AHaIMTHYECKHE MeTO/AbI 9KO0/I0THYeCKOro MoHUTOpHHra. IIpuéops u 06opyaoBaHue.
AHa/U3 JIEKLAOHHOTO B. I1. Imutpenko, E. B. CotHukoBa, A. B. UepHsies. .
marepuaa. IIpocMoTp OKoJIoTHYe CKU MOHUTOPUHT TexXHOChephl: CaHKT-
PEKOMEH/IyeMbIX UCTOUHHMKOB TI0 [erepbypr: Jlaus, 2022 (8-12) 10
TeMe paszerna. C. C. bopuora, M. B. bByropuHa, JI. ®. Ipo3nosa. . Obujas
skosiorusi: CII6.BI'TY "BOEHMEX" um. [I. ®. YcTrHOBa,
Harmmcanue pedepara 2018 (5) 8
Wroro no paspgeny 7 18
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
VH>XEHEPHBIE METO/IbI 3AIIIUTHI ATMOC®EPBI U T1/IPOCPEPHI

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTUYecKas paborta

* pedepar;

* TeCT;

* OTYET I10 NMPAKTHUECKOMY 3a/]aHHIO;
e muddepeHITMPOBAHHLIN 3aUeT;

¢ JK3aMeH.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
* TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTanysl.

Pedepar

O6bem pedepara — He MeHee 15 cTp. O6s13aTeNbHO UCTIOIB30BaHUE He MeHee 3 0TeueCTBEHHbBIX U He
MeHee 1 MTHOCTPaHHOTO MCTOYHHKA, OMyO/IMKOBaHHOTO B ocieanue 10 iet. Obsi3aTesIbHO UCIO/IB30BaHKe
3/1eKTPOHHBIX 0a3 manHbIX (PUHII, Scopus, Web of Science u gp.).
ITo cTpykType pedepara U yen,HOMY BeCy ero uacreii peKOMeH[yeTCss UMeTh (B JINCTaX): TUTY/IbHbIHN JIUCT
(1), BBegenue (1-2), ocHOBHAas yacTh (Ipy HeOOXOAUMOCTH C IoZipaszie/ieHeM Ha pasjiesbl ¥ mogpaszessr) (10-
20), 3akmouenue (1), CTUcok 0603HaueHUH U cokpartienuii (1), CTUCOK MCIMOTb30BaHHBIX UCTOYHUKOB (1).
TMporieaypsl 3aiuThI pedhepara He TpebyeTcs. OrieHKa BHITIOHEHUS pedepara OCYIIeCTBISETCSA B XO/Ie eT0
TIPOBEPKHU TIperofiaBaTesieM 1o 5-0ajbHOM cucTeMe COIacHO HYDKe TPUBeJeHHBIX KPUTEPHEB.
Kputepuu oLieHUBaHUS
* COOTBETCTBUE LIeJISIM U 3afiauaM JVCLUIIMHBI, COOTBETCTBHE CO/lepKaHus 3asB/ieHHOH Teme - 1 6asn;
* IOCTAaHOBKA MPO0/IeMbl, KOPPEKTHOE M3/I0’KEHNE CMBIC/IA OCHOBHBIX HAyUHBIX UM, UX TeOPeTHYeCKOe
obocHoBaHMe U 00bsicHeHue - 0,5 6aIoB;
* IOTUYHOCTH U TIOC/Ie/I0BATeIbHOCTh B U3/I0KEHWU MaTepuana - 0,5 6anos;
* 00BeM HCC/IeJOBAHHOM JTUTEPaTyphl U IPYTUX UCTOUHUKOB MHpopMaLuu - 0,5 6anios;
* Mcronb30BaHue Oosiee 1 MHOCTPaHHOTO UCTOUHUKA - 0,5 6asnnos;
* criocoOHOCTH K aHaM3y U 000011eHHI0 MHGOPMALJMOHHOTO MaTepuara, CTerieHb IMOJTHOTHI 0630pa COCTOSTHHUS
Bornpoca - 0,5 6a/oB;
* 000CHOBAaHHOCTD BLIBOAIOB - 0,5 6a/l/IoB;
* Ha/IMUMe aHHOTalUK K pedeparty - 0,5 6asios;
* MPaBWILHOCTE 0(hopMIIeHHs (COOTBETCTBUE CTaHJAPTY, CTPYKTYPHAsl yIIOPSAJ0YeHHOCTb, CCHUTKH, IJUTATHI,
Tab/mnp! 1 T.4.) - 0,5 6anos.
Pedepar npu3HaeTCst BLITIOTHEHHLIM B CJ/Ty4ae ero OLjeHK! He Hike 3 6asiioB.
[Tepeuenn Tem pedeparoB - B YMK aucruriiasl u B DMMOC Moodle.

Tect

TecT coctout 13 20 TeopeTHyeCKHUX BOIPOCOB I10 MaTepuaiaM AUCLIATIMHEL TecT cunTaercs
BBITIOJTHEHHBIM TTPU KOJTUUECTBe TIPaBU/IbHBIX OTBETOB Oosiee, ueM Ha 60% BOIMPOCOB TeCTOBOTO 3a/laHMUSI.
[TepeueHb TeCTOBLIX BONpoCoB npuBeéH B YMK auctunmmasl 1 B SVIOC Moodle.

OTuer M0 NPaKTHYECKOMY 3aJaHHI0

OrTyeT 110 NPaKTUUECKOMY 3a/JaHHIO TIPe/CTaB/IsieTCs] B 1eUaTHOM BH/ie B popmare, rpeyCMOTPEHHOM
nporpaMMoii. 3alira oT4eTa NpoxXoAuT B (hopme [JOK/Iazia CTy[ieHTa 10 BbIIOTHEHHOM paboTe 1 OTBETOB Ha
BOITPOCHI TIPerofiaBare;isi 1o TeMe TpaKTHueckol paboTbl. MUHMMaIbHOE KOJTMYeCTBO BOIIPOCOB
Trpernozasaresis - 3, MakCMMasbHoOe — 5.
B ciiyuae ecsii oopMIeHHBIHM CTYZEHTOM OTUYeT CBHUZETE/NLCTBYET O MPAaBU/IbHOM BLITIO/THEHHUH PACUeTOB U B
X0Jle 3allMTHI CTYZIeHT /IaeT He MeHee 2 TPaBU/IBHBIX OTBETOB Ha 3 33/laHHBIX TperojaBaresieM Borpoca (Wi
He MeHee 3 TIPaBWIBHBIX OTBETOB Ha 5 3aZlaHHBIX BOMIPOCOB) — MpaKTHUecKast paboTa TprU3HaeTcst
BBITIOJTHEHHOM.
3a KaXK/Iyro MPAaKTHUECKYH0 paboTy CTy[eHT nosydaeT 2 Gasna.
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BaHKu-111a6/10HBI OTUETOR IO TTPAKTHUECKOMY 33/IaHHF0, BaPUAHTHI 3a/IaHUM /1S BBITIO/THEHHUS] pAaCUeTOB, a
TaK)Xe KOHTPOJIbHBIE BOTPOCKI /IS 3aIUThl paboT HaxogaTcs B YMK puctumiuasl v B DM1OC Moodle.

JuddepennupoBaHHbIil 3a4eT

OO0yuatoITuiics UMeeT MPaBo Ha MOyYeHne MUHUMATLHOMN MOJIOKUTETHHOM OLIEHKY MPU YCIOBUN
YCIIeIITHOTO MPOXOXKAEHUSI TEKYIIIET0 KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTUUeCKOUM PaboThI B
COOTBETCTBUHM C rpadMKoOM paszena 4.
TPOCTABJISIETCS TI0 Pe3y/IbTaTaM BIMIOIHEHHBIX B TEUEHWE CEMECTPa KOHTPOJIbHBIX MEPOTIPUSITHIA: 2
MPaKTUYeCKUX 3a7aHuii (4 6ana), pedepara (3-5 6a/10B) ¥ TectupoBanus (3-5 6annos). OLeHKa
TIPOU3BOJIUTCS T10 CIeYIOLUM KPHUTEPHSIM:
- cymma HabpaHHbIX 6amioB 10-11,4: BBICTABISETCS OI[EHKA «Y/I0BIETBOPUTELHOY;
- cymMa HabpaHHbIX 6amoB 11,5-12,9 - olleHKa «XOpOIIo»;
- cymMMa HabpaHHBIX 13-14 - olleHKa «OTIUYHO.

JK3aMeH

OOyuaroumiicss UMeeT TPaBo Ha MO/Ty4YeHre MUHUMAJTbHOM TTOJIOKUTEe/TBHOU OLIeHKH TP Y C/IOBUN
YCIELTHOTO MPOXOKIEHHsI TEKYIIIero KOHTPOJIS yCIIeBaeMOCTH B JOpMe TUarHOCTUUeCKOW paboThI B
COOTBETCTBUM C TpaMKOM paszena 4.
TIPOCTaBJISIeTCS 110 pe3yabTaTaM BhIMOJIHEHHBIX B TeUueHHe ceMecTpa KOHTPOJIbHBIX MePOTPUSTHM: 2
MPAaKTUYEeCKUX 3aJaHuii (4 6ana), pedepara (3-5 6a/1oB) u TectupoBanus (3-5 6ainoB). OLeHKa
TIPOU3BOJUTCA M0 C/Ie[YIOLUM KPUTEPUSIM:
- cymma HabpaHHbIX 6amioB 10-11,4: BBICTAB/ISETCS OI[EHKA «YIOBIETBOPUTETLHOY;
- cymMa HabpaHHbIX 6ami0B 11,5-12,9 - olleHKa «X0pOIIIo»;
- cymma HabpaHHbIX 13-14 - OIjeHKa «OT/IHUHO.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Paszpen 1. ®usuko-

5 g XMMHYeCKHe OCHOBBI 24 4 4 0 20 5 14 | 20 Tecr,
NPoLecCoB HH)XXeHePHOH Pecdepar
JKOJIOTHH.

Pazfen 2. Mertoabl Tecr,
OUMCTKH ra30BbIX H OTuer 116
5 9 |ABIMOBBIX BHIOPOCOB B 63 | 25 7 18 38 25 | 15 | 20
MPAKTUYECKOMY

arMocdepy, ra3o04uCTHbIe

3a/JaHUI0
YCTaHOBKH.
Pa3pen 3. MeToabl Tecr,

5 g |OUMCTKH CTOUHBIX BOA M 57 | 2 6 16 35 25 | 15 | 20 OtueT 1o
o0opyaoBaHue /s UX TPAKTUYECKOMY
peaM3arium. 3a/JaHUIO

Bcero 3a 9 cemecTp 144 | 51 | 17 34 93 55 | 44 | 60

5 10 Pa3pen 4. IkonornuecKuim 20 8 8 0 12 15 | 14 | 10 Tecr,

MOHHUTOPHHT. Pedepar
Tecr,

5 10 Pazfen 5. Jkomornueckoe 52 | 26 8 18 26 15 | 14 | 20 OrTueT 110

HOpMHpOBaHHe. TPaKTUYEeCKOMY
3aJJaHUI0
Tecr,

5 10 Pazpgen 6. JKororunueckoe 44 | 24 8 16 20 10 | 14 5 OrTueT 110

NMPOrHO3UPOBaHHMe. MPaKTUYECKOMY
3aJJaHUI0
Pazpnen 7. AHaIUTHUYECKHE Tecr,

5 10 |MeToABI 3KOMOTHYeCKOTO | 0 | 14 | g 0 18 5 14 5 OtueT o
MoHuTOopuHra. [Ipubopsl MPAKTUYECKOMY
4 000pyoBaHME, 3a/JaHUIO

Bcero 3a 10 cemecTp 144 | 68 | 34 34 76 45 | 56 | 40
Bcero no guciun/nHe 288 | 119 | 51 68 169 | 100 | 100 | 100
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