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1. O0mme mojoKeHUs

HucuumuimHa «TeopeTuueckne OCHOBBI 3alIUTHI OKPY:KaloLeld cpefbl» OTHOCUTCS K
yacTy, (GopMUpyeMOil ydacTHUKaMHU OOpa3oBaTeIbHbIX OTHOLICHUH Oioka 1 ydyeOHOro miasa,
BXOJISIILIETO B COCTaB 00pa3zoBaTeiabHON mporpammsbl Beiciiero oopasosanus 20.03.01 — Texno-
chepnas 6e3omacHOCTh (Mpoduiib — MHKeHepHast 3aIuTa OKpY>KaroIei Cpeibl).

HopMmaTtuBHO-MeTonueckoi 6a3oit st pa3paboTku paboyeil mporpaMMbl y9eOHOM Juc-
IUILTUHBL «TeopeTnyeckre OCHOBBI 3alUThl OKPYKAIOIIEH Cpeibl» ABISIFOTCS:

o ®@enepanbhbiii 3akoH «O0 ob6pazoBanuu B Poccuiickoit denepanymy», yTBep:KICHHbIH
npuka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;

o Ilpuka3 Munobpuayku Poccun Ne 301 ot 05.04.2017 r. O6 yTBep»AeHUU MOpSAKA
OpraHu3allii ¥ OCYILIECTBIEHHsSI 00pa30BaTEIbHON NESITEIbHOCTH 1O 00pa30BaTENIbHBIM IPO-
rpaMmaM BbICIIero 0oOpa3oBaHUS - MporpaMmaM OakaiaBpHara, MporpaMmaM CIECHUAIUTETa,
IporpamMMaM MarucTparypsl.

o [Ipukaz MunucrepcrBa Tpyna ¥ couuanbHOM 3amuthl Poccuiicko @enepanuu OT
28.12.2015 r. Ne 11571 «O6 yTBepx’aeHUN MPOPecCUOHANBHOrO cTanaapTa - CrnenuanucT B 00-
JacTu pa3pabOTKH, COMPOBOKICHUS U MHTETPAIIMH TEXHOJIOTUYECKUX MPOLIECCOB U MPOU3BO/ICTB
B 00J1aCTH OMOTEXHUYECKUX CUCTEM U TEXHOJIOTUI»;

o [Ipukaz MunucrepcrBa Tpyna M couuanbHOM 3amutel Poccuiicko @enepanuu OT
31.10.2016 r. Ne 591u «OO6 yrBepxaeHun MnpodeccuoHanbHOro crangapra - Crneuuaiuct Mo
HKOJIOTHYECKOM 6€30MacHOCTH (B IPOMBIIIIJICHHOCTH )»;

o @enepanbHblil TOCYAaPCTBEHHBIH 00pa30BaTeIbHbIN CTAaHIAPT BHICIIET0 00pa30BaHUS
(®T'OC BO) no namnpasnenuto noarotoBku 20.03.01 «TexunocdepHas 6e30macHOCTbY (YPOBEHb
OakanaBpuaT), YITBEp)KICHHbIN Npuka3zoM Munucrepctsa oOpa3oBanust U Hayku PO Ne 680 ot
25.05.2020 1

e YueOHble IUIaHbl 00Pa30BaTEIbHOM MPOrpaMMBbl BBICILIET0 00pa30BaHUsl HAIIPABICHUS
20.03.01 — TexnocdepHnas 6e3omacHOCTh (Mpoduis — MHKeHepHAs 3aluTa OKpYyKaroleh cpe-
JIbl), TIOATOTOBKU OakajaBpoOB MO OYHOW W 3a0uHOU (hopMam 0OydeHHs, 0JJOOPEHHBIH YUeHbIM
copetoM YIJITY (mpotokon Ne® ot 27.08.2020) um yrBepxaeHHbIl pektopom YIJITY
(27.08.2020) u no ouyHO-3a04yHOU (hopMe 00ydeHus, ogoOpeHHbIH YueHbIM coBeToM YIJITY
(mporokoin Ne3 ot 18.03.2021) u yrBepxkaenHsiii pexktopom YIJITY (18.03.2021).

OOyuenne no oOpaszoBarenbHoi mporpamme 20.03.01 — TexHocdepHas 6e30MacHOCTb
(mpoduib — MH)KeHepHas 3a1uTa OKpysKarolleil cpesibl) OCYIIECTBISETCS Ha PYCCKOM SI3bIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00y4YeHHUsI N0 TUCHHUIJIMHE, COOTHECEHHBIX €
IVIAHNUPYEMBIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHOH NPOrPaMMbl

[TnanupyeMbIMH pe3ynbTaTaMu OOy4YeHMs MO JUCLUIUIMHE SBIAIOTCA 3HAHMS, YMEHMS,
BJIQ/ICHUS W/UIU OTIBIT AE€ATEIbHOCTH, XapaKTEPHU3YIOIUeE ATalbl/ypOBHU (POPMUPOBAHUS KOMIIE-
TEHIMHA ¥ 00ecreunBaloIue JOCTHKEHNE TNIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUSI 00pa3oBaTeib-
HOH IIPOrPAMMBI B LIEJIOM.

Lesb ocBOeHUS IMCHUILIMHBI — (POPMUPOBaHKE Yy 00YUAIOIIMXCSl CHCTEMHOI0 IOX0/1a K
BbIOOPY MPUPOJOOXPAHHBIX MEPONPUATUH, 00ECIeUNBAIONINX MUHUMH3ALHUI0 TEXHOTEHHOTO
BIIMSIHUS MIPOM3BOJCTBA HA OKPYKAIOILYIO CPEY U YEJIOBEKA

3agaum IMCHUILIMHBI:

— J1aTh CBeJEHHUs 00 00X mpobiemMax 3alluThl OKPY)KAIOLIeH Cpebl U OTPHIIATEIbHBIX
MOCIEACTBUIX 3arpsi3HEHUs] Onocdepsl;

— 1aTh 6a30BbIe 3HAHUS O (PU3UKO-XMMHYECKUX MPOIECCaX, JIEKAIIUX B OCHOBE OUUCTKH
OTXOJSIIUX Ia30B, CTOYHBIX BOJ U YTUJIN3ALUU TBEPABIX OTXOJI0OB;

— O03HaKOMHUTh C Kiaccu(ukanueii OCHOBHOTO 00OpYIOBaHUSA, HCHOJIB3YEMOTO JIJIs
OUYUCTKH, 00€3BPEKUBAHUS U YTHIIN3ALUN TPOMBIIUIEHHBIX OTXO0B;

— BBIPa0OTaTh y 00YYAIOMIUXCSI CUCTEMHBIN MOAXO/ NMPH CO3AAHUU HOBBIX, SKOJOTHUECKU
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0€30MMaCHbIX, TEXHOJIOTUN U 000PYIOBaHHUS.

IIponecc m3yueHuss AUCUMILVIMHBI HANPaBJeH Ha (OpMUpPOBaHME CJIeIYIOUIMX YHU-
BEPCAJBbHBIX U PO eCcCHOHATBHBIX KOMIETEHIMIA:

— YK-1 CrnocobeH ocylecTBISITh MOUCK, KPUTUYECKUN aHAIU3 U CHHTE3 WH(OpMalUu,
MPUMEHSATHh CUCTEMHBIN TOAXO0/ JIJIsl PEIICHUs TOCTaBJICHHBIX 3a/1a4;

— IK-2 CrnocoOHOCTh aHATU3UPOBATh TEXHOJOTUYECKHE MPOIECCHl U PEXKHUMbBI PabOTHI
JIEUCTBYIOLIMX MPOU3BOJICTBA, PACCUUTHIBATH IKOJIOTHYECKUE PUCKHU ISl OpraHU3aluil ¢ MOo3Hu-
MU PEKOHCTPYKLUHMHU (COBEPILIEHCTBOBAHUS) NEHCTBYIOIIUX MPOU3BOACTBA, a TAKXKe CO37aBae-
MBIX HOBBIX, 9KOJIOTHUECKH O€30MAaCHBIX, TEXHOJIIOTUN U 000pYyI0OBAHUS;

— IIK-3 CnocoOHOCTh OCYIIECTBIATh KOHCTPYKTOPCKUN M TEXHOJIOTUYECKUNM aHATU3 DKO-
Omo3amuTHOr0 000PY/IOBaHUS OPTaHU3AINH, C MO3UIIUU MOATOTOBKH MPOU3BOJICTBA K BBITYCKY
HOBOW TPOAYKLHU C YIYYHICHHBIMU SKOJOTHYECKMMH XapaKTEPUCTUKAMH, C YYETOM paluo-
HAJbHOTO UCIOJIb30BAHUS IPUPOTHBIX PECYPCOB,;

— IIK-4 CnocobHOCTh MPOBOAUTH COOp M JOKYMEHTHPOBATh MH(GOPMALIUIO O COCTOSHUU
OKPY’KaIOIIEeH CpEeJbl, UCIIOJIB3YEMbIX METOJaX U CPEACTBAX WM3MEPEHHS; OCYIIECTBIATH KOH-
TPOJb 32 COOMIOACHUEM TEXHOJIOTUYECKUX MPOIECCOB M PEKUMOB pabOThI MPUPOIOOXPAHHBIX
00BEKTOB, COCTABIISATh IPAPUKH MPOBEACHUS TPOU3BOACTBEHHOTO IKOJIOTHIYECKOTO KOHTPOJIS;

— IIK-6 CriocoOHOCTh HCMOIB30BaTh MEPEIOBOM OIMBIT OTEUECTBEHHBIX U 3apYOEIKHBIX
KOMITAaHUM TIPU KOPPEKTUPOBKE, pa3pabOTKe M BHEAPEHUU MPUPOAOOXPAHHBIX MEPONPUATUHA C
MO3UIMN BO3/CMCTBUS OMACHOCTEH Ha uYejIoBeKa M MHUHHMH3AIMM TEXHOTEHHOTO BIMSHHUS Ha
OKPYXKAaIoILYIO CpeLy.

B pe3ysbTare n3yueHus JMCHUIIIMHBI 00yYAIOIIMICS 10JIZKeH:

3HATh:

— OCHOBHbBIE HaIIPABJICHUS PALIMOHAIBHOTO UCIOIb30BaHUS IPUPOJHBIX PECYPCOB;

— METO/Ibl U Cpe/ICTBA 00eCIeYeHUs IKOJIOIrMUECKO Oe30I1aCHOCTH;

— METOJMKHU pacyeTa MaTepUaIbHbIX U TEIJIOBBIX 0alTaHCOB;

— KpUTEpUH BBIOOpa U 0OOCHOBAaHUS METO/1a, alllapaTa U TEXHOJIOTHH.

yMeTb:

— OLIGHUBATh HAIPaBJICHUs Pa3BUTUSI OTEUECTBEHHON M 3apyOeXHOW HAayKM M TEXHUKU B
cdepe 3aluThl OKpYXKaroLlel cpebl;

— OIPEAEIATh U aHAJIM3UPOBATh OCHOBHBIE 3arPA3HEHMSI OKPYKAIOLIEH Cpefbl, IpeBbIIa-
IOLI[€ HOPMAaTUBHbIE 3HAYEHHS] B COOTBETCTBUH C TPEOOBAHUSMU HOPMATHUBHO-IIPABOBBIX aKTOB
110 OXPaHE OKPYKAIOLIEH Cpenbl;

— BHE/IPATH HOBBIE M COBEPILIEHCTBOBATH JIEHCTBYIOIINE TEXHOJIOTMUYECKHE MTPOLIECCHI;

— MPUMEHATh PacYETHbIE METO/IbI IPU BBIOOPE METOAOB U CPEJCTB 3aIUTHI OKPYKAIOLIEH
CpeJIBl.

BJIAJIeTh:

— HaBbIKaMH OopraHusaiuu coopa nupopmanuu 06 oO6pa3oBaHUM, HAKOIJIEHUH, pa3Mellie-
HUU U NIepe/iave Ha yTUIN3ALUIO IPOMBIIIJIEHHBIX OTXO0B;

— HaBBIKAMU OpPTaHHU3aI[MM padOT MO U3YUYEHHUIO U BHEAPEHUIO HAyYHO-TEXHUUYECKUX J10-
CTHKEHHH, TIepeIoBOro U 3apy0eKHOT0 OMbITa M0 TEXHOJIOTHYECKOMY HPOIECCyY OUUCTKH MPO-
MBIIUIEHHBIX OTX0/10B;

— HaBBIKAMM 3KOJIOTMYECKOI'O aHaIM3a MPOEKTOB PACIIMPEHUS M PEKOHCTPYKLUU IEH-
CTBYIOIIMX MPOU3BOJICTB;

— MPOBEJICHHE MPEIBAPUTEIBHBIX PACUETOB JUIsI OOOCHOBAHUS MPOEKTOB PACHIMPEHUS U
PEKOHCTPYKIINH JIEHCTBYIOIIUX MPOU3BOJCTB.

3. MecTo AUCHHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

HaHHaﬂ yqe6Has[ JUCIIMIIIIMHA OTHOCUTCA K JUCHUIINIMHAM, BXOOAIIHUM B 4acCTh, (i)OpMI/I-
pPyYEMYIO Y4aCTHUKaMU O6pa30BaTeJ'ILHLIX OTHOIIICHUI yqe6Hor0 IIJIaHa, 9YTO O3HA4YacT (bOpMHpO-
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BaHHE B Ipolecce oOydeHus y OakajiaBpa OCHOBHBIX YHHUBEPCAIbHBIX U MPOQECCHOHATBHBIX

3HAHWHI ¥ KOMIIETEHIIUH B paMKax BEIOPAHHOTO TTPOQHIIS.

OcBocHHE MAaHHOW MUCIUIUIMHBI SBIISETCS HEOOXOJAMMON OCHOBOMW IJISl MOCIIETYIOIIErO
nzydenus qucruiuinH OITOIT n Hanucanust BBIMYCKHOM KBaTU(UKAITMOHHONW PaOOTHI.

Hepeueﬂb 05661’18’{1/1861}01/1/;14)(?, conymcemeyrouwux u obecneyusaemvix ()ucuunﬂuﬂ

O0ecrieunBarone

ComyTcTByIOmue

O0ecnieunBaeMbIe

Hayku o 3emiie u xumus
OKpYKarolien cpeibl

1. TexHoIorus OCHOBHEIX
MIPOM3BOJICTB ¥ ITPOMBIIII-
JICHHBIE BEIOPOCHI

TexHoJI0rug OYMUCTKUA CTOY-
HEIX BOJ

2. YnpaBieHue KauecTBOM
OKPYKaroIIE Cpeibl

Bentmisiius, KOHAUIIMOHUPO-
BaHME U OYMCTKA BO3/1yXa

HpOMBIIHJ'IeHHaH OKOJIOTHA

TexHonorus pexkynepauuu
ra30BbIX BEIOPOCOB

4. | IIpon3BOJICTBEHHBIN IKOJIO-
T'MYECKUI KOHTPOJIb

TexHomorus BOJONOATOTOBKHU

5. | IIpoueccel n annapatsl Xu-
MHYECKOI TEXHOJIOTUU

PacueTsl XMUMHKO-
TEXHOJOTHYECKUX MTPOIECCOB

[ToaroroBka k mpoueaype 3a-
IIUTHI U 3aIUTa BBITYCKHON
KBaJIM(UKAIIMOHHOM paboThl

Yka3aHHBIC CBSI3H AWCIHILINHBI JAIOT 00YJaIOIMEMYCsl CHCTEMHOE TIPEJICTABICHUE O KOM-
IJIEKCe M3Yy4aeMbIX AUCUUILTUH B cooTBeTcTBUM ¢ PI'OC BO, uyTo obecneunBaeT TpedyeMblii
TEOPETUYCCKUI YPOBEHb M MPAKTUYCCKYIO HAIPABJICHHOCTh B CUCTEME OOYYCHHS W OyIymiei

ACATCIIbHOCTH BBIITYCKHHUKA.

4. Oobem AUCHUIIJIMHDI B 32a9€THLIX € IUHHIIAX ¢ YKAa3aHHEM KOJIUYECTBA AKAACMHUYCCKUX
YacCoB, BBIICJICHHBIX HA KOHTAKTHYIO paﬁoTy oﬁyqamumxcﬂ C nmpemoaaBarTejiemM (l'[O BHJIaM

Y4eOHBIX 3aHATHI) H HA CAMOCTOATEJIbHYI0 padoTy 00y4arommxcs

OO011ast TPyI0EMKOCTh TUCITUTLTHHBI

Bcero akameMnyecknx 4acoB

Bry yaeGHOH paboTs! OYHAas 3a04Hast OYHO-
dhopma dhopma 3a04Has
dbopma
KonTakTHas padoTa ¢ npenogaBarejaemM*: 52,25 12,25 40,25
nexkuuu (JI) 18 4 18
npaktuaeckue 3anstus (113) 34 8 22
naboparopHblie padbotsl (JIP) - - -
WHBIC BUJII KOHTAKTHOM pabOTHI 0,25 0,25 0,25
CamocTosiTeJIbHAsi pad0Ta 00y4alommMXcsi: 55,75 95,75 67,75
M3y4eHUE TEOPETUYECKOT0 Kypca 22 42 34
MOJITOTOBKA K TEKYIIEMY KOHTPOJIO 30 50 30
KypcoBas paboTa (KypcoBOM IPOEKT) -
MOATOTOBKA K MPOMEKYTOYHOM aTTeCTallUN 3,75 3,75 3,75
Bua npoMexyTOYHOM aTTeCTALMU: 3a4yer 3a4yer 3a4yer
OO01mas TPy/10eMKOCTh 3/108

*KoHTakTHast paboTa 00y4arommxcs ¢ IperoJiaBaresieM, B TOM YHCIIe ¢ IPUMEHEHHEM THCTaHIMOHHBIX 00pa3oBa-
TEJILHBIX TEXHOJIOTHH, BKIIIOYACT 3aHATHS JIEKIIMOHHOTO THIA, U (MJIM) 3aHATHS CEMUHAPCKOT'0 THUIIA, JJAOOpaTOpHbIE
3aHATHUS, U (WJIM) TPYIIIOBbIE KOHCYJIbTAllMK, U (MJIM) HHAMBUAYAJIbHYIO paboTy 00y4aronierocs ¢ npernojaBaTeiem,
a TaK)Ke aTTeCTAllMOHHBIC MCIBITAHMS MPOMEXYTOYHOH arTectaruu. KoHTakTHas paboTa MOXKET BKIIOYAaTh WHBIC
BUJIBI Y9EOHOW IEATENBHOCTH, NPELyCMaTPUBAIOIIUE TPYNIOBYI0 M WHAMBUAYalIbHYI0 paboTy oOydarommxcs c



npernoaaBaresieM. Yackl KOHTaKTHOH paboThl ompexnensitorcst [lonoxeHneM 00 OpraHM3alMy W IMPOBEICHUHM KOH-
TaKTHOH paboTHl NP peanu3alu 00pa30BaTENbHBIX MPOrPaMM BBICIIETO 00pa30BaHMs, YTBEPKICHHBIM Y YeHBIM
coseroM YIJITY ot 25 despans 2020 roxa.

5. Conep:kanue TUCHUILIMHBI, CTPYKTYPHMPOBaHHOE 110 TeMaM (pa3jejiam)
€ YKa3aHMEeM OTBeICHHOI0 HA HUX KOJIMYeCTBA aKAJleMHYEeCKUX YacOB

5.1. TpynoeMKOCTb pa3iejioB JUCIHNIHHBI

o4yHasi popMa 00yueHUs

No | HaumeHoBaHue pazzena IUCIU- it . | CamocTrosTenbHas
J | 1I3 | JIP | koHTaKTHOM
/I TUTHHBI pabora
paboThI
1 | Brenenue B kypc «Teoperuue-
CKHE OCHOBBI 3aIIUThI OKPY’Kar0- 2 - - 2 2
mIen Cpeabl»
2 | TeopeTUYecKHE OCHOBBI 3aIUTHI
atMocdepsl OT BRIOPOCOB BPE/I- 8 16 - 24 24
HBIX BEIICCTB
3 | TeopeTnuecKHe OCHOBBI 3aILUTHI
rugpocdepsl 0T COPOCOB BpE/I- 8 18 - 26 26
HBIX BEIIECTB
HToro no pasienam: 18 | 34 - 52 52
IIpomexyTouHas aTTECTALMSA 0,25 3,75
Bcero 108
3a04yHas popmMa 00yueHust
Ne HaumenoBanue paznena nuciu- Foare . | CamocrosTenpHasg
J | I3 | JIP | koHTaKTHOM
n/n TUIAHBI pabora
paboThI
1 | Brenenue B kypc «TeopeTuue-
CKHE OCHOBBI 3alIUTHI OKpyxkato- | 0,5 | - - 0,5 12
IEN CpebI»
2 | TeopeTudeckrie OCHOBBI 3alTUTHI
aTMocdepsl OT BEIOPOCOB BpeI- 15| 4 - 55 34
HBIX BEIIECTB
3 | TeopeTudeckre OCHOBBI 3aIUTHI
ruapocdepbl 0T COPOCOB BpeAHBIX | 2 4 - 6 46
BCIIICCTB
HToro no pasngenam: 4 8 - 12 92
IIpoMe:kyTOUHasI aTTECTALMSA 0,25 3,75
Bcero 108
04HO-3204Hasi popMa 00y4eHH s
No | HaummeHoBaHue pazziena IUCIU- Beero . | CamocrosTenbHas
J | II3 | JIP | KOHTaKTHOM
n/n IUIAHBI pabota
paboThI
1 | Beexenue B kypc «Teopernue-
CKH€ OCHOBBI 3aIlIUThI OKPYKal0- 2 - - 2 2
IEN CpeIbl»




2 | TeOpeTUYECKHE OCHOBBI 3aIIUThI
atMocdepsl OT BRIOPOCOB BPE/I- 8 10 - 18 30
HBIX BCIICCTB

3 TeOpeTI/I‘IGCKI/Ie OCHOBBI 3allIUTHI

rugpocdepsl OT COPOCOB BpE/I- 8 12 - 20 32
HBIX BEIICCTB
HTroro no pasnenam: 18 | 22 - 40 64
IIpomexxyToUHAasi aTTecTAIUS 0,25 3,75
Bcero 108

5.2. Conep:xanue 3aHATHI JTeKIIHOHHOTO THIA

1. BBenenue B kypc «TeopeTudeckue 0CHOBBI 3aIIIUTHI OKPY KAKOIIEH Cpeabl»

1.1. Henu u 3a0auu oucyunaunvl. MecTo AUCHUIUIMHBI B CUCTEME SKOJOTHUECKUX HAYK.
CBs13b CO CMEXHBIMU AMCUMITTUHAMHU. L{enu 1 3a1aun 3auThl OKPYXKAIOIIeH MPUPOIHON CPEIbI.

1.2. Obwue npobremol 3auumst okpyscarowel cpeovl. ECTECTBEHHBIC U HCKYCCTBEHHBIC
UCTOYHUKHU 3arps3HeHus. CaHUTapHO-TUTMEHUYECKHE, IKOJIOTHUYECKUE M SKOHOMHYECKHE IO-
CJIEJICTBUS aHTPOIIOTEHHON AESITEIbHOCTH.

1.3. Iloxazamenu xauecmea oxpyscaroweu cpedvl. CaHUTapHBIE MpaBUiIa U TUTHEHUYE-
ckue Hopmatussl. [lonstue IIJIK, TIAB, HIC, U3A, HII, CH.

2. TeopeTnyeckue 0CHOBBI 3alIIMTA aTMOC(epPhI OT BHIOPOCOB BPeHBIX BelIeCTB

2.1. OcHosubie usuxo-xumuyeckue coUcmea yiaeiueaemvlx dacmuy. ATperaTHble CO-
cTosiHUs BemecTBa. [loHsATHE U KIaccH(pUKAIUs AUCIIEPCHBIX CUCTEM (II0 arperaTHOMY COCTOSI-
HUIO, CII0CO0Y (hOPMHUPOBaHHUS, pa3Mepy AUCIIEpCHOM (a3br). OCHOBHBIE CBOWCTBA MBUICH: IIIOT-
HOCTb (MCTHUHHAs M HACHIMIHAs), yAeNbHasl MOBEPXHOCTb, CHITYYECTh, JUCIEPCHOCTD, are3HUOH-
HbIe U a0pa3uWBHBIC CBOMCTBA, TUTPOCKOMMMYHOCTh U PACTBOPUMOCTD, DICKTPUUECKasl 3apsKeH-
HOCTbh YacCTHII, CHOCOOHOCTh a3po30Jield K CaMOBO3TOPAaHUIO M OOPa30BaHUIO B3PBHIBOOIIACHBIX
cMmeceil ¢ Bo3ayxoM. OCHOBHBIE METOJIbl OMPE/ENIEHUs AUCIIEPCHOIO COCTaBa MbLIEH (CUTOBBIN
aHaJu3, CEIMMEHTOMETPUYECKHM, MUKPOCKOITUYECKUN U METO]T BO3IyLITHON Cenapalun).

2.2. Teopemuyeckue 0CHOBbI OYUUCMKU 8030YXA OM MBEPOLIX AIPO30TbHBIX Yacmuy. 3aKOH
conpotuiieHuss. OCHOBHBIE 3aKOHOMEPHOCTH ABIXKCHUS M OCaxJAeHUs mbutH. Knaccudukarus
METOJIOB M allaparoB AJisi 00€3BpEXUBAHUS IbLIETa30BbIX BBHIOPOCOB. OCHOBHBIE XapaKTepH-
CTHMKH IbIICYIaBIUBAIOIIET0 000PYI0BaHUS.

['paBUTAIIMOHHOE OCAXICHUE YACTHUI[ a’dpo30Jis (CBOOOAHOE M CTECHEHHOE OCaXICHUE).
WHeprimoHHOE U IEHTPOOEKHOE OCAXKAEHUE MBUIEBBIX YACTHIL.

OuiabTpoBaHUE adPO30JIbHBIX YacTull. [loHATHE cTalMOHAPHOW W HECTallMOHAPHOU (PHIIb-
Tpauuu. OCHOBHbIE MEXaHU3MBI BBIJICNIEHUSI TBEPABIX adPO30JIbHBIX YACTHI] U3 MBLICBO3AYIIHON
cmecu (3QQeKxT KacaHus, UHEPLUUOHHBIN, TU(PPY3UOHHBIM U AJIEKTPOCTATUYECKUIT MEXaHU3MBI,
CUTOBBIN AP PEKT).

OcaxJieHue a’3po30JbHBIX YaCTHI] B JIEKTpUYECKOM ToJie. DU3nyecKrue OCHOBBI AJIEKTPHU-
YeCKOI OUMCTKH (3apsi/iKa YacTHI, IBHKEHHUE 3apsHKEHHOM 4acTHUIlBl K 3JIEKTpoJaM MPOTHBOIIO-
JIO’)KHOTO 3HAKa, OCaXJACHHE Ha JIEKTpojax). SIBieHrne oOpaTHON KOPOHBI, SIBICHHE 3alUpaHus
KOPOHBI.

Moxkpas nbuieouricTka. OCHOBHbIE 3aKOHOMEPHOCTH BBIZIENIEHUS MBUIEBBIX YACTHI] U3 ra-
30BOT0 MOTOKA (OCAXICHHE MBIIEBBIX YACTUIL Ha Karlle )KUKOCTH, OCAXK/ICHUE MBIJIEBBIX YaCTHUI
Ha TUICHKE KUJKOCTH, OCAXKICHUE TBUIEBBIX YaCTHII B CJIoe OapOoTaxa).

2.3. Teopemuueckue OCHO8bI OUUCKU 8030YXa OM 2a3000pa3uvix npumecei. AbcopOIu-
OHHAsl OYMCTKA Ta30B. TpeboBaHus, MpenbsBIsgeMble K abcopOeHTam. Du3ndeckas U XUMHUYe-
ckas abcopbuus. O6nacTb NPUMEHEHUsI METOo/1a B MpoMbIIIeHHOCTH. CTaThKa U KHHETUKA MPo-
ecca.

AncopOnMoHHass OYMCTKA Ta30B. TUIBI M Ha3HaueHWe ancopOeHToB. CrocoObl pereHepa-
UM U peakTuBauuu copOoenToB. Kuneruka nporecca. OCOOEHHOCTH MOJEKYIISIPHON, 00beMHOMI
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U ToBepXHOCTHOW nud¢y3un. [IuHamuka nporecca aacopOnun (u3MeHeHne GpoHTa COpOIHH,
MOHSITHE BPEMsI 3aIIUTHOTO JCUCTBUS CIIOS aicopOeHTa, BhIcOTa paboTaroriero cios). [Toctpoe-
HUE BBIXOJHOH KpHBOM aacopOumu (NMOHATHE JWHAMHYECKas aJCOpOLMOHHAS CIIOCOOHOCTB,
paBHOBECHas aJICOPOIIMOHHAS CIIOCOOHOCTB ).

MeTobl KAaTAIMTUYECKOM U TEPMUYECKOW OUUCTKH OTXOASIIMX ra30B. | OMOT€HHBIN U re-
TepOoreHHbIN Kartanu3. TpeOoBaHus, npeabaBisieMble K KaTanuzaropam. [loHaTue npoMoTopoB u
KaTaIMTHYeCKuX A10B. KuHeTnka rereporeHHoro xatanusa. [IpuHmmn pabotel peaktopoB. O06-
JacTh MPUMEHEHHS METO/A.

3. TeopeTHueckne OCHOBBI 3aIIMTHI THAPOcdepbl OT COPOCOB BpPeAHbIX BellleCTB

3.1 Knaccuguxayus cmounvix 600. Knaccuduraius CTOYHBIX BOJ IO MPUHIUITY JIOIY-
CTHMOCTH HX HCIIOJIb30BaHUS B 000pOTHOM BojocHaOxkeHnu. Knaccudukanus CTOYHBIX BOJ B
3aBHCHUMOCTH OT MecTa UX o0pa3oBaHHUsS B TexHOJormueckoM mporiecce. Kinaccuduxamnus npu-
Mecel BOJBI ¢ y4eToM (ha30BO-AUCIIEPCHONW XapaKTEPUCTUKU 3arpsA3HEHUN U UX XMMHUYECKOTO
cocraBa (1o Kynbckomy). JIuopunbabie U muoQoOHBIE KOJUIOUABI, XapaKTePUCTUKA X YCTOM-
YUBOCTH. MUIIEIUIAPHBIE U MOJICKYJISIPHBIE KOJJIOUIBI, UX CBOMCTBA.

3.2 l'uopomexanuueckue cnocobvl OHUCMKU CMOYHBIX 600. TeOpHus MPOIECCOB OTCTaUBa-
HUS B II0JIE TPAaBUTALMOHHBIX cuil. ['mapaBnudeckass KpynmHOCTh yacTull. KuHeTnka paccianBa-
HUS TOMUANCIIEPCHBIX CycneH3ui. [IpruHIINIT TOHKOCTOMHOTO OTCTauBaHUs, MEXaHU3M IPOIIEeC-
ca. Teopust mpo1IECCOB OYMCTKHU OT BCIUIBIBAIOIIMX MpHuMeceil. Teopus mpoueccoB OTCTaMBaHUS
B M0JIE IIEHTPOOEKHBIX cuil. DaKTOp paz/ieneHus.

QuUIbTPOBAHUE, MEXAHU3M NPOLIECCOB B 3EPHHUCTOM CJIO€. XapaKTEPUCTUKHU IMOPUCTON
Cpelbl: TOPO3HOCTh U yaeTIbHas MOBepXHOCTh. Pacuer gunbTpounkina. TpeGoBaHus, MpeabsBIIs-
eMble K QHIBTPYIOIIUM MaTepUaIaM.

3.3. Qusuxo-xumuueckue cnocobvbl OUUCMKU CMOYHBIX 600. TeopeTUYecKrue OCHOBBI (i1o-
TAI[HOHHOTO CIT0CO0a OYMCTKU CTOKOB. DIOTOpPEareHThl A1l OYUCTKH CTOYHBIX BOJ, MX KJIACCH-
dbukanus u xapakrepuctuka. @akTopsl, BIustonpe Ha 3¢ HEeKTUBHOCTD MpoIecca.

[TonsiTue 00 yYCTOMYMBOCTH JUCHEPCHBIX CHUCTEM. OJEKTPUUECKUH U CTPYKTYpHO-
MeXaHUYecKui (GaxTopsl cTabunmu3auu JTUoGOOHBIX KOIOUIO0B. Teopus MpoIeccoB Koarymns-
. CTpoeHHe KOaryJsiMOHHBIX CTPYKTYp W HX CBOMCTBa. Teopust mporeccoB (IOKYISALNN.
Tunel KOAaryJasHTOB, UX XapaKTEPUCTHKA U MEXaHU3M AercTBUs. TUIbI (IOKYISIHTOB, X Xapak-
TEPUCTHKA U MEXAHU3M JICHCTBHS.

OuncTKa CTOYHBIX BOJI OT HICTUHHO PaCTBOPEHHBIX KOMIIOHEHTOB. AJICOpOIIMs Ha TBEPABIX
copOenTax. M3orepmbl copOiuu. AncopOrus Ha TBEpAbIX copOeHTax. dopMUpoBaHUE U TEpe-
HOC (ppoHTa ancopbuuu. CrtaTudeckas U TUHAMHYECKas aKTUBHOCTh copOeHTa. AncopOuus ak-
TUBHUPOBaHHBbIMU yIiIsMU. Perenepanus agcopOentoB. Teopus npouecca mnoHHOro ooMena. Oc-
HOBHBIE 00J1aCTU MPUMEHEHUS HOHHUTOB.

Teopust mpouiecca skcTpakiuu. M3otepmbl skcTpakiuu. Koadduiment pacnpenenenus.
OcHoBHBIE TpeOOBaHUS K 3KCTpareHTy. MeMOpaHHbIe mporecchl pasaeneHus. Kiaccuduxanus
MeMOpaH 0 MEXaHU3MY JAEMCTBHS U XapaKTepy CTPYKTypbl MeMOpaHbl. OCHOBHBIE TPEOOBAHNUS,
npeabaBisieMble K MeMOpaHaM MpH uX BeiOope. TeopeTnueckue 0CHOBBI METO/1a 0OPAaTHOTO OC-
Moca. JIocToMHCTBa M HETOCTaTKH MEMOpaHHBIX METOA0B. PaKTOpbI, BIMUSIONINE HA MEMOpaH-
HbI€ TPOIIECCHI.

DIEKTPOXUMHUECKUE METOIBI 00OPAOOTKH M OYMCTKU CTOYHBIX BOA. OOIACTh MPUMEHEHHS.
KonnyecTBeHHbIE XapaKTEPUCTUKH OLEHKH 3((EKTUBHOCTH HIIEKTPOXUMUYECKUX METOOB.
[Tporueccrl, mpoTeKarole Ha KaToAe U aHOJIe MPU MPOIMYCKaHUH 3JIEKTPUYECKOT0 TOKa. AHO-
HOE€ OKHUCJIEHHE M KaTOJAHOE BOCCTaHOBJIEHUE puMeceid. Teopus mpoiiecca 3IeKTpOKoarysaiuH,
rajibBaHOKoaryisiuu. Teopus nporiecca anekTpoduiotanuu. Teopus mporecca 3IeKTpoIuaIn3a.

3.4 Xumuuecxkue memoosbl o4uUCmMKU CMOYHBIX 600. HelTpanusaius, OKUCIEHHE, BOCCTa-
HOBJICHUE.

3.5 buoxumuueckas ouucmka cmounwix 600. TeopeTuyeckre OCHOBBI METOAa OMOXUMHYe-
CKOM OYMCTKHU CTOYHBIX BOJI. BHOIIeHO3 akTHBHOTO Mita 1 OWoTUIeHKH. BrimsiHue pa3nuyHbix dax-
TOPOB Ha MpoLecc OMOJIOrHYecKoi OYMCTKU. J{03a U BO3pAcT akTUBHOTO Wila. MIIOBbIM HHIEKC.
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Perenepanus akTuBHOro wmia. buosornueckas OYMCTKa B a’pOTEHKAX: OKUCIHUTEIbHAs MOIII-
HOCTb, OCHOBHBIE 3Tarnbl OUMCTKU. [IpuMeHenue kucaopoaa st Onosorudyeckoi ounctku. buo-
JIOTHYECKasi OYUCTKAa B OMO(PHUIBTpaX: OKUCIUTENbHAsI MOIIHOCTh, OCHOBHBIC ATAIlbl OYUCTKH.
TpeboBaHus1, NpeaAbABIsIEMbIE K CTOYHBIM BOJIaM, IIOCTYHNAOLIIMM Ha a3pPOTEHKH U OMOQHIIBTPHI.
buonoruueckast ounctka B ouonpyaax. AHa3poOHasi OUUCTKA CTOUYHBIX BOJ. TeopeTuueckue oc-
HOBBI.

3.6 Tepmuueckue memoObl oUUCMKU U 00€36PeHCUBAHUS CIMOYHBIX 600. TeopeTHueckue
OCHOBBI MeTOJa Napo(azHOro OKUCIECHUS (KOTHEBOM MeToa»). Teopernuyeckue OCHOBBI METOAA
KHUIKO(A3HOrO OKUCICHHS U METOa TEPMOKATATUTHUECKOT0 OKUCIICHUS B [1apora3oBoil aze.

5.3. Tembl 11 (pOPMBI 3aHATHIT CEMHHAPCKOI0 THIIA

Y4eOHBbIi JJaHOM 10 TUCIUIUIMHE IPETYCMOTPEHbI IPAKTUYECKUE 3aHATUS

Tpyno€MKOCTh, yac
No HaumenoBanue pasnena dopma npoBeeHUs a0 | ouHO-
- JTUCIUILIAHBI (MOTYJIS) 3aHATHUS OYHOE oe 3a04-
HOC
Paznen 2. Teopernueckue oc- [IpakTrueckas padora:
HOBBI 3aIIUTHI aTMOC(hEphI OT «Onpedenenue OucnepcHozo co-
1 BBIOPOCOB BPE/IHBIX BEILIECTB CcMasa NPOMbIULIEHHBIX NbLLE. 4 i 9
Ilocmpoenue ougpepenyuanvro-
20 U UHMeSPAbHO20 pacnpeoeiie-
HUE NbLIEBbIX YACUY)
Paznen 2. Teoperuueckue oc- [IpakTrueckas padora:
o | HOBBI 3aLIMTHI atMocdepsl oT | «Pacuem mamepuanibho2o 6anam- 5 i 4
BBIOPOCOB BPE/IHBIX BEILIECTB ca nulieyiasiusaioujell yCmaHos-
KU»
Paznen 2. Teopetnueckue oc- HrpoBoe npoekTupoBaHue:
HOBEI 3aIIUTH aTMOC(EPHI OT «Teopemuueckoe obocHosanue
BbIOPOCOB BPE/IHBIX BEILIECTB Memooa (cnocoba) obezgpedrcu-
BAHUS NbLIE2A308bIX 8bIOPOCOB
3 NPOMBIUUIEHHBIX NPEONPUAMULL 6 4 4
PA3IUYHbIX OMpaAciell nPOMbLUL-
JIEHHOCIU (MEMATYPSULECKol,
Xumuyeckou, Hegpmenepepada-
mulearoweli u 0p.)»
Paznen 3. Teoperuyeckue oc- [IpakTrueckas padora:
4 | HOBBI 3alIUTHI rusipocdepsl oT | «Pacuem mamepuanvrozo banan- 2 i 9
cOpOCOB BPEIHBIX BEIIECTB ca OmcmotuHuUKa u op. coopyoice-
HUU»
Paznen 3. Teopernueckue oc- [TpaxTuueckas padota: «Pacuem
g | HOBBI 3alIMTHI THIPOCHEPHI OT |  NAPAMEMPO8 COOPYIHCEHUl Os 4 i 2
cOpOCOB BpPEIHBIX BEIIECTB 00pabomKu 0Ccadko8 CMOYHbIX
800»
Paszpnen 3. Teopetnueckue oc- HrpoBoe nmpoekTupoBaHue:
HOBBI 3aIITUTHI THIPOChEpHI OT «Teopemuueckoe obocnosanue
cOPOCOB BpPEIHBIX BEIIECTB Memooa (cnocoba) obezspedicu-
6 BAHUSL NPOMBIULIEHHBIX CIHOYHBLX 6 4 4
600 (NPOMBIULIEHHO-TUBHEBDIX,
2aNbBAHUYECKUX, XO3AUCTNEEHHO-
OLIMOBHIX)N
7 | Paznen 3. Teopernueckue oc- Juckyccust: 6 - 4
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TpynoéMKocTh, yac
No HaumenoBanue pasnena dopma npoBEACHUS —
o 3a04-
JUCUUTITAHBI (MOTYJIs1) 3aHATUS OYHOE oc 3204-
HOC
HOBBI 3aIIUTHI TUAPOCHEPHI OT | «buoxumuueckas O4ucmKa cmou-
cOpOCOB BpEIHBIX BEILIECTB HbIX 800. Teopemuueckue 0CHOBbL
00pabomKu 0cadko8 CMoOYHbIX
600
Hroro: 34 8 22
5.4. leTaau3anusi CaMOCTOATEJIbHOH padoThI
No HanmeHoBaHue paszena Buj1 caMOCTOATENBHOM Tpynoemxocts, Jac
0 OYHO-
JTUCITUATITUHBI (MOTYJIs1) paboThl ouHas | saouHar | oo
Pa3znen 1. Benenue B kypc «Teope-
| | THUECKHE OCHOBBI 3AIUTHI OKPYKa- IToaroroska K TECTOBO- 2 12 2
romelt cpeap» (Tema: 1.3. Ilokazare- My KOHTPOJIIO
JIM Ka4eCTBa OKPYIKAIOIICH CPeibl)
Paznen 2. TeopeTnueckue OCHOBBI
ITonroroBka K TECTOBO-
3amUThI aTMOC(EphI OT BHIOPOCOB
My KOHTPOJIIO, MOJT0-
2 | Bpennbix BemecTB (Tema: 2.1. Oc- 6 8 6
. TOBKA K MPAKTUICCKOMY
HOBHBIC (PU3UKO-XUMHYECKUE CBOM-
3aHATHIO, 3al[UTa OTYETA
CTBA YJIaBJIMBAEMbIX YACTHII)
Paznen 2. TeopeTudeckrue OCHOBBI
ITonroroBka K TECTOBO-
3aIUTHl aTMOC(EPBI OT BHIOPOCOB
My KOHTPOJIIO, MOJr0-
3 | Bpennbix BemecTB (Tema: 2.2. Teope- 6 8 6
TOBKA K IMPAKTUICCKOMY
TUYECKUE OCHOBBI OUMCTKU BO3TyXa
3aHATHIO, 3aI[MTa OTYETA
OT TBEPJIBIX a9PO30JIHHBIX YACTHII)
Paznen 2. Teoperndeckue OCHOBBI
3alIUThI aTMOC(hEPEI OT BLIOPOCOB
= (bep p ITonroroBka K TECTOBO-
4 | Bpenubix BemecTs (Tema: 2.3. Teope- 2 6 6
My KOHTPOJIIO
TUYECKUE OCHOBBI OUMCTKH BO3TyXa
0T ra3000pa3HbIX IpUMeceit)
Paznen 2. TeopeTudeckre OCHOBBI TTOArOTOBKA K HIPOBOM
5 | 3ammThl atMochepsl OT BHIOPOCOB P y 10 12 12
MPOEKTUPOBAHUIO
BPE/THBIX BEIIECTB
Paznen 3. Teopernueckue OCHOBBI
IToaroroBka K TECTOBO-
3alMThl  THApPOchEpsl OT CcOPOCOB
My KOHTPOJIIO, TTO/ATO-
6 | Bpennsix BemiecTB (Tema: 3.2. T'ma- 6 8 6
TOBKa K MMPAKTUIECKOMY
POMEXaHHYECKHE CIOCOOBI OYHCTKH
3aHATHIO, 3alllMTa OTYETA
CTOYHBIX BOJI)
Paznen 3. Teoperuueckue OCHOBBI
3alMUTEl  TUApochepsl OT cOPOCOB
N Apocdep p IToaroroBka K TECTOBO-
7 | Bpennsix BemiecTB (Tema: 3.3. Ousu- 2 6 4
MY KOHTPOJIIO
KO-XUMHYECKHE CIIOCOOBI OYHUCTKHU
CTOYHBIX BOJI)
Paznen 3. Teoperndeckue OCHOBBI
g | 33mHTHI ruapochepsr oT cOpocoB | [loaroToBka K TECTOBO- 2 6 4
BpenHbIX BemlecTB (Tema: 3.4. XuMu- MY KOHTPOJIIO
yeckue MeTo bl 0uncTku CB)
9 | Pazmen 3. Teopermyeckue OCHOBBI | [ToATrOTOBKA K MpaKTHIEC- 4 8 6
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No HanmMeHoBaH#Me pasena Bu1 caMOCTOSITEIBHOM Tpynoemkocts, Iiiio_
JTUCHUTITUHBI (MOYJIs1) paboThI ouHas | saouHas | oo
3aIUTBl  TUAPOCEpPbl OT COPOCOB | CKOMY 3aHSTHIO - IUC-
BpeAHbIX BemiecTB (Tema: 3.5. buo- KYCCHH
XUMHUYECKasi OYMCTKA CTOYHBIX BOJ)
Paznen 3. Teoperndeckne OCHOBBI
3aIUTBl  TUAPOCPEpPBl OT CcOPOCOB TTOArOTOBKA K TECTOBO-
10 | Bpennbix BemecTB (Tema: 3.6. Tep- 2 6 4
My KOHTPOJIIO
MHUYECKHE METOJIbI OYHMCTKH U 00e3-
BPEXKHUBAHUS CTOUHBIX BOJ)
Paznen 3. Teoperuueckue OCHOBBI TToAroTOBKa K HIPOBOMY
11 | 3ammTel THApOChEpbl OT cOpoCcOB 10 12 8
MIPOCKTHPOBAHUIO
BPE/IHBIX BEIIECTB
[ToaroroBka K MPOMEXYTOUHOH arTe- | V3yueHue JIeKIHMOHHOTO
1o | cTaunm (3auer) Marepuaa, JuTeparyp- 3,75 3,75 3,75
HBIX UCTOYHUKOB B COOT-
BETCTBUH C TEMATUKOMN
Hroro: 55,75 | 95,75 | 67,75
6. [lepevyeHb y4eOHO-METOUYECKOT0 O0eclieYeHusl N0 TUCLHHUIJINHE
OcHOBHasi M JONOJIHUTEIbHAS JTUTEpPaTypa
KonuuecTBo 3k-
No lon u3- 3eMILISIPOB
/I ST, EELEL JTaHUS B Hay4HOU OUO-
JIHOTEKE
OcHoBHasi yueOHasi iuTEepaTypa
1 | Bonkos, B.A. Teoperuueckre OCHOBBI OXpaHBI OKPY>Karo-
meit cpensl: yuebHoe mocobue / B.A. BonkoB. — CaHkr- ToNHOTeKCTOBLL
[TerepOypr: Jlanb, 2021. — 256 ¢. — ISBN 978-5-8114-1830-
5. — Teker: osnekrponnsld //  Jlanb: snexktponHo- | 2021 AOCTYIT I BXO-
OoubMoTeYHas cucrema. — URL: fle o Homzy 1
https://e.lanbook.com/book/168791 — Pexxum goctyma: s ffapoJiio
ABTOPH3. TIOJIb30BATEIICH.
2 | Konbnos, B.b. Teoperndeckue OCHOBBI 3allIUTHI OKPYKat0-
mei cpenpl: yueOHuk st By3oB: [16+] / B.b. Konbios,
O.B. Kongpartsesa; pea. B.b. KonbsioB. — Mocksa: [Ipome- [TonHOTEKCTOBBIN
teir, 2018. — 734 c.: cxem., Tabn. — Pexxum mocTyma: 1o 2018 JOCTYII TIPH BXO-
MIOJIITUCKE. — URL: JI€ T10 JIOTHHY U
http://biblioclub.ru/index.php?page=book&id=483194 - naposo*
bubnmorp.: c. 661-663. — ISBN 978-5-906879-79-0. —
TekcT: 2NeKTPOHHBIN.
3 | Kynaruna, T.A. TeopeTrndeckue OCHOBBI 3aIIUTHI OKpYKa-
rolelt cpenpl: yueoHoe nocobue / T.A. Kynaruna, JI.B. Ky- .
naruHa. — Kpacnosipck: COY, 2017. — 364 c. — ISBN 978-5- HosHotexcTosI
7638-3678-3. — TeKCT: ONEKTPOHHBIH // Drektpommo- | 2017 | A0Sy MPH BXO-
oubnuoreunas cuctema «Jlamp»: [caiit]. — URL: e o norm:yn
https://e.lanbook.com/book/117786 — Pexum moctyma: s f1aposio
aBTOPU3. OJIB30BATENCH.

JonmosiHuTEIbHAS YUeOHAasl JIMTEpaTypa
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KonuuectBo 3k-

No lNon us- 3EMILISIPOB
n/m ABTOD, HaHMCHOBAHHE JTaHUS B Hay4HOU OUO-
JIMOTECKE
4 | BeromkuH, A.I'. OCHOBBI MHXEHEPHOH YKOJOTHH: YIeOHOE
nocobue / A.I'. Beromkun. — Cankr-IlerepOypr: Jlanp, [ToTHOTEKCTOBBIM
2018. — 332 c. — ISBN 978-5-8114-2822-9. — Tekcrt: 31ek- 0018 | AOCTYM TIpH BXO-
TPOHHBIN / DIEKTPOHHO-OMOIMOTeUHas cuctemMa «JIaHby: JIe TI0 JIOTUHY U
[caiiT]. — URL: https://e.lanbook.com/book/107280 — Pe- naposio*
KUM JIOCTYHA: JIsl aBTOPU3. MOJIb30BATENCH.
5 | Beromkun, A.I'. OCHOBBI MH)XCHEPHOH 3aIUTHl OKPY’Kar0-
meit cpeasl / A.I'. BeTomkuH. — 2-¢ W31, UCHp. U JOM. — o
Mocksa; Bonoraa: Madpa-Uuxenepus, 2016. — 456 c.: uin., HoaHotexcrosbIi
i ; JOCTYI TPH BXO-
Tabn., cxem. — Pexxum pocryma: mo mommucke. — URL: | 2016
http://biblioclub.ru/index.php?page=bhook&id=444182 - Ae o H"”“;y "
BuGnuorp. B ki. — ISBN 978-5-9729-0124-1. — Teker: Hapoo
3JICKTPOHHBIM.
6 | Beromkun, A.I'. Texunuecknue cpeacTBa MHKEHEPHOU IKO-
noruu: ydebHoe mnocobue / A.I. Beromkun. — CaHKT- oMHOTeKCTOBLL
[TerepOypr: Jlanp, 2018. — 424 ¢. — ISBN 978-5-8114-2825-
0. — Texkct: anekTpoHHBIH // DnekTpoHHO-OuONMoTeuHas | 2018 AOCTYI TIpH BXO-
N i JIe 110 JIOTHHY U
cucrema «Jlanby: [caiit]. — URL: %
https://e.lanbook.com/book/107281 — Pexum moctyna: mjs 11apoImo
ABTOPH3. TIOJIb30BATEIICH.
7 | Huxudopon, A.®. Mexdas3Hbie mepexoibl B aIcOpOIMOH-
HbIX mporeccax [Tekct]: ydueb. mocobOue st CTYJIEHTOB
CIELMAIBHOCTEN 270112 - Bonocua0xenue
u BogooTBenenue, 280201 - OxpaHa OKpyKaroIIe cpeabl u
palMoH. MCIOJIb30BaHUE MpUpoa. pecypcos, 280202 - Uu- | 2010 60
JKEHep. 3amuTa okpyxkatomen cpensl / A. . Hukudopos,
JI. B. Bacunenko, T. B. JloOyxuHa ; Ypai. roc. JeCOTeXH.
yH-T, Ypan. ®exnep. yH-T uMm. nepsoro [Ipesuaenra Poccun
b. H. Enbuinna. - Ekarepun6Oypr: YIJITY, 2010. - 186 c.
8 | CocnoBckwuii, B.W. Tlpomeccsl U ammaparhl 3alUThl OKpY-
xarormeir cpeapl. Ab6copbuus razoB / B.M. CocHoBckwmii,
H.B. CocHoBckas, C.B. Crenanosa; ®denepanpHOE .
. ITonHOTEKCTOBBINM
areHTcTBO 1o obpazosanuto, 'OY BIIO Ka3zauckuii rocy-
JTApCTBEHHBI TEXHOJOTWYEeCKHi yHuBepcuteT. — Kaszanp: | 2009 AOCTYIL I BXO-
) i JIe 110 JIOTHHY U
KI'TY, 2009. — 114 c.: nn — Pexxum 1ocTyna: 1o NOJAIHKCKE. %
- URL: http://biblioclub.ru/index.php?page=book&id= Haposo
259096 (mara obpamenusi: 26.10.2019). — bubmuorp. B KH. —
ISBN 978-5-7245-0514-2. — TekcT: 2JIEKTPOHHBIH.
9 | CornukoBa, E.B. Teoperuuecknue oCHOBBI IPOIIECCOB 3allIH-
ThI cpenpl oouTanus: ydyebHoe nocobue / E.B. CoTHuKOBa,
B.II. Jmurpenko, B.C. CornukoB. — Cankr-llerepOypr: IToMHOTEKCTOBBIN
Jlanb, 2014. — 576 ¢. — ISBN 978-5-8114-1624-0. — Tekcr: 2014 | AOCTYN IpH BXO-
AJIEKTPOHHBI  //  DNeKTpoHHO-OMOIMOTeUHass cHucremMa JI€ T10 JIOTHHY U
«Jlamw»: [caitr]. — URL: https://e.lanbook.com/book/53691 naposo*
(mata obpamenus: 26.10.2019). — Pexxum moctyma: s aB-
TOPH3. IOJIB30BATENIEH.
10 | Teopernyeckre OCHOBBI (PU3UKO-XMMHUYECKHX MPOIECCOB 2008 35

OunCTKU BOJBI [TekcT]: yueOHOE mocoOue Isi CTYJIEHTOB
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https://e.lanbook.com/book/107280
http://biblioclub.ru/index.php?page=book&id=444182
https://e.lanbook.com/book/107281
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http://biblioclub.ru/index.php?page=book&id=%20259096
http://biblioclub.ru/index.php?page=book&id=%20259096
https://e.lanbook.com/book/53691

KonuuectBo 3k-

No lNon us- 3EMILISIPOB
ABTOp, HAMMEHOBaHHUE o
n/m JTaHUS B Hay4HOU OUO-
JIMOTEKE

cnenuansHocTeit 270112 "Bomocnab)keHue HMBOJIOOTBEE-
Hue", 280302 "Komruiekc. UCIOIb30BaHUE U OXpaHa BOJI-
HbIx pecypco”, 280201 "Oxpana okpyxaroiiei cpeasl u
palMOH. UCIOJb30BaHue npupoa. pecypcon”, 280202 "1Un-
XKeHep. 3ammuTa okpyxaromei cpeasl”" / A. @. Hukudopos
[1 ap.]; VYpau. roc. TexH. yH-T - YIIW, Ypaiu. roc. JiIeCOTeXH.
yH-T. - ExarepunOypr: YIJITY: YI'TY-VIIH, 2008. - 152
C.

*- MMpeKAC YEM HpOfITPI 10 CCBLIIKE, H€O6XOI[I/IMO BOITH B CUCTEMY

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTEeNbHON Cpebl oOecneyn-
BAeTCs COOTBETCTBYIOIIMMH CPEJCTBAMH HH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OMOJIUOTEYHbIE CHCTEMBbI
Kaskpiii o0ydaromuiicss 00ecredeH JTOCTYIIOM K JJIEKTPOHHON OHOJIMOTEYHOU CHCTEME
YIJITY (http:/lib.usfeu.ru/), 96C U3natenncta Jlaunp http://e.lanbook.com/, DBC Yuusepcurert-
ckast ombnmoreka ommain http://biblioclub.ru/, conepxanux u3maHUsS MO0 OCHOBHBIM H3Yy4aeMbIM
JMCITUILIMHAM ¥ CPOPMHUPOBAHHBIX 10 COTJIACOBAHUIO C IPABOOOIIAMATENAME YIeOHOM U yueOHO-
METOAMIECKOM JIUTEPaTyPhI.

CnpaBo4Hble 1 HH(POPMALHOHHBIE CHCTEMbI

1. CnpaBouno-nipaBoBasi cucteMa «Koncynbrant [Lmrocy.

2. UudopmannonHo-npaBoBoii moptai ['apant. Pexxum goctymna: http://www.garant.ru/

3. Baza nannbix Scopus xommnanuu Elsevier B.V. https://www.scopus.com/

IIpogdeccnonanbubie 6a3bl JAHHBIX

1. UndopManinoHHbIe CUCTEMBI, OAaHKU JTaHHBIX B 00JIACTH OXPaHbl OKPYKAOIIEH CpeIbl
U TIPUPOJIONIONB30BaHus — PexxuM noctymna: http:/MUHOPUPOABIPO.pG

2. Nnadopmammonnas  cucrema «TEXHOPMATHUB». —  Pexum  jgocryna:
https://www.technormativ.ru/;

3. Hayunas snektponHas 6ubnmoreka elibrary. — Pesxxum nocryma: http://elibrary.ru/ .

4. TIporpammsr 1yist 9kostoroB ECOReport. — Pexxum mocrtyma: http://ecoreport.ru/;

5. Undopmannonnsie cucremsl «buopasHoobpaszue Poccum». — Pexum poctyma:
http://www.zin.ru/BioDiv/;

HopmaTuBHO-IpaBOBbIE AKTHI

1. ®enepanbubiii 3akoH «O0 oxpane okpyxkaromei cpeas» oT 10.01.2002 Ne7-D3 (pen.
or 30.12.2020). C wu3m. u pomn., Bctyn. B cuiay c¢ 01.01.2021. — Pexum pocryna:
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=51460506304105653232087527 &cacheid
=618FE8AO01F3CE2A2127C47EF7B50C3B2&mode=splus&base=RZR&Nn=357154&rnd=61BB
4DBBDBB4934B5196112E78BCA831#1ylrpozekjs

2. ®epnepanpHblii 3ak0H «O06 oxpaHe atMocdepHoro Bozayxa» oT 04.05.1999 Ne96-D3
(pen. oT 08.12.2020). — Pexxum JIOCTYyTIA:
https://demo.consultant.ru/cgi/online.cgi?reqg=doc&ts=82378222807697057290023339&cacheid
=2AA1E5C242A63283400CO0CB75CA1BFAA&mMode=splus&base=RZR&n=370329&rnd=61B
B4DBBDBB4934B5196112E78BCA831#1d3yq78x4ot

3. ®epepanbHbIii 3ak0H «O0 0TX0/aX MPOU3BOJCTBA U MOTpedIeHU» OT 24 mroHs 1998
r. Ne 89-®3 (pen. ot 07.04.2020). C u3M. u gom., Bcrym. B cuiy ¢ 14.06.2020. — Pexum nocry-
na:
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https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=51460506304105653232087527&cacheid=618FE8A01F3CE2A2127C47EF7B50C3B2&mode=splus&base=RZR&n=357154&rnd=61BB4DBBDBB4934B5196112E78BCA831#1ylrpozekjs
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=82378222807697057290023339&cacheid=2AA1E5C242A63283400C0CB75CA1BFAA&mode=splus&base=RZR&n=370329&rnd=61BB4DBBDBB4934B5196112E78BCA831#1d3yq78x4ot
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=82378222807697057290023339&cacheid=2AA1E5C242A63283400C0CB75CA1BFAA&mode=splus&base=RZR&n=370329&rnd=61BB4DBBDBB4934B5196112E78BCA831#1d3yq78x4ot
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=82378222807697057290023339&cacheid=2AA1E5C242A63283400C0CB75CA1BFAA&mode=splus&base=RZR&n=370329&rnd=61BB4DBBDBB4934B5196112E78BCA831#1d3yq78x4ot

https://demo.consultant.ru/cgi/online.cqi?req=doc&ts=211626294608152263367298476&cachei

d=4C3CCAF5034C6A2E2E4FEAG685E43BD91&mode=splus&base=RZR&Nn=340343&rnd=61

BB4DBBDBB4934B5196112E78BCA831#77nt098coio

4. Boansrii koaekce Poccuiickoit @enepanuu ot 16.11.95 r. Ne 167-D3 (pexn. or 27.12.09
r.) — Pexxum nocryna: http://base.garant.ru/10108700/

7. ®OH/ OLIEHOYHBIX CPEJCTB /ISl IPOBeIeHUsI POMEKYTOYHOM ATTeCTAIUN
00yYaoUIuXcsl Mo JUCIHUTIIMHE

7.1. IlepeyeHb KOMNETEHIUI ¢ YKa3aHHEM ITanoB uX (JOpMUPOBAHUSI B Npolecce
O0CBOEHUSI 00Pa30BaTEJIbHON MPOrPaMMbI

dopmupyemble KOMIETEHIIMH

Bun u popma xoHTpoIs

YK-1 CriocobeH ocymecTBIsTh MOUCK, KPUTH-
YeCKH aHaNW3 U CUHTe3 MH(POPMAIUH, pUMe-
HATH CHUCTEMHBIN moaxon i pCiCHud MmocCTaB-
JICHHBIX 3324

ITIpoMesKyTOUHBIH KOHTPOJIb: KOHTPOJbHBIE
BOMPOCHI K 3a4YETy

Texyumuii KOHTPOJIb: BBINOJHEHUE MNPAKTH-
YecKkoil paboThl, ydacThe B AMCKYCCUH, BbI-
MOJIHEHHUE 33JIaHUsl TI0 UTPOBOMY IPOEKTHUPO-
BaHUIO, TECTUPOBAHHUE

IIK-2 CnocobeH aHanM3UpOBaTh TEXHOJIOTHYE-
CKHE TMPOLECCH U PEXUMBI pabOTHl JIEHCTBYIO-
IIMX TPOU3BOJCTBA, PACCYMTHIBATH IKOJOTHYC-
CKME PHUCKM JUI OpraHU3alMi C IMO3HMLIHMM pe-
KOHCTPYKIIMU (COBEPIICHCTBOBAHUS) JCHCTBY-
IONINX TPOM3BOJCTBA, a TAaKXKE CO3aBaeMbIX
HOBBIX, 9KOJIOTHYECKH 0€30IaCHBIX, TEXHOJIOTHI
1 o0opyioBaHus

IIpomexyTOYHBII KOHTPOJIb: KOHTPOJIbHBIE
BOIIPOCHI K 3a4ETY

Tekymmii KOHTPOJIb: BBIIOJIHEHUE INPAKTH-
4ecKoM paboThl, ydacTue B JUCKYCCHH, BbI-
MOJTHEHUE 3aJaHUs 110 UTPOBOMY HPOEKTHPO-
BaHMIO, TECTUPOBaHUE

IMK-3 CrnocoOHOCTh OCYIIECTBISITH KOHCTPYK-
TOPCKUH M TEXHOJOTMYECKHI aHaIU3 3KOOHO-
3allIUTHOTO O0OPY/IOBaHUSI OpraHM3alllH, C T10-
3MIMU TIOJITOTOBKM TPOM3BOJICTBA K BBITYCKY
HOBOH NMPOAYKIMH C YJIYyYIIEHHBIMU 3KOJIOTHYE-
CKUMH XapaKTePUCTUKaMHU, C YYETOM paIfo-
HAJIBHOTO MCIIOJIb30BAHUS IPUPOTHBIX PECYPCOB

ITpoMe:KyTOUHBIH KOHTPOJIb: KOHTPOJIbHbBIE
BOMPOCHI K 3a4YETY

Tekymmii KOHTPOJIb: BBIOJIHEHUE NPAKTH-
YecKoM paboThl, yyacTue B JUCKYCCHH, BBI-
MIOJIHEHUE 3aJIlaHUs [0 UTPOBOMY IIPOEKTUPO-
BaHUIO, TECTUPOBAHUE

IIK-4 Cnoco6HOCTh MPOBOAMTH COOp M JIOKY-
MEHTHPOBATh MH(POPMAITUIO O COCTOSTHUU OKPY-
Karolel cpebl, HCHONb3yeMbIX METOAAX U
CpeAcTBax M3MEPEHUs; OCYIIECTBISTH KOHTPOIh
3a COOJIIOJIEHMEM TEXHOJOTHYECKUX IPOLECCOB
U PEeXUMOB pabOThl MPHUPOJTOOXPAHHBIX OOBEK-
TOB, COCTABIISATh T'paUKH MPOBEAEHUS MPOU3-
BOJICTBEHHOT'O 9KOJOTHYECKOTO KOHTPOJISI

IIpomexyTOYHBII KOHTPOJIb: KOHTPOJIbHBIE
BOIIPOCHI K 3a4ETY

Texymuii KOHTPOJIb: BBINOJHEHUE MNPAKTH-
4ecKOM paboThbl, yyacTue B JUCKYCCHM, BBbI-
MOJTHEHUE 3aJaHUs 110 UTPOBOMY HPOEKTHPO-
BaHUIO, TECTUPOBAHKE

IIK-6 CrnocoOHOCTh HCIOJIB30BaTh MeEpeIoBON
OTIBIT OTEYECTBEHHBIX U 3apyOekKHBIX KOMITAaHUIN
IIPU KOPPEKTHPOBKE, pa3pabOTKe M BHEAPEHUU
MPUPOJTOOXPAHHBIX MEPONPUATUN C TO3ULUN
BO3JICHCTBUS ONACHOCTEH HA YEJIOBEKAa U MUHMU-
MHU3alUA TEXHOTEHHOTO BJIMSHHS Ha OKPYXKako-

1yio cpejty

IIpoMeKyTOYHBINH KOHTPOJb: KOHTPOJIBHBIE
BOIIPOCHI K 3a4€Ty

Tekymmuidi KOHTPOJIb: BBIIOJIHEHUE IPAKTH-
4ecKoM paboThl, ydacTue B JUCKYCCHH, BBbI-
IIOJIHEHHUE 3aJaHHs II0 UTPOBOMY IIPOEKTUPO-
BAHUIO, TECTUPOBAHUE
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7.2. Onucanue noxka3sareJsieil 1 KpUTEpHeB OLEHNBAHNUSI KOMIIETEHI[HIT HA Pa3JIMYHBIX
Tanax ux popMupoBaHus, ONUCAHNE IKAJ OLleHNBAHUS

Kputepun oneHMBaHUs YCTHOI0 OTBETA HA KOHTPOJIbHbIE BOMPOCHI 3a4eTa (Ipome-
JKYTOUHBII KOHTPOJIb (hopmupoBanue komnerenuuii YK-1, ITK-2, ITK-3, ITK-4 u I1K-6)
3aumeno — aH NOJHBIN, Pa3BEPHYTHIN OTBET Ha MOCTaBJIEHHBIN BOIIPOC, IOKa3aHa CO-
BOKYITHOCTh OCO3HAHHBIX 3HAHUN 00 OOBEKTE, I0KA3aTeIbHO PACKPHIThI OCHOBHBIE MOJIOKEHUS
TEMbI; B OTBETE IPOCIEKUBACTCA YETKasl CTPYKTYpa, JIOTUYECKAsl MOCIE0BaTEIIbHOCTh, OTpa-
JKaromiasi CyIIHOCTh PAacKpbIBa€MBIX IMOHSATHM, Teopui, siBIeHUH. 3HaHHME 00 00BEKTe JEeMOH-
cTpupyercs Ha (poHE TOHMMAHHUS €T0 B CUCTEME JTAHHON HAYKH M MEKIUCIUTUTMHAPHBIX CBS3CH.
OTBeT U3NI0KEH TUTEPAaTypPHBIM SI3bIKOM B TEPMHHAX HAyKH, TOKa3aHa CIIOCOOHOCTH OBICTPO pe-
AarupoBaTh Ha YTOUHAIOIIUC BOIIPOCHI;

3aumeno — NaH MOJIHBINA, pa3BEPHYTHIM OTBET HA MOCTABIECHHBINA BOIIPOC, TOKA3aHO yMe-
HUC BBIACIUTH CYHMICCTBCHHBIC U HCCYHNICCTBCHHBIC IMTPHU3HAKHU, NIPUYINHHO-CIICACTBCHHBIC CBA3H.
OTBeT 4eTKO CTPYKTYpUPOBAH, JJOTUYEH, U3JIOKEH B TepMHHAX Hayku. OJHAKO JOMYIICHBI He-
3HAYUTEILHEIE OMINOKN MU HCOOYCTHI, UCITPABJICHHBIC 6aKanaBp0M C IIOMOIIIBKO «HABOIAIINX))
BOIIPOCOB;

3aumeno — 5aH HENOJHBIA OTBET, JIOTMKA M IOCJIEI0BATENIbHOCTh H3JI0XKEHUS UMEIOT
CyIIIECTBEHHBIC HapylIeHHs. JlonyieHsl rpyobie OMUOKH NMPU OMPECIEHUU CYITHOCTH PaCKPhI-
BAacMbIX HOH?ITI/Iﬁ, TCOpI/If/'I, ﬂBJIGHI/IfI, BCJICACTBHUEC HCIIOHUMAaHUA 6aKanaBp0M X CYHICCTBCHHBIX
Y HECYIECTBEHHBIX MPHU3HAKOB U CBs3€il. B OTBETE OTCYTCTBYIOT BBIBOJBL. YMEHHE PACKPHITh
KOHKPETHBIC TPOSBICHUS OOOOIICHHBIX 3HAHUI HE Moka3aHo. PedeBoe odopmiieHue Tpedyer
MOMPABOK, KOPPEKIUY;

He 3aumeno — 0akanaBp AEMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB MPEIMETA, HE
yMeeT JeJaTh apryMEHTHPOBAHHBIE BBIBOJBI M MPUBOJUTH MPUMEPHI, MOKA3BIBAET Cl1aboe Bia-
JICHUE MOHOJIOTMYECKOM pEYbl0, HE BJIAJIEET TEPMUHOJIOTMEHN, TIPOSBIIAET OTCYTCTBUE JIOTUYHO-
CTH U TIOCIIEOBATEIHHOCTH U3JI0KEHHUS, AENAeT OMMOKHU, KOTOPbIe HE MOXKET UCTPABUTh, TaXKe
IIpU KOPPECKUOHU MMPETIoaAaBaTCJICM, OTKA3bIBACTCA OTBCUATh HA 3aHATHUH.

Kpurtepuun oueHHMBaHHsI BBINOJHEHHS NMPAKTHYECKUX PadoT (TeKYyUIHd KOHTPOJb
¢opmupoBanus komnerenuuii YK-1, IIK-2, IK-3, [IK-4 u ITK-6)

«5» (omauuno): paboTa BBINOJIHEHA B CPOK; O(DOPMIICHHE U COJIepKaTelIbHAsl YacTh OTYETa
00pa3noBele; paboTa BHINOJIHEHA CaMOCTOSATENBHO; MPUCYTCTBYIOT COOCTBEHHBIE 000OILICHMS,
3aKJIFOYeHHS M BBIBOJBI. OOydaromuiicss ObICTPO OPUEHTHPYETCS B OTYETE U OTBEUYACT Ha YTOU-
HSIOIINE BOIIPOCHI.

«4» (xopowo): paboTa BBITIOJHEHA B CPOK; B OPOPMJICHUU OTYETA U €r0 COJEPKATEIbHON
YacTH HET rpyObIX OMIMOOK; paboTa BBINOJIHEHA CAMOCTOSTENIbHO; IPUCYTCTBYIOT COOCTBEHHBIE
00001IeHNs, 3aKITI0YCHNsT W BBIBOJBI. OOyUJaromMiicss OPUEHTHPYETCS] B OTYETE W OTBEYAeT Ha
YTOUYHSIOIIME BOIPOCHI C TOMOIIBIO MIPETo1aBaTells.

«3» (yoosnemeopumenvro): paboTa BHINOIHEHA C HapylIeHUEM rpaduka; B ohopMIICHHUH,
CoJIepKaTeNbHOM YacTH OTYETa €CTh HEJOCTATKH; paboTa BBITOJIHEHA CAMOCTOSTENLHO, IPUCYT-
CTBYIOT cOOCTBeHHBbIE 00001eHNsI. OOydaromuics ¢ TpPYAOM OPUEHTUPYETCS B OTYETE U OTBEYa-
€T TOJIbKO Ha TI0JIOBUHY 33JIaBa€MbIX €MY BOIIPOCOB.

«2» (HeyOooenemeopumenvHo): oHopMiIeHHE pabOThl HE COOTBETCTBYET TPEOOBAHUSAM; OT-
CYTCTBYIOT WJIM CJieNIaHbl HEMPABUIIbHBIE BHIBOJIBI U 00001mIeHNs. O0yyaronuiics He OpUEHTHPY-
€TCS OTYETHBIX MaTepHrajjax U He MOXKET MOSCHUTh PacCCUYMTAaHHBIC TaHHBIC.

Kpurepun oueHuBaHus y4acTHsl B JUCKYCCHH (TEKYLIH KOHTPOJIb (P)OPMUPOBAHUS
komnerenuii YK-1, IIK-2, I1K-3, ITK-4 u I1K-6)

«5» (omauuno): paboTa BBINOJIHEHA B CPOK; AOKJIAJ IPEICTABIECH B BHUJIE IIPE3EHTALNH; CO-
JiepykaTenbHas yacTh paboThl 00pas3loBasi; MPUCYTCTBYIOT PEKOMEHJAIMHU, 3aKII0UYEHHUsS U apry-
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MEHTHPOBaHHBIC BHIBOABI. OOyUaronuiics MpaBUIbHO OTBETHII HA BCE BOMPOCHI MPH 3aIUTE JI0-
ki1aga. [IppHrMaI akTHBHOE y9acTHe B KOJUICKTHBHOM aHAIN3E B O0CYKICHHU.

«4» (xopowo): paboTa BBIIOJIIHEHA B CPOK; COJepKATENbHAs YacTh JOKIIa/1a HE UMEET Ipy-
ObIX OIIMOOK; MPUCYTCTBYIOT PEKOMEHIAINH, 3aKIIOYCHUS W apryMEHTHPOBAaHHBIC BBIBOJIBI.
OOyuarouuiics py 3aIuTe JOKIAAa IPaBUIBHO OTBETHII HA BCE BOIPOCH C MOMOIIBIO MPEIO-
nasaresst. [IpuHuMan yqactue B KOJUIGKTUBHOM aHAIIU3€ M 0OCYKICHUU.

«3» (yoosnemsopumenvro): padoTa BBHIIIOJIHEHA ¢ HapyIIeHHeM rpaduka; B coaepKaresb-
HOW YaCTH JTOKJIaJa €CTh HEJAOCTATKH; B JOKJIA/Ie IPUCYTCTBYIOT COOCTBEHHBIC BBIBOIBI. O0yYa-
IOIUICS TpU 3anIuTe paboThl OTBETHII HE HA BCE BOIMPOCHL. OOydaronuiicss He MPUHUMAN yda-
CTHE B JIUCKYCCHUHU.

«2» (HeyOosnemseopumenbHo): CoepKaHue TOKIaaa HeMH()OPMATHBHO; OTCYTCTBYIOT WIIN
C/IeJIaHbl HEMPaBWIIBHBIC BBIBOJBI U peKoMeHaau. OOyJaromuicss HEKOMIICTEHTEH U HE OTBe-
THJI Ha BOIIPOCHI TIPH 3aIIUTE PAOOTHI.

Kputepun omneHuBaHHs 3aJaHUs MO0 MTPOBOMY MPOEKTHPOBAHUIO (TEeKYIHii KOH-
TpoJb popmupoBanus komnerenuuii YK-1, IIK-2, IIK-3, I1K-4 u IIK-6):

«5» (omauyno): paboTa BBHIIIOJHEHA B CPOK; COJAEpKaTeNbHAs 4acTh JOKJIAAa M MPEIIo-
YKCHHBIC METObl 00C3BPEKUBAHUS 00Pa3IOBbIC; MPUCYTCTBYIOT PEKOMEH/IAIIUH, 3aKIIFOUYCHUS U
apryMEHTHPOBAHHBIE BBIBOIbI. O0YyUaIONIMIICS MPAaBUIHLHO OTBETHII HA BCE BOMPOCHI TIPH 3aIIUTE
npoekTa. [I[puHuMaI akTHBHOE Y4acTHE B TUCKYCCHH.

«4» (xopowo): paboTa BBINOJIHEHA B CPOK; B COJACPIKATESIHLHON YacTH JOKJIaaa U Mpeyio-
JKCHHBIC BO3JyXOOXPAaHHBIX MEPOIPHUITUSAX HET TPYOBIX OMIMOOK; MPHUCYTCTBYIOT PEKOMEHIa-
[IUH, 3aKJIFOYCHUS U apTyMEHTHPOBAHHBIC BBIBOJBI. OOyJaromuiics Mpy 3alluTe MPOCKTa Ipa-
BUJIBHO OTBETHJI Ha BCE BOIPOCHI C MOMOIIBIO TIperoiaBaTels. [[puHuMan yyacTue B IUCKYCCHH.

«3» (yOoosremeopumenvro): paboTa BBINOJIHEHA C HapylIeHHEM Tpaduka; B IPEIIOKEH-
HOM METOJIe 00€3BPEKHBAHUS €CTh HEJOCTATKH;, B JIOKJIAJIC IPUCYTCTBYIOT COOCTBEHHBIC BBHIBO-
nel. OOy4JaroOIuUiCs TpU 3alUTe MPOSKTa OTBETUJI HE Ha Bce BOMPOochl. OOydaromuiics He pH-
HUMAJI y4acTUE B IUCKYCCHH.

«2» (HeyoosnemeopumenbHo): TIPEAJIOKEHHBIE METOJBI 00€3BPEKUBAHUS SIBIISIOTCS HE
3¢ (HeKTUBHBIMU; OTCYTCTBYIOT UITU CJIEIaHbl HEMPAaBUIbHBIE BBHIBOJIBI U pekoMeHauu. O0yya-
IOIUICS HEe OTBETHJI Ha BOMPOCHI IIPH 3amuTe npoera. OO0yJaronuiicss He MPUHUMAN y4acTHe B
JTUCKYCCHH.

Kpurtepun oneHuBaHusi BbINOJHEHUA 32/1aHUI B TeCTOBOH (popme (TeKyIIMH KOH-
TpoJb popmupoBanus komnerenuuii YK-1, IIK-2, IIK-3, I1K-4 u ITIK-6)

[To uToram BBIIOJHEHHUS! TECTOBBIX 3aJ[aHUI OIIEHKA MPOU3BOJIUTCS IO YEThIpeXOaib-
HoM mikane. [Ipy nmpaBUIBHBIX OTBETaxX Ha:

86-100% 3amaHuil — OLIEHKA «OMAUYHON,

71-85% 3agaHuit — OLEHKA «XOPOULO»,

51-70% 3amanuii — OLIEHKA «)0081emME8OPUMETLHOY;

MeHee 51% - oreHKa «Hey0081emeopUmenbHo.

7.3. TunoBble KOHTPOJILHbIE 3a/IaHNSI HJIH MHbIE MAaTEPHAJIbI, HE00X0AMMBbIE /1JI51 OLIEHKH
3HAHMA, YMEHHUI1, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapaKTePU3YIOIIHUX 3TANbI
(opMupoOBaHUA KOMIIETEHIIHH B MpoLiecce 0OCBOEHUs 00pa30BaTeIbHONH MPOrpaMMbl

KoHTpoJibHBIE BONPOCHI K 3a4eTy (IPOMeKYTOYHBII KOHTPOJIb)

1.  AxryanbHble MpoOJIEMBI 3aIIUTHl OKPYXKAIOIMIEH Cpeabl. ArperaTHble COCTOSHHS YyJaBJIHMBae-

MBIX BELIECTB.

Ansponucnepcublie cucteMbl. OCHOBHBIE TOHATHUS U KJIACCU(UKAIIH.

3. CBoiicTBa a3p030JbHBIX YAaCTHI[ U METOAbI UX OMNpeleseHUs (INIOTHOCTb, yJAeNbHasl MOBEpX-
HOCTb, aJIT€3UOHHBIE U a0pa3UBHbIE CBOWCTBA YACTULI).
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34,

35.

CBolicTBa a’pO30JIbHBIX YACTULl U METOJbI UX OIpPENEICHHs (ECTECTBEHHAs] U UCKYCCTBEHHAS
KOAryJsiys MblIeH, CHITYyYeCTh U TUTPOCKOMUYHOCTD MbUIEBBIX YaCTHUIL).

CBoiicTBa a3p0O30JIbHBIX YACTHIl U METOABI UX ONpeAeTeHHs (CMauuBa€MOCTbh, JJIIEKTPUUECKHIE
CBOMCTBA IBLICH).

JlcriepcHOCTh MBUIEBBIX YaCcTHULl M METOJbI OMNpeAeieHHs] (PPaKIMOHHOTO COCTaBa IBLIM.
[IpencraBnenue pe3yabTaTOB aHAJIN3a CUTOBBIM U CETUMEHTOMETPUUYECKUM METOJaMH).
JIMCTIepCHOCTh TBIIEBBIX YaCTHIl M METOIBI OIpeneNeHus (pakIMOHHOTO COCTaBa IIBLIM.
[IpencraBnenue pe3ysnbTaToOB aHAIM3a MUKPOCKOIIMYECKH METOJ M METOJ BO3YIIHOM cemnapa-
LUH.

JuddepeHnmanbHas OIeHKa pe3yJIbTaTOB TUCIIEPCHOTO aHAJIH3a.

WuTerpanbHas olieHKa pe3yJIbTaTOB JUCIEPCHOrO aHAIM3a.

OCHOBHbIE 3aKOHOMEPHOCTHU JIBIKEHUS U OCa)XJICHHUS MbUIEBBIX YAaCTUL. 3aKOH CONPOTHUBIIE-
HUSL.

OuncTka a3po3oiield Moj ACHUCTBUEM IPaBUTALMOHHBIX CHJI, pacYeT CKOPOCTH OCAXKIEHUS 4a-
ctuil. O61acTh NPUMEHEHHSI TPAaBUTALMOHHBIX MBLICYJIOBUTENEH.

Oco0eHHOCTH 0YMCTKA a’p0o30JieH Mo AeWCTBUEM MHEPIIMOHHBIX U IEHTPOOESKHBIX CcHil. Teo-
peTHYECKHE OCHOBBI ITpoLECCa.

@dusnyeckre OCHOBBI YIIABIMBAHUS MBUIM B eKTpoduinbTpax. KoHCTpyKTHBHAS cxeMa arra-
para.

OuncTka a’po30eii Mo 1eHCTBUEM KYJIOHOBCKHX CHII, PacieT CKOPOCTH Apeida.

OCHOBHBIE CTaIMU YJIABIMBAHUS BTN B dJIEKTPOPHIbTpax. SIBieHne oOpaTHON KOpPOHBI. SIB-
JICHUE 3alpaHus KOPOHBHI.

duznveckre OCHOBHI GpribTpanuu ra3a. CtaunoHapHas 1 HecTalMoHapHast (pUIbTpaus ra3os.
®dusnyeckre OCHOBbI MOKPOH OYMCTKM ra3oB. CrocoObl KOHTAaKTa IbLJIETa30BOIO IIOTOKA C
KHUJIKOCTBIO.

OneHka 3 PeKTUBHOCTH pabOTHI MbUICYIOBUTENIEH.

Knaccugukamust MeToioB u anmapatoB 00e3BpeKUBaHUS BHIOPOCOB OT Ta30- U MapooOpa3HbIX
MpUMECEH.

OcHoBBI 2a0cOpOLIMOHHOI 0YMCTKH BBIOpOCcOB. Kitaccudukanus merona.

CraTHka 1 KUHETHKA Tpolecca abcopouuu.

AncopOius ra30BbIX BHIOPOCOB (0COOCHHOCTH (PU3MUYECKON U XMMHUYECKOM acopOInn).

Tumer ancopbenToB. O6IacTh MPUMEHEHUS, IPEUMYIIIECTBA U HEJOCTATKH.

JecopOuus u peakTBaIvs MOTJIOMICHHBIX IpUMecei

Tepmoaunamuka nporecca agcopounu. Bunst nuddysuii. 3akons! duka.

Jluramuka mporuecca ancopomun. Berxognas kpuBas aacopOIum.

KoncTpykium ancop6epoB HEMPEPHIBHOTO U IEPUOAUYECKOTO JIEHCTBUSL.

Karanutnueckas ouncTka ra3oBbIX BbIOpOCOB. OCOOEHHOCTH FOMOT€HHOTO U T'€TE€POr€HHOIO
KaTaausa.

Karanutuueckass o4McTKa Ta30BBIX BBIOPOCOB. TpeOOBaHUs, MPEIbSBISEMbIE K KaTalu3aTo-
pam.

Kuneruka rereporeHHOro Karaiausa.

KJIaCCI/I(i)I/IKaHI/ISI JUCTICPCHBIX CUCTEM I10 arp€raTHOMY COCTOSTHHIO. Tunsr JUCTIEPCHBIX CUCTEM I10
KWHETHYECKUM CBOWCTBAM JHCIICPCHOM (a3bl.

Knaccmimlcaum{ CTOYHBIX BOJ IIO MPUHIUITY AOITYCTUMOCTU MX HCIIOJIB30BaHUA B CUCTEMAX 060-
POTHOTO BOJIOCHA0KEHHST; B 3aBHCUMOCTH OT MeCTa UX 00pa30BaHUs B TEXHOJIOTHMYECKOM IPOIIEC-
ce.

Krnaccudukanms CTOUYHBIX BOJ MO arperaTHO-TUCIIEPCHOMY COCTOSIHUIO Tpumecei (o Kymbcko-
MY); METOJbl OYUCTKH CTOYHBIX BOJ, COOTBETCTBYIOIIME PAa3IWYHBIM TPyNIaM KiaccH(UKAIN
Kynsckoro u JOMOTHEHUS K ATOW KITacCU(UKAITHH.

JInodunbHble ¥ TMOGOOHBIE KOJUIOHIBI, XapaKTEPUCTUKA UX YCTOWYMBOCTH. MULICIUIAPHBIC U MO-
JICKYJIAPHBIC KOJUIOUIBI, UX CBOIICTBA.

IMousitue «CaHUTapHOE COCTOSIHKME BOMOeMa». OCHOBHBIC MOJIOKCHHUS JOKYMEHTOB, PErIaMEHTH-
pyroumx oxpany BoaHbIx 00bekToB. [lonsrus ITAK, JIIIB, ITJIC.
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60.
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63.
64.

65.
66.
67.

68.
69.

Teopwust mporieccoB oTcTanBanud. | uapaBiamdeckas KpymHOCTh dacTril. CKOPOCTh OCaXACHUS IIia-
pooOpa3zHoil (HemapooOpa3HOH) JaCTHIIRI TTO JEHCTBUEM CHIIBI TSDKECTH. Pacder cKOpoCTH cTec-
HEHHOT'O OCaX/ICHUS.

Teopus nporieccoB oTcTauBanus. KnuneTnka paccianBaHus MOJUIUCTIEPCHBIX cycnensuil. Orcrau-
BaHHE B JIA0OPATOPHBIX YCIOBHUAX U B MPOMBIIIUICHHBIX aliiapaTax.

TIpuHIIMTT TOHKOCTIOMHOTO OTCTAaMBAaHUS, MEXaHU3M ITpoliecca.

Teopus mpoIrieccoB OUMCTKU OT BCIUIBIBAIOIIMX IpHUMecel. PacueT ckopocTu moabema 4acTull Jer-
KOU KUAKOCTH.

Teopus mporeccoB OTCTaNBaHUS B TIOJIE IIEHTPOOSKHBIX CiuI. DakTop pazmencHus. MHaeKe mpous-
BOJIUTENBHOCTH. PacueT CKOpOCTH JBMKEHHS YaCTHIBI B KHUIKOCTH IO ACHCTBHEM LIEHTPOOCKHOM
CHJTBL.

DuUnbTpoBaHUE, MEXAHU3M IIPOIIECCOB B 3€PHUCTOM CJI0€. XapaKTEPUCTUKHU MOPUCTON CPEbl: T0-
PO3HOCTB U y/AETbHAas IOBEPXHOCTb.

MexaHu3M mpoueccoB (GUIBTPOBAHUS B 3€pHUCTOM cioe. Pacuer ¢unbrponmkna. TpeGoBaHUs,
MpexbsABIsieMble K (QIIIBTPYIOIINM MaTeprajaMm.

DIOTAMOHHBIHN CTIOCO0 OYMCTKH CTOKOB OT B3BEIICHHBIX BEIIIECTB, TEOPHUS MPOIIECCOB.
®dnoropeareHThl Ui OYUCTKUA CTOYHBIX BOJ, UX KiacCH(UKAIMI U XapakTepucTuka. DakTophl,
BIUSIONIHE HAa 3(PPEKTUBHOCTH MpoIiiecca.

[lorsiTrie 00 yCTOWYHMBOCTH IUCIIEPCHBIX CUCTEM. DJNEKTPUYECKHHA U CTPYKTYPHO-MEXaHHYECKUH
(dakTopsl cTabunn3zanuy TMOPOOHBIX KOJUIOHIOB.

Teopus npoueccoB koaryisiuy. CTpoeHHe KOarysIMOHHBIX CTPYKTYp M UX CBOMCTBA.

CBoiicTBa KOAryJsIIUOHHBIX CTPYKTYD.

Teopust porieccoB QIIOKYIISLINH.

TuIbI KOAryJIIHTOB, UX XapaKTEPUCTUKA U MEXAHU3M JICHCTBHUS.

Tuns! GIOKYISIHTOB, UX XapaKTEPUCTUKA U MEXaHU3M JIEHCTBUSI.

OurcTKka CTOYHBIX BOJl OT UCTHHHO PAaCTBOPEHHBIX KOMIIOHEHTOB. AICOPOIMS Ha TBEPABIX COp-
6enTax. M3otepmel copoumu. [TpubnmkeHHOe BEIYMCIEHIE N30TEPMBI 31COPOIIMHU BELIECTBA.
Ancopbuus Ha TBepAbIX copOeHTax. PopMupoBaHHE U TIEpeHOC PpoHTa ancopOnun. YpaBHEHHE
[Iunoa. CraTdeckas U THHAMHYECKass aKTHBHOCTb COPOEHTA.

AJcopOIHs aKTUBHPOBAHHBIMHE YTIISIMU. Perenepaiiust aacopOeHTOB.

OuncTka CTOYHBIX BOJ OT MCTMHHO PacTBOPEHHBIX KOMIIOHEHTOB. Teopus mpoiiecca HOHHOTO 00-
MeHa. OCHOBHbIE 00J1aCTH TPUMEHEHUS HOHUTOB.

Teopus npouecca sxcTpakumu. M3otepmsl sxctpakunu. Koagduuuent pacnpeaenenusi. OCHOBHbIE
TpeOOBaHUS K SKCTPAreHTy.

MemOpanHbIe mporiecchl pasaenenus. Kimaccudukamus MmemMOpaH 1Mo MeXaHU3My ACWCTBUS M Xa-
pakTepy CTpYKTypbl MeMOpaHbl. OCHOBHBIE TPeOOBaHMSA, MpeNbsBIsLEMble K MEMOpaHaM HpU HX
BBIOOpE.

TeopeTnuueckre OCHOBBI METOJa OOpaTHOro ocmoca (THrep@uibTpanus) U yIbTpadUIbTPAIHH.
[Ipocreitmas ycraHoBka 0OpaTHOTO ocMoca. JIOCTOMHCTBA U HEOCTATKH METOJIOB.

Pacuer KoNMHMYEeCTBEHHBIX XapaKTEPUCTHK MeMOpaHHOro pasfeneHus. DakTopwl, BIUSIONIME HA
MeMOpaHHBIE TPOIIECCHI.

OJEKTPOXUMUYECKUE METOABI 00pabOTKU M OYMCTKU CTOYHBIX BoA. OOnacTe npuMeHeHus. Komu-
YECTBEHHBIE XapaKTEPUCTHKH OIEHKH 3PPEKTUBHOCTH IIEKTPOXUMHUYECKUX MeTONOB. [Ipomecchr,
MIPOTEKAIOIME HA KaTO/Ie ¥ aHOJI€ TIPY MPOIYCKaHWH DJIEKTPHYECKOTO TOKA.

Teopus nporecca MEKTPOKOATYIISLIH, TAIbBAHOKOAryJISIIHH.

Teopus nporecca 3MeKTPoQIOTALHH.

Teopwust mporiecca 3JIeKTpOANATH3A.

Teopernyeckre OCHOBBI MeTO1a TTapo(azHOTO OKUCIICHUS («OTHEBOH METO).

TeopeTnueckre OCHOBBI METOJA JKUAKO(PA3HOI'O OKHCICHUS M METOAa TEPMOKATAIUTHYECKOTO
OKHCJICHUS B ITapOra3oBou ¢ase.

XHUMHYECKHe METOABI OYNCTKH CTOYHBIX BOJ: HeI\/’ITpaHI/I?,aIH/I}I, OKHCJICHHUEC, BOCCTAHOBJICHHEC.
Teopernueckre OCHOBBI METOa OMOXMMHUYECKOW OYMCTKH CTOYHBIX BOJI.

Buoneno3 akTuBHOTO Mija U OMOTUIEHKU. BiusiHue pa3nuvHbIX (akTOpoB Ha mpolecc Ouojoruye-
CKOM OYHCTKH.

Jlo3a u Bo3pacT akTuBHOIO Uia. MnoBelii uHjekc. Perenepaiius akTHBHOTO WJIa.

TpebGoBanusi, MpeabsABIIEMble K CTOYHBIM BOJAM, IMOCTYMAIOIMIUM HAa a’pOTEHKH U OWO-
(GUIBTPHIL.
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70.  AHa’poOHas OYHUCTKA CTOYHBIX BOJI. TE€OPETUUESCKHUE OCHOBHI.
IlepeyeHb BONPOCOB, BLIHOCMMBbIX HA 3aHATHE - TUCKYCCHIO (TEKYIINI KOHTPOJIb)

1. CnnocoObl HHTEHCHU(HUKAIIMKN pabOThI a9POTEHKOB.
2. Crioco6b1 nHTeHCU(UKAITUN paboTh OMO(PUIHTPOB.
2. Metonp! nedocdoTanum X039HCTBEHHO-OBITOBBIX CTOYHBIX BOJ.
3. Metozp! 00e33apaKuBaHusl CTOYHBIX BOI.
4. Cnoco0bl mepepabOTKH OPraHUYECKUX OCaIKOB CTOYHBIX BOJ:
- YIJIOTHEHHE (TPABUTALIIOHHOE, LIEHTPOOEKHOE, BUOPAITMOHHOE, (PIIOTAIMOHHOE);
- crabuu3anus (adpoOHasi, cOpakMBaHuUE);
- o0e3BokMBaHME (CyIIKa Ha WIOBBIX IUIOINAAKAX, BakyyM-puibTpanus, ¢GuibTp-
npeccoBanue, BUOPOQMIBTPOBaHHUE, IICHTPUPYTUPOBAHNE; TEPMUYUECKAS CYIIKa);
- KOHJMLMOHHpOBaHHE (00pabOTKa HEOPraHMYECKMMH peareHTaMu, TerioBas o0paboTka,
00paboTKa MOIUANEKTPOIUTAMH, 3aMOPAKUBAHHE, JICKTPOKOATYIISLHU);
- YTUJIM3AIIHS;
- TIMKBUJIALIASL.

IIpumep 3a1aHusI 10 MTPOBOMY NPOECKTHPOBAHUIO (TEKYLIHIl KOHTPOJIb)

B pesynbrare mpakTHUecKOl AeATeIbHOCTH HMIMHHOTO 3aBOJa B BO3AYIIHBIN OacceiH BbI-
OpachIBaeTcs 3aMbUICHHBIN BO3YX.

CocraB BeIOpoca: 00beM 3amblIeHHOTO Bo3ayxa — 630 000 M3/rozl; KOHIIEHTpAaIUs PE3UHO-
BOM Kpowku — 890 Mr/m; TeMIiepatypa rasza 132 °c (pu IBMKEHHUH TIO0 Ta30X0J1y TeMIleparypa
raza yMeHbLIaeTcs Ha 22 OC); (bpaKIMOHHBIN COCTaB Pe3MHOBOM MBLUIH:

Pasmep vactun <15 15-20 20-30 30-40 40-70 >70
(bpakum, MKM

Macca ¢pakuuu, r 6 13 17 25 22 14

Ha ocHOBaHUM NpeIcTaBIE€HHBIX JAHHBIX HEOOXOAMMO:

1) IIpoBectu nuddepeHnanbHy0 OLEHKY (PAKIMOHHOIO COCTaBa MbUIM ONpPENEIUTH €€
¢buznyeckue cBONCTRA.

2) OnpenenuTh MeIHMAHHBIA TUAMETP MBIJIEBBIX YaCTUIl U 000CHOBATH BHIOOP MeTo/a (TIBI-
JICYJIOBUTENS) 00€3BPEKUBAHMS TTBUIEBO3IYILIHOM CMECH.

3) Paccuurats noadpakiunoHHyo 3¢ (HEeKTUBHOCTh OYUCTKU BEIOPAHHOTO NBLICYTOBUTES.

4) PaccuurtaTh MaTepuanbHbI OalaHC MBUIEOYHCTHON YCTAaHOBKH.

3aganus B TecToBOM (hopme (TeKylIHil KOHTPOJIb)
®parMeHT K pa3aeay «OCHOBHbIC (PM3MKO-XHMHYECKHE CBOICTBA YJIABJIHBAECMbIX YACTHID)

1. Ha3oBuTe OCHOBHBIC BHJIbI arperaTHOT'O COCTOSTHUS BellecTBa. Kakue BHENTHUE TapaMeTphbl

CpeIbl BIUSIOT HA BUJ arperaTHOrO COCTOSTHUS BerecTBa? JIJis Kakoro arperaTHOro COCTOsI-

HUS BEIIECTBAa BO3MOXKHBI TOJIMMOpHBIE (opMbl (Moaudukammm)?

Kakwue cucreMbl Ha3pIBalOTCA 3015MU? B ueM 0COOEHHOCTh JaHHBIX CUCTEM?

3. Uto moHMMaeTCs 10JT CMaYrBaeMOCThIO ThLTH? Kak fensarcs BemniecTa (IIBLUIH) 11O CIIOC00-
HOCTU K cMauynBaHUi0? Kak MOBBICUTH CMAaYUBA€MOCTH MBUTH?

4. Ha30BUTEC OCHOBHBIC METOJBI, HCIIOJIb3yeMbIC MPHU OMNpeIeicHHH (PAKIIMOHHOTO COCTaBa
neUTH. Kakue MeToIbl TO3BOJIAIOT ONPEAesTh PPaKIMOHHBIA COCTaB MEIKOAUCIIEPCHOMN IThI-
u?

N

Ilpoyecc nepexoo sewecmaa uz HUOK020 azpe2amHno2o COCMOSHUS 8 243000pa3Hoe:
| KOHIECHCAaIUA | IIJIAaBJICHUE
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"] UcTIapeHue ' cybmumanus
nmapooOpa3oBaHue | CKMKCHHUE
| mecyOnmumanus
BO3TOHKA

Cucmema K-I" (Oucnepcnas ¢haza - oucnepcuonnas cpeoa):
] Ta3oBasg dMYJILCUS
KOJUIOMIHBIM pacTBOp
| 1IeHa
TyMaH
| IBIM
AMYJIIBCHS

Aoee3uonnble ceoticmea uacmuy onpeoesiiom ux CKIOHHOCb K.
| CIIMITAaHUIO
CBIIIY4YECTH
| cMaYMBaE€MOCTH
HUCTUPAHUIO CTEHOK arapara

T'uepockonuynocms s5mo:
"1 cIIOCOOHOCTD IBLIEBBIX YACTHUI] IOIJIOLIATh U3 OKPYKAIOIIEH Cpeibl BiIary
BJIara, aIcOpOMpOBaHHAs B MbLIE
"1 OTHOIIIEHWE KOJIMYECTBA BJIarH, aJICOPOMPOBAHHOM B TIbLIE, K a0COIIOTHO CyXOM MbUIH
OTHOIIIEHHE KOJIMYECTBA BJIaru, aICOPOUPOBAHHOM B TIbUIE, K BIAXKHON MbUIH

Ilvine, cocmoawas uz wacmuy pazmepom 50 MKM, OMHOCAMCS K.
| HE CIMITArOIUMCH
[ ¢11a00 CIMIAOIIUMCS
CpEIHE CITUIAIOIIMCS

| CHJIBHO CJIMITAIOLIUMCS

3aganus B TecTOBOM (hopme (TeKyIHil KOHTPOJIb)
®DparMeHT K pasaeiy « uopomexanuyeckue cnocoobl 04UCmMKU CHOYHBIX 600

3016 eudpoKcuoa mpexeanenmHozo JHceiesa noayuam euopoau3om xiopuoa xeeneza (111):

FeCl, +3H,0 < Fe(OH), + HCI.

H300pasume cmpoenue u Hanuwiume opmyny Muyeivl ROLY4eHHo20 3075, dacmuybvl 3015 ne-
peMewaomest R0 Oeticmauem JIeKmpuiecko20 nojisk K OMmpuyamenbHo 3apsaiCceHHOMY INeKmpo-
0y.

Kpumepuii kauecmsa 600no2o oovexma:

[ HopmatuBHO-nomycTuUMbIN copoc (HIIC) 3arps3Hsomniero BemecTsa

[1 (hoHOBASI KOHIIEHTpAIIHS 3arPSI3HSIONIETO BEIECTBA

[J mpenenbHO nomyctumas konueHTparus (I11JIK) 3arpsizustomniero Bemiectsa

Konuuecmeso numumupyrowux nokazamenetl 6peOHOCMU 3A2PAZHAIOWUX 8EUeCMs, YCIMAHABIU-
8aemulx 0J15 B0OOHBIX 0OBLEKMO8 PblOOXO3ANUCHBEHHO20 B000NOIb30BAHUSA!

(] maTh

[J Tpu

[l nBa

Cmounble 800bl, npuemiemvle 0Jisi 0owel cucmemvl 000POMHO20 8000CHADIHCEHUSL:
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[] comeprkat paCTBOPEHHbBIE HEOPTaHUYECKHE BELLECTBA
[] comeprkat pacTBOPEHHbIE OPraHUYECKUE BEIIECTBA
[] He coaeprKaT paCTBOPEHHBIE HEJIETYYHe HEOpPraHNUECKHE BEIECTBA U TPYJHOOKUCIISIEMBIE

OpTraHU4Y€CKUC BCIICCTBA

3nauenue snepeuu I'ubbca 015 1uo0GooHLIX KOAIOUOOE:
(] Gompliie HYJIS

[] MEHBbLIE HYJIA

L] paBHO HYJIIO

s nuogunvubix cucmem XapakmepHo:

[] B3aUMOJICHCTBUE TUCTIEPCHOM (pa3bl C TUCTIEPCUOHHOM Cpeoit
[] BHyTpHU(a3HOE B3aMMOJICHCTBHE

] TepMOAMHAMUYECKAsl HEYCTOMUHNBOCTD

Ymenvuwenue KOHRYyeHmpayuu 3J1eKmpojiunios 6 6o0e npusodum:

[] x yBenuueHHO U (y3HOTO CIIOSI YACTHUIT
[] K YMEHBIICHHIO JIEKTPOKHHETHYECKOTO MOTEHIINANIA YaCTUI]

(] x ymeHbIIeHUIO U] (y3HOTO CII0ST YacTHIL

+ + o+t + -
Pacnonoocume kamuonvrt Rb™, Cs™, Li', K, Na" 6 nopsioxe nosvluenus ux xoazyiupyrowetl
CROCOOHOCMU NO OMHOULEHUIO K OMPULAMETbHO 3APANCEHHIM YACMUYAM 30J1€l.

Yxascume ocnosHvle snemenmol Ha cxeme 00pa306aHUs 6MOPUUHOL KOALYIAYUOHHOU CIMPYKMY-
pol:

A WN R
| |
OO OO

Tuxcomponnas obpamumocmes KOA2YIAYUOHHBIX CIMPYKIMYP — dMO:

[] cTapeHne CTPYKTYp
[] ctocoGHOCTH BOCCTAHABIMBATHCS TIOCIIE MEXAHUYECKOTO pa3pyIIeHuUs

[] CHUKEHHUE UX YCTOP'I‘II/IBOCTI/I

Ilpupoonvie ¢hroxynsinmol u PrOKYIAHMBL NOTYUAEMbIE U3 PACHUMENbHO20 CHIPbA.
[ nekcTpuH

[] >)kenaThuH

[J moJIMaKpuIaMuz

[ MOJIMBUHUWITUPUIUH

7.4. CooTBeTCTBHE IIKAJIbI OLIEHOK M YPOBHeil cpOpMUPOBAHHBIX KOMIETeH it

YporeHs chopmu-
POBaHHBIX KOMIIE- Ornenka Ioscuenus
TCHIUH

TeopeTnueckoe CcoJiepKaHue Kypca OCBOCHO IIOJIHO-
CTBIO, BCE MPEIYCMOTPEHHBIE IPOTPaMMOK 00y4eHUs yueOHbIe

Bricokuit 3auTeHo 3aJ]aHUS BBIIOJHEHEI.
OOyuaromuiicsi JeMOHCTPUPYET 3HaHWE MeTona 00e3-

BPCIKUBAHUS IMPOMBIIIICHHBIX OTXOAOB; TOTOBHOCTL CAMOCTO-
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VYposeHns chopmu-
POBaHHBIX KOMITE-
TEHIUH

Onenka

Tlosscuenus

ATEJIBHO AHAJIU3UPOBATh PAa0OTY OYHMCTHBIX COOPYKEHHH U
npeaaraTb METOJ, ¢ y4eTOM PalMOHAJIbHOTO HCIOJIb30BAHUS
NPUPOAHBIX PECYPCOB M MUHUMU3AIMH BO3JCHCTBUS HA OKPY-
JKAIOIIYI0 Cpe/y; y4acTBOBAaTb B PEKOHCTPYKLUUHU (COBEpIICH-
CTBOBAaHMM) M BHEAPCHMU HOBBIX 3KOJIOTHYECKU O€30IMacCHBIX
TEXHOJIOTHH ¥ 3KOOHO3aIIUTHOTO 000PYAOBAaHHS; TOTOB CaMo-
CTOSITENIFHO PelIaTh MOCTABICHHBIC HH)KEHEPHBIE 3a/1a41

bazoBrrit

3auTeHo

TeopeTHueckoe CcoJiepKaHUue Kypca OCBOCHO ITOJTHO-
CTBIO, BCE MPEAYCMOTPEHHBIE MPOTPAMMOi1 00yUIeHHs yaeOHbIe
3aJjaHus BHITIOJHEHBI C HE3HAUYNTEIILHBIMH 3aMEUaHHUSIMU.

OOyuaromuiicss JeMOHCTpPUPYET 3HAHHE MeTona 00e3-
BPEKUBAHUS MPOMBIIUICHHBIX OTXOJIOB; TOTOBHOCTh aHAIIU3H-
poBaTh pabOTy OYMCTHBIX COOPY)KEHHUI M MpeJiarath METO, C
YUCTOM palflMOHAJIBHOT'O MCIIOJB30BaHHA MPUPOJHBIX PECYPCOB
Y MUHUMH3AIUY BO3JICHCTBUS HA OKPYXKAIOIIYIO Cpey; yJIacT-
BOBaTh B PEKOHCTPYKIIMH (COBEPIICHCTBOBAHUH) W BHEIPCHUH
HOBBIX SKOJIOTUYECKU OE30IMaCHBIX, SHEPro- U pecypcochOepe-
TaloMIMX TEXHOJOTHH ¥ SKOOHMO3aIIUTHOTO O0OPYIOBaHUS;
TOTOB pellaTh MOCTABICHHBIC HHXKCHEPHBIC 3a]1a4H

[Toporossiii

3aureHo

TeopeTnueckoe coaepkaHue Kypca OCBOSHO YaCTHYHO,
OOJNIBIIMHCTBO TMPENYCMOTPEHHBIX MPOTPaMMON  OOydeHHs
YyUeOHBIX 3a/IaHHI BBITOTHEHO, B HUX UMEIOTCS OIHOKH.

OOyJaromuiicss TEMOHCTPUPYET 3HAHHE OCHOBHBIX MeE-
TOAOB O6C3BpC)KI/IBaHI/I$1 IMPOMBIIIIJICHHBIX OTXOJ0B; TOTOB-
HOCTh TIOJI PYKOBOJICTBOM aHAIHM3HPOBaTh PabOTy OYMCTHBIX
COOpY)KEHHH, YIaCTBOBATh B PEKOHCTPYKIUH (COBEPIICHCTBO-
BaHWHU) U BHEJPEHUU JKOJIOTMYECKH OE30MaCHBIX, JHEPro- U
pecypcocOeperaronmx TeXHOJIOTHH U SKOOHO3aIIMTHOrO 000-
PY/ZIOBaHMs;, TOTOB MOJ PYKOBOJCTBOM pEIlaTh MOCTABICHHBIE
WHKCHEPHBIC 331241

Huskuit

He 3auteno

Teopernueckoe copepxkaHue Kypca HE OCBOEHO, 0OJIb-
IIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMOi 00ydeHHs yIeOHBIX
3alaHuii MO0 HE BBITIONHEHBI, TUOO COMepKaT rpyoble Ommo-
KU; JOTOJIHUTENIbHAs CaMOCTOsATeNIbHAsT paboTa HaJl MaTepua-
JIOM He TpuBeNa K KaKoMy-JTH00 3HAYUTEITbHOMY MOBBIIIICHHUIO
Ka4yecTBa BBHIIIOJIHEHUs! yUEOHBIX 3a1aHUM.

OOyuaromuiicss He 3HaeT METOAbl 00e3BpeKMBAHMUS
MPOMBIIIIJICHHBIX OTXOJ/IOB; HE TOTOB aHAIM3MpPOBaTh paboTy
OUYHUCTHBIX COOPY)KEHHI, yJyacTBOBaTh B PEKOHCTPYKLHUH (CO-
BEPLICHCTBOBAHUM) U BHEAPEHUHU 3KOJOTMYECKH OE30IacHBIX,
9HEpPro- M pecypcocOeperammux TEeXHOIOTHH U 3Ko0Ho3a-
IIUTHOTO 000PYAOBaHUs; HE CIIOCOOEH pemaTh MOCTaBIEHHBIE
WH)KEHEpHbIE 3a/1a41

8. MeToauyeckune yKazaHus [Jisl CAMOCTOATEIbHOI PadoThI 00y4aIOLIUXCS

CamocrosiTennpHass paboTa CIOCOOCTBYET 3aKpEIICHWIO HABBIKOB Pa0OTHI C y4eOHOU

Hay‘IHOI‘/JI J'IHTCpB.TypOfI, OCMBICJICHUIO U 3aKPCIIJICHUIO TCOPCTUYCCKOTIO MaTCpUuajia 1o YMCHHUIO
APTYMCHTUPOBAHO IIpeaIaratb 3KOJOTMYCCKHU Oe3omnacHbIE TCXHOJIOTMH, BKJIKOYadA 000CHOBAaH-
HBIN BBI60p MCTOa MU amlIapaTypHOro O(bOpMHCHI/IH TCXHOJIOTUYCCKOTO Hponecca, IMO3BOJIAO-
e MaKCMMaJIbHO MUHUMHU3UPOBATE HETATUBHOC AHTPOIIOICHHOC BOB}IGI\/'ICTBI/IZ Pa3IMYHBIX UC-

TOYHUKOB 3arpsA3HCHUA aTMOC(l)epLI Ha BO3,I[yI.HHBII>i OacceliH.
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CamocTtosTenpHas paboTa BBIMOTHISTCS BO BHEAYAUTOPHOE (ayAUTOPHOE) BpeMs IO 3a]1a-

HUIO ¥ MIPH METOJMYECKOM PYKOBOJICTBE MPEIOAaBaTelisi, HO 03 ero HeMmoCPEICTBEHHOTO yJa-

cTus (MPU YaCTUYHOM HETOCPEICTBEHHOM YYACTHH IPENOJABATEINIs, OCTABISIONIEM BEAYIIYIO
POJIb B KOHTPOJIE 32 paboTOi CTYJICHTOB).

Dopmvl camocmosmenvrou pabomul 6akanaBpoB pazHooOpa3Hbl. OHU BKITIOYAIOT B CEOs:

- 3HAKOMCTBO, U3yU€HHUE U CUCTEMAaTU3allli0 HOPMATUBHBIX IOKYMEHTOB B 00J1aCTH
3alIUTHl aTMOC(EPBI: 3aKOHOB, IIOCTAHOBIICHUH, YKa30B, HOPMAaTUBHO-UHCTPYKLIMOHHBIX U CIIpa-
BOYHBIX MaTEpHaJiOB C HCIOJIb30BAaHHEM HH()OPMALMOHHO-TIOMCKOBBIX cucteM «KoHCylbTaHT
[Tmocy», «I"apanTy, rnobdansHO# cetn «HTEpHETY

- u3ydeHue y4deOHOW, HAyYHOM M METOIUYECKOW JUTEpaTypbl, MaTepualioB
NEePUOIMUECKUX M3JaHUM C TMPUBJICYEHUEM JICKTPOHHBIX CPEICTB O(UIMAIBLHOM, CTaTUCTUYECKOMH,
NEPUOANYECKOM U HayYHON UH(pOpMAaLIUHL.

- CO3aHKE MTPE3CHTALIMI U JOKJIAJIOB 10 YCJIOBHUIO KEHC-3aaHMS.

B mpouecce m3ydeHus qucuuiinHbel «TeopeTnyeckre OCHOBBI 3aIUTHI OKPYKAOLIEH
cpenb» OakanaBpamu HampaiieHus 20.03.01 «TexnocdepHas 0€301MaCHOCTBY» OCHOBHLIMU BlU-
0amu camocmoamensHol padomsl ABISIOTCS:

O MOJATOTOBKA K ayJUTOPHBIM 3aHATHAM (JEKIUSM M MPAKTHUYECKUM 3aHATUSAM) H
BBITIOJIHEHUE COOTBETCTBYIOIIUX 33/IaHUM;

O camocTosTeNbHas paboTa HaJl OTJEIbHBIMU TEMaMU Y4eOHOM TUCIUTUIMHBI B COOT-
BETCTBHUH C YUYCOHO-TEMATUYECKUM IJIAHOM;

O IIOArOTOBKA K JUCKYCCHOHHBIM BOIIPOCaM U UTPOBOMY IIPOECKTUPOBAHUIO;

O BBITIOJTHEHHNE TECTOBBIX 3aJaHUH;

O IIOArOTOBKA K 3a4eTy.

Bremonnenue npakmuyeckux pabom SBISETCS YacThIO CaMOCTOATENBHON paboThl Oaka-
JaBpa U MpeaycMaTpUBaeT MHIMBUIYaIbHYI0 paboTy 00ydaromierocs ¢ yueOHoOM, TEXHUYECKOH U
CIIPaBOYHOM JIMTEPATYPOU IO COOTBETCTBYIOIIMM TEMaM MPAKTUYECKUX 3aHATHU. Llenpro mpak-
TUYECKOM paboThl — 3aKpEIUICHNEe MPAKTUUYECKUX HAaBBIKOB, MMOTYYCHHBIX HA MTPAKTUYECKHUX 3aHsI-
TUSX, HAIIPABJIEHHBIX Ha OLIEHKY 3(PPEKTUBHOCTH PAaOOTHI TEXHOJOTUYECKUX MPOIIECCOB U OT-
JIENIbHBIX OUMCTHBIX YCTAaHOBOK, 0OECIIeUMBAIOIMX BBICOKMI YPOBEHb 3HEPro- U pecypcocoepe-
xeHus. OOyyarouuiicst BHIONHAET 3aJaHKe Mo BapuaHTy. Homep BapuaHTa COOTBETCTBYET IO-
PAIKOBOMY HOMEPY CTYJEHTA B CIIUCKE TPYTIIIHI.

PykoBonuTens u3 uncia npenojaBaTeseil Kageapsl OCYIIECTBISET TEKYIee PYKOBOICTBO,
KOTOPOE€ BKJIFOYAET: CHUCTEMATUYECKHE KOHCYJIbTAllMU C LIEJIbI0 OKAa3aHWs OPTraHU3AallMOHHOW U
HayYHO-METO/IMYECKOM MOMOIIM OakanaBpy; KOHTPOJb HaJ BBIIOJHEHUEM PaOOThl B YCTaHOB-
JIEHHbIE CPOKU; TIPOBEPKY CoJIepKaHMs U 0(hOpMIICHHUS 3aBEPIICHHOI paboThI.

[TpakTrueckast paboTa BBIMOIHIETCS 00yUYaIOLUIMMCS CAMOCTOSITENBHO U MPECTABIAETCS K
IIPOBEPKE NPENOAABATENIO 10 Havaja 9K3aMEHAI[MOHHOM CECCHU.

Pabota nomkHa ObITH akKKypaTHO 0(OpMIIEHA B MIEYaTHOM HJIM TUCBMEHHOM BHJIE, YI00HA
JUTSL TIPOBEPKHU M XpaHEHHUs. 3amuTa paboThl MOXKET HOCUTh KaK MHIWBUIYaJbHBINA, TaK U MyO-
JUYHBIA XapakTep.

3anamue - ouckyccus NPOBOIUTCS B BHJIE aKTUBHOTO OOCYXIEHUS YYaCTHHUKAMH 3aHSATHS
— oOydJarommMucs — 3apanee choOpMyITUPOBAHHOTO TMPENoAaBaTEIeM CIIOPHOTO Bompoca - 3¢-
(EeKTUBHOCTH OMOXUMUYECKOW OUUCTKHA CTOUYHBIX BO/I.

3aHsTHE TpeanosaraeT 0OMeH MHEHUSIMU MEXIy YYaCTHHUKaMH B (popmare «ydeHble CIo-
PAT», YTO TO3BOJISIET OOHAPYKUTH PA3IHUUs B MOHUMAHUU BOMIPOCA M NP yYaCTHH MPEroaaBa-
TeJsl yCTAaHOBUTH UCTUHY, BEAYIIYIO K II€JI — OpraHMU3allysl palloHalIbHOIO MPUPOIOTIONIb30Ba-
HUS B UHTEepecax 0OIIEeCTBa, YEIOBEKa U CaMOW MTPUPO/IBI.

3auamue no ueposomy npoexmupoeaHuro MPOBOJUTCS C LIETIbI0 3aKpeIIeHus 00y4Jaroniu-
MHUCS TEOPETUYECKOTO U MPAKTUYECKOrO MaTepuasna Mo MOUCKY ONTUMAIBHBIX MPUPOJOOXPAH-
HBIX MEPOIPUATHIA JJIsl TPOU3BOJCTB PA3IMUYHBIX OTPACICH MPOMBINUICHHOCTH (MeTaTypruye-
CKUX, XUMHYECKHX U JIp.). Ha mpakTu4yeckom 3aHATHH 00ydJaroliecs yu4aTcsi 000CHOBBIBATh Me-
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TOIBI 00€3BPEIKUBAHUS MPOMBIIIICHHBIX BBHIOPOCOB (COpPOCOB) M MYOJIMYHO OTCTaWBATh CBOU
HPEATIOKEHUSL.

Jlis mpoBeieHusT UTPOBOTO MPOSKTUPOBAHUS Bce OakanaBphl, MPUCYTCTBYIOLINE HA 3aHS-
THH, pa30MBAIOTCA HAa HEOOJIBIINE MOATPYIIIIEI, KOTOPBIE 3aT€M apryMEHTHPOBAHHO OOCYXIAIOT
KOHKPETHYIO MPOU3BOJCTBEHHYIO cuTyanuto. O0cyxaeHne npooiieMbl MOXKET OPraHH30BHIBATh-
sl IBOSIKO: OO BCE MOATPYIIIBI aHAIM3UPYIOT OJWH M TOT K€ BONPOC (IPOM3BOJCTBO, JINOO
KOHKPETHYIO TEXHOJIOTMYECKYIO JIMHHIO), TUO0 Ka)/1asi IpyIa MoJiydaeT OTIACIbHOE 3a/1aHue.
3aganue — UCXOJHbBIC JaHHBIC JJIS aHAINM3a, TPYHIBI 0aKalTaBpOB MOIYYAIOT HEMOCPEIACTBEHHO
Ha 3aHITHH.

PykoBoaurens u3 ymcna npenogasatenei kadeapsl oneHUBaeT MH(OPMATUBHOCTD MpPE-
CTaBISIEMOTO MaTepHala, 3KOJIOr0-3KOHOMUYECKYIO A(PPEKTUBHOCTh MPEAaraeMpiXx CIocoO0B
(METO/I0B), KOMIIETEHTHOCTh CTYACHTA U €T0 aKTUBHOCTH ITPU 00CYKAECHUH CIIOPHBIX BOIPOCOB.

B ciyuae BbiOOpa oOy4darommmucs HEBEpHBIX, JTIN00 HEAPPEKTUBHBIX MyTeH PELICHHUs 110-
CTaBJICHHOHN HKOJIOTMYECKOH MPOOIEMBI, MIPENoIaBaTesieM OpraHu3yercsi 00CykaeHne mpooiem-
HOU CHUTYyalMH, ¢ OOBSICHEHHEM OMIMOOYHOCTH MX TOYKH 3PEHUS M JEMOHCTpPAIMeH ONTHMAallb-
HBIX, IPABHJIbHBIX ITyTEH peIICHNUS.

Tecmoevie 3a0aHus PACCUATAHBI HA CAMOCTOSTEIBHYIO pabOTy 0€3 HCIOIB30BaHUS
BCIIOMOTATEJILHBIX MaTepHaioB. TO €CTh NPH UX BBHITIOJHEHUH HE CIIETyeT MOJIb30BaThCs YIeOHOH 1
JIPYTMMH BUJIAMU JIATEPATYPHI.

JUIs BBINONHEHHS TECTOBOTO 33/IaHUs, MPEXAE BCETro, CIENyeT BHUMATENbHO IMPOYHUTATH
MIOCTaBIICHHBIN Borpoc. [locie 03HAKOMIIEHUsI C BOIPOCOM CJEAYET MPUCTYIATh K MPOYTCHHIO
npeyiaraéMblX BapHaHTOB OTBeTa. HeoOXoammo mpounTaTh BCE BapuUaHTHl U B KauecTBE OTBETA
ciienyer BbIOpaTh HHAEKC (IM(poBOE 0003HAUEHHE), COOTBETCTBYIOLIHI IPaBUIILHOMY OTBETY.

Ha BobimonHeHne Tecta OTBOXUTCS OrpaHudeHHOe BpeMs. OHO MOXKET BapbUpOBAaThCS B
3aBUCUMOCTH OT YPOBHSI TECTUPYEMBIX, CIOKHOCTH M oObema Ttecta. Kak mpaBmio, Bpems
BBITIOJTHEHUS TECTOBOTO 3aIaHMs ONIpeieNsieTcs U3 pacuera 60 CeKyH Ha OIMH BOIIPOC.

CopneprxaHue TECTOB IO ITUCIHUILIMHE OPUEHTUPOBAHO HA MOJTOTOBKY OaKaiaBpoOB IO OC-
HOBHBIM BOIIpOCaM Kypca. YPOBEHb BBINIOJIHEHHUS TECTa MO3BOJIET MPENnojaBaTessiM CYIUTh O
X0JIe CAaMOCTOSITETILHON PadOThI 0aKkaTaBpOB B MEKCECCHOHHBIN MIEPHOJ M O CTENICHH WX IMOJTO-
TOBKH K 9K3aMEHY.

9. IlepeyeHb MHGPOPMALMOHHBIX TEXHOJIOIMii, HCIOJIb3YeMbIX PH OCYLIECTBJICHHH
00pa30BaTeIbHOIO NpoLecca Mo JUCHHIIINHE

Jis ycnemHoro OBJIAfeHUS IUCUUIUIMHOW WCTIONB3YIOTCS clenyromue nH(popMaim-
OHHBIE TEXHOJIOTUH O0yUYECHHUS:

* TpU TPOBEACHUM JIEKIUI WCIONB3YIOTCS TPE3ECHTAMU Marepuaja B MpOrpaMMe
Microsoft Office (PowerPoint), Beixom Ha mpodecCHOHaIbHbIE CANTHI, HCIOIb30BAHHE
BUIEOMATEPHAJTIOB PA3TUYHBIX HHTEPHET-PECYPCOB.

* NPaKTUYECKUE 3aHATHS MO JUCLHUIUIMHE POBOAITCS B y4eOHOU ay TUTOPUU.

B mpomecce wu3ydeHHs IUCIMIUIAHBI YYEOHBIMH IIETSIMH  SIBJSIFOTCS  3HAKOMCTBO
0akasaBpoM C OCHOBHBIMH (DPU3UYECKHUMHU, PU3UKO-XUMUYECKMMU U XMMUYECKUMU METOJaMH U
0COOEHHOCTSIMU Pa0OTHI PA3IUYHOTO SKOOMO3AIIUTHOTO 000pyI0BaHUs. Y CBOCHHE, TIOHUMAHHE,
a TaKkXke CTPYKTYpHUpPOBaHHME TIOJYYEHHBIX 3HAHUH M DPa3BUTHE NPAKTUUYECKUX HABBIKOB
000CHOBAaHHOTO BBIOOpPa MeTOMAa OOE3BPEKHBAHUSA TMPOMBIIUICHHBIX OTXOJOB, JKOJIOTO-
HKOHOMHUYECKOTO 000CHOBAHUSI KOHKPETHOI'O armapara.

Jist MOCTHXKEHUST ATHX TeNIel UCTIONB3YIOTCS B OCHOBHOM TPaJWITMOHHBIE WH(pOpMa-
TUBHO-PA3BUBAIOIME TEXHOJIOTUN O0YUECHHUS C YIETOM Pa3IMYHOIO COYETaHUs MACCUBHBIX (GOpM
(JIeKIHsl, TPOAKTHUECKUE 3aHATHE, KOHCYJBTAIHs, CaMOCTOsITeNIbHAs paboTa) M PernpoayKTHB-
HBIX METO/I0B 00y4eHHs (ITOBECTBOBATEIbHOE U3JI0KEHUE yueOHOM nH(pOpMaIU, OOBSICHUTENb-
HO-WJUTIOCTPATUBHOE HU3JI0KEHUE) M PACYETHO-TPAKTHUECKUX METOAO0B oOyueHus (ydactue B
JMCKYCCUOHHOM 3aHSTHUH, BHITIOJIHEHHE 33/IaHHS IO HTPOBOMY IMPOEKTHPOBAHUIO U T.I1.).
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VYHuBepcuter obecrnedeH HEOOXOAUMBIM KOMILICKTOM JIMIEH3MOHHOTO MPOTrPaMMHOTO
obecrnievyeHus:

®  CeMeiCTBO KOMMEPUYECKUX ONEPalMOHHBIX cUCTeM cemeiicTBa Microsoft Windows;

e oducHbIi maket npwioxkenuit Microsoft Office;

e [porpamMMmHasl cucTema JUisi OOHApy>KEHUS! TEKCTOBBIX 3aMMCTBOBAaHUMN B y4eOHBIX U
Hay4HBIX paboTax «AHTuIIarunar.BY3y,

e ByX- U TPEXMEpPHAs CUCTEMa aBTOMAaTU3UPOBAHHOIO MPOEKTUPOBAHUS U YEPUYCHUS
AutoCAD.

10. Onucanne MaTepuaJIbLHO-TeXHUYECKOIi 0a3bl, HeOOXOAUMOI 115 OCYIIeCTBJIEHHSA
0o0pa30BaTe/IbHOIO MpoLecca Mo JUCHHUIIIMHE

Peanmzanus yueOHOTO mporiecca OCyIMIECTBISIETCS B CIICHUANIBHBIX YICOHBIX ayIUTOPHIX
VHHUBEPCUTETA JJIs MPOBEJACHUS 3aHSATUI JICKIIMOHHOTO THUIA, MPAKTUYECCKHUX 3aHATHH, TPYIIIO-
BbIX U MHIUBHIYaJbHBIX KOHCYJIbTAIUN, TEKYIIETO KOHTPOJS U MPOMEXKYTOYHOW aTTECTAIUH.
Bce aynuTtopun yKOMIUIEKTOBAHBI CIIEIUATM3UPOBAHHON MEOEThI0 M TEXHHYECKIMH CPEICTBA-
MU OOydYeHUS, CIYKaIlllUMHU JIJIS MPEICTaBICHHs y4eOHOM MHpopManuu OOJBIION ayTUTOPHH.
[Tpr HEOOXOAMMOCTH OOYYAIOIIUMCS MPEIATat0TCsl HAOOPBl JJEMOHCTPAIIMOHHOTO 000pyI0Ba-
HUS U y4eOHO-HATJISIHBIX TTOCOOHiT, 00ECTIeUnBAIOIINE TEMATHUECKUE UILTIOCTPALIUY.

CamocrosiTenbHas paboTta 00y4aroIIMXCsl BBIOIHAETCS B CIICHUATIM3UPOBAHHON ayAUTO-
puH, KoTopas o0OpyJoBaHa yueOHOH MeOenbr0, KOMIBIOTEPHOH TEXHUKOW C BO3MOYKHOCTBIO
NOJKITIOUeHUs K ceTH «VHTepHeT» u 00ecTieYeHreM JOCTYIa B AJIEKTPOHHYIO HH(POPMAIIMOHHO-
oOpa3zoBatenbuyto cpeny YIJITY.

Ectp momemienne Ui XpaHeHHsI ¥ MPO(UIAKTHYECKOTO 00CITYy)KHBaHUSI y4eOHOTO 000-
PYAOBaHHUSL.

TpeOoBaHusi K ayINTOPUIM

HaunmenoBanme CIICIINaJIbHBIX HOMGH.ICHI/Iﬁ
n HOMeH.[eHI/Iﬁ JJIsL CaMOCTOSTCIIEHOM pa60TH

OCHAIIIEHHOCThH CIIEIUAIbHBIX ITOMEIIEHUI
Y TIOMETIEHHH JJIs1 CAMOCTOSITEIIBHOW PaOOTHI

ITomenienune i JEKIMOHHBIX U ITPAK-
TUYECKUX 3aHATUH, TPYNIIOBBIX U UHIIK-
BHUIyQJIbHBIX KOHCYJIBTAIIMM, TEKYIIEH U
IIPOMEKYTOUHOM aTTeCTaluu

Cromnel 1 CcTynbs; pabodee MECTO, OCHAIICHO
KOMITBIOTEPOM C BBIXOZOM B ceTh HTepHeT u
AJIEKTPOHHYI0 WH(OpPMAIMOHHYIO 00pa3oBa-
TENbHYIO Cpedy, a TaKXe: IKpaH, MPOEKTOp,
MapkepHasi J0CKa, 2 CTeJUlaxa i KHHT,
CTEH/I OXpaHbl TPyJa U TEXHUKHU OE30IMacHO-
CTH.

[Tomemienust 111 CaMOCTOSTENBHON pa-
00TBI

Cronbl, CTynbs, 2KpaH, MpoekTop. Paboune
MeCTa CTYJICHTOB, OCHAIIEHBI KOMIBIOTEPAMH
C BBIXOJIOM B ceTh VIHTEpHET U AIIEKTPOHHYIO
nH(pOPMAITMOHHYIO 00Pa30BaATEIBHYIO CPEY.

[Tomemienne ans XpaHeHUs U TPodu-
JAKTUYECKOTO OOCITYyKMBaHUs y4eOHOTO
o0opyoBaHus

PacxonHbie mMarepuaibl Uis PEeMOHTa M 00-
CIIY’)KMBAaHUSI TCXHHUKHU. Mecrta AT XpaHCHUA
o0opynoBaHus
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