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1. O0mme mojoKeHUs

Jucuunnuza «Teopernyeckne 0CHOBBI 3alIUTHI OKPY/KAOLIe cpelbD» OTHOCUTCS K
yacty, (opMUpyeMOil ydacTHUKaMH OOpa3oBaTelIbHbIX OTHOLICHUH Onoka 1 ydyeOHOro miasa,
BXOJISIILIETO B COCTaB 00pa3zoBaTelabHON mporpaMmsel Beiciero oopazosanus 20.03.01 — Texno-
chepnas 6e3omacHOCTh (Mpoduiie — MHKeHepHast 3aIuTa OKpYKaroIeh Cpeibl).

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

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

o Tlopsimok opraHu3ani U OCYIIECTBICHUSI 00pa30BaTEIbHON AEATEIBLHOCTH MO 00pa-
30BaTeJIbHBIM IPOrpaMMaM BBICHIEr0 00pa3oBaHuUs - MporpaMmam OakajaBpuaTa, IporpaMmam
CHelHaINTeTa, MPOrpaMMaM MarucTpaTyphl, YTBEp)KICHHBIN NpukazoM MuHoOpHayku Poccun
ot 06.04.2021 1. Ne245;

o [IIpukaz MunucrepcrBa Tpyna U couuanbHOM 3amuThl Poccuiickoit ®denepauyu ot
28.12.2015 r. Ne 11571 «O06 yTBepx)aeHUU NMpodecCHOHAIBHOTO cTaHAapTa - Crenuaiuct B 00-
JacTy pa3pabOTKHU, COIPOBOXKIECHUS U UHTETPallM TEXHOJIOTMYECKUX IPOLIECCOB U IPOU3BOJICTB
B 00J1aCTH OMOTEXHUYECKUX CUCTEM U TEXHOJIOTUI»;

o [IIpukaz MunucrepcrBa Tpyna u couuanbHOM 3amutel Poccniickoit ®Penepannuu ot
07.09.2020 r. Ne 5691 «OO6 yTBepkaeHHH MPOPECCHOHANBHOrO cTaHaapTa - CHenuasucT 1o
HKOJIOTHYECKOM Oe30MacHOCTH (B POMBIIIIIICHHOCTH )»;

o @enepanbHblil TOCYAapCTBEHHBIH 00pa30BaTeIbHbIN CTaHIAPT BHICIIET0 00Opa30BaHUs
(®T'OC BO) no namnpasnenuto noarotoBku 20.03.01 «TexunocdepHas 6e30macHOCTbY (YPOBEHb
OakanaBpuaT), YTBEp)KICHHbII Npuka3zoM MuHucrepctBa oOpa3oBaHus U Hayku PO Ne 680 ot
25.05.2020 1

e YueOHble IUIaHbl 00pa30BaTEIbHOM MPOrpaMMbl BBICILIEI0 00pa30BaHUs HANIPABICHHUS
18.03.02 — DHepro- u pecypcocOeperarIme mporecchl B XUMHUIECKONH TEXHOJIOTHH, HeTeXu-
MUM 1 OnotexHosnoruu (mpoduib — OXpaHa OKpysKaroLlel cpelibl U palliOHAIbHOE UCIOJIb30Ba-
HHUE MPHUPOTHBIX PECYPCOB), MOJATOTOBKH OaKaJiaBpOB IO OYHOW M 3a09HOH (GopmaM oO0ydeHHS,
os100peHHbIi YueHbsiM coBeToM YIJITY (mpotokon Ne3 ot 16.03.2023) u yTBep>KACHHBINH pek-
topom YTJITY (16.03.2023).

OOyuenune no oOpaszoBarenbHoi mporpamme 20.03.01 — TexHocdepHas 6e30MacHOCTb
(mpoduib — MH)KeHepHas 3aluTa OKpYyKarolel cpeibl) OCYIIECTBISETCS Ha PYCCKOM SI3bIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00y4YeHHUSsI MO TUCHHUIIJIMHE, COOTHECEHHBIX €
IVIAHNPYEMBIMH Pe3yJIbTATAMH OCBOCHHUSI 00pa30BaTeJbHOM NPOrPaMMbl

[TnanupyeMbiMHu pe3ynbTaTaMu OOy4YeHMs MO JUCLUIUIMHE SBJISIIOTCS 3HAHUS, YMEHUS,
BJIQ/ICHUS W/UIU OTIBIT IE€ATEIbHOCTH, XapaKTEPHU3YIOIKeE ATalbl/ypOBHU (POPMUPOBAHUS KOMIIE-
TEHIMHA U 00ecreunBaroye JOCTHKEHNE TNIAHUPYEMBIX pEe3yJIbTaTOB OCBOECHUS 00pa3oBaTesb-
HOM IIPOrpaMMBI B LIEJIOM.

Lesab ocBOeHUs IMCHUILNIMHBI — (POPMUPOBaHKE Yy 00YUAIOIIMXCSl CHCTEMHOI0 IOJX0/1a K
BbIOOPY NPUPOJOOXPAHHBIX MEPONPUATUH, 00ECIEeUMBAIONINX MUHUMH3ALUI0 TEXHOTEHHOTO
BIIMSIHUS MIPOM3BOJCTBA HA OKPYKAIOILYIO CPEY U YEJIOBEKA

3agaum IMCHUILIMHBI:

— J1aTh CBeleHHUs 00 o0IuMX MmpobiemMax 3aluThl OKPYKAIOLIeH Cpebl U OTPHUIATEIbHBIX
MOCIIEACTBUSIX 3arpsi3HEHUs] Ouochepsl;

— 1aTh 0a30BbIe 3HAHUS O (PU3UKO-XMMHYECKUX MPOIECCaX, JIEKAIIUX B OCHOBE OUUCTKHI
OTXOJSIIUX Ia30B, CTOYHBIX BOJ U YTUJIN3ALUU TBEPABIX OTXOJIOB;

— O3HaKOMHUTh C Kiaccu(ukanueil OCHOBHOTO OOOpYIOBaHHUS, HCHOIb3YyEeMOro JUIs
OUYMCTKH, 00€3BPEKUBAHUS U YTHIIN3ALMHA TPOMBIIIIEHHBIX OTXO0B;

— BBIpa0OTaTh y OOYYAIOMIMXCSI CUCTEMHBIN MOAXO/ NMPH CO3AAHUU HOBBIX, SKOJOTHUECKU
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0e30IacHbBIX, TEXHOJIOTHIA U 000PYIOBaHHMS.

IIpouecc m3yyeHusi TUCHUILIMHBI HAampaBjeH Ha (opMHpOBaHUe CJIEAYIOINUX YHH-
BepCcaJbHbIX U NPO(PecCHOHATIBHBIX KOMIIeTeHIUIA:

— YK-1 CnocobeH ocymecTBIATh MOUCK, KPUTUYECKUI aHaIW3 W CHHTE3 MH(OpManuw,
IMPUMCHATH CHCTEMHBIHN noaxoa Ajid pCeuICHUA IMOCTAaBJICHHBIX 3a4a4,

— IIK-2 CnocoOHOCTh aHaNMM3MPOBAaTh TEXHOJIOTHYECKHE MPOLECCH M PEKUMBI pabOThI
HeﬁCTBYIOIHHX MMPOU3BOACTB, paCCUUTBHIBATL SKOJIOTUYCCKUC PUCKU IJIA OpI‘aHI/ISaL{I/Iﬁ C MO3unuu
PEKOHCTPYKIMHU (COBEPLICHCTBOBAHMS) ACHCTBYIOIINX IIPOU3BOJICTB, a TAKKE CO3aBAEMBIX HO-
BBIX, 9KOJIOTUYECKH OE30MaCHBIX, TEXHOJIOTUN 1 000pyIOBaHNUS;

— IIK-3 CriocoOHOCTh OCYIIECTBIIATH AKOJIOTO-TEXHUUECKHI aHAIN3 IPOSKTOB BHEIPEHUS
HOBOM IIPUPOJOOXPAHHON TEXHUKHU M TEXHOJIOTMH C Yy4ETOM HAWIYYIIHUX JOCTYIIHBIX TEXHOJO-
Uil B 00J1aCTH OXPaHbl OKPYKAIOIIEH Cpelbl U PAlMOHATIBHOTO UCIIOJIB30BAHUS PECYPCOB.

B pe3yabrare H3y4yeHus JUCHHMILIMHBI 00y4AIOIMIiCA JOJIKEH:

3HAThb:

— OCHOBHBIC HAIIPABJICHUA pallMOHAJIBHOI'O UCITIOJIB30BaHUA ITPUPOJHBIX PECYPCOB;

— METOJBI U CPEJICTBA 00ECIICUCHHS IKOIOTHIECKON 0€30IMacHOCTH;

— MCTOAWKH pacyCTa MaTCPUAJILHBIX U TCIIJIOBBIX 6aJIaHCOB;

— KpUTEpHHU BBIOOpA 1 0OOCHOBAHMS METO/a, armapaTa ¥ TEXHOJIOTHH.

yMeThb:

— OLICHMBATh HANPABJICHHS Pa3BUTUSI OTCUYECTBEHHOW M 3apyOe)KHON HAyKH M TEXHHKH B
cdepe 3amUTh OKPYKAIOIIEH Cpe/bl;

— ONpENeNATh U aHATU3UPOBATh OCHOBHBIC 3arps3HEHHS OKPYXAIOUIeH CpeJibl, IpeBbIIa-
HOMKUC HOPMATUBHBIC 3HAYCHUSA B COOTBECTCTBUU C Tpe6OBaHI/I$IMI/I HOPMATUBHO-IIPABOBBIX AKTOB
110 OXpaHe OKPY)KAIOIIEH CpPeIIbl;

— BHEAPSTh HOBBIE U COBEPILICHCTBOBATH JICMCTBYIOUIME TEXHOJIOTUYECKUE MTPOLECCHI;

— IPUMEHATH PACUYETHBIE METO/BI IIPH BHIOOPE METOAOB U CPEACTB 3aLIUTHI OKPYKAIOIICH
CpeJbl.

BJIA/IETh:

— HaBBIKaMU OpraHu3anyuu coopa uHpopmauu 06 00pa3oBaHUN, HAKOIIJICHUH, pa3Mellle-
HUM U Tiepesiade Ha YTHIIN3ALUI0 IPOMBIIIIIEHHBIX OTXO0/10B;

— HaBbIKaMM OpraHU3alun pa60T MO0 U3YYCHHUIO U BHCAPCHUIO HAYYHO-TCXHUYCCKUX T10-
CTHKEHHH, TIepeIoBOro U 3apy0eKHOTO OIbITa M0 TEXHOJIOTHYECKOMY HPOIEcCy OUUCTKH Mpo-
MBIIIJICHHBIX OTXO10B,

— HaBBIKAMH SKOJIOTUYECKOTO aHalM3a MPOEKTOB PACIIUPEHUS M PEKOHCTPYKIHMH Jeii-
CTBYIOIIUX NPOU3BOJCTB;

— MPOBEJICHUE MPEIBAPUTENIBHBIX PAcUeTOB JUIsi 0OOCHOBAHUS MPOEKTOB PACIIUPEHUS U
PEKOHCTPYKIINHN JEHCTBYIOIINX IIPOU3BOJCTB.

3. MecTo AUCHHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

I[aHHaSI yqe6Has[ JUCHUIIMHA OTHOCHUTCA K AUCHUIIMHAM, BXOAAIINM B 4acCThb, (1)OpMI/I-
pyeMyIo yuacTHUKaMu 00pa30oBaTeNIbHBIX OTHOILICHHH y4eOHOTO TIaHa, 9YTo 03Ha4YaeT (opMHUpO-
BaHME B TIpoliecce OOydeHHs y OakanaBpa OCHOBHBIX YHUBEPCAIBHBIX U MPO(EeCcCHOHATBHBIX
3HaHWI U KOMIETCHIIUNA B paMKaX BEIOPAHHOTO MPOQHIIS.

OcBoeHre NaHHOW TUCIUIIIMHBI SBJISIETCS HEOOXOIUMON OCHOBOHM IJIsi TIOCIEAYIOIIETO
uzydenus quctumianH OITOIT u HanucaHus BBIMTYCKHOM KBATH()HUKAITMOHHON pabOTHI.

Hepequb 06ecnequ6aiou;ux, conymcemeyruux u obecneyusaemvix ()ucuunﬂuH

ObecnieunBaronme ConyTtcTByromue ObecrieunBaeMble
1. TexHOJIOTHSI OCHOBHBIX
Hayku o 3emiie u xumus MIPOU3BOJACTB U IPOMBILI- TexHonorus OYUCTKU
OKPYKaIOIIeH cpebl JIEHHBIE BRIOPOCHI CTOYHBIX BOJI




ObecneunBatonme ConyTcTByromue ObecnieunBaeMble

2. VYrpasieHnre Ka4eCTBOM BenTumnsanus, KOHIUIMOHUPO-
OKPY>KaIoIIeH Cpeibl BaHME U OYHMCTKA BO3/IyXa
3. TexHonorus pexynepanuu

[TpoMblIeHHAs 3KOJIOTUS
ra30BBIX BEIOPOCOB

4. | TIpou3BOACTBEHHBIH IKOJIO-

o TexHomorusg BOJONOATOTOBKH
TUYECKUN KOHTPOJIb

5. | IIpouecchl u anmaparsl Xu- PacueTsl xuMHKO-
MHUYECKOU TEXHOIOTUHU TEXHOJIOTHYECKUX MPOIECCOB
6. [ToaroroBka k mporeaype 3a-

IIUTHI ¥ 3aIIHATa BBITYCKHOMN
KBTI (UKAITMOHHON PabOTHI

VYKa3zaHHbIE CBSI3M JUCLUIUIMHBI AAa0T 00YYaIOLEMYCsl CUCTEMHOE IIPEICTABICHUE O KOM-
IUIEKCE M3YYaeMBIX TUCHUIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uro obecneunBaeT Tpedyemblit
TEOPETUYECKUH YPOBEHb M NPAKTUYECKYI HAIIPABICHHOCTh B CHCTEME OOydeHHUs U Oyayluei
JESITEIbBHOCTH BBIITYCKHUKA.

4. O0beM TUCUMILUIMHBI B 324€THBIX eIHHHUIAX ¢ YKA3aHHEM KOJIMYeCTBA aKaJeMUYeCKHX
4YacoB, BbIIeJIEHHbIX HA KOHTAKTHYI0 pa0oTy o0y4aloluxcs ¢ npenojaasaresieM (1o BUIam

yueOHBIX 3aHATHII) 1 HA CAMOCTOSTEILHYIO PA00Ty 00y4ar0IMXCHA

OO61ast TPyI0eMKOCTh JTUCIUTIIMHBI

Bcero akaneMu4yeckux 4acoB
Bun yueGHOM pabOThI OuHasi 3a04Hag Gop- | OUHO-3a0YHAs

dbopma Ma dbopma
KonrakTHasi padoTa ¢ npenojgaBarejieM*: 52,25 12,25 24,25
nexuun (J1) 18 4 12
npaktuaeckue 3anstus (113) 34 8 12
nabopaTtopHbie paboTs (JIP) - - -
WHBIC BUJIBI KOHTAKTHOW PabOTHI 0,25 0,25 0,25
CamocrosiTesibHasi padoTa 00yYaOIIUXCSH: 55,75 95,75 83,75
M3Y4YE€HHE TEOPETHUECKOIo Kypca 22 42 30
MOATOTOBKA K TEKYIIEMY KOHTPOJIO 30 50 50
KypcoBasi paboTa (KypcoBOil MPOEKT) - - -
MOJITOTOBKA K MMPOMEXYTOYHOH aTTeCTaIlluu 3,75 3,75 3,75
Buja npoMeKyTOYHOM aTTeCTAlMuU: 3a4er 3a4er 3a4er
O01asi TPy10eMKOCTh 3/108

*KonTtakTHas paboTa 00ydJaroLIHXCs ¢ MPeroAaBaTesieM, B TOM YHCIe ¢ MPHUMEHEHHEM JHUCTAHIMOHHBIX 00pa3oBa-
TEJIbHBIX TEXHOJOTHH, BKIIOYAET 3aHSATHS JIEKIIMOHHOTO THUMA, U (W) 3aHATHS CEMUHAPCKOTO THUIA, TaOOpaToOpHbIE
3aHATHUSA, U (WIN) TPYIIIOBBIE KOHCYNbTAINH, U (MJIM) HHANBUAYAIBHYIO paboTy 00yJaromerocs ¢ npenojaBaTeiem,
a TaKXKC aTTCCTAIMOHHBIC HUCIIbITAHUA HpOMe)KyTO'—IHOI‘/'I aTTeCTalluu. KonTakTHas pa60Ta MOXCT BKJIKOYAaTh HHBIC
BUJIBI Y9EOHOW JEATeNbHOCTH, IpelycCMaTpHUBaIOIIUE TPYIIIOBYI0 M MHAMBHUAYAJIbHYIO paboTy oOydarommxcs c
npenosaBareneM. Yackl KOHTakTHOH paboTsl ompenessitoTcs [lonoxeHneM 00 OpraHM3anMy W MPOBEAECHUH KOH-
TaKTHOW paboThI NpH peanu3alyn 00pa3oBaTENbHBIX MMPOrPAMM BBICHIETO 00pa30BaHMs, YTBEPKACHHBIM YUEHBIM
cosetoM YIJITY or 25 despans 2020 roxa.




5. CoaeprxaHue IUCHHMILINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHEM OTBeJeHHOI0 HA HUX KOJIMYeCTBa aKaJleMHYeCKHX 4YaCOB

5.1. TpyaoeMKoOCTH pa3iejioB JUCHHNIHMHBI

o4Has ¢opMa o0y4eHHUsI

Bcero
Ne . CamocrosTenpHas
HaunmenoBanue pa3aena IUCIUILUIMHbI JI 113 JIP KOHTaKTHOU
/I pabota
paboTsI
1 | Beenenne B kypc «Teopetnue-
CKHE€ OCHOBBI 3aILIUThI OKPYXKaI0- 2 - - 2 2
el cpebi»
2 | TeopeTuueckue OCHOBBI 3aILUThI
atMocdepsl OT BRIOPOCOB BPE/I- 8 16 - 24 24
HBIX BEILIECTB
3 | TeopeTuYecKHEe OCHOBBI 3aIUTHI
ruapocdepsl OT COPOCOB Bpe- 8 18 - 26 26
HBIX BEIIECTB
HToro no pasgenam: 18 | 34 - 52 52
IIpoMe:kyTOYHASI aTTECTALMSA 0,25 3,75
Bcero 108
3a04Has popMa 00ydeHHs
Bcero
Ne . CamocrosTenbHas
HaunmeHnoBaHnue pazgena IUCHUILIUHbI JI 113 JIP KOHTaKTHOM
/1 paboTa
paboTsI
1 | Beenenue B kypc «Teoperuye-
CKHE OCHOBBI 3alIUTHI OKpyxkaro- | 0,5 | - - 0,5 12
IEN CpeIBI»
2 | TeopeTudeckrie OCHOBBI 3aUTHI
aTMocdepsl OT BEIOPOCOB Bpeji- 15| 4 - 9,5 34
HBIX BEIIECTB
3 | TeopeTudeckrie OCHOBBI 3aTUTHI
ruapocdepbl 0T COPOCOB BpeAHBIX | 2 4 - 6 46
BEIIECTB
HTtoro mo pasnenam: 4 8 - 12 92
IIpomexyToUHAsI aTTECTANMUSA 0,25 3,75
Bcero 108
04HO-3204Hasi popma o0yueHust
Bcero
Ne . CamocTosiTenbHas
HanmenoBanue pazaena JUCHUILIMHBL JI 113 JIP KOHTaKTHOM
n/m pabora
paboThl
1 | Benenue B kypc «Teoperuue-
CKH€ OCHOBBI 3aIlIUThI OKPYKaI0- 1 - - 1 8
EN CpEIBI»
2 | TeopeTndeckrie OCHOBBI 3alTUTHI
aTMocdepsl OT BEIOPOCOB Bpe- 5 6 - 11 32
HBIX BEIECTB
3 | TeopeTudeckrie OCHOBBI 3aIIUTHI
p » 6 | 6 | - 12 40

ruapocdepbl OT COPOCOB BPEIHBIX




Bcero
Ne . CamMocTosTenpHas
HaumenoBanue pa3nena AUCIUTUINHBI JI 113 JIP KOHTaKTHOM
/Tt pabora
paboThl
BCILICCTB
HTroro no pasnenam: 12 | 12 - 24 80
IIpomexxyTOoUHAasi aTTecTAIUS 0,25 3,75
Bcero 108

5.2. Conep:xkanue 3aHATHI JIEKIHOHHOTO THIIA

1. BBeaenue B kypc «TeopeTudeckne 0CHOBBI 3aIIIMThHI OKPY:KaoIeil cpeabny

1.1. Henu u 3a0auu oucyunaunvl. MecTo AUCHUIUIMHBI B CUCTEME SKOJOTHUECKUX HAYK.
CBs13b CO CMEXHBIMU AUCUMITTHHAMU. L{enn 1 3a1aun 3a1uThl OKpYXKaroel MPUPOAHON CpeIbl.

1.2. Obwue npobremol 3auumsr okpyscarowel cpeovl. ECTECTBEHHBIE U HCKYCCTBEHHBIC
UCTOYHUKHU 3arps3HeHus. CaHUTapHO-TUTMEHUYECKHE, HKOJIOTMYECKUE M SKOHOMHMYECKHE IIO-
CJICZICTBUSL QHTPOIIOTEHHOM 1A TEIbHOCTH.

1.3. Ioxazamenu xawecmesa okpyowcaroueti cpeovi. CaHUTapHBIC MpaBUa U THTHCHHUYC-
ckue Hopmatussl. [lonstue TIJIK, TTIAB, HIC, U3A, HII, CH.

2. TeopeTnyeckue 0CHOBBI 3alIIMTAa aTMOC(epPbI OT BHIOPOCOB BPeHBIX BelIeCTB

2.1. OcHosubie usuxo-xumuyeckue colUCmea yidaeiueaemvlx dacmuy. ATperaTHble CO-
cTosiHUs BemecTBa. [loHsATHE U KIaccU(pUKaIUs AUCIIEPCHBIX CUCTEM (II0 arperaTHOMY COCTOSI-
HUIO, CII0CO0Y (POPMHUPOBaHHUS, pa3Mepy AUCTIEpCHOM (a3bl). OCHOBHBIE CBOMCTBA MBUICH: TUIOT-
HOCTb (MCTHUHHAs M HAChIMTHAs), yAeNbHasl MOBEPXHOCTb, CHITYYECTh, JUCIEPCHOCTD, aAre3UOH-
HbIe U a0pa3uWBHBIE CBOMCTBA, TUTPOCKOMMMYHOCTh U PACTBOPUMOCTH, AIIEKTpUYECKas 3apsKeH-
HOCTb YaCTHII, CIIOCOOHOCTh a’pO30JIei K CaMOBO3TOPAaHUIO U 00pa30BaHUIO B3PHIBOOMACHBIX
cMmeceit ¢ Bo3ayxoM. OCHOBHBIE METOIBI OMPEENICHHsI JUCIIEPCHOTO COCTaBa IMbUICH (CUTOBBIN
aHaJIN3, CEAUMEHTOMETPUYECKUNA, MUKPOCKOITMYECKHII U METOJT BO3YIITHOM cerapalyi).

2.2. Teopemuyeckue 0CHOBbI OYUCMKU B030YXA OM MBEPOLIX AIPO30IbHBIX Yacmuy. 3aKOH
conpotuiieHuss. OCHOBHBIE 3aKOHOMEPHOCTH ABMXKEHUS M Oca)xxaeHus mbuth. Knaccudukarus
METO/IOB M anmapaToB JJIsi 00E3BPEKHBAHUS IBUIETa30BBIX BHIOPOCOB. OCHOBHBIE XapaKTepH-
CTHMKH IbIICYIaBIUBAIOIIET0 000PYI0BaHUS.

['paBuTaAIIMOHHOE OCaXICHUE YACTHUI[ a’dp030Jii (CBOOOAHOE M CTECHEHHOE OCAXKJICHHE).
HHeprimoHHOE U IEHTPOOSKHOE OCAXKAEHUE MBUIEBBIX YACTHIL.

OuabTpoBaHUE adPO30JIbHBIX YacTull. [loHATHE cTallMOHAPHONW U HEeCTAallMOHAPHOU (PHIIh-
Tpauu. OCHOBHBIE MEXaHU3MbI BBIJICIICHUS TBEPABIX adPO30JIbHBIX YACTHUI] U3 MBLJICBO3AYIIHON
cmecu (3QQeKT KacaHus, THEPLUUOHHBIN, TU(PPY3HOHHBIM U AJIEKTPOCTATUUECKUIT MEXaHU3MBI,
CUTOBBIN AP PEKT).

OcaxxaeHne a’po30JIbHBIX YacTHUI] B AJIEKTPHUYECKOM T1osie. DU3ndecKkre OCHOBHI AJIEKTPH-
YeCKOI OUMCTKH (3apsi/iKa YacTHIl, ABMKEHHE 3apsKEHHON 4acTUIbI K 3JEKTPOoJiaM MPOTHBOIIO-
JIOKHOTO 3HAaKa, OCAKACHUE Ha AJIEKTpoJax). SBieHne oOpaTHOW KOPOHBI, SIBIICHUE 3alAPaHUs
KOpPOHBI.

Mokpas meiieouncTka. OCHOBHBIE 3aKOHOMEPHOCTH BBIJICICHUS TBIIEBBIX YACTHIl U3 Ta-
30BOT0 NMOTOKA (OCAXICHHUE MBIIEBBIX YACTUIl HA KaIlle )KUJKOCTH, OCAXKICHHE MBIIEBBIX YACTHUIL
Ha TUICHKE KHUJKOCTH, OCAXKICHUE TBIUIEBBIX YaCTHUII B clioe OapOoTaxka).

2.3. Teopemuueckue OCHO8bI OUUCKU 8030YXa OM 2a3000pa3uvix npumeceti. AbcopOIu-
OHHAsl OYMCTKA Ta30B. TpeboBaHus, MpenbsBiseMble K abcopOenTam. dusnyeckas U XuUMHUIE-
ckast abcopbuus. O61acTb MPUMEHEHUS METO/Ia B MPOMBINIUIEHHOCTH. CTaTUKa U KMHETHKA MPo-
necca.

AncopOroHHast OYMcTKa ra3oB. TuIbl 1 Ha3HadeHue aacopOoeHToB. CrocoObl pereHepa-
MU ¥ peakTuBanuu copoenToB. Kunernka nporecca. OcOOEHHOCTH MOJEKYISIPHOU, 00beMHON
U noBepXHOCTHOW nud¢y3un. [IuHaMmuka nporecca agcopOuun (u3MeHeHue ¢GppoHTa copOImH,
MOHSITHE BPEMsI 3aIIUTHOTO JCUCTBUS CIIOS aicopOeHTa, BhIcOTa paboTaroriero cios). [Toctpoe-
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HUE BBIXOAHOW KpUBOHM aacopOuuu (MOHSATHE IWHAMUYECKas afcopOIMOHHAs CIOCOOHOCTD,
paBHOBECHas aIcOPOIIMOHHAS CIIOCOOHOCTB ).

MeTtoibl KaTAIUTUYECKOM U TEPMUYECKOW OUUCTKH OTXOMSIIMX ra30B. ['OMOreHHbIN U re-
TeporeHHbIN Karanu3. TpeboBaHus, npeabsaBisgeMble K KaTanuzaropam. [loHaTre npoMoTopoB U
KaTaJMTHIecKuX s710B. Kunernka rereporeHHoro katanusa. [lpunmun padotsl peaktopoB. O0-
JacTh MPUMEHEHHS METOA.

3. TeopeTnueckue 0CHOBBI 3aIIUTHI THAPOchepbI 0T cOPOCOB BpeIHBIX BelleCTB

3.1 Knaccuguxayus cmounvix 600. Knaccudukaiys CTOYHBIX BOJ IO MPUHIUITY JIOIY-
CTUMOCTH HX HCIIOJIb30BaHUS B 000pOTHOM BojocHaOxeHuu. Kiaccudukanus cTOYHBIX BOJ B
3aBHCHUMOCTH OT MecTa UX 00pa3oBaHHUS B TexHOJormuyeckoM mporiecce. Kiaccubukanus npu-
Mecel BOJBI ¢ y4eToM (ha30BO-AUCIIEPCHONW XapaKTEPUCTUKU 3arpsI3HEHUH U UX XMMHUYECKOTO
cocraBa (1o Kynbckomy). JIuodunbabie U muopoOHBIE KOJUIOUABI, XapaKTEPUCTHKA UX YCTOM-
YUBOCTH. MHLIEIUIIPHBIE U MOJIEKYJISIPHBIE KOJUIOHM/IbI, UX CBOMCTBA.

3.2 T'uopomexanuueckue cnocobvl OHUCMKU CMOYHBLIX 600. Teopus MPOIECCOB OTCTaUBa-
HUS B II0JIE TPAaBUTALMOHHBIX cuil. ['MapaBnuyeckas KpynHOCTh yacTull. KuHeTnka paccianBa-
HUS TOJMUANCIIEPCHBIX cycneH3ul. [IpuHINI TOHKOCTOMHOTrO OTCTauBaHUs, MEXaHU3M IpOIIeC-
ca. Teopusi IpoIIECCOB OUMCTKU OT BCIUIBIBAIOLIUX IpUMecel. Teopust mpoieccoB OTCTauBaHUS
B M0JIE IIEHTPOOEKHBIX cuil. DaKTOp pas/ieneHus.

DuUIbTPOBAHUE, MEXAHU3M NPOLIECCOB B 3EPHUCTOM CJOE. XapPAKTEPUCTUKU TMOPUCTOU
Cpelbl: TOPO3HOCTh U yaAeTIbHas MOBEpXHOCTh. Pacuer gunbTpounkia. TpeGoBaHus, MpeabsBIIs-
eMble K QHIBTPYIOIIUM MaTepHUaIaM.

3.3. Quszuxo-xumuueckue cnocobvbl OUUCMKU CMOYHBIX 600. TeopeTHYecKrue OCHOBBI (I1o-
TalMOHHOI'0 Cc110c0o0a OYUCTKHU CTOKOB. DOTOpEeareHTsl JIIsl OUUCTKU CTOYHBIX BOJ, UX KJIacCH-
dukanus u xapakrepuctuka. @akTopsl, BIusionpe Ha 3¢ HEeKTUBHOCTD MpoIecca.

[TonsiTue 00 yCTOMYMBOCTH JUCHEPCHBIX CHUCTEM. OJEKTPUUYECKUH U CTPYKTYpHO-
MeXaHU4YecKUi (GaxTopsl crabunmuzanuu JUoGOoOHBIX KOIOUIO0B. Teopus MpoIeccoB Koarymns-
. CTpoeHHe KOaryJsIHOHHBIX CTPYKTYpP M MX CBOHCTBA. Teopus mporeccoB (GpIoKyIIsIuu.
Tunsl KOaryJasHTOB, UX XapaKTePUCTHKA U MEXAaHU3M JAeUcTBUS. TUIbI (IOKYISHTOB, UX XapakK-
TEPUCTHKA U MEXaHU3M JICHCTBHSL.

OuncTKa CTOYHBIX BOJI OT HICTUHHO PACTBOPEHHBIX KOMIIOHEHTOB. AJICOPOLIMS Ha TBEPBIX
copOenTax. M3orepmbl copOiuu. AncopOrvs Ha TBEpAbIX copOeHTax. dopMUpOBaHUE U TEepe-
Hoc (ppoHTa anacopOumu. CrtaTudeckas U TUHAMHUYECKass aKTUBHOCTh copOeHTa. AncopOuus ak-
TUBHUPOBaHHBIMU yIiIsMU. Perenepanus agcopOentoB. Teopus npouecca noHHOro oomena. Oc-
HOBHBIE 00J1aCTU MPUMEHEHUS NOHHUTOB.

Teopus mpouecca skctpakiuu. M3orepmsl skctpakuuu. KosdduuueHnTt pacnpeneneHus.
OcHoBHBIE TpeOOBaHUS K 3KCTpareHTy. MeMOpaHHble mporecchl pasaeneHus. Kiaccuduxanus
MeMOpaH 0 MEXaHU3MY JAEMCTBUS U XapaKTepy CTPYKTypbl MeMOpaHbl. OCHOBHBIE TPEOOBAHNUS,
npeabsaBiseMble K MeMOpaHaM IpH uX BeiOope. TeopeTrnueckue 0CHOBBI METO/1a 0OPaTHOTO OC-
Moca. JlocToMHCTBa M HEOCTaTKM MEMOpaHHBIX METOA0B. PaKTOpbI, BIMSIONINE HA MEMOpaH-
HBIE ITPOLIECCHI.

DIIEKTPOXUMHUYECKHUE METOIbI 00PaOOTKH M OYUCTKU CTOYHBIX BOA. OOJIaCTh MPUMEHECHHUS.
KonnuecTBeHHBIE XapaKTEPUCTUKH OLEHKH 3S(H(HEKTHBHOCTH DSIEKTPOXHUMHUYECKUX METO/IO0B.
[Tporueccsl, mpoTeKarole Ha KaToAe U aHOJIe IPU MPOIYCKaHUH 3JIEKTPUUYECKOTO TOKA. AHOA-
HOE OKHCJIEHUE U KaTOJAHOE BOCCTAHOBJIEHHE NpuMecei. Teopus mpoiecca 31eKTPOKOaryJIsaini,
rajibBaHOKoaryysiuu. Teopus npoiiecca anekTpoduiotanuu. Teopus mporecca 3IeKTpouaIn3a.

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

3.5 Buoxumuueckas ouucmka cmounwix 600. TeopeTuyeckre OCHOBBI METOAa OMOXUMHYe-
CKOM OYMCTKHM CTOYHBIX BOJ. BHOIIeHO3 akTHBHOTO MIita 1 OWOTUIeHKH. BrimsiHue pa3nunyHbix dax-
TOPOB Ha IpoLecc OMOJIOrHYecKoi OYMCTKU. J[03a U BO3pAcT akTUBHOTO Wia. MoBbIi MHIEKC.
Perenepanusi akTuBHOro Wia. buosornyeckas O4MCTKa B a’pOTEHKAX: OKUCIHUTEIbHAs MOII-
HOCTb, OCHOBHBIE 3Tambl OYUCTKH. [IpuMenenue kucaopoa st Onosoruueckoi ounctku. buo-
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JIOTMYECKasi OYUCTKAa B OMOPHUIBTpaX: OKUCIUTENbHAs] MOIIHOCTh, OCHOBHBIE ATAIlbl OYUCTKH.
TpeboBaHus1, NpeaAbABIsIEMbIE K CTOYHBIM BOJIaM, IIOCTYNAIOIIMM Ha a3POTEHKH U OMOPHIIBTPHI.
buonoruueckast ounctka B Ouonpynax. AHa3poOHasi OUUCTKA CTOUYHBIX BOJ. TeopeTudeckue oc-
HOBBI.

3.6 Tepmuueckue memoObl oUUCmKU U 00€38PEHCUBAHUS CMOYHBIX 600. TeopeTHueckue
OCHOBBI MeTOJa Napo(azHOro OKUCIECHUS (KOTHEBOM MeToa»). Teopernuyeckue OCHOBBI METOAA
KHUJIKO(DA3HOTO OKUCICHHS X METO/Ia TEPMOKATATUTUYECKOT0 OKHCIICHHUS B ITApOra3oBoi dase.

5.3. Tembl 1 (pOPMBI 3aHATHI CEMHUHAPCKOI0 THIIA

Y4eOHBbIi JJaHOM 10 TUCIUILIMHE IPEYCMOTPEHbI IPAKTUYECKUE 3aHATHUS

Tpyno€MKOCTh, 4ac
No HaumenoBanue pasnena dopma npoBeeHus [ ouno-
- JTUCIUATITAHBI (MOTYJIS) 3aHATHUS OYHOE 322: 3a04-
HOC
Paznen 2. Teoperuueckue oc- [IpakTrueckas padora:
HOBBI 3aIIUTHI aTMOC(EpBI OT «Onpedenenue OucnepcHozo co-
1 BBIOPOCOB BPE/IHBIX BEILIECTB CcMasa NPOMbIUUIEHHBIX NbLIE. 4 i 9
Ilocmpoenue ougpepenyuanvro-
20 U UHMESPaNbHO20 pacnpeodeie-
HUe NbLIeBbIX YACHUL)
Paznen 2. Teoperuueckue oc- [IpakTrueckas padora:
o | HOBBI 3aLMTHI atMocdepsl oT | «Pacuem mamepuanivbHo2o o6anam- 5 i 4
BBIOPOCOB BPE/IHBIX BEILIECTB ca nulieyiasiusaioujell yCmaHos-
KU
Paznen 2. Teoperuueckue oc- HrpoBoe npoekTHpoBaHUeE:
HOBBI 3aIIUTHI aTMOC(EPHI OT «Teopemuueckoe obocHosanue
BBIOPOCOB BPEAHBIX BEIIECTB Mmemooa (cnocoba) obezspedicu-
8AHUSL NbLIE2A308bIX 8bIOPOCOE
3 NPOMBLULTIEHHBIX NPEONPUIINULL 6 4 -
PA3IUYHBIX OMpaciel npoMbli-
JIeHHOCMU (Memaniypeuidecko,
Xumuyeckou, Hegpmenepepada-
mulgaroueri u op.)»
Paznen 3. Teoperuyeckue oc- [IpakTrueckas padora:
4 | HOBBI 3alIUTHI ruzipocdepsl oT | «Pacuem mamepuanvrozo banan- 2 i i
cOpPOCOB BPEIHBIX BEIIECTB ca omcmotuHuKa u op. coopyaice-
HUU»
Paznen 3. Teoperuueckue oc- | Ilpaktuueckas pabora: «Pacuem
g | HOBBI 3aIIMTHI TUIIPOCHEPBI OT |  naApamempos coopyrceHull Ons 4 i 9
cOpOCOB BPEIHBIX BEIIECTB 00pabomKu 0cadko8 CMOYHbIX
800»
Paznen 3. Teopernueckue oc- HrpoBoe nmpoekTupoBaHue:
HOBBI 3aITUTHI THIPOCchEpsI OT «Teopemuueckoe obocnosanue
cOpOCOB BPEIHBIX BEIIECTB Memooa (cnocoba) obezspedicu-
6 8aHUS NPOMBIULTIEHHBIX CIOYHBIX 6 4 -
600 (NPOMBIULIEHHO-TUBHEBDIX,
2aNbBAHUYECKUX, XO3AUCTNEEHHO-
OLIMOBHIX)»
Paznen 3. Teopernyeckue oc- Huckyccus:
7 | HOBBI 3aIIUTHI TUAPOCPEPHI OT | «bUOXUMUYECKAS OUUCKA CMOY- 6 - 4
cOpPOCOB BPEIHBIX BEIIECTB HbIX 800. Teopemuueckue 0CHOBbI
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TpynoéMKocTh, yac
No HanmenoBanue pa3znena ®dopma npoBeAeHUs T
= 3a04-
JUCUUTITAHBI (MOTYJIs1) 3aHSITUS OYHOE oc 3a04-
HOC
00pabomKu 0cadko8 CMOYHbIX
800»
Hroro: 34 8 12
5.4. leTaau3anusi CaMOCTOATEJIbHOH padoThI
No HanmeHoBanue paszena Buj1 caMOCTOATENBHOM Tpynoemxocts, vac
Y OYHO-
O4YHas 3a049Has
JTUCITUATITAHBI (MOTYJIs1) paboThl sa0uHas
Paznen 1. Beenenue B kypc «Teope-
| | THUECKHE OCHOBBI 3AIUTHI OKPYKa- [ToaroroBka K TeCTOBO- 2 12 8
romeit cpeap» (Tema: 1.3. Tlokazare- MY KOHTPOJIIO
JIM Ka4eCTBa OKPYIKAIOIICH CPeIbl)
Paznen 2. TeopeTnueckue OCHOBBI
[ToaroroBka Kk TeCTOBO-
3amUThI aTMOC(EphI OT BHIOPOCOB
My KOHTPOJIIO, TIOJTO0-
2 | Bpennbix BemecTB (Tema: 2.1. Oc- 6 8 12
. TOBKA K MPAKTUICCKOMY
HOBHBIC (PU3HKO-XUMHUYECKUE CBOM-
3aHSTHIO, 3aIllMTa OTYETa
CTBA YJIaBJIMBAEMbIX YACTHII)
Paznen 2. TeopeTudeckrue OCHOBBI
[ToaroroBka K T€CTOBO-
3alUThl aTMOC(Ephl OT BHIOPOCOB
My KOHTPOJIIO, MOTO0-
3 | BpenHbix BemecTs (Tema: 2.2. Teope- 6 8 14
TOBKA K IMPAKTUICCKOMY
TUYECKUE OCHOBBI OUMCTKU BO3TyXa
3aHSTHIO, 3aIllMTa OTYETa
OT TBEPJBIX a9PO30JIHHBIX YACTHII)
Paznen 2. TeopeTnueckue OCHOBBI
3aIUThl aTMOC(EPBI OT BEIOPOCOB
= bep p [ToaroroBka K T€CTOBO-
4 | Bpeansix BemecTs (Tema: 2.3. Teope- 2 6 6
My KOHTPOJIIO
TUYECKUE OCHOBBI OUMCTKH BO3TyXa
0T ra3000pa3HbIX IpUMeceii)
Paznen 2. TeopeTudeckre OCHOBBI
[ToaroroBka k UTPOBOMY
5 | 3ammThl atMochepsl OT BHIOPOCOB 10 12 12
MPOEKTUPOBAHUIO
BPE/THBIX BEIIECTB
Paznen 3. Teoperuyeckue OCHOBBI
[ToaroroBka K TeCTOBO-
3alUThl  THApPOchEepsl OT CcOpPOCOB
My KOHTPOJIIO, TIOJITO-
6 | Bpemnsix BemiecTB (Tema: 3.2. I'ma- 6 8 8
TOBKa K MMPAKTUIECKOMY
POMEXaHUYECKHE CIOCOOBI OYUCTKH
3aHSTHIO, 3aIUTa OTYETa
CTOYHBIX BOJI)
Paznen 3. Teopernueckue OCHOBBI
3alMThl  THApPOchEepsl OT CcOpPOCOB
HI Apochep p [ToaroroBka K TeCTOBO-
7 | Bpeansix BemecTB (Tema: 3.3. Ousu- 2 6 6
My KOHTPOJTIO
KO-XHUMHUYECKHUE CIIOCOOBI  OYHCTKHU
CTOYHBIX BOJI)
Paznen 3. Teoperndeckne OCHOBBI
g | 33mHTHI ruapochepsr oT cOpocoB | [loaroToBka K TECTOBO- 2 6 6
BpenHbIX BemlecTB (Tema: 3.4. Xumu- MY KOHTPOJIIO
yeckue Meto bl ouncTku CB)
Paznen 3. Teoperuueckue ocHOBBI | [loAroToBka Kk mpaktuye-
9 | 3ammTel rHIpOcdeEpbl OT COPOCOB | CKOMY 3aHSATHIO - JHC- 4 8 8
BpeaHbIX BemiecTB (Ttema: 3.5. buo- KyCCUU
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No HanmMeHoBaH#Me pasena Bu1 caMOCTOSITETBHOM TpynoemxocTs, Hac
= OYHO-
JTUCIUTUTAHBI (MOJTYJIIST) paboThI ouHas | saouHa | oo
XUMHUYECKasi OYMCTKA CTOYHBIX BOJ)
Paznen 3. Teoperndeckue OCHOBBI
3alUTBl  TUAPOCPEpPBl OT CcOPOCOB TTOArOTOBKA K TECTOBO-
10 | Bpenubix BemecTB (Tema: 3.6. Tep- 2 6 6
My KOHTPOJIIO
MHUYECKHE METOJbBI OYHCTKH U 00e3-
BPEXKHUBAHUS CTOUHBIX BOJI)
Paznen 3. Teopernueckue OCHOBBI
[ToaroroBka Kk UTPOBOMY
11 | 3ammTel THApOChEpbl OT cOpoOCOB 10 12 6
MIPOCKTHPOBAHUIO
BPE/IHBIX BEIIECTB
[TonroroBka K MPOMEXYTOUHOH arTe- | V3yueHue JIeKIMOHHOTO
cTaruu (3a4eT Marepuana, JuTeparyp-
1p | Crauwn (3aet) puana, MTEPATYP- | 375 | 375 | 375
HBIX UCTOYHUKOB B COOT-
BETCTBHM C TEMATUKOMN
Hroro: 55,75 | 95,75 | 83,75
6. [lepeyeHb y4eOHO-MeTOAUYECKOT0 00ecnieYeHN sl N0 TUCIUIITTHHE
OcHOBHasi M JONOJIHUTEIbHAS JUTEpPaTypa
KonuuecTBo 3k-
No lon u3- 3eMILISIPOB
ABTOp, HAMEHOBaHUE o
/11 JIaHUS B HAy4YHOU OMO-
JIMOTEKE
OcHoBHasi yueOHasi IuTEPaATYpa
1 | Bonkos, B.A. Teoperuueckre OCHOBBI OXpPaHbI OKPY>Karo-
meit cpensl: yuebnoe mocodbue / B.A. BonkoB. — CaHkr- ToMHOTeKCTOBLL
[TerepOypr: Jlanp, 2021. — 256 ¢. — ISBN 978-5-8114-1830- OCTVIL DK BXO-
5. — Teker: osnekrponnsld // Jlanb: anexktponHo- | 2021 AOCTYIT 1P
i JIe T10 JIOTHHY H
OoubIMoTeYHas cucrema. — URL: Hapoo™
https://e.lanbook.com/book/168791 — Pexum moctyna: ajs P
ABTOPH3. TIOJIb30BATEIICH.
2 | Konpnos, B.b. Teoperndeckne OCHOBBI 3allIUTHI OKPYKal0-
mei cpenpl: yueOHuk uisi By3oB: [16+] / B.b. Konbios,
O.B. Kongpartsesa; pea. B.b. KonbsoB. — Mocksa: [Ipome- [TonHOTEKCTOBBIN
tei, 2018. — 734 c.: cxem., Tabn. — Pexxum mocTyma: 1o 2018 JOCTYTI TIPH BXO-
MIOJIIIUCKE. — URL: JI€ T10 JIOTHHY U
http://biblioclub.ru/index.php?page=book&id=483194 - naposo*
bubnuorp.: c. 661-663. — ISBN 978-5-906879-79-0. —
TekcT: 2eKTPOHHBIN.
JlonoHUTeILHAS y4eOHAasl JUTEpaTypa
3 | Beromkun, A.I'. OCHOBBI MHXEHEPHOH YKOJIOTHH: yaeOHOE
nocobue / A.I. Beromkun. — Cankt-IletepOypr: Jlaus, ITonHOTEKCTOBBIM
2018. — 332 c. — ISBN 978-5-8114-2822-9. — Tekcrt: 31ek- o018 | AOCTYM TIpH BXO-
TPOHHBIN // DNEKTpOHHO-OMOMMOTEeYHast cuctema «JIaHby: JIE TI0 JIOTHHY H
[caiiT]. — URL: https://e.lanbook.com/book/107280 — Pe- naposo*
KUM JIOCTYTA: JIsl aBTOPU3. MOJIb30BATENCH.
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https://e.lanbook.com/book/168791
http://biblioclub.ru/index.php?page=book&id=483194
https://e.lanbook.com/book/107280

KonuuectBo 3k-

No lNon us- 3EMILISIPOB
ABTOp, HaAanMMCHOBAHUEC o
n/m JTaHUS B Hay4HOU OUO-
JIMOTECKE
4 | BeromkuH, A.I'. OCHOBBI HHXEHEPHOH 3Kosoruu. Teopus,
npuMepsl, 3aaaun: yaeOHoe mocodue / A.I'. BeromkuH. — o /HOTEKCTOBLL
Cankr-IlerepOypr: Jlans, 2022. — 512 ¢. — ISBN 978-5- OCTVIL DM BXO-
8114-1525-0. — Tekct: o2yeKTpoHHBIN // OnekrpoHHo- | 2022 AOCTYT TP
. . . € T10 JIOTUHY U
oubnmmoreunass cuctema «Jlamp»: [caiit]. — URL: -
https://reader.lanbook.com/book/211553#4 — Pexxum pocty- poJt
11a: JJIs aBTOPU3. 0JIb30BATENEH.
5 | Beromikun, A.I'. OCHOBBI MH)XEHEPHOM 3alllUTHl OKPYKar0-
meit cpenpl / A.l'. BeromkuH. — 2-¢ u34. WICOp. U JIOM. — o
Mocksa; Bonorna: Uadpa-Umxkenepus, 2016. — 456 c.: ui., Hosmotexcroeli
; JOCTYII NIPU BXO-
Tabn., cxem. — Pexxum noctyma: mo mommucke. — URL: 2016 © 110 OLHHY 1
http://biblioclub.ru/index.php?page=book&id=444182 - e
bubmuorp. B xu. — ISBN 978-5-9729-0124-1. — Tekcr: p
JJIEKTPOHHBIN.
6 | Beromkun, A.I'. TexHu4eckue CpecTBa HHKCHEPHOH IKO-
noruu: ydeOHoe mocobue / A.I'. Beromkwmn. — CaHKT- o IHOTEKCTOBLL
[TerepOypr: Jlanp, 2018. — 424 c¢. — ISBN 978-5-8114-2825- OCTVII DI BXO-
0. — Tekct: ayeKkTpoHHBIH // DnexkTpoHHO-OMOMMoreunas | 2018 AOCTYIL P
. o ) JI€ T10 JIOTHHY U
cucremMa «Jlanby: [caiiT]. — URL: Hanoo™
https://e.lanbook.com/book/107281 — Pexxum noctyma: yis P
aBTOPU3. MOJIb30BATENCH.
7 | Hukudopos, A.®. MexdazHbie epexoabl B aacopOIHOH-
HbIX mporeccax [Tekct]: yueb. mocobue ansi CTYACHTOB
CIeIMaIbHOCTEN 270112 - Bogocnabxxenue
u Bogootsenenue, 280201 - OxpaHa okpyKarolleil cpeabl U
paIMoH. HCIIOb30BaHUE TPUPOJ. pecypcos, 280202 - Mu- | 2010 60 3K3.
KeHep. 3amuTa okpysxatouiei cpeast / A. @. Hukudopos,
JI. B. Bacunenko, T. B. JloOyxuna ; Ypaiu. roc. JT€COTEXH.
yH-T, Ypan. ®enep. yH-T uM. nepsoro IIpesunenra Poccun
b. H. Enpniuna. - ExatepunOypr: YIJITY, 2010. - 186 c.
8 | CocnoBckuii, B.M. Ilpoueccsl U anmaparsl 3alUThl OKpY-
xatomend cpeasl. Adcopobums razoB / B.M. CocHoBckwid,
H.b. CocHoBckas, C.B. CrenaHnosa; ®denepanbHOE N
. [TonHOTEKCTOBBIN
are’TcTBo 1o obpaszosanuto, 'OY BIIO Kazanckuit rocy-
. o . JOCTYI IPH BXO-
JApCTBEHHBIM TexHonorndeckuid ynusepcureT. — Kazanb: | 2009
JI€ T10 JIOTHHY U
KI'TY, 2009. — 114 c.: un — Pexxum gocTyna: 1o Mmojarnucke. HaDOIO*
— URL.: http://biblioclub.ru/index.php?page=book&id= P
259096 — bubnmorp. B xH. — ISBN 978-5-7245-0514-2. —
TekceT: DJIEeKTPOHHBIN.
9 | CoraukoBa, E.B. Teopernueckne OCHOBEI TIPOIIECCOB 3aIllH-
TBI cpenbl ooutanus: yueOHoe nmocooue / E.B. CoTHuKOBa,
B.II. [Imutpenko, B.C. CotnukoB. — Cankr-IlerepOypr: To/HOTEKCTOBLL
Jlanb, 2014. — 576 c. — ISBN 978-5-8114-1624-0. — Tekcr: OCTVIL IIDH BXO-
ANIEKTPOHHBIA  //  DneKTpoHHO-OmMOMMoTeuHass cucrema | 2014 AOCTYIL P

«Jlanby: [caiit]. — URL: https://e.lanbook.com/book/53691
(mara obpamenus: 26.10.2019). — Pexxum moctyna: ajis aB-
TOPH3. TIOJIE30BATENCH.

JIE TI0 JIOTHHY H
apoJiro*

13



https://reader.lanbook.com/book/211553#4
http://biblioclub.ru/index.php?page=book&id=444182
https://e.lanbook.com/book/107281
http://catalog.usfeu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=CATL&P21DBN=CATL&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9D%D0%B8%D0%BA%D0%B8%D1%84%D0%BE%D1%80%D0%BE%D0%B2%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87
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

10 | TeopeTnyeckre OCHOBBI (PU3UKO-XMMHUYECKHX MPOIECCOB
OounCTKU BOJBI [TekcT]: yueOHOE mocoOue uisi CTYJIEHTOB
cnenuansHocteir 270112 "BopmocHaOkeHue MBOIOOTBENE-
Hue", 280302 "Komruiekc. UCIOIb30BaHUE U OXpaHa BOJI-
HbIX pecypcoB”, 280201 "Oxpana okpyxaroiiei cpeasl u
palMOH. UCIHOJb30BaHue npupoa. pecypcon”, 280202 "1Un-
KeHep. 3amuTa okpyxaromei cpenst”" / A. @. Hukudopos
[1 ap.]; Ypau. roc. TexH. yH-T - YIIW, Ypaiu. roc. 1eCOTeXH.
yH-T. - ExarepunOypr: YIJITY: YI'TY-VIIH, 2008. - 152
C.

2008 35 ak3.

*- MMpeKAC YEM HpOfITPI 10 CCBILJIKE, HCO6XOI[I/IMO BOITH B CUCTEMY

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOU MH(POPMAIMOHHO-00Pa30BaTENbHOM Cpebl oOecneun-
Ba€TCS COOTBETCTBYIOIIMMHU CPEACTBAMU MH(POPMAIITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTH.

DJIeKTPOHHBbIE OMOJIUOTEYHbIE CHCTEMBbI
Kaxapiii oOyvaromuiics oGecrieueH JOCTYIOM K 3JIEKTPOHHOW OMOIMOTEUHOUN cucTeme
YIJITY (http:/lib.usfeu.ru/), yauBepcampHast 6a3a nmanHbix East View (OO0 «MBUCy)
https://dlib.eastview.com/browse/udb/12 , 55C WH3narensctBa Jlanp http://e.lanbook.com/, 3bC
YuuBepcuterckas 6ubimoreka onnaita http://biblioclub.ru/, conepskammx u3aaHus MO0 OCHOBHBIM
M3y4aeMbIM AUCHMILTUHAM U C(OPMUPOBAHHBIX MO COTJIACOBAHUIO C MPaBOOOIaAaTeNsIMU y4ueo-
HOM M y4eOHO-METOANYECKOM JIUTEPaTYypPHI.

CnpaBouHble H HH(POPMALHOHHBIE CHCTEMBbI
1. CnpaBouno-nipaBoBas cuctema «Koucynprant ITmrocy (http://www.consultant.ru/).
2. CnpaBouno-nipaBoBas cuctema «Cucrtema TAPAHT». CBoOomubIH H0CTYI (peXHM
nocrtyna: http://www.garant.ru/company/about/press/news/1332787/).
3. IIporpammuas cucrema sl OOHApY>KEHHUSI TEKCTOBBIX 3aWMCTBOBAHUH B YYEOHBIX H
Hay4HbIX paboTax «Anrumnaruar. BY3» (URL: https://www.antiplagiat.ru/).

IIpogdeccnonanbubie 6a3b1 JAHHBIX

1. DONEeKTPOHHBIM (OH]J MPABOBBIX U HOPMATUBHO-TEXHUYECKUX JIOKYMEHTOB // AK-
nuonepHoe obmiectBo «MHpopmannonnas kommanus «Kogexey» (https://docs.cntd.ru/). Pexxum
JIOCTYTIa: CBOOOTHBIH.

2. OdunmanbHEI MHTEpHET-TIOpTaN TpaBoBoi mH(popmanuu (http://pravo.gov.ru/). Pe-
JKUM JIOCTYTIa: CBOOOTHBIN

3. ba3a nmonHOTEKCTOBBIX U OMOIMOrpaduIecKnx ONUCAHUN KHUT U NEPUOINYECKUX U3-
nanuii (http://www.ivis.ru/products/udbs.htm). Pexxum gocryna: cBoO601HBII

4. HpopMalOHHbIE CUCTEMBI, OAHKH JTaHHBIX B 00JIACTH OXPaHbl OKPYXKAIOLIEH cpeabl
U TIPUPOJONOIb30BaHus — Pexum noctyna: http://MUHIPUPOABIPO.pP

5. Uudopmammonnas  cucrema «TEXHOPMATHUB». —  Pexum  jgocryna:
https://www.technormativ.ru/ ;

6. Hayunas snexrponHas 6ubnmoreka elibrary. — Pexxum nocryma: http://elibrary.ru/ .

7. TIporpammsr aist sxosoroB ECOReport. — Pexxum moctyna: http://ecoreport.ru/ ;

8. Undopmanmonnsie cucremsl «buopasnoobpasue Poccum». — Pexum nocryna:
http://www.zin.ru/BioDiv/
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HopmaTuBHO-IpaBOBbIE AKTHI

1. ®enepanbubiii 3akoH «O0 oxpane okpyxatomen cpeab» oT 10.01.2002 Ne7-D3 (pen.
or 30.12.2020). C wu3m. u pgom., Bcryn. B cuiay ¢ 01.01.2021. — Pexum pgocryna:
https://demo.consultant.ru/cgi/online.cqi?reqg=doc&ts=51460506304105653232087527&cacheid
=618FE8A01F3CE2A2127C47EF7B50C3B2&mode=splus&base=RZR&n=357154&rnd=61BB
4DBBDBB4934B5196112E78BCA831#1ylrpozekjs

2. ®enepanbHblil 3akoH «O0 oxpaHe atmMocdepHoro Boszmyxa» ot 04.05.1999 Ne96-d3
(pen. oT 08.12.2020). — Pexxum JIOCTYTIA:
https://demo.consultant.ru/cgi/online.cqi?reqg=doc&ts=82378222807697057290023339&cacheid
=2AA1E5C242A63283400C0CB75CA1BFAA&mMode=splus&base=RZR&n=370329&rnd=61B
B4DBBDBB4934B5196112E78BCA831#1d3yq78x4ot

3. ®eaepanbHbIi 3ak0H «O0 0TX0JaX MPOU3BOJICTBA U MOTPeOIeHHs» OT 24 uroHsa 1998
r. Ne 89-@3 (pen. ot 07.04.2020). C u3m. u nom., Berym. B cuity ¢ 14.06.2020. — Pexxum nocty-
mna:
https://demo.consultant.ru/cgi/online.cqi?req=doc&ts=211626294608152263367298476&cachei
d=4C3CCAF5034C6A2E2E4FEA685E43BD91&mode=splus&base=RZR&n=340343&rnd=61
BB4DBBDBB4934B5196112E78BCA831#77nt098coio

4. Boansrii koaeke 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 IPOBeeHUsI POMEKYTOYHOM aTTecCTAIlUN
o0yyaromuxcs Mo JUCIUNIHHE

7.1. [lepeuyeHb KOMIETEHIHIT ¢ YKa3aHHEM 3TanoB uX (JopMHUPOBAHUSI B MpoIecce
0CBOEHHsI 00pa30BaTeIbHOM MPOrpaMMbI

@DopmupyeMble KOMIETEHINT

Bun u ¢popma koHTpOIS

YK-1. CnocobeH ocymecTBiIsTh MOUCK, KPUTH-
YeCKUil aHaIn3 W CHHTE3 MH(OpManuy, mpume-
HSITh CUCTEMHBIH MOJXO/ ISl PEIICHHUS TIOCTaB-
JICHHBIX 3a7a4

ITIpoMesKyTOUHBIH KOHTPOJIb: KOHTPOJIbHbBIE
BOIIPOCHI K 3a4ETY

Tekymmii KOHTPOJIb: BBIIOJIHEHUE NPAKTH-
YecKoi paboThl, yyacTue B JUCKYCCHH, BBI-
MOJIHEHUE 3aJIJaHUs [0 UTPOBOMY IIPOEKTUPO-
BaHUIO, TECTUPOBAHUE

IMK-2. CriocoOHOCTh aHAIM3UPOBATH TEXHOJIO-
TMUYECKHE TPOLECChl U PEXUMBI paboThI Aei-
CTBYIOIIMX MPOU3BOJICTB, PACCUUTHIBATH DKOJIO-
TMUYECKHE PUCKU JUIsI OpPTaHU3alMil ¢ MO3MLUHU
PEKOHCTPYKIIMU  (COBEPILIEHCTBOBAHUS) JeH-
CTBYIOIIMX MPOU3BOJCTB, a TAKXKE CO3aBAEMBIX
HOBBIX, YKOJIOTHYECKH 0€30MacHbIX, TEXHOIOTHI
1 000pyAOBaHUS

ITpoMe:KyTOUHBIH KOHTPOJIb: KOHTPOJIbHbBIE
BOMPOCHI K 3a4YETY

Texkymuii KOHTPOJIb: BBINOJHEHUE MNPAKTH-
YecKo paboThl, ydacTue B AMCKYCCUH, BbI-
MOJIHEHUE 3a/IaHUsl TI0 UTPOBOMY MPOEKTUPO-
BaHUIO, TECTUPOBAHUE

IMK-3. CrnocoOHOCTh OCYIIECTBISTH JKOJIOTO-
TEXHUYECKUM aHalu3 MPOEKTOB BHEJPEHUS HO-
BOU MPUPOAOOXPAHHON TEXHUKH U TEXHOJOTUU
C YY€TOM HaWJy4dlIuX JOCTYIHBIX TEXHOJIOTHI B
o0JacTy OXpaHbl OKPYXKAlOIIeH Cpebl U paruo-
HaJIbHOTO UCIOJIb30BAHUSI PECYPCOB

ITpoMe:KyTOUHBIH KOHTPOJIb: KOHTPOJIbHbBIE
BOMPOCHI K 3a4YETY

Texkymuii KOHTPOJIb: BBINOJHEHUE IPaKTH-
Yeckoil paboThl, ydacTue B AMCKYCCUH, BbI-
MOJIHEHUE 3a/IaHHsI TI0 UTPOBOMY MPOEKTHUPO-
BAaHUIO, TCCTUPOBAHUE
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https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=211626294608152263367298476&cacheid=4C3CCAF5034C6A2E2E4FEA685E43BD91&mode=splus&base=RZR&n=340343&rnd=61BB4DBBDBB4934B5196112E78BCA831#77nt098coio
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=211626294608152263367298476&cacheid=4C3CCAF5034C6A2E2E4FEA685E43BD91&mode=splus&base=RZR&n=340343&rnd=61BB4DBBDBB4934B5196112E78BCA831#77nt098coio
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7.2. Onucanne nNokasaresjeil 1 KpUTEPHEB OLICHMBAHUSI KOMIIETCHI[HI HA Pa3JINYHbIX
Tanax ux popMUpoBaHuUsl, ONMCAHHE KA OLlCHUBAHUS

Kpurepun oneHMBaHHs YCTHOIO OTBETa HA KOHTPOJILHBIC BOIPOCHI 3a4eTa (IIpomMe-
JKYTOYHBII KOHTPOJIb (popmupoBanue kommnerenmuii YK-1, IIK-2, [IK-3)

3aumeno — aH TOJHBIN, Pa3BEPHYTHIN OTBET Ha IOCTABJICHHBIN BOIIPOC, IIOKa3aHa CO-
BOKYITHOCTh OCO3HAHHBIX 3HAHUHI 00 0OBEKTE, OKA3aTEeIbHO PACKPBITHI OCHOBHBIE MOJOXKCHUS
TEMBI; B OTBETE IPOCIECKHUBACTCA YETKasi CTPYKTypa, JIOTMYECKasl IOCIEN0BAaTENIBHOCT, OTpa-
JKaromiasi CyIIHOCTh PACKPhIBAEMBIX IMOHSATHH, TEOPUH, sSBICHUH. 3HAHUE 00 0OBEKTE NEMOH-
cTpupyercs Ha (JOHE MOHUMAHUS €ro B CUCTEME JaHHON HayKU U MEXIUCLUIIMHAPHBIX CBA3EH.
OTBeT M3JI0KEH JIUTEPATYPHBIM S3bIKOM B TEPMHHAX HAYKH, TOKa3aHa CIIOCOOHOCTH OBICTPO pe-
arupoBaTh HAa YTOYHSIOLINE BOIIPOCHI,

3aumeno — aH NOJIHBIN, pa3BEPHYTHIM OTBET HA NIOCTABJIEHHBINM BOIIPOC, IOKA3aHO yMe-
HUE BBIJICINUTH CYILECTBEHHBIE U HECYIECTBEHHBIEC NTPU3HAKU, IPUUNHHO-CIICICTBEHHBIC CBS3H.
OTBeT 4eTKO CTPYKTYpHUpOBaH, JOTUYEH, U3JIOKEH B TEPMHMHAX Hayku. OJHAKO JONYLICHbI He-
3HAYUTENbHbIC OUIMOKH WJIM HEJO0YEThl, UCIIpaBJIEHHbIE 0aKalaBpOM C OMOILBIO «HABOISAIIMX)
BOIIPOCOB;

3aumeno — NlaH HENOJHBIA OTBET, JIOTUKA M IOCJIEJOBATEIbHOCTD W3JI0KEHUS UMEIOT
CYILIECTBEHHbIEC HapylIeHUs. JlonyieHsl rpyoble OMKUOKY MPU ONPEEIEHUU CYITHOCTH PacKphl-
BaeMbIX IOHATHI, TE€OpUH, SBJIEHUHN, BCIEICTBIE HEMOHMMAaHUs OaKaJaBpOM UX CYIIECTBEHHbIX
U HECYLIECTBEHHBIX IIPU3HAKOB M CBs3€l. B OTBETE OTCYTCTBYIOT BBIBOJBI. Y MEHUE PACKPBITh
KOHKpPETHBIE NPOsIBICHUs 00O0OIIEHHBIX 3HAHUI He Noka3aHo. PeueBoe odopmiieHue Tpelyer
IIOIIPABOK, KOPPEKIIUH;

He 3aumeno — GakanaBp JEMOHCTPUPYET HE3HAHUE TEOPETUYECKUX OCHOB IpeaIMeTa, He
yMEeT JieJaTh apryMEHTUPOBAHHBIE BBIBOJbBI U IPUBOAUTH IMPUMEpPHI, IOKA3bIBAET cllaboe BIa-
JIEHUE MOHOJIOTUYECKOM peublo, HE BIIAACET TEPMHUHOJIOTHEN, TPOSBIIAET OTCYTCTBUE JIOTUYHO-
CTH U NOCIIE0BATEIbHOCTH U3JI0KEHHUSI, AETACT OMMOKH, KOTOPbIE HE MOXKET UCIPABUTD, J1aXKe
IIPU KOPPEKLMH NIPENOJAaBATENIEM, OTKA3bIBAETCS OTBEYATh HA 3aHATUU.

Kputepun oueHMBaHMsI BBINOJHEHHS NPAKTHYECKUX PadoT (TeKymHid KOHTPO.Jb
¢popmupoBanus komnerennuii YK-1, IIK-2, ITK-3)

«5» (omauuno): paboTa BHIIOJIHEHA B CPOK; OPOPMIICHHE U COJIepKaTeNIbHasl YacTh OTYETa
o0pa31oBble; paboTa BHIIOJHEHA CAMOCTOSITENIbHO; MPUCYTCTBYIOT COOCTBEHHbIE 0000IIEHUS,
3aKJIF0OYeHHs U BBIBOJbI. OOyyaromuiicss ObICTPO OPUEHTHPYETCS B OTYETE U OTBEYACT Ha YTOU-
HSIOIINE BOTIPOCHI.

«4» (xopowio): paboTa BBIIIOJHEHA B CPOK; B OPOPMIICHUN OTYETa U €ro CoJiepKaTeIbHON
YacTHU HET rpyObIX OMIMOOK; paboTa BBINOJHEHA CAMOCTOSTENIbHO; PUCYTCTBYIOT COOCTBEHHBIE
0000111eHus, 3aKII0YeHNsT U BBIBO/BI. OOyuaromuiicss OpUEeHTHPYETCsl B OTYETE UM OTBEYaeT Ha
YTOYHSIIOIIME BOTIPOCHI C TOMOIIBIO TIPETOIaBaTEelIsl.

«3» (voosnemeopumenvHo): paboTa BBIIOJIHEHA C HapylIeHUEeM rpaduka; B 0pOpMICHHH,
COJIepKATEIBHOM YacTH OTYETa €CTh HEIOCTATKH; Pad0Ta BHIMOIHEHA CAMOCTOSTENILHO, IPHCYT-
CTBYIOT COOCTBEHHBIE 000011eHNs. OOyUaromuics ¢ TPyJJOM OPUEHTUPYETCS B OTUETE U OTBEYA-
€T TOJILKO Ha TIOJIOBUHY 337]aBa€MbIX €My BOIIPOCOB.

«2» (Heydoeremsopumenvro): opopmiieHne pabOThl HE COOTBETCTBYET TPEOOBAaHUSIM; OT-
CYTCTBYIOT WJIH CJIeJIaHbl HENPABUIIBHBIE BHIBOJIBI H 0000meHHst. O0yJaronuiicss He OpPUEHTHPY-
€TCs OTYETHBIX MaTepHajgax U He MOXKET MOSCHUTh pacCUMTAaHHBIE TaHHBIE.

Kpurtepuu oneHuBaHus y4acTusi B JTHCKYCCHH (TEKYIIHl KOHTPOJIb (GOPpMUPOBAHHUS
xomnerenuuii YK-1, ITK-2, ITK-3)

«5» (omauyno): paboTa BBIOJIHEHA B CPOK; JAOKJIA]] TPEICTABICH B BHJIC TIPE3CHTAINH; CO-
JepiKaTeabHas 4acTh paboThl 00Opas3IoBasi; MPUCYTCTBYIOT PEKOMEH/IAIMH, 3aKIIOUYECHHS U apry-
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MEHTHPOBAaHHBIC BHIBOABI. OOyUaronuiics MpaBUIbHO OTBETHII HA BCE BOMPOCHI MPH 3AIIUTE J10-
ki1aga. [IppHrMaI akTHBHOE y9acTHe B KOJUICKTHBHOM aHAIN3E B O0CYKICHHU.

«4» (xopowo): paboTa BBIIOJIIHEHA B CPOK; COJepKATeNbHAs YacTh JOKIa/1a HE UMEET Ipy-
ObIX OIIMOOK; MPUCYTCTBYIOT PEKOMEHIAINH, 3aKIIOYCHUS W apryMEHTHPOBAaHHBIC BBIBOJIBI.
OOyuarouuiics pu 3aluTe JOKIJIAAa IPaBUIBHO OTBETHII HA BCE BOIPOCHI C MOMOIIBIO MPETo-
nasaresst. [IpuHuMan yqactue B KOJUIGKTUBHOM aHAIIM3€ M 0OCY)KICHUU.

«3» (yoosnemsopumenvro): padoTa BBHIIIOIHEHA ¢ HapyIIeHHEeM rpaduka; B coaepKareib-
HOW YaCTH JTOKJIaJa €CTh HEJAOCTATKH; B JOKJIA/Ie IPUCYTCTBYIOT COOCTBEHHBIC BBIBOIBI. O0yYa-
IOIUICS TpU 3anuTe paboThl OTBETHII HE Ha BCEe BOMPOCHL. OOydaronuiicss He MPUHUMAN yda-
CTHE B IUCKYCCHUHU.

«2» (HeyOosnemseopumenbHo): CoepKaHue TOKIaaa HeMH()OPMATHBHO; OTCYTCTBYIOT WU
C/IeJIaHbl HEMPABWIIbHBIC BBIBOJBI U pekoMeHaau. OOyJyaromuicss HEKOMIICTEHTEH U HE OTBe-
THJI Ha BOIIPOCHI TIPH 3aIIUTE PaOOTHI.

Kputepun omneHuBaHus 3aJaHUs MO0 MUTPOBOMY NPOEKTHPOBAHUIO (TEeKYIHii KOH-
TpoJb popmupoBanus komnerenuuii YK-1, IIK-2, IIK-3):

«5» (omauyno): paboTa BBHIIIOJHEHA B CPOK; COJAEpKaTeNbHAs YacTh JOKJIAAa M MPEIJIo-
JKCHHBIC METObI 00C3BPEKHUBAHUS 00Pa3IOBbIC; MPUCYTCTBYIOT PEKOMEH/IAIIUH, 3aKIIFOYCHUS U
apryMEHTUPOBAHHBIE BBIBOIbI. OOyUarONIMIICS MPAaBUIHLHO OTBETHII HA BCE BOMPOCHI TIPH 3aIIUTE
npoekTa. [I[puHuMaI akTHBHOE Y4acTHE B TUCKYCCHH.

«4» (xopowo): paboTa BBHIIOJIHEHA B CPOK; B COJCPIKATEIBHON YacTh JOKIaga U MPeIo-
JKCHHBIC BO3JyXOOXPAaHHBIX MEPOIPHITUAX HET TPYOBIX OMIMOOK; MPUCYTCTBYIOT PEKOMEHIa-
[IUH, 3aKJIFOYCHUS U apTyMEHTHPOBAHHBIC BBIBOJBI. OOyJaromuiics Mpy 3alluTe MPOCKTa Ipa-
BUJIBHO OTBETHJI Ha BCE BOIPOCHI C TOMOIIBIO TIperoiaBaTeis. [[puHuMan yuactue B JUCKYCCHH.

«3» (yoosremeopumenvHo): paboTa BBHINOJIHEHA C HapylIeHHEM Tpaduka; B IPEaIOKEH-
HOM METOJIe 00€3BPEKHMBAHUS €CTh HEJOCTATKH;, B JIOKJIAJIC IPUCYTCTBYIOT COOCTBEHHBIC BBHIBO-
nel. OOy4JaroIUiACs TpU 3alUTe MPOSKTa OTBETUII HE Ha Bce BOMPOChl. OOydaromuiics He pH-
HUMaJl Y4aCTHE B JJUCKYCCHH.

«2» (HeyoosnemeopumenbHo): TPENIOKECHHBIE METOABl 00C3BPEIKUBAHUS SBIISIOTCS HE
3¢ (HeKTUBHBIMU; OTCYTCTBYIOT MJIU CJIEaHbl HEMPAaBUIIbHBIE BHIBOJBI U pekoMeHaamuu. O0yda-
IOIIUICS HE OTBETUJI Ha BOIIPOCHI TPH 3amuTe poekTa. OO0yJaronuiicss He MPUHUMAI Yy9acTHe B
JTUCKYCCHH.

Kpurtepun oneHuBaHusi BHINOJHEHHUS 3aJaHUI B TecTOBOH (popme (TeKymMid KOH-
Tpoab popmupoBanus kommerenuii YK-1, IK-2, ITK-3)

[To uToram BBITIONHEHHUS! TECTOBBIX 3aJlaHUI OIIEHKA MPOU3BOJIUTCS IO YETHIPEXOalib-
HoM mikane. [Ipy nmpaBUIBHBIX OTBETaX Ha:

86-100% 3amaHuil — OLIEHKA «OMAUYHON,

71-85% 3amaHuii — OLIEHKA «XOPOULON»,

51-70% 3amaHuil — OLIEHKA «Y0081emMB8OPUMENbHON,

MeHee 51% - oreHKa «Hey0061emeopumenbHo.

7.3. TunoBble KOHTPOJIbHbIE 32IaHUS WM MHbIEe MAaTePHAJIbl, He00X0AUMbIe /15l OLleHKH
3HAHUI, YMEHUH, HABBIKOB M (MJ1H) ONBITA 1eATEJbHOCTH, XaPAKTEPH3YIOIIMX ITAlbI
(opMupoOBaHUA KOMIIETEHIIHH B MpoLiecce 0OCBOEHUs 00pa30BaTeIbHONH MPOrpaMMbl

KoHTpoJibHBIE BONPOCHI K 3a4eTy (IPOMeKYTOYHBII KOHTPOJIb)
1.  AxrtyanbHble poOIeMbl 3alllUThl OKPYKaIOIIEH cpelibl. ArperaTHble COCTOSIHUSI yJlaBJIUBa-

€MBbIX BEILECTB.
2. AspoaucnepcHbie cucteMbl. OCHOBHBIE MTOHITHS U KJIACCHU(PUKAIHH.
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10.

11.

12.

13.

14.
15.

16.

17.

18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.

29.

30.
31.

32.

33.

CBoiicTBa a’p030JbHBIX YACTUI[ U METOJABI MX OIpeeseHus (IJIOTHOCTh, yAEIbHAs IO-
BEPXHOCTb, a/IF€3UOHHBIC U a0pa3uBHBIC CBOMCTBA YACTHI).

CBoiicTBa a’3p030JIbHBIX YaCTHUI] U METOJIbI X OIpeNeeHus (€CTeCTBEHHAs M UCKYCCTBEH-
Hasl KOaryJisuus OblaeH, ChIIYy4eCcTh U TUTPOCKOMMYHOCTD MbUIEBBIX YACTHIL).

CBoiicTBa a3p0O30JIbHBIX YACTHIl M METOJbI X OIpEesIeHUs (CMauuBaeMOCTb, HJIEKTpHUYe-
CKHE CBOMCTBA MbLICH).

JIMCTIepCHOCTh TMBUIEBBIX YAaCTHII M METO/bI OINpe/eieHuss (PpaKkiMOHHOTO COCTaBa IbLIH.
IIpencraBnenue pe3ynbTaToOB aHAJIN3a CUTOBBIM U CEJMMEHTOMETPUYECKHM METOAMH).
JIMCIIepCHOCTh TBUIEBBIX YAaCTHI[ M METO/bI ONpe/eieHuss (PpakiMOHHOTO COCTaBa IbLIH.
IIpencraBnenue pe3ynbTaTOB aHAIN3a MUKPOCKOMMYECKH METOJ M METOJ BO3AYILHON ce-
naparum.

JuddepennunanbHas oLieHKa pe3yabTaToB AUCIEPCHOTO aHAIN3A.

WuTerpanbHas OLIEHKA Pe3yIbTaTOB AUCIIEPCHOTO aHAIIN3A.

OCHOBHbBIE 3aKOHOMEPHOCTH JIBM)KEHUS U OCAXKJICHMS IbIIEBBIX YaCTHI. 3aKOH COIPOTHB-
JICHUS.

OuncTka a3po3onel moJ ACHCTBUEM IPABUTALMOHHBIX CHJ, pacyeT CKOPOCTH OCaKIACHUS
gactull. O01acTh MPUMEHEHHS TPAaBUTAIIMOHHBIX TBUICYIOBUTEIICH.

OCOoO6EHHOCTH OYMCTKA a’p030Jiei Moj AEHCTBHEM MHEPLUOHHBIX U LIEHTPOOEKHBIX CHIL.
Teopernueckue 0OCHOBBI ITpoLIECCa.

@du3nuecKkue OCHOBBI YJIABIMBAHUS NbUIM B 3JeKTpoduibTpax. KoHCTpykTHBHas cxema
anmapara.

OuncTka a’spo3oiielt moja AelcTBUEM KYJIOHOBCKHMX CHJI, pacyeT CKOPOCTH apeiida.
OCHOBHBIE CTaJMH YJIABIMBAHUA MBUIM B JIEKTpodUiIbTpax. SIBIeHNE 0OpaTHONH KOPOHBI.
SIBrieHue 3anupanus KOPOHBI.

@usnueckue OCHOBHI (miibTpanuu raza. CTanmoHapHas M HECTallMOHApHAs (DMIBTpaLus
ra3oB.

@usnuecKkue 0CHOBBI MOKPOI OYMCTKH Ta30B. CriocoObI KOHTAKTa MBUIETa30BOr0 MOTOKA C
AKHJIKOCTBIO.

Onenka 3¢ ¢GeKTHBHOCTH pabOTHI MBUICYIOBUTEIICH.

Knaccugukarus MeTo0B U anmnaparoB 00e3BpeKUBaHMsI BBIOPOCOB OT ra30- U napoodpas-
HBIX IIPUMECEH.

OcHOBBI a0cOpOIIMOHHON 0YMCTKU BbIOpocoB. Kitaccudukanus Merona.

Craruka U KHHETHKA Tpoliecca abcopOIuu.

AncopOuust ra30BBIX BEIOPOCOB (0COOEHHOCTH (DPU3UUECKON U XUMUYECKON aJcopOInn).
Tunst ancopOenToB. O6macTh IPUMEHEHHUS, IPEUMYILIECTBA U HETOCTATKH.

JlecopOuus 1 peakTUBALMS MOTJIOMIEHHBIX TpUMeceit

Tepmonnnamuka npouecca aacopouuu. Buast nuddysuii. 3akonst Ouka.

JluHamuKka mnpotiecca aacopOun. BeixoHas kpuBas agcopOuuu.

Konctpykuuu ancopdepoB HEMPEPHIBHOTO M MIEPUOANIECKOTO ICHCTBHS.

Karanutudeckas ouMcTKa ra3oBbIX BEIOPOCOB. OCOOEHHOCTH TOMOTE€HHOT'O ¥ T€TepOreHHO-
ro Karajausa.

Karanutuueckass ouncTKa ra3oBbIX BbIOpOcOB. TpeOoBaHus, MpeaAbsBIseMble K KaTaau3a-
TOpaM.

KuneTHka reTeporeHHOro Karaiamsa.

Knaccugukarusi AUCIIEPCHBIX CHCTEM TIO arperaTHOMY COCTOSTHHO. THITBI TUCTIEPCHBIX
CHCTEM 10 KHHETUYECKHM CBOMCTBAM JTUCTIEPCHOM (a3bl.

Knaccugukaiusi CTOYHBIX BOJ TIO TPUHIIHAITY TOIMMYCTUMOCTH MX UCIIONB30BAaHUS B CHCTE-
Max 000pOTHOTO BOJOCHA0XEHHUS; B 3aBUCUMOCTH OT MECTa UX 00pa30BaHMs B TEXHOJIOTH-
YeCKOM ITpoLiecce.

Knaccugukaiuss CTOUHBIX BOJ IO arperaTHO-IUCIEPCHOMY COCTOSIHHIO NpuMecei (1o
Kynbckomy); METOIBI OYMCTKH CTOYHBIX BOJ, COOTBETCTBYIOIIME PA3IUYHBIM TPYIIIaM
knaccuukanuu Kyiabckoro u 10monHeHus K 3ToH KiIacCu(UKAIIH.
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34.

35.

36.

37.

38.
39.

40.

41.

42.

43.
44,

45.
46.
47.
48.
49.
50.
51.
52.

53.
54,

55.

56.

S7.

58.

59.

60.

JInopunbHbie U TUOPOOHBIE KOJJIOUABI, XapaKTePUCTUKA MX YCTOMUMBOCTH. Mumemsp-
HbIE U MOJIEKYJIIPHBIE KOJJIOM/IbI, X CBOMCTBA.

[Tonsitue «CaHuTapHOe COCTOsSIHHE BOAOeMa». OCHOBHBIE IOJIOKEHUS JIOKYMEHTOB, pe-
IIAMEHTHPYIOIIUX OXpaHy BOoAHbIX 00bekTOB. [lorsTus [TK, JITIB, ITC.

Teopust mporueccoB orcrauBaHus. ['mapaBinudeckas KpynHoOcTh 4dacTul. CKOpOCTh Oca-
KJIeHUs 11apooOpa3Hoi (HemapooOpa3Hoil) yacTULbl IO ACHCTBUEM CHJIbI TskecTh. Pac-
4eT CKOPOCTU CTECHEHHOTO OCaXICHUS.

Teopus nponeccoB orcrauBaHus. KuHeTnka pacciavBaHus NOJIMAUCIEPCHBIX CYCHEH3UIL.
OTcrauBaHue B 1aOOPATOPHBIX YCIOBHSX M B IPOMBIIIICHHBIX anapaTax.

[TprHIMI TOHKOCIOMHOIO OTCTauBaHUs, MEXaHU3M MpoLiecca.

Teopus mpoueccoB OYMCTKU OT BCILIBIBAKOIIUX IpUMecel. Pacuer ckopoctu noabsema 4ya-
CTHIL JIETKOW KHUJKOCTH.

Teopus mpoueccoB OTCTaMBAaHUS B IOJIe LEHTPOOeKHbIX cuil. PakTop paznenenus. VH-
JIeKC MPOU3BOIUTEIBHOCTH. PacdeT CKOpoCTH IBMIKEHUS YacTUIbl B JKUAKOCTH MO AEH-
CTBUEM LICHTPOOEKHON CHUIIBI.

OunpTpoBaHWE, MEXAHU3M IPOLECCOB B 3EPHUCTOM CJIO€. XapaKTEPUCTUKU IOPHUCTOH
CpE€lbl: TOPO3HOCTDH U yJI€TIbHAas IOBEPXHOCTD.

MexaHnusM nporeccoB (GUIbTPOBaHUS B 3epHUCTOM cioe. Pacuer ¢punbrponukia. Tpedo-
BaHUS, IPEIBIBIIEMbIC K (QHIBTPYIOIIUM MaTEepHaJIaM.

@D0TalMOHHBINA CIIOCO0 OYUCTKU CTOKOB OT B3BEIIEHHBIX BEILECTB, TEOPUs IPOLIECCOB.
doTopeareHTs UIsi OYMCTKH CTOYHBIX BOJ, MX Kilaccu(uKanus U xapakrepuctuka. dax-
TOpBI, BIUsAOLME Ha 3 PEeKTUBHOCTB Ipolecca.

[TonsiTue 00 YCTOMYMBOCTH JUCHEPCHBIX CHUCTEM. OJEKTPUYECKHH U CTPYKTYpHO-
MEXaHWYECKHI GaKTOPhl CTAOMIM3AUN TMO(POOHBIX KOJIJIOUIOB.

Teopus nporeccoB koaryisiuu. CTpoeHHEe KOaryJIsIIUOHHBIX CTPYKTYp U X CBOICTBA.
CBoiicTBa KOaryJsiiUOHHBIX CTPYKTYP.

Teopus nporueccoB (GIOKYISALUH.

Turbl KOaryJisiHTOB, UX XapaKTEPUCTUKA U MEXAHU3M JCHCTBHUS.

Tumb! GIOKYISIHTOB, UX XapaKTEPUCTHKA U MEXaHU3M JICHCTBHSL.

OuncTKa CTOYHBIX BOJ OT MCTUHHO PACTBOPEHHBIX KOMIIOHEHTOB. AJICOPOLIMS Ha TBEPABIX
copbentax. M3orepmbl copbiuu. [IpubmmkeHHOe BBIYUCICHUE W30TEPMBI aJCcOpOIUU Be-
1IeCTBa.

Ancopbumst Ha TBepAblx copOeHTax. DopMUpOBaHHE M MNEpPEeHOC (ppoHTa ajcopOLUU.
VYpaBuenue [llnnosa. Cratuueckas ¥ TuHaMU4YecKast akKTUBHOCTb COPOEHTA.

AncopOuust akTUBUPOBAaHHBIMU yIIIsIMU. Perenepanns agcopOeHTOB.

OumncTKa CTOYHBIX BOJ OT UCTUHHO PaCTBOPEHHBIX KOMIIOHEHTOB. Teopus npouecca HOH-
HOro oomeHa. OcHOBHbIE 001aCTH IPUMEHEHUS HOHUTOB.

Teopust mpouecca skcrpakuuu. M3orepmsl skctpakiuu. KosdduuueHnt pacnpeneneHus.
OcHoBHbIE TPEOOBAHUS K SKCTPAreHTy.

MewmOpanHsbIe mporecchl pazaenenus. Knaccudukaiys MeMOpaH o MexaHU3My JAeHCTBUS
U XapakTepy CTpYKTypbl MeMOpaHbl. OCHOBHBIE TpeOOBaHUS, NpPEAbsIBIsEeMble K MeEMOpa-
HaM IIpH UX BbIOOpE.

TeopeTnueckre OCHOBBI MeTo/la 00paTHOro ocMoca (runepuibTpanus) U yabTpaduib-
tpauuu. IIpocreiiimas ycraHoBka oOpaTHOro ocMoca. /IoCTOMHCTBA W HEJOCTAaTKH METO-
TIOB.

Pacuer KonuM4yecTBEHHBIX XapaKTEPUCTUK MEMOpaHHOTO pasnesneHus. MakTophl, BIUSIO-
1[1e Ha MEMOpaHHBIE MTPOLIECCHI.

DIEKTPOXUMHUECKUE METOJIbI 0OpAaOOTKH M OYMCTKU CTOYHBIX BOA. OOIacTh MPUMEHEHHS.
KonnuecTBeHHbIE XapaKTEPUCTUKH OLEHKU 3(PQPEKTUBHOCTH AIEKTPOXUMUYECKUX METO-
noB. [Ipornecchl, IpoTeKaroLe Ha KaToAe U aHOJE IIPU MPOIYCKAHUU 3JIEKTPHUUECKOIO TO-
Ka.

Teopus nporecca AEKTPOKOAryJ LN, TaJbBaHOKOATyJISIUH.
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61. Teopwus npouecca 371eKTpOpIOTAIHH.

62. Teopwus mporecca MEKTPOIUATN3A.

63. Teopernueckne OCHOBHI MEeTO/A Mapo(a3HOro OKUCICHUS («OTHEBOU METOI»).

64. Teopernueckre OCHOBBI METOJA KUAKO(DA3HOTO OKHUCICHUS U METO/Ia TePMOKATAIUTHYC-
CKOT'O OKHCJICHHSI B TapOra3oBou ¢ase.

65. XwuMmuyeckue METOIBl OYUCTKH CTOYHBIX BOJI: HEHTpallM3aIus, OKUCICHUE, BOCCTAHOBIIC-
HUE.

66. TeopeTHueckre OCHOBBI METOIa OMOXMMHUYECKON OYHCTKU CTOYHBIX BOJI.

67. buoIeHo3 aKTUBHOTO WJIa U OMOIUIEHKU. BiusHue pa3nu4HbIX GakTOpoOB Ha mpolecc 61o-
JIOTHYECKOW OYUCTKH.

68. Jlo3a u Bo3pacT akTUBHOTrO Mia. MoBslit nHaekc. Perenepanus akTHBHOTO .

69. TpeOoBaHus, MPEABABISIEMbIE K CTOYHBIM BOJIaM, MOCTYMAIONIMM Ha a3pOTEHKU M OHO-
GUIBTPHL

70. AHa’poOHasi OYMCTKA CTOYHBIX BOJI. T€OPETHUECKIE OCHOBBI.

IlepeyeHb BONPOCOB, BLIHOCMMBbIX HA 3aHSATHE - TUCKYCCHIO (TEKYIINI KOHTPOJIb)

1. CiocoObl uHTEeHCU(UKALIUK PAOOTHl @3POTEHKOB.

2. Crioco6b1 nHTeHCH(DUKAIUU pabOTHl OMOPHUIBTPOB.

2. Meronbl nedochoTaiuu X03siMCTBEHHO-OBITOBBIX CTOYHBIX BOJI.
3. Metoabl 06€33apaxuBaHusi CTOYHBIX BOJI.

4. CiocoObl mepepabOTKU OPTaHUYECKUX OCAIKOB CTOUHBIX BOJ:

- YIUIOTHEHHE (IpaBUTALMOHHOE, LIEHTPOOEKHOE, BUOpallMOHHOE, (PII0TALlMOHHOE);

- crabuu3anus (adpoOHas, cOpakuBaHUE);

- o0e3BokuBaHME (CyIOIKa Ha WIOBBIX IUIOMIAAKAX, BaKyyM-(pHUIbTparus,
peccoBaHue, BUOPOPHUIbTPOBaHHE, LIEHTPU(DYTUPOBAHHE; TEPMUUECKas CYIIKA);

- KOHJMIMOHHpOBaHHE (00pabOTKa HEOPraHMYECKMMH peareHTaMu, TeIrioBas o0padoTKa,
00paboTKa NOIUIIEKTPOIUTAMH, 3aMOPAKUBAHUE, FJIEKTPOKOATYIISLINA);

- YTUJIM3AIIHS;

- TMKBU/IALHSL.

¢bunbTp-

IIpumep 3a5aHusA MO UTPOBOMY NPOCKTHPOBAHUIO (TEKYLIHI KOHTPOJIb)

B pe3ysnbrare nmpakTHUecKO AesTeTbHOCTH IIMHHOTO 3aBOJia B BO3AYIIHbIN OaccelH BbI-
OpacbIBaeTCs 3aIblJICHHBIN BO3IYX.

CocTaB BBIOpOCa: 06BEM 3albLIEHHOTO0 Bo3ayXxa — 630 000 M3/ro; KOHIIEHTpAIHs PE3UHO-
Boit Kpomkn — 890 mMr/m°; Temmepatypa rasa 132 °C (mpu aBmXeHHH 110 Ta30X0Ly TEMIEpaTypa
raza ymenbmaercs Ha 22 °C); ppaKIMOHHBII COCTAB PE3HHOBOM MBLIH:

Pasmep qacTimit | 15| 9550 | 2030 | 30-40 | 40-70 | >70
(bpakum, MKM
Macca ¢pakuuu, r 6 13 17 25 22 14

Ha ocHoBaHuM npecTaBlIeHHBIX JAHHBIX HE00X0IUMO:

1) IIpoBectu nuddepeHuanbHy0 OIEHKY (PAKIMOHHOIO COCTaBa MbUIM ONPENEIUTH €€
¢buznyeckue cBONCTRA.

2) OnpenenuTs MEIUAHHBIA JUAMETP MbUIEBBIX YaCTHUI U 000CHOBATh BHIOOp MeTo/a (IIbI-
JeyJIOBUTENS ) 00€3BPEKUBAHUS MBUIEBO3AYIIHON CMECH.

3) Paccunrtats noadpakiunoHHyo 3(h(HEeKTUBHOCTH OYMCTKH BEIOPAHHOTO MBIICYIOBUTEIS.

4) PaccuurtaTh MaTepuanbHbIi OalaHC MBUICOYHCTHONW YCTAaHOBKH.
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3aganus B TecToBOM (hopme (TeKyIHii KOHTPOJIb)
®parmenT K pa3aeiy «OcHOBHbIe QU3MKO-XUMHUYECKHE CBOICTBA yJIaBJIMBAEMbIX YaCTHI

1. Ha3oBute ocHOBHBIE BU/IbI arPEraTHOIO COCTOSIHUS BemlecTBa. Kakue BHelIHUE mapaMeTphl

CpEeIIbI BIUSIOT HA BUJ arperaTHOrO COCTOSTHUS BerecTBa? /st Kakoro arperaTHOro CoCTosI-

HUS BEIIeCTBAa BO3MOXKHBI TOTMMOp(dHBIE (hopMBbI (MOaU(pUKAIHH)?

Kaxkue cucreMbl Ha3bIBatoTCs 305siMU? B 4eM 0COOEHHOCTh JaHHBIX CUCTEM?

3. Yto moHMMaeTcs moJi cMauuBaeMoCThIo blTu? Kak fensrcs BemiecTa (IbUIK) 10 CIOC00-
HOCTH K cMadynBaHUIO? Kak MOBBICUTH CMAYMBAEMOCTh TTHLITH?

4. Ha3oBUTe OCHOBHBIE METOJbI, HCIIOJIb3yeMbIe MPHU OMpeleleHuH (HPaKIMOHHOTO COCTaBa
neuT. Kakue MeToibl TO3BOJISIOT ONPEAETsATh (PPAKIIMOHHBIN COCTAB MEIKOIUCIICPCHOM TThI-
n?

N

Hpouecc nepexod seuecmea us AHCUOKO20 azcpezamrozco COCMoAHRUs 6 2a3006pa3Hoe:

|| KOHJCHCAIIUA | IIaBJICHUE
HCIIapeHue ' cyOumanus

| mapooOpa3zoBaHue | CKIDKEHHE
necyonuMmanus

| BO3TOHKa

Cucmema JK-I'" (Oucnepcuas ¢asza - oucnepcuonnas cpeoa):
ra3oBasi SMYJIbCUS
| KOJUIOMJIHBIN pacTBOP
neHa
"I TyMaH
JIBIM
| SMyYJIbCHUSA

Aozezuonnvie ceoticmea uacmuy onpeoensaiom ux CKIOHHOCb K:
CIIMIIAHUIO
CBIITY4YECTH
| cMauyuBaeMOCTH
HCTUPAHUIO CTEHOK arrapara

T'uepockonuynocms 3mo:
| CHOCOOHOCTH MBUIEBBIX YACTHII OTJIOMIATH U3 OKPYKAIOIIEH Cpe/Ibl Biary
BJIara, aJficopOMpoBaHHasi B MbLUIE
| OTHOIIIEHHE KOJIMYECTBA BJIarH, aICOPOUPOBAHHOM B TIbLIE, K @0COMIOTHO CYXOH MbUIH
OTHOILIEHHE KOJINYECTBA BJIary, aICOPOUPOBAHHON B IbLIE, K BIAYKHON MBbUIH

[Tvinw, cocmosiwas uz wacmuy pazmepom 50 MKM, OMHOCAMCS K-
] HE CIUMNAIOIIMMCS
c;1a00 CAMMHAIOIIUMCST
| cpefHe CIUMAOIINMCS
CHJIBHO CIIHITAOILIMCS

3aganus B TeCTOBOI (popMme (TeKyLMii KOHTPOJIb)
®parmeHT K pasaeny «l uopomexanuueckue cnocoobl O4UCMKU CIMOYHBIX 600

3016 cudpoxcuda mpexsaieHmHo20 xHene3a noayuaom 2uopoau3om xiopuoa sxeenesa (I11l):
FeCl, +3H,0 < Fe(OH), + HCI .
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H306pasume cmpoenue u Hanuwume Gopmyry Muyeiivl noayuenHo2o 301, dacmuywl 3014 ne-
pemewaromes noo 0eucmsauem d1eKmpuUdecKo2o nois K OmpuyamebHo 3apsaiceHHOMY dIeKmpo-

0y.

Kpumepuii kauecmsa 6oonozo ob6vekma:

] HopmaTuBHO-a0nycTUMBIN cOpoc (HIIC) 3arps3ustomero BemecTsa

[] (hoHOBASI KOHIIEHTpPAIIMS 3ar PSA3HSIONIETO BEIeCTBa

[ mpenenbHO nonyctumasi konrenTpanus (11IJIK) 3arpssusitomero BemecTsa

Konuuecmeo numumupyrowux nokazameinetl 6peOHOCMU 3A2PAZHAIOWUX 8EUECMS, YCMAHABTU-
8aemulx 0151 B0OOHBIX 0OBLEKMOE PblOOXO3AUCHBEHHO20 B000NOIb30GAHUS!

[l msaTh

U tpu

(] nBa

Cmounble 8001, npuemiemvle 0Jisi 0Owell cucmemvl 000POMHO20 8000CHADICEHUSL:

[] comepxar paCTBOPEHHbIE HEOPraHUYECKUE BEIECTBA

[] comepar pacTBOPEHHbBIC OPTraHUYECKHE BEIIECTBA

[] He coaepIKaT paCTBOPEHHBIC HEJICTYYHEe HEOPraHMYECKHUE BEIIECTBA U TPYIHOOKUCIISIEMbBIC
OpPraHUYeCKHE BEIECTBA

3nauenue snepeuu I'udb6ca 0ns 1M0GOOHBIX KOMLOUOOS:
(] GoJiblIe HYJISI

[] MEHBIIIE HYJIS

(] paBHO HYJIIO

s nuogunvubix cucmem XapakmepHo:

[] B3aMOJIeHCTBUE TUCTIEPCHOM (ha3bl ¢ JUCTIEPCUOHHOMN Cpeson
(1 BHyTpH(Da3HOE B3aNMOAEHCTBUE

(] TepMOTHAMHYECKAsE HEYCTONYMBOCTh

Ymenvwuenue KOHYeHmpayuu 31eKmpojiumoes 6 gooe npueodum:
(] k yBemueHUIo T Py3HOTO CIIOSI YACTHII

[] K YMEHBIIICHHIO 3JIEKTPOKHHETHUECKOTO MOTEHIIHANIA YACTHI]
[] K yMeHbIIeHUIO TU(H(HY3HOTO CIIOST YACTHI]

Pacnonooscume kamuonvt Rb*, Cs*, Li*, K, Na* 6 nopsaoke nosviwenus ux xoazynupyowei
CNOCOBHOCIU NO OMHOWEHUIO K OMPUYAMENbHO 3APANCEHHBIM YACUYAM 301€lL.

Yxaswcume ocnosnvle snemenmol Ha cxeme 00pa306aHUs 6MOPUUHOU KOA2YIAYUOHHOU CIMPYKMY-
pol:

AW
[
[ I A O A

Tuxcomponnas 06pamumocmes KOA2YIAYUOHHBIX CIMPYKIMYP — MO

[] cTapeHue CTPYKTYp

[J cnocoGHOCTH BOCCTAHABIMBATLCS TIOCIIE MEXaHUYECKOTO pa3pyLIeHHs
[] cHUXKEHHE UX YCTOWYUBOCTH
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IIpupoousie ghnoxynanmel u QroKyIAHMbBL NOTYYAEMbBLE U3 PACTNIUMETLHO20 CbLPbA.!

[] nekcTpuH
[] s)xkeJIaTUuH
[J monuakpuiiaMux

l MMOJIMBUHUJIITUPUJIUH

7.4. CooTBeTCTBHE IIKAJIbI OLIEHOK U YPOBHEi c(hpopMHUPOBAHHBIX KOMIIETEHIIHIi

YpoBeHb
c(hOPMUPOBAHHBIX
KOMIICTCHITUH

OrneHka

ITosicHeHus

Bricokuii

3auTreHo

TeopeTnueckoe cojepkaHHe Kypca OCBOEHO IIOJHO-
CTBIO, BCE TPEAYCMOTPEHHBIC IPOTPaMMOi 00y4eHUs yueOHbIe
3aJaHHS BBIIIOJHEHBI.

OOyuaromuiicss JeMOHCTPUPYET 3HAHHE MeTona 00e3-
BPE)KMBAHUS MPOMBILIUIEHHBIX OTXOJ0B; TOTOBHOCTh CaAMOCTO-
ATEJIBHO AHATU3UPOBATh PAa0OTY OYHMCTHBIX COOPYKEHHH U
npeaiaraTb METOJ, ¢ y4eTOM PalMOHAJIbHOTO HCHOIb30BAHUS
MIPUPOJIHBIX PECYPCOB M MUHUMM3AIMK BO3JEHCTBUA Ha OKPY-
JKAIOIYI0 Cpely; y4acTBOBAaTbh B PEKOHCTPYKLUHU (COBEpLICH-
CTBOBAaHMM) M BHEAPCHMU HOBBIX 3KOJIOTHYECKU O€30IMacHBIX
TEXHOJIOTHH ¥ 3KOOHO3aIUTHOTO 000PYAOBAHHS; TOTOB CaMo-
CTOSITEIBHO PelIaTh MOCTABJICHHBIE HHXEHEPHBIE 33]1auu

bazoBrrit

3auTeHo

TeopeTHueckoe CcoJiepKaHue Kypca OCBOCHO IOJIHO-
CTBIO, BCE MPEAYCMOTPEHHBIE POTPAMMOI 00yUeHHS yaeOHbIE
3aJaHHuA BBITIOJIHEHBI C HE3HAUYUTCIIbHBIMHU 3aMCUYaHUAMU.

OOyyaromuiicss JIEMOHCTPUPYET 3HAHUE METojaa 00e3-
BPEIKUBAHUS MPOMBINUICHHBIX OTXOJI0B; TOTOBHOCTh aHAJIU3H-
poBaTh pabOTy OYMCTHBIX COOPY)KEHUI | MpeJiarath METOI, C
YUCTOM palfMOHAJIBHOTI'O MCIIOJIB30BaHHA MMPUPOJHBIX PECYPCOB
¥ MUHHUMH3AIUU BO3JICHCTBUS Ha OKPYKAIOIIYIO Cpey; yJIacT-
BOBaTh B PEKOHCTPYKIMH (COBEPIICHCTBOBAHUH) U BHEIPECHUH
HOBBIX SKOJIOTMYECKH OE30IMacHBIX, SHEPro- U pecypcochOepe-
rafolX TEXHOJOTHH W 3KOOHMO3AIMUTHOrO O000pY/I0BaAHMUS,
TOTOB PEIIATh MOCTABICHHBIC HHKCHEPHBIC 331241

[Toporossiii

3auTreHo

TeopeTndeckoe coaepkaHue Kypca OCBOCHO YaCTHUYHO,
OOJNIBIIMHCTBO TMPEIYCMOTPEHHBIX MPOTPaMMON  0OydeHHs
y4eOHbIX 3aJJaHUI BBITOJHEHO, B HUX HMEIOTCS OIIHOKH.

OOyuaromuicsi JeMOHCTPUPYET 3HAHUE OCHOBHBIX Me-
TOAOB O6e3Bpe)KI/IBaHI/IH IMPOMBIIIIJICHHBIX OTXOJ0B; TOTOB-
HOCTh 0]l PYKOBOJICTBOM aHAJIM3UPOBATH PabOTy OYMCTHBIX
COOPY)KEHHH, y4acTBOBaTh B PEKOHCTPYKIUH (COBEPIICHCTBO-
BAaHWM) W BHEJPEHHUH JKOJIOTHYECKH OE30MaCHBIX, SHEPrO- W
pecypcocOeperaronmx TeXHOJIOTHH U AKOOHO03aIIUTHOr0 000-
PY/IOBaHUsI; TOTOB 110/l PYKOBOJICTBOM PEIIATh MMOCTABICHHbIC
WH)KEHEPHBIE 3a1a91

Huskuit

He 3aureno

Teopernueckoe colepkaHne Kypca HE OCBOEHO, 0OIb-
HIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMOi 00y4eHUs y4eOHBIX
3a/laHuii TMOO HE BBITIOIHEHBI, TUOO COEpIKaT rpyOble OImmo-
KH{; JTOTIONHUTENIBHAS CaMOCTOsITeNIbHAs paboTa Haj marepua-
JIOM He TpUBeNa K KaKOMY-JTH00 3HAYUTEILbHOMY MOBBIIIICHHUIO
KauyeCcTBa BBHITIOTHEHUSI YISOHBIX 3a/IaHUM.

OOyyaromuiicss He 3HAaeT METOABl 00e3BPEKUBAHUS
MPOMBIIIICHHBIX OTXOJIOB; HE TOTOB aHAIM3MPOBaTh paboTy
OUYHUCTHBIX COOPY)KEHHUI, yJacTBOBaTh B PEKOHCTPYKIHMH (CO-
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YpoBeHb
c(hopMHPOBAHHBIX Onenka [osicHeHMst
KOMIIETEHIIUH

BEPIICHCTBOBAHUM) U BHEJPCHUU 3KOJOTMICCKH OE30MACHBIX,
SHEpPro- W pecypcocOeperalpmux TEeXHOIOTUH M 3Ko0Ho3a-
IIUTHOTO 000PYAOBaHUs; HEe CIIOCOOEH peIllaTh MOCTABICHHBIC
WH)XCHEPHBIC 331341

8. MeToauyeckue yKa3zaHus 1JIsl CAMOCTOSITEIbHOM PadoThl 00y4ar0IINXCS

CamocTtosTenbHas paboTa CrOCOOCTBYET 3aKpEIUICHHIO HaBBIKOB Pa0OThI ¢ y4yeOHON H
HAYYHOH JIMTepaTypoil, OCMBICIIEHUIO U 3aKPEIICHUIO TEOPETHYECKOI0 MaTepHhala Mo yMEHUIO
apryMEeHTHUPOBAHO MpesaraTh SKOJIOIMUecKd Oe30MacHble TEeXHOJIOTWH, BKIIOYas 0OOCHOBaH-
HBI BBIOOP METOZA W almapaTypHOro o(GOpMIIEHUS TEXHOJIOTHYECKOTO IPOIecca, MO3BOJISIO-
1I1e MaKCUMajJbHO MUHUMU3HUPOBATh HEraTUBHOE aHTPOIIOT'€HHOE BO3JIECHCTBUS PA3JIMYHBIX HC-
TOYHHUKOB 3arpsi3HeHUs: aTMOoc(hepsl Ha BO3AYIIHBIN Oaccei .

CamocTtosTenbHas paboTa BBIMOMTHIETCS BO BHEAYAUTOPHOE (ayAUTOPHOE) BpeMs IO 3aj1a-
HUIO ¥ TIPH METOJMYECKOM PYKOBOJICTBE MPETOAaBaTeNsl, HO 03 ero HEMOCPEACTBEHHOTO yda-
cTUS (MPU YaCTUYHOM HEMOCPEACTBEHHOM YYACTHH IMPENOJaBaTelNsl, OCTABIAIONIEM BEIYIIYIO
POJIb B KOHTpOJIE 32 pabOTOH CTY/IEHTOB).

Dopmbl camocmoamenvHou pabomul 6akanaBpoB pazHooOpa3Hbl. OHU BKIIOYAIOT B ce0s:

- 3HAaKOMCTBO, H3y4YECHHE M CUCTEMATU3aIlUI0 HOPMATUBHBIX JIOKYMEHTOB B 00J1aCTH
3alUTHl aTMOCQEPhI: 3aKOHOB, TOCTAHOBJICHUH, YKa30B, HOPMAaTUBHO-UHCTPYKIIMOHHBIX U CIIpa-
BOYHBIX MAaTEPUAIOB C HCIIOJIb30BaHMEM WH(POPMALMOHHO-TIONCKOBBIX cucteM «KoHCynbTaHT
[Tnrocy, «["apanT», rinodansHoOM cetn «MHTEpHET»

- u3ydeHue y4ueOHOW, HAy4YHOM ¥ METOIUYECKOW JUTepaTyphbl, MaTepualioB
NEePHOIMUECKUX M3JaHUH C TMPUBJICYEHUEM DJICKTPOHHBIX CPEICTB O(UIMAIBLHOM, CTaTUCTUYECKOH,
NEPUOANYECKOI U HAyYHOH UH(OpPMALIUH.

- CO3IaHKE MTPE3CHTALINI U JOKJIAJIOB 110 YCIOBHUIO KEHC-3aJaHMSI.

B nponecce m3ydyenust AUCUMILTUHBI «TeopeTudeckrue OCHOBBI 3alllUThI OKpPY)Karolien
cpensl» OakamaBpamu HampasieHus 20.03.01 «TexHochepHas 0€30MaCHOCTE» OCHOBHLIMU BU-
0amu camocmosamenbHol pabomul SBISIOTCS:

O MOATOTOBKA K ayJUTOPHBIM 3aHSATHSAM (JICKIIUSM U TPAKTHUYECKUM 3aHITHAIM) U
BBITIOJIHEHUE COOTBETCTBYIOIIUX 3a/1aHUM;

O caMoCTosITeNIbHasi paboTa HaJl OTJACIHHBIMH TEMaMHU Y4E€OHOM AUCITUIUIMHBI B COOT-
BETCTBUU C Y4€OHO-TEMAaTHYECKUM ILJIAHOM;

O MOATrOTOBKA K JUCKYCCHOHHBIM BOITPOCaM U UTPOBOMY IIPOCKTUPOBAHUIO;

O BBIMIOJTHEHUE TECTOBBIX 3a/IaHUM;

O MOArOTOBKA K 3a4eTy.

Boinonnenue npakmuuyeckux pabom SBISETCS 4YacCTbIO CaMOCTOSITENbHOM paboThl Oaka-
JaBpa M MpeaycMaTpUBaeT HHANBUIYaIbHYIO paboTy 00ydaromerocs ¢ yaeOHOU, TEXHUUECKON U
CIIPaBOYHOM JIMTEPATYPOU MO COOTBETCTBYIOIIMM T€MaM MPAKTUYECKUX 3aHATHU. Llenpro mpak-
THUYECKOI paboThI — 3aKperieHNe MPaKTUYECKUX HaBBIKOB, MOJIyU€HHBIX HAa MPAKTUYECKUX 3aHs-
TUSX, HAIIPABJIEHHBIX Ha OLIEHKY 3(P(PEKTUBHOCTH PAOOTHI TEXHOJOTUYECKHX MPOIIECCOB U OT-
JINTbHBIX OUMCTHBIX YCTAaHOBOK, 00ECIIEUMBAIOIIMX BBICOKMI YPOBEHb 3HEPro- U pecypcocoepe-
xeHus1. OO0yJaromuiics BBITOTHAET 3a7aHue 1o BapuaHTy. HoMep BapuaHTa COOTBETCTBYET TO-
PAAKOBOMY HOMEPY CTYJEHTA B CIIUCKE IPYIIIILL.

PykoBoauTens U3 4ucna npemnojgaBaTeseid Kageapsl OCYIIECTBISET TEKYIee PYKOBOICTBO,
KOTOPO€ BKJIIOYAET: CUCTEMATUYECKHE KOHCYJIbTALMU C LIEJIBIO OKAa3aHUs OPraHU3alMOHHOU U
HayYHO-METO/IMYECKOM MOMOIIM OakanaBpy; KOHTPOJb HaJl BBIIOJHEHUEM PabOThl B YCTaHOB-
JICHHbIE CPOKH; TIPOBEPKY COJIep>KaHMsI U 0hopMIIeHHS 3aBEPILIEHHON paboTHI.
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[TpakTrdeckas paboTa BBITOIHAETCS O0YYAIOIIMMCS CAMOCTOSTENILHO U MPEICTABIIACTCS K
IPOBEpPKE MPENoIaBaTeNto 10 Hayajla SK3aMEHAI[MOHHON CECCUU.

Pabora nomkHa ObITH akKKypaTHO O(hOpMIIEHA B IIEYaTHOM WJIM MMCBMEHHOM BHJIE, yJ00HA
JUIS NIPOBEPKHM U XpaHEeHUs. 3almra padoThl MOKET HOCUTh KAaK MHIMBHyalbHbIH, Tak U my0-
JIMYHBIA XapaxkTep.

3anamue - ouckyccus NPOBOJUTCS B BUJIE aKTUBHOI'O OOCYXIAEHUS YYaCTHUKAMH 3aHATHS
— o0yJarommMucs — 3apaHee C(OpPMYIHUPOBAHHOTO IPENOABaTENIEM CIIOPHOTO Borpoca - 3¢-
(EeKTUBHOCTb OMOXMMHUYECKON OYMCTKH CTOYHBIX BOJI.

3aHsATHE TpeanoiaraeT OOMEH MHEHUSIMU MEX]y YYaCTHUKaMH B opMare «y4eHbIe CIO-
PAT», 4TO MO3BOJISIET OOHAPYKUTh Pa3IMUMs B TOHUMAHUM BOIIPOCA U MIPU Y4aCTUH IpenoiaBa-
TEJI YCTAaHOBUTH UCTHUHY, BEIYIIYIO K LIEIH — OPTaHU3alUsl PallMOHAIBHOTO MIPUPOIOTIONIB30Ba-
HUS B MHTepecax OOIecTBa, YEJIOBEKA U CAMOM MPUPOIBI.

3ansamue no uepoeomy npoekmupoéaHuio MPOBOAUTCS € LEIbI0 3aKPEIJICHUs 00y4arolu-
MHCSI TEOPETHUECKOr0 M MPaKTHYECKOro MaTepuaa M0 HNOUCKY ONTHUMAJIbHBIX MPUPOL0OXpaH-
HBIX MEPOIPUSATHIA JJIsl IPOU3BOJCTB PA3IMYHBIX OTPACI]CH MPOMBIIUICHHOCTH (METaTypruye-
CKHX, XHMHUYECKUX U JIp.). Ha mpakTH4eckoM 3aHATHH 00YydYaroIHecs y4aTcsi 000CHOBBIBATH Me-
TOJIBI 00E3BPEKUBAHUS MPOMBIIUICHHBIX BBIOPOCOB (COPOCOB) M IyOJIMYHO OTCTaWBaTh CBOU
HPEJIOKEHUS.

Jlnist mpoBeieHUsI UTPOBOTO MPOSKTHUPOBAHUS BCe OakanaaBphl, MPUCYTCTBYIONINE HA 3aHS-
TUH, Pa30MBAIOTCS HA HEOOJbIINE MOAIPYIIIBI, KOTOPBIE 3aTEM apryMEHTHPOBAHHO OOCYXAAI0T
KOHKPETHYIO TIPOU3BOJICTBEHHYIO cUTyanuto. O0cyKaeHne mpooIeMbl MOKET OpPraHH30BHIBATh-
Csl IBOSIKO: OO BCE MOATPYIIBl aHAIM3UPYIOT OAMH U TOT K€ BOIPOC (IPOU3BOJACTBO, JIUOO
KOHKPETHYIO TEXHOJIOTMYECKYIO JIMHHIO), TUO0 Ka)K/1asi IpyIIa MoJydaeT OTIACNbHOE 3a/IaHue.
3agaHue — UCXOJHBIE JJaHHbIE JUIs aHaju3a, TPYIHIbl 0akaJaBpOB IMOJy4alOT HEMOCPEACTBEHHO
Ha 3aHITHH.

PykoBoauTens U3 uncna npenojaBateneil kadeapsl olieHHBaeT HHPOPMATUBHOCTh Ipel-
CTaBJISIEMOI'0 MaTepHala, 3KOJIOT0-3KOHOMHUYECKYI0 3(P(EKTUBHOCTD IpeaiaraeMelx CIocoOoB
(METO10B), KOMIIETEHTHOCTh CTY/I€HTA U €r0 aKTUBHOCTb IIPU 00CYKJICHUH CIIOPHBIX BOIIPOCOB.

B ciyuae BbiOOpa oOydarommmMucs HEBEpHBIX, JIN00 HEAPPEKTUBHBIX MyTeH pPEeIIeHHUs M0-
CTaBJIEHHOHM HKOJIOTMYECKOI NpoOieMbl, penojaBaTeieM opraHu3yercst o0CyxaeHue npooaem-
HOW CHUTYyalllH, ¢ OOBSICHEHHEM OMIMOOYHOCTH MX TOYKH 3PEHUS M JEMOHCTpPAIlMEH ONTHMalh-
HBIX, IPABUJIBHBIX MyTEH pereHus.

Tecmosvie 3a0anusi paccUMTaHbl HAa CaMOCTOSITENbHYIO paboTy 0e3 HCIOIb30BaHHs
BCIIOMOTATENIbHBIX MaTepHaioB. To ecTh MpU MX BBIIOIHEHUH HE CIIEAYET MOJIb30BAThCs YUeOHOH U
JIPYTAMH BHJIAMU JIATEPATYPHI.

JInst BBITIOJTHEHUsSI TECTOBOTO 3aJlaHusl, MPEXIEe BCEro, CleAyeT BHUMATEIbHO IMPOYUTAThH
TIOCTaBJIEHHBIN Bompoc. [locie o3HaKOMIIEHHS C BOMPOCOM CIEAYET HMPHCTYNaTh K IPOYTEHHIO
npe/ylaraeMblx BapuaHToB oTBeTa. HeoOXonuMo MmpouuTaTh BCe BapHaHThl U B KayeCTBE OTBETa
crienyer BbIOpaTh HHAEKC (IM(poBOe 0003HAUEHNE), COOTBETCTBYIOLINN PAaBUIILHOMY OTBETY.

Ha BeImonHeHue Tecta OTBOAWTCA OrpaHuueHHOE BpeMs. OHO MOXKET BapbUPOBATHCA B
3aBUCUMOCTH OT YPOBHSI TECTUPYEMBIX, CIOKHOCTH M oObema Tecta. Kak mpaBmio, Bpems
BBINIOJIHEHHUS TECTOBOTO 3aJ[aHusI OlpesieisieTcst u3 pacdyera 60 ceKyH] Ha OJIUH BOIIPOC.

CopneprkaHue TECTOB 110 TUCIUIUINHE OPUEHTHPOBAHO Ha MOATOTOBKY OakanaBpoB IO Oc-
HOBHBIM BOIIpOCaM Kypca. YPOBEHb BBIMOJIHEHUS TecTa MO3BOJISET MPEnoJaBareisiM CYAUTh O
X0JIe CaMOCTOSITEITHHON PadOThI 0aKaTaBpOB B MEKCECCHOHHBIN TIEPHOJ M O CTENICHH WX IMOJTO-
TOBKH K 3a4€TYy.

9. IlepeueHb MHGPOPMALMOHHBIX TEXHOJIOTHii, MCIOJIL3YeMbIX P OCYIECTBJIEHUH
o0pa3oBaTeIbHOIO NMpoiecca Mo AUCHUIIUHE

[IpuMmeHeHre UPPOBBIX TEXHOJOTUN B paMKax MpernojaBaHUs TUCLUILUIMHBI Ipero-
CTaBIISIET pacIIMPEHHBIE BOZMOXKHOCTHU 110 OpraHU3alMy y4eOHBIX 3aHATUH B yCIOBHAX HUDpoO-

25



BU3AILMN 00pa30BaHUs U MO3BOJIAET CHOPMHUPOBATH Y O0YUYAIOIINXCSI HABBIKYU NPUMEHEHUS U }-
POBBIX CEPBHCOB  MHCTPYMEHTOB B ITOBCEAHEBHOM JKU3HH U MPO(ECCHOHATBLHOMN JIESITENbHOCTH.
Jis peanu3anuy 3TOM LENW B paMKaxX M3YyYeHHS TUCIHMIUIMHBI MOTYT HMPUMEHSTHCS
CJ'IG,I[YI—OI_LII/IC 1 (pPOBbIE HHCTPYMEHTHI U CEPBUCHI:
JUIs KOMMYHHUKAaIUH c 00y4aroImuMucs: VK Meccenaxep
(https: //vk me/app?mt_click_id=mt-v7eix5-1660908314-1651141140) — mecceHKep, pacipo-
cTpansercs 1o junensuu FreeWare;

- U1 IUIQaHMPOBAaHUS AayJUTOPHBIX W BHEAYAMTOPHBIX MepomnpusTuii: SH-
nexc.Kanennape (https://calendar.yandex.ru/) — onnaiiH kaneHIapb-IjIaHep, PacIpOCTPAHSICTCS
o nunens3un ShareWare

- JUIs COBMECTHOTO HCHOJb30BaHUs Qaitnos: SAnnexc.Jluck — cepBuC Ui XpaHEHUS U
COBMECTHOTO HCIIOJIb30BaHUSI JOKYMEHTOB, PAacIpOCTpaHAeTCS II0 JHWIECH3MM trialware wu
@O0nako (https://cloud.mail.ru/) — cepBuc ans co3ganus, XpaHEHHUS] U COBMECTHOTO HCIIOJIB30-
BaHMs (paiiIoB, pacIpoCTpaHseTC 10 JIMICH3UH trialware;

- U OpraHu3alliy yJIaJCHHOW CBs3W W BUaeokoHpepenuwmii: Mirapolis — cucrema st
OpraHM3alUH KOJJICKTUBHON PabOTHI M OHJIAWH-BCTPEY, PACHPOCTPAHSIETCS MO MPONPHETapHOM
munen3un u Suaekc. Tenemoct (https://telemost.yandex.ru/ ) — cepBUC Il BUIACO3BOHKOB, pac-
npocTpansiercs 1o juneHsun ShareWare.

Jis ycnemHoro OBJIAZCHHUS IUCUUIUIMHOW HCIIONB3YIOTCS Clenyromue nH(popMaim-
OHHBIE TEXHOJIOTHU O0YUCHHUS:

* TpU TPOBEACHUM JIEKUIUH HCIONB3YIOTCS TPE3ECHTAMK Marephaja B IpOrpaMMme
Microsoft Office (PowerPoint), Beixom Ha npoQeCCHOHATIBHBIC CAWTHI, HCIIOJIb30BAHHE
BUICOMATEPHAJTIOB PA3TUYHBIX HHTEPHET-PECYPCOB.

* MPaKTUYECKUE 3aHATHS MO AUCIHIUINHE TPOBOAATCS B y4eOHOH ayIUTOPUH.

JUist TUCTAaHIIMOHHOM MOAJNCPKKU JTUCIHUILIMHBI HCIIOJB3YETCsl CHCTEMa YIpaBIeHHS 00-
paszoBarenbHbIM KOHTeHTOM Moodle. /s paGoThl B TaHHOM cucteMe Bce 00yJaronuecs Ha mep-
BOM Kypce MOJy4YaroT WHAWBUIAYAJIbHBIC JIOTHH U MApoJIb JJIsl BXOJa B CUCTEMY, B KOTOPOW pas-
MEIIAloTCs: MpOorpaMMa JUCHUIUIMHBI, MaTepPHabl Ul JICKIMOHHBIX M WHBIX BUJIOB 3aHSATHH,
3a71aHusl, KOHTPOJILHBIE BOTIPOCHI.

B mpomecce wu3ydeHHs AUCHUIUTAHBI YYEOHBIMH IIENISIMH  SIBJSIFOTCS  3HAKOMCTBO
0akaaBpoOM C OCHOBHBIMH (DM3HUECKHMH, (PUIUKO-XUMHUECKHMHU U XUMUYECKUMH METOJaMU U
0COOEHHOCTSIMU Pa0OTHI PA3IUYHOTO 3KOOMO3AIUTHOTO 000pyI0BaHUs. Y CBOCHHE, TIOHUMAHHE,
a TaKKe CTPYKTYPUPOBAHWE TMOJTYYEHHBIX 3HAHUH W pPa3BUTHE MPAKTHUYECKHX HABBIKOB
000CHOBAaHHOTO BBIOOpPa MeTO/AAa OOE3BPEKHBAHUSA TMPOMBIIUICHHBIX OTXOJOB, JKOJIOTO-
HKOHOMHUYECKOT0 000CHOBAHUSI KOHKPETHOI'O anmapara.

JUist MOCTHXKEHUST ATHX TeNIel MCTIONB3YIOTCS B OCHOBHOM TPaJWIIMOHHBIE WH(pOpMa-
TUBHO-PA3BUBAIOIIME TEXHOJIOTUU O0YUYEHHUS C YUETOM Pa3IMYHOI0 COYETaHUs MacCUBHBIX (hopm
(JIeKIHsl, TPOAKTHUECKUE 3aHATHE, KOHCYJBTAIMs, CAaMOCTOsTeNIbHAs paboTa) M PernpoayKTHB-
HBIX METO/1I0B 00y4eHHs (ITOBECTBOBATEIbHOE U3JI0KEHUE yueOHOM nHpOpMaIU, OOBSICHUTENb-
HO-WITIOCTPATHBHOE HW3JI0KEHHE) W PACUYETHO-TIPAKTUYECKUX METOZOB OOy4eHHs (ydacThe B
JIMCKYCCHOHHOM 3aHSTHH, BBIMIOTHEHHE 3a/IaHUS 110 KTPOBOMY IPOSKTHPOBAHUIO U T.IL.).

YHuBepcuTeT o0ecreyeH HEOOXOAWMBIM KOMILIEKTOM JIMIIEH3MOHHOTO MPOTPAaMMHOTO
o0ecreyeHus:

— omepannonHas cucrema Windows 7, License 49013351 YIJITY Russia 2011-09-06,
OPEN 68975925ZZE1309;

- onepaunoHHas cucreMa Astra Linux Special Edition;

— maket npukiagabix nporpamm Office Professional Plus 2010, License 49013351 VIJI-
TV Russia 2011-09-06, OPEN 68975925ZZE1309;

— MakeT npukiIaaHeix nporpamm P7-Oduc.IlpodeccrnonanbHbli;

— anTuBHpYycHas nporpamma Kaspersky Endpoint Security ams 6ustneca — CtaHaapTHBIH
Russian Edition. 250-499 Node 1 year Educational Renewal License;
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— oneparmonHas cucrema Windows Server. KoHTpakT Ha ycinyrd 1o HpeIoCTaBICHHIO
JUIIEH3WH Ha MPaBO UCIIOJIB30BaTh KoMITbioTepHOE obecnieuenune Ne 067/9A ot 07.12.2020 rona;

— cuctema Buzeokonpepeniicsssu Mirapolis;

— cuctema BuaeokoHpepenticss3u [pyddmu;

— cucrema ynpasienust ooydeaneM LMS Moodle — mporpammuoe obecrieueHue ¢ OTKpbI-
TBIM Ko7ioM, pactpoctpansercs o jurneHsnu GNU Public License (rus);

— Opay3zep Yandex (https://yandex.ru/promo/browser/) — nporpammuoe obGecredcHue
pacIpoCcTpaHsIeTcs MO MPOCTOH (HEUCKITIOUUTEIHHON ) JTUIICH3HU.

10. Onucanue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOIMMOI JIJIs1 OCYLIECTBJIEHUSA
00pa3oBaTeILHOIO NMpolecca Mo TUCHHUILINHE

Peanuzanus yueOHOTO mporecca OCyIIECTBISETCS B CIIEHUANBHBIX YIeOHBIX ayIUTOPHIX
YHHUBEpPCUTETA JJI MPOBEACHUS 3aHATUI JEKIMOHHOTO TUIA, MPAKTUYECKUX 3aHATHM, TpyImo-
BBIX U MHIUBHIYaJbHBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJS M MPOMEXKYTOUYHON aTTECTAlUU.
Bce aynuropun yKOMIJIEKTOBaHbI CIIEUAIN3UPOBAHHON MeOeIbl0 U TEXHUYECKUMHU CpeJICTBa-
MU 00ydYeHUs, CIIYy)KalllUMHU JJIS TIPEeJICTaBIeHUs yueOHOH nHbopManuu OONBIION ayAuTOPHUH.
[Tpu HEOOXOaMMOCTH 0OyUarOIUMCS MPeAaraloTcsi Habopbl JEMOHCTPALIMOHHOTO 000pYyI0Ba-
HUS ¥ y4eOHO-HaIJIIHBIX TOCOOMI, 0OecrieurBaroIe TEeMaTHYECKUE NILTIOCTPALUH.

CamocTtosTenbHas paboTa 00yJaroIMXCsl BHIIOTHAETCS B CIICIUAIN3UPOBAHHON ayAUTO-
puu, Kotopasi obopynoBaHa y4eOHOMW MeOebl0, KOMITBIOTEPHOM TEXHUKOH C BO3MOXKHOCTHIO
nojkitoueHus K cetu «VMHTepHeT» U obecredeHreM A0CTyIa B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-
obpazoBarenbhyto cpeny YIJITY.

Ecth momemenue Ay XpaHeHUs U MPOQPHIAKTUYECKOTO 00CTyKUBaHUSI yueOHOro 000-
pyIOBaHUSI.

TpeGoBanus K ayAUTOPUAM

HauMenoBaHue crieaibHBIX TOMEIICHUH
Y IOMEIICHNH JUIsl CAMOCTOSITEIbHON paboThI

OCHAIIIEHHOCTh CIEUAIBHBIX IIOMENCHUN
Y TIOMEIEHUH JJI CaMOCTOSITETIbHOM pabOoThI

[Tomenienue asis JEKIMOHHBIX U MPaK-
THUYECKUX 3aHSATHUM, TPYNIOBBIX U UHIU-
BUYaJIbHBIX KOHCYJIbTALM, TEKYILIEU U
MIPOMEKYTOUYHOM aTTECTALIKU

Cronbl U cTynbsi; pabouee MeCTO, OCHAIIEHO
KOMITBIOTEPOM C BBIXOJIOM B ceTh MIHTepHEeT u
AJIEKTPOHHYI0 HMH(OpMaIMOHHYI0 00pa3oBa-
TENbHYIO Cpely, a TakXe: IKpaH, MPOEKTOp,
MapKepHas J0CKa, 2 cTejulaxa s KHMT,
CTEH/I OXpaHbl TPyJa U TEXHUKH O€30MacHO-
CTH.

[Tomemenuss Ajist caMOCTOSATENBHON pa-
0OTEI

Cronbl, CTynbs, 3KpaH, npoekTop. Pabouue
MecTa CTYJIEHTOB, OCHAIIEHbI KOMIIbIOTEpaMH
C BBIXOJIOM B Ce€Thb MIHTEpPHET U 3JIEKTPOHHYIO
MH(POPMALMOHHYIO 00pa30BaTeIbHYIO Cpeay.

[Tomemenne g xpaHeHUss U Npodu-
JAKTHUYECKOTO 00CITYXHBaHUSA y4eOHOTrO
000pyTIOBaHUS

Pacxomabpie mMaTepuanbl I pEMOHTa U 00-
CIIy’)XKMBaHHUSI TEXHUKU. MecTa NIJsi XpaHEHHUS
000pyTI0BaHUS
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