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1. O0mme mojoKeHUs

JuctumuimHa «TeopeTuueckne OCHOBBI 3aIIUTHI OKPY:KalOIeld Cpeabl» OTHOCUTCS K
yact, GOpMUPYEMOM ydacTHUKaMU OOpa3oBaTENbHBIX OTHOLIEHUH Oioka 1 yueOHOro IuiaHa,
BXOJISIILIETO B COCTaB 00pa3zoBaTeiabHON mporpaMmsel Beiciero oopazosanus 20.03.01 — Texno-
chepnas 6e3omacHOCTh (Mpoduiis — MHKeHepHast 3aIuTa OKpYKaroIeh Cpeibl).

HopMmaTtuBHO-MeTonueckoi 6a3oit st pa3paboTku paboyeil mporpaMMbl y9eOHOM Juc-
IUIUTHHBI «TeopeTrHueckre OCHOBBI 3aIIUThI OKPY>KAIOLIEH Cpebl» SBISIOTCS:

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

o Tlopsimok opraHu3anil U OCYIIECTBICHUSI 00pa30BaTENbHON JESATEIBLHOCTH 1O 00pa-
30BaTeJbHBIM MIPOrpaMMaM BBICIIET0 00pa3oBaHuUA - MporpaMMamM OakajaBpuara, IporpaMmmam
CHelHaINTeTa, MPOrpaMMaM MarucTpaTyphl, YTBEP)KICHHBIN MpukazoM MuHoOpHayku Poccun
o1 06.04.2021 1. Ne245;

o [IIpukaz MunucrepcrBa Tpyna U couuanbHOM 3amuThl Poccuiickoit ®Penepauuu ot
28.12.2015 r. Ne 11571 «O6 yTBepx’aeHUN MPOPecCUOHANBHOrO cTanaapTa - CrnenuanucT B 00-
JacTu pa3pabOTKH, COMPOBOKICHUS U MHTETPAIIMH TEXHOJIOTHUECKUX MPOIIECCOB M MTPOU3BOJICTB
B 0071aCTH OMOTEXHUYECKUX CHCTEM U TEXHOJIOTUI»;

o [Ipukaz MunucrepcrBa Tpyna M couuanbHOM 3amutel Poccuiicko @enepanuu OT
07.09.2020 r. Ne 5691 «OO6 yTBepkAeHHH MPOPECCUOHANBHOrO cTaHaapTa - CHenuasucT Mo
HKOJIOTHYECKOM 0e30MacHOCTH (B POMBIIIIICHHOCTH)»;

o @enepasbHBIN rOCyIapCTBEHHBIM 00pa30BaTEIbHBIA CTAHIAPT BBHICHIETO 00pa30BaHUS
(®T'OC BO) no namnpasnenuto noarotoBku 20.03.01 «TexunocdepHas 6e30macHOCTbY (YPOBEHb
OakanaBpuaT), YTBEp>KICHHBIN MpuKazoM MunucrepctBa oOpa3oBanus U Hayku PO Ne 680 ot
25.05.2020 1

e YueOHbIe IUIaHBl 00pa30BaTEILHOM NMPOrpaMMBbl BBICILIET0 00pa30BaHUsl HAMIPABICHHUS
20.03.01 — TexnocdepHas 6e3omacHOCTh (Mpodmis — MHKeHepHAs 3aluTa OKpYyKaroIeh cpe-
JIbI), TTOArOTOBKU OaKalaBpoOB MO OYHOM, OYEHO-3a0YHOM U 3a04HOI popmam oOydeHwHs, 0100-
pennbiit YuenbiM coBeToM YIJITY (mporokosn Ne3 ot 16.03.2023) u yTBep>KIE€HHBIN pEKTOPOM
YIJITY (16.03.2023).

OoOyuenne mo oOpaszoBarenbHoi mporpamme 20.03.01 — TexHocdepHas O6e30MaCHOCTD
(mpouis — MHXkeHepHas 3aluTa OKpyKarollei cpejibl) OCYIIECTBIISIETCS Ha PYCCKOM SI3bIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs 10 JUCUMIIJIMHE, COOTHECEHHBIX ¢
IJIAHMPYEMbIMHM pe3y/IbTaTaMH 0CBOEeHHsI 00pa30BaTeIbHON NPOrPaMMBbI

[ImaHupyeMbIMH pe3yibTaTaMH OOYYeHHS 10 TUCIHILIMHE SBISIOTCS 3HAHHS, YMECHHS,
BJIAJICHUSI U/UJIM OMBIT JAEATEIIbHOCTH, XapaKTEpPHU3YIOIIHNE Talbl/ypoBHU (POPMHUPOBAHUS KOMIIE-
TEHIMIA ¥ 00eCTIeunBaIoIINe JOCTIKCHHUE TNIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUSI 00pa3oBaTeib-
HOW IIPOTpaMMBbI B LIEJIOM.

Lesb ocBOeHUS AMCHUILIMHBI — (OPMUPOBAHHE y O0YJAIOIIMXCSI CHCTEMHOTO TTOIX0/1a K
BBIOOpPY NPUPOAOOXPAHHBIX MEPONPUATHH, 00ECIeUHnBAIOUIMX MHHUMHU3AIMIO TEXHOTEHHOTO
BJIMSTHUSI TIPOM3BOJICTBA HA OKPYKAFOIIYIO CPENly U YeJIOBeKa

3agaum AUCHMIIMHBI:

— JaTh cBeleHus 00 oOmuX mpobiaemMax 3aluThl OKPYXKAroMIeH cpeibl U OTPULATENIbHBIX
MOCJEICTBHIX 3arpsi3HeHHs OHocepsl;

— 1aTh 0a30BbIC 3HAHUS O (PU3UKO-XMMHYECKUX TPOIECCaX, JICKAIIUX B OCHOBE OUHUCTKH
OTXOJISIIUX Ia30B, CTOYHBIX BOJ M YTUJIM3AIUU TBEPJBIX OTXO0JI0B;

— O3HaKOMHTh C KJaccu(UKalMel OCHOBHOTO OOOPYAOBAaHHUS, HCIIOIB3YEMOTO IS
OYHUCTKH, 00€3BPEIKUBAHMS U YTHIIN3ALUHU IPOMBIIIUIEHHBIX OTXO0/I0B;

— BBIpa0OTaTh y 00YYAIOMINXCA CHCTEMHBIN MOJAXO0/ MPH CO3JaHUU HOBBIX, YKOJIOTHUIECKU
0e30IacHbBIX, TEXHOJIOTHIA U 000PYIOBaHHUS.



IIponecc m3yyeHnss AUCHMILVIMHBI HANPaBJieH HAa (pOPMHpPOBaHHE CJIEAYIOIIMX YHH-
BEpPCAJbHBIX M MPO(PeCCHOHAIBbHBIX KOMITETEHIIUI:

— YK-1 CnocobeH oCymiecTBIsATh MOMCK, KPUTUYECKUN aHAIN3 M CUHTE3 MH(pOpMaluH,
MPUMEHSITh CUCTEMHBIN TIOJIXOJ] IJIsl pEeLICHH TOCTABJICHHBIX 33]1aY;

— IIK-2 CrnocoGHOCTh aHATM3UPOBATH TEXHOJIOTUYECKHUE MPOIECCHl U PEKUMBI PaOOTHI
JNEHCTBYIOIIMX MPOU3BOACTB, PACCUNUTHIBATH SKOJOTHUECKHE PUCKU ISl OPTaHU3AlMMA C TO3ULIUU
PEKOHCTPYKIIMH (COBEPIIEHCTBOBAHUS) IEHCTBYIOIIMUX IIPOU3BOJACTB, @ TAK)KE CO3/1aBa€MbIX HO-
BBIX, 9KOJIOTUYECKU O€30IaCHBIX, TEXHOJIOTUI 1 000pyI0BaHNUS;

— IIK-3 CriocoGHOCTh OCYHIECTBIATH IKOJIOTO-TEXHUUECKUN aHAIN3 TPOEKTOB BHEIPEHUS
HOBOMW MPHUPOJAOOXPAHHON TEXHUKH M TEXHOJOTHI C Y4EeTOM HAWIYyYIIUX JIOCTYIMHBIX TE€XHOJO-
Uil B 00J1aCTU OXpaHbl OKPY’KAIOLIEH cpeibl U palliOHAILHOTO UCII0JIb30BAHUSI PECYPCOB.

B pe3yabTare uzy4eHnusi AMCUUIIMHBI 00YYAIOIIMICS JOJIKEH

3HATh:

— OCHOBHBIE HAIIPABIICHUS PALIMOHAIBHOTO MCIOIb30BaHUS MPUPOJHBIX PECYPCOB;

— METOJIbI U CPE/ICTBA 00ECTICYCHHUS IKOJIOTHUECKON O€3011aCHOCTH;

— METOJMKHU pacyeTa MaTepHalbHBIX U TEILIOBBIX 0ATaHCOB;

— KpUTepuu BbIOOpa U 000CHOBAHUS METO/a, alapara U TEXHOJIOTUH.

yMeThb:

— OLICHUBAaTh HANpaBJCHUS Pa3BUTHUS OTEUECTBEHHOW M 3apyOEKHOM HAyKH M TEXHUKH B
cdepe 3aluThl OKPYKAIOIIEeH Cpeibl;

— OIpEeAENATh U aHAJIM3UPOBAaTh OCHOBHBIE 3arpsA3HEHMsI OKPY’KAIOLIEH cpeibl, IpeBbllia-
IOI[ME HOPMATHUBHBIC 3HAYEHHS B COOTBETCTBUH C TPEOOBAHUSAMU HOPMATHBHO-IIPABOBBIX aKTOB
10 OXpaHE OKPY’KAIOLIEH cpeabl;

— BHEJIPSATH HOBBIE M COBEPILICEHCTBOBATH JICHCTBYIOIINE TEXHOJIOTMYECKHUE MTPOLIECCHI;

— MPUMEHSATH PaCYETHBIE METOMbI IIPU BBIOOPE METOAOB M CPE/ICTB 3aAIUTHI OKPYKAIOIIEH
CpEelBlL.

BJIAJeTh:

— HaBBIKaMU OpraHu3anuu coopa uHdopmauu 06 06pa3oBaHUU, HAKOIIJICHNUH, pa3Mellle-
HUU U TIepeiaye Ha YTUIIU3ALUIO TPOMBIIIJIEHHBIX OTXOOB;

— HaBbIKAMM OpraHU3aluK padoT MO M3YyYEHUIO U BHEJPEHUIO HAYYHO-TEXHUYECKHX J10-
CTH)KEHUH, TIEPEJOBOr0 U 3apyOEKHOTO OIbITAa 10 TEXHOJIOTUYECKOMY IPOLECCY OUUCTKU MpPO-
MBIIUIEHHBIX OTXOJIOB;

— HaBBIKAMM 3KOJIOTMYECKOI'0 aHaliM3a MPOEKTOB pPACIIMPEHUS M PEKOHCTPYKLUUU IeH-
CTBYIOIUX MPOU3BOJCTB;

— IPOBEJCHUE MPEABAPUTEIbHBIX PAcYETOB JIsl 0OOCHOBAHUS MPOEKTOB PACIIMPEHUS U
PEKOHCTPYKIIMH JEHCTBYIOIINUX IIPOU3BOACTB.

3. MecTo AUCUMIIIIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JanHas yyeOHast TUCHMITIMHA OTHOCUTCS K JTUCHMIUIMHAM, BXOAALIMM B 4acTh, (hopMu-
pyeMyI0 yuacTHUKaMu 00pa30BaTeNIbHbIX OTHOLIEHUH y4eOHOTro IUIaHa, 9YTo 03Ha4yaeT (hopMHUpo-
BaHHUE B Ipoliecce oOydeHus y OakajlaBpa OCHOBHBIX YHUBEPCAIbHBIX U MPOQECCHOHATBHBIX
3HAHWI ¥ KOMIETEHITUH B paMKax BEIOPAHHOTO TTPOQUIIS.

OcBoeHne AaHHOW JAMCHUIUIUHBI SBIISETCS HEOOXOIUMOW OCHOBOM AJISi MOCIENYIOIIETro
uzydenus quctumind OITOI u HanmucaHus BBITYCKHOM KBaTM(PUKAIIMOHHON pabOTHI.

Hepe‘teHb 06607/161114861701/{41/[)@ conymcemeyruwux u obecnevusaemvlx ducuunﬂuﬂ

O6ecnieunBaronye ConyTcTBYIONTHE ObecnieunBaeMbIe
1. TexHon0rust OCHOBHBIX
Hayku o 3emiie u xumus MPOU3BOACTB U MPOMBIIII- TexHOJI0TUs OUUCTKHU
OKPY’KaIOILEeH Cpebl JICHHBIE BHIOPOCHI CTOYHBIX BOJI
2. YIpaBieHue KaueCTBOM BenTwianys, KOHIMIMOHUPO-




ObecneunBatonme ConyTcTByromue ObecnieunBaeMble

OKpYKarolien cpebl BaHUE M OYHMCTKA BO3/1yXa

3. TexHonorus pexyrepanuu
[TpoMBIIIIICHHAS DKOJIOTHS PeKyIep
ra3oBbIX BEIOPOCOB

4. | IIpou3BOJCTBEHHBIN IKOJIO-

o TexHoorus BOAOIIOATOTOBKH
THMYCCKHUH KOHTPOJIb

5. | IIpouecchl u annaparsl Xu- Pacuetsl xumMuko-
MUYECKON TEXHOJOTUH TEXHOJIOTMYECKUX MPOLECCOB
6. IToaroroBka k nmpoueaype 3a-

IIMTHI ¥ 3aII1Ta BBITYCKHOM
KBAJTM(HUKAIIMOHHON pabOTHI

Yka3aHHBIC CBSI3U AWCIMILINHBI JAIOT 00YYaIOIMIEMYCsl CHCTEMHOE TIPEJICTABICHUE O KOM-
IIeKCe M3Yy4aeMbIX AUCUUILTUH B cooTBeTcTBUM ¢ PI'OC BO, uyTo obecneunBaeT TpedyeMblii
TEOPETUYCCKUI YPOBEHb M MPAKTUYCCKYIO HAIPABJICHHOCTh B CUCTEME OOYYCHHS W OyIymiei
JIeATEIbHOCTH BBIITYCKHHKA.

4. O0beM TUCHUNIHHBI B 3a4eTHBIX eIMHULAX € YKAa3aHHEM KOJINYeCcTBA aKaJleMUYeCKUX
4acoB, BbIJIEJEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4aloIMuXcs ¢ mpenojaBaresieM (10 BUIaM

y4eOHBIX 32aHATHII) 1 HA CAMOCTOATEIBHYI0 PA00Ty 00y4aroIMXCs

O6ma;1 TPYAOCMKOCTb NUCHUIIJINHBI

Bcero AKaACMHNYCCKHUX 4aCOB
Bun yue6HO paboThI OYHast 3a04Hasg op- | OYHO-3a0YHAA

dhopma Ma ¢dhopma
KonrakTHasi paboTa ¢ npenojaBarejieM™: 52,25 12,25 24,25
nexuuu (JI) 18 4 12
npaktudeckue 3anstus (I13) 34 8 12
naboparopHblie padboTsl (JIP) - - -
WHBIC BUJII KOHTAKTHOM pabOTHI 0,25 0,25 0,25
CamocTosiTeIbHAs PadoTa 00yYalomMXCsi: 55,75 95,75 83,75
M3Yy4EHUE TEOPETUYECKOT0 Kypca 22 42 30
MOJrOTOBKA K TEKYIIEMY KOHTPOJIO 30 50 50
KypcoBasi paboTa (KypcoBOil IPOEKT) - - -
MOATOTOBKA K MPOMEKYTOYHOM aTTeCTAllUH 3,75 3,75 3,75
Buja npoMexyTOYHOM aTTeCTALMU: 3a4yer 3a4yer 3a4yer
OO01mas TPy10eMKOCTh 3/108

*KonrtakTHas paboTa 00yJaromIMXCs C MPEIoaaBaTesieM, B TOM YUCIE ¢ MPUMEHEHHEM JIUCTAHIIMOHHBIX 00pa3oBa-
TEJNBHBIX TEXHOJIOTUH, BKIIFOYACT 3aHATHUS JICKIMOHHOTO TUTA, U (MJIH) 3aHATHS CEMUHAPCKOTO THUIIA, 1a00paTOpHbIC
3aHATHSL, U (WJIU) TPYIIIOBBIC KOHCYNIBTAINM, ¥ (WIH) HHIUBUAYAIBHYIO pa00Ty 00yJaroIIerocs ¢ mperoaaBaTeiieM,
a TaKKe aTTECTAMOHHBIC HCIBITAHUS MPOMEXKYTOUHOW arTectanui. KoHTakTHas paboTa MOXKET BKIIOYATh HHBIC
BHUIBI y4eOHOW NEATENBHOCTH, MPEIyCMATPUBAIONIME TPYIIOBYI0O W WHIUBUAYaIbHYIO PabOTy OOyYarommxcs ¢
npenogaBaTeneM. Yackl KOHTaKTHOW paboTHI ompenesstorcst [lomoxkeHneM o0 opraHu3aldyd W MPOBEICHUN KOH-
TaKTHOM PabOTHI IpH peanu3anyy 00pa30BaTeNbHBIX MPOTPAMM BBHICIIIETO 00pa30BaHUs, YTBEPKIACHHBIM Y UYE€HBIM
cosetoM YIJITY ot 25 despans 2020 roxa.




5. CoaeprxaHue JUCHHMILVINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aejiam)
€ YKa3aHHEM OTBeJIeHHOI0 HA HUX KOJIMYeCTBa aKa/JleMUYeCKHX 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 OKPYXKar0- 2 - - 2 2
el cpebi»
2 | TeopeTuueckue OCHOBBI 3aIUThI
atMocdepsl OT BRIOPOCOB BPE/I- 8 16 - 24 24
HBIX BEIIECTB
3 | TeopeTUYeCKHE OCHOBBI 3aIHUTHI
ruapocdepsl OT COPOCOB Bpe- 8 18 - 26 26
HBIX BEIIECTB
HToro no pasgenam: 18 | 34 - 52 52
IIpoMe:kyTOYHAsI aTTECTALUSA 0,25 3,75
Bcero 108
3a04Has popMa 00ydeHHs
Bcero
Ne . CamocrosiTenbHas
HaumenoBanue pa3aena AUCIUIUINHBI JI 113 JIP KOHTaKTHOM
/I pabora
paboTsI
1 | Benenue B kypc «Teopetuue-
CKHE OCHOBBI 3alTUTHI OKpyxkaro- | 0,5 | - - 0,5 12
IEN CpeIBI»
2 | TeopeTudeckrie OCHOBBI 3alTUTHI
aTMocdepsl OT BEIOPOCOB Bpei- 15| 4 - 9,5 34
HBIX BEIIECTB
3 | TeopeTudeckre OCHOBBI 3aITUTHI
ruapocdepbl 0T COPOCOB BpeAHBIX | 2 4 - 6 46
BEIIECTB
HToro no pasgenam: 4 8 - 12 92
IIpomexyTouHAas aTTECTANMSA 0,25 3,75
Bcero 108
04HO-3204Hasi popma o0yueHust
Bcero
Ne w0 CamocTogTeabpHas
HaumenoBanue pazjena AUCIUIITNHEL J 13 JIP KOHTaKTHOM
n/m pabora
paboThl
1 | Beenenue B kypc «Teoperuue-
CKH€ OCHOBBI 3aIlIUThI OKPYKaI0- 1 - - 1 8
EN CpEIBI»
2 | TeopeTudeckre OCHOBBI 3aUTHI
aTMocdepsl OT BEIOPOCOB Bpe- 5 6 - 11 32
HBIX BEIIECTB
3 | TeopeTnueckue OCHOBBI 3aLTUThI
P . 6 | 6 | - 12 40

ruapocdepbl OT COPOCOB BPEIHBIX




Bcero
Ne . CamMocTosTenpHas
HaumenoBanue pa3nena AUCIUTUINHBI JI 113 JIP KOHTaKTHOM
/I pabota
paboThl
BCIIICCTB
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 3alIIUTHI OKPYKaKoLIeil cpeabDy

1.1. Henu u 3a0auu oucyunaunvl. MecTo AUCHUIUIMHBI B CUCTEME SKOJOTHUECKUX HAYK.
CBs13b CO CMEXHBIMU AMCUMITTHHAMU. L{enn 1 3a1aun 3a1uThl OKpYXKaroIIe MPUPOAHON CPEIbI.

1.2. Obwue npobremol 3auumsr okpyscarowell cpeovl. ECTECTBEHHBIE U HCKYCCTBEHHBIC
UCTOYHUKHU 3arps3HeHus. CaHUTapHO-TUTMEHUYECKHE, HKOJIOTMYECKHE M SKOHOMHYECKHE IO-
CJICZICTBHS QHTPOTIOT€HHOH JIeATEIIEHOCTH.

1.3. Ioxazamenu xawecmesa okpyowcaroueti cpeovi. CaHUTapHBIC TpaBUIa U THTHCHHUYC-
ckue Hopmatussl. [lonstue IIJIK, TIAB, HIC, U3A, HII, CH.

2. TeopeTnyeckne 0CHOBBI 3alIIMTA aTMOC(ePHI OT BHIOPOCOB BPeIHBIX BelIECTB

2.1. OcHosubie usuxo-xumuyeckue coUcCmea yiaeiueaemvlx dacmuy. ATrperaTHble Co-
cTosiHUs BemecTBa. [loHsATHE U KIaccH(pUKAIUs AUCIIEPCHBIX CUCTEM (IO arperaTHOMY COCTOSI-
HUIO, CII0CO0Y (OpMHUPOBaHHUS, pa3Mepy AUCTIepcHOM (a3bl). OCHOBHBIE CBOWCTBA MBUICH: IIIOT-
HOCTb (MCTHUHHAs M HACHINTHAS), yAeNbHasl MOBEPXHOCTb, CHIMTYYECTh, JUCIEPCHOCTD, aAre3HOH-
HbIe U a0pa3uWBHBIE CBOMCTBA, TUTPOCKOMMMYHOCTh U PACTBOPUMOCTD, DICKTPUUECKas 3apsKeH-
HOCTb YaCTHII, CIIOCOOHOCTh a’p030Jiell K CaMOBO3TOPAaHUIO U OOpPA30BAaHUIO B3PHIBOOIMACHBIX
cMmeceil ¢ Bo3ayxoM. OCHOBHBIE METOJIbI OMPE/ENIEHUs AUCIIEPCHOIO COCTaBa MbLIeH (CUTOBBIN
aHaJIN3, CEIUMEHTOMETPUUYECKUNA, MUKPOCKOMTUYECKHI U METO]T BO3YIITHOW CEeNapalyi).

2.2. Teopemuueckue 0CHOBbI OYUUCMKU 8030YXA OM MBEPOLIX AIPO30TbHBIX Yacmul. 3aKOH
conpotuBiieHuss. OCHOBHBIE 3aKOHOMEPHOCTH ABIXKCHUS M OCaxJAeHUs mbutH. Knaccudukarus
METO/IOB ¥ anmapaToB ISl 00E€3BPEKHMBAHUS TBUIETa30BBIX BHIOPOCOB. OCHOBHBIE XapaKTepH-
CTHKU TBIJICYJIaBIUBAIOIIETO 000PYIOBAHHUS.

['paBuTaAIIMOHHOE OCaXICHUE YACTHUI[ a’dpo30Jia (CBOOOAHOE M CTECHEHHOE OCaXICHHE).
WHeprimoHHOE U IEHTPOOEKHOE OCAXKAECHUE MBUIEBBIX YACTHIL.

OuinbTpoBaHUE adPO30JIbHBIX YacThll. [loHATHE cTalMOHApPHOW M HECTallMOHAPHOU (PHIIb-
Tpauuu. OCHOBHbIE MEXaHU3MBI BBIJICIEHUSI TBEPABIX adPO30JIbHBIX YACTHI] U3 MBLICBO3AYIIHON
cmecu (3QQeKxT KacaHus, THEPLUUOHHBIN, TU(DPY3MOHHBIM U 3IEKTPOCTATUYECKUI MEXaHU3MBbI,
CUTOBBIN AP PEKT).

OcaxxaeHne a’po30JIbHBIX YaCTHUI] B DIIEKTPHUYECKOM T1osie. Du3ndeckre OCHOBHI AJIEKTPH-
YeCKOW OYUCTKU (3apsAKa YacTHIl, IBIKEHUE 3apsHKEHHON YaCTHUIIBI K AJIEKTPOJIaM MPOTHUBOIIO-
JIO’)KHOTO 3HAaKa, OCAXJACHHE Ha AJIEKTpojax). SBieHne oOpaTHON KOPOHBI, SIBJICHHE 3alUpaHus
KOpPOHBI.

Mokpas nputeouncTka. OCHOBHBIE 3aKOHOMEPHOCTH BBIJICIICHUS TIBUIEBBIX YaCTHI[ U3 Ta-
30BOT0 MOTOKA (OCAKICHHE MBUIEBBIX YAaCTHUI] Ha KaIlIe KUIKOCTH, OCAKIECHUE MBIICBBIX YaCTHUIT
Ha TUICHKE KHUJKOCTH, OCAXKIECHUE TBIIEBBIX YaCTHUII B clioe OapOoTaxka).

2.3. Teopemuueckue OCHO8bI OUUCKU 8030YXa OM 2a3000pa3uvix npumeceti. AbcopOIu-
OHHAsl OYMCTKA Ta30B. TpeboBaHus, MpenbsBIsgeMble K abcopOeHTam. Du3ndeckas U XUMHUYE-
ckas abcop6uusi. O6macTh MpUMEHEHUSI METO/1a B MPOMBITIIIEHHOCTH. CTaThKa U KHHETHKA MPO-
necca.

AncopOoHHast OYMCTKa ra3oB. Tumbl 1 Ha3HadeHue aacopOeHToB. CrocoObl perenepa-
MU ¥ peakTuBanuu copoeHToB. Knnernka nporecca. OcOOEHHOCTH MOJEKYISIPHOU, 00BEMHOM
U ToBepXHOCTHOW nud¢y3un. [IuHamuka mporecca aacopOrun (u3MeHeHne GpoHTa COpOIHH,
MOHSTUE BPEMsI 3aIIUTHOTO JCUCTBUS CIIOS aicopOeHTa, BhIcOTa padboTtaromiero cios). [Toctpoe-
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HUE BBIXOJAHOW KpUBOHM aacopOuuu (MOHSATHE IWHAMUYecKas aAcopOlHOHHAs CIHOCOOHOCTH,
paBHOBECHas aJICOPOIIMOHHAS CIIOCOOHOCTB ).

MeTobl KAaTAIMTUYECKOM U TEPMUYECKOW OUMCTKH OTXOASUIMX ra3oB. [ OMOTEHHBIN U re-
TeporeHHbIN Karanu3. TpeOoBaHus, npeabaBiseMble K KaTanuzaropam. [loHaTue npoMoTopoB u
KaTaIMTHYeCKuX A10B. KuHetnka rereporeHHoro xatanusa. [IpuHmmn padotsel peakTopoB. O0-
JacTh MPUMEHEHHS METOA.

3. TeopeTnueckue 0CHOBBI 3aIIUTHI THAPOchepbl 0T COPOCOB BPeIHBIX BelleCTB

3.1 Knaccuguxayus cmounvix 600. Knaccudukaiys CTOYHBIX BOJ IO MPHUHIUITY JIOIY-
CTHMOCTH HX HCIIOJIb30BaHUS B 000pOTHOM BojocHaOxkeHnu. Knaccudukanus CTOYHBIX BOJ B
3aBHCHUMOCTH OT MecTa UX 00pa3oBaHHUsS B TeXHOJOrmueckoM mporiecce. Knaccuduxamnus npu-
Mecel BOBI ¢ y4eToM (ha30BO-AUCIIEPCHON XapaKTEPUCTUKU 3arpsA3HEHUN U UX XMMHUYECKOTO
cocraBa (1o Kynbckomy). JIuopunbabie U muooOHbIE KOJUIOUIBI, XapaKTePUCTUKA UX YCTOM-
YUBOCTH. MHUIIEIUIAPHBIE U MOJIEKYJISIPHBIE KOJUIOM/IbI, UX CBOMCTBA.

3.2 I'uopomexanuueckue cnocobvt OHUCMKU CMOYHBLIX 600. Teopus MPOIECCOB OTCTaUBa-
HUS B I10JI€ TPAaBUTAMOHHBIX cui. ['mapaBianueckas KpynHocTs yactull. KuHeTtuka paccianBa-
HUS TOMUANCIIEPCHBIX CycneH3ui. [IprHIINIT TOHKOCTOMHOTO OTCTauBaHUs, MEXaHU3M IPOIIeC-
ca. Teopusi poLIECCOB OUMCTKU OT BCIUIBIBAIOIUX NpuMecei. Teopus mpoiueccoB OTCTauBaHUS
B M0JIE IIEHTPOOEKHBIX cuil. DaKTOp paz/ieneHus.

QuUIbTPOBAHUE, MEXAHU3M NPOLIECCOB B 3EPHHUCTOM CJO€. XapaKTEPUCTUKHU IMOPUCTON
Cpelbl: TOPO3HOCTh U yaeTIbHas MOBepXHOCTh. Pacuer punbrpounkina. TpeGoBaHus, MpeabsBIIs-
eMbIe K (QHIBTPYIONINM MaTepraliaM.

3.3. Qusuxo-xumuueckue cnocobvbl OUUCMKU CMOYHBIX 600. TeopeTHdecKrue OCHOBBI (i1o-
TalMOHHOI'0 Cc110c0o0a OYUCTKHU CTOKOB. DoTOpEeareHTsl JIsl OUUCTKU CTOUYHBIX BOJ, UX KJIACCH-
dukanus u xapakrepuctuka. @akTopsl, BIustonpe Ha 3¢HEeKTUBHOCTD Mpolecca.

[TonsiTue 00 yCTOMYMBOCTH JUCHEPCHBIX CHUCTEM. OJEKTPUUECKUH U CTPYKTYpHO-
MeXaHU4ecKui (GaxTopsl cTabunmu3anuu JTUoGOOHBIX KOIOUIO0B. Teopus MpoIeccoB Koarymns-
nuu. CTpoeHHe KOaryJslLMOHHBIX CTPYKTYp M MX cBoicTBa. Teopus mpoueccoB (hIOKYJISIUH.
Tunsl KOAaryJasHTOB, UX XapaKTePUCTHKA U MEXaHU3M AeUcTBUs. TUIbI (IOKYISHTOB, X Xapak-
TEPUCTHKA U MEXaHH3M JICHCTBUSI.

OuncTKa CTOYHBIX BOJI OT HICTUHHO PACTBOPEHHBIX KOMIIOHEHTOB. AJICOpOIIMs Ha TBEPAbIX
copOenTax. M3orepmbl copOiuu. AncopOrns Ha TBEpAbIX copOeHTax. dopMUpoBaHUE U TEpe-
HOC (ppoHTa anacopOuuu. CraTudeckas U JTUHAMHYECKas aKTUBHOCTh copOeHTa. AncopOuus ak-
TUBHUPOBaHHBbIMU yriIAMU. Perenepanus agcopOentoB. Teopus npouecca noHHOro oomena. Oc-
HOBHBIE 00J1aCTU MPUMEHEHUS HOHHUTOB.

Teopust mpouiecca skcTpakiuu. M3otepmbl skcTpakiuu. Koadduument pacrpenenenus.
OcHoBHbIe TpeOoBaHUS K IKCTpareHTy. MemOpaHHbIe mporiecchl pasaeneHus. Knaccudukanus
MeMOpaH M0 MeXaHU3MY JAEHCTBUS U XapaKTepy CTPYKTypbl MeMOpaHbl. OCHOBHBIE TPeOOBaHNUS,
npenbsBIseMble K MeMOpaHaMm Tpu uX BbiOope. TeopeTuueckne OCHOBBI METOJa OOPATHOTO OC-
Moca. JIocToMHCTBa M HETOCTaTKHM MEMOpaHHBIX METOA0B. PaKTOpbI, BIMSIONINE HA MEMOpaH-
HBIE ITPOLIECCHI.

DNEKTPOXUMHUYECKHE METOAbI 00pabOTKM M OUYHUCTKU CTOYHBIX BOJ. OOIacTh MpUMEHEHHUS.
KonuuecTBeHHBIE XapaKTEPUCTUKU OLECHKH A(P(HEKTHUBHOCTH DJICKTPOXUMUYECKUX METOJIOB.
[Tpoueccrl, mpoTeKarole Ha KaToAe U aHOJIe IPU MPOIMYCKaHUH 3JIEKTPUUYECKOT0 TOKa. AHO-
HOE OKHCJIEHUE U KaTOJAHOE BOCCTAHOBJIEHHE IpuMecei. Teopus mpouecca 3IeKTpOKOaryJIsaini,
rajibBaHOKoaryisiuu. Teopus nporiecca anekTpoduiotanuu. Teopus mporecca 3IeKTpoIuaIn3a.

3.4 Xumuuecxkue memoosvl oyuUCmMKU CMOYHBIX 600. HelTpanusaius, OKUCIEHHE, BOCCTa-
HOBJICHUE.

3.5 Buoxumuueckas ouucmka cmounwvix 600. TeopeTuyeckre OCHOBBI METOAa OMOXUMHYe-
CKOM OYHCTKHU CTOYHBIX BOJI. brorieHo3 akTuBHOTO Uiia 1 OuoruieHku. BriusHue pa3nuyHbix dak-
TOPOB Ha MpoIecC OMOIOTHYECKON OYUCTKHU. J[03a M BO3pacT akKTUBHOTO Wia. VIIOBBIN MHIEKC.
Perenepanusi akTuBHOrO Wia. buosornyeckass Oo4MCTKa B a’pOTEHKAaX: OKUCIUTEIbHAs MOII-
HOCTb, OCHOBHBIE 3Tarnbl OYUCTKH. [IpuMeneHue kucaopoa st Onosoruueckoi ounctku. buo-
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JIOTMYECKasi OYUCTKAa B OMOPHIBTPaX: OKUCIUTENbHAs] MOIIHOCTh, OCHOBHBIE ATAIlbl OYUCTKH.
TpeboBaHus1, NpeaAbABIsIEMbIE K CTOYHBIM BOJIaM, IIOCTYHNAIOUIMM Ha a3POTEHKH U OMO(QHIIBTPHI.
buonoruueckast ounctka B ouonpyaax. AHa3poOHasi OUUCTKA CTOUYHBIX BOJ. TeopeTudeckue oc-
HOBBI.

3.6 Tepmuueckue memoObl oUUCMKU U 00€36PeHCUBAHUS CIMOUHBIX 600. TeopeTHueckue
OCHOBBI MeTOJa Napo(azHOro OKUCIECHUS (KOTHEBOM MeToa»). Teopernyeckue OCHOBBI METOAA
KHUJIKO(A3HOrO OKUCIICHHS U METOa TEPMOKATATUTHUECKOTO OKUCIICHUS B [1apora3oBoil aze.

5.3. Tembl 1 (pOPMBI 3aHATHI CEMHHAPCKOI0 THIIA

Y4eOHbIi JJaHOM 10 TUCIUIUIMHE IPETYCMOTPEHbI IPAKTUYECKUE 3aHATUS

Tpyno€mMKOCTh, yac
No HaumenoBanue pasnena dopma npoBeeHus s | 0HO-
- JTUCIUILIAHBI (MOTYJIS) 3aHATHUS O4HOE oe 3a04-
HOC
Paznen 2. Teopernueckue oc- [IpakTrueckas padora:
HOBBI 3aIIUTHI aTMOC(EphI OT «Onpedenenue OucnepcHozo co-
1 BBIOPOCOB BPE/IHBIX BEILIECTB CcMasa NPOMbIUUIEHHBIX NbLLE. 4 i 9
Ilocmpoenue ougpepenyuanvro-
20 U UHMe2PAbHO20 pacnpeoeiie-
HUE NbLIEBbIX YACUY)
Paznen 2. Teoperuueckue oc- [IpakTrueckas padora:
o | HOBBI 3aLIMTHI atMocdepsl oT | «Pacuem mamepuanibho2o o6anam- 5 i 4
BBIOPOCOB BPE/IHBIX BEILIECTB ca nulieyiasiusaioujell yCmaHos-
KU»
Paznen 2. Teopetnueckue oc- HrpoBoe npoekTupoBaHue:
HOBEI 3aIIUTH aTMOC(EPHI OT «Teopemuueckoe obocnosanue
BbIOPOCOB BPE/IHBIX BEILIECTB Memooa (cnocoba) obezgpedrcu-
BAHUS NbLIE2A308bIX 8bIOPOCOB
3 NPOMBIULTIEHHBIX NPEONPUAMULL 6 4 -
PA3IUYHbIX OMpaAciell nPOMbLUL-
JIEHHOCIU (MEMATYPSULECKOl,
Xumuyeckou, Hegpmenepepada-
mulgaroueri u op.)»
Paznen 3. Teoperuueckue oc- [IpakTrueckas padora:
4 | HOBBI 3alIUTHI rusipocdepsl oT | «Pacuem mamepuanvrozo banan- 2 i i
cOpOCOB BPEIHBIX BEIIECTB ca omcmotuHuKa u op. coopyaice-
HUU
Paznen 3. Teopernueckue oc- [IpaxTuueckas padota: «Pacuem
g | HOBBI 3alIMTHI THIPOCHEPHI OT |  NAPAMEMpPos8 COOPYIHCEeHUll Os 4 i 2
cOPOCOB BPEIHBIX BEIIECTB 00pabomKu 0Ccadk08 CMOYHbIX
800»
Pasznen 3. Teopetnueckue oc- HrpoBoe nmpoekTupoBaHue:
HOBBI 3aIITUTHI THIPOC(hEpsI 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- Juckyccust:
7 | HOBBI 3aUTHI TUAPOCHEPHI OT | «buoxumuyeckas ouucmKka cmou- 6 - 4
cOpPOCOB BPEIHBIX BEIIECTB HbIX 600. Teopemuueckue 0CHOBbI

10




TpynoéMKocTb, yac
No HanmenoBanue pa3znena ®dopma npoBeAeHUs T
= 3a04-
JUCUUTITAHBI (MOTYJIs1) 3aHSITHS OYHOE oe 3a04-
HOC
00pabomKu 0cadko8 CMoOYHbIX
800»
Hroro: 34 8 12
5.4. leTaau3anusi CaMOCTOATEJIbHOH padoThI
No HanmeHoBanue paszena Buji caMOCTOSTENbHOM 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
romelt cpenp» (Tema: 1.3. Ilokazare- My KOHTPOJIIO
JIM Ka4eCTBa OKPYIKAIOIICH CPeibl)
Paznen 2. TeopeTuueckue OCHOBBI
[ToaroroBka Kk TeCTOBO-
3aMUThI aTMOC(EpBI OT BHIOPOCOB
My KOHTPOJIO, TIOJT0-
2 | Bpennbix BemecTB (Tema: 2.1. Oc- 6 8 12
. TOBKA K IMPAKTUICCKOMY
HOBHBIC (PU3HKO-XUMHUYECKUE CBOM-
3aHSTHIO, 3aIllMTa OTYETa
CTBA YJIaBJIMBAEMbIX YACTHII)
Paznen 2. TeopeTudeckrue OCHOBBI
[ToaroroBka K T€CTOBO-
3alUThl aTMOC(]EpBI OT BHIOPOCOB
My KOHTPOJIIO, MOJT0-
3 | BpenHbix BemecTs (Tema: 2.2. Teope- 6 8 14
TOBKa K IMPAKTUICCKOMY
TUYECKUE OCHOBBI OUMCTKU BO3TyXa
3aHSITHIO, 3aIllMTa OTYETa
OT TBEPJIBIX a9PO30JIHHBIX YACTHII)
Paznen 2. Teoperndeckue OCHOBBI
3aIUTHl aTMOC(EPHI OT BEIOPOCOB
HI (bep p [ToaroroBka K T€CTOBO-
4 | BpenubIx BemiecTs (Tema: 2.3. Teope- 2 6 6
My KOHTPOJIIO
TUYECKUE OCHOBBI OUMCTKH BO3TyXa
0T ra3000pa3HbIX IpUMeceit)
Paznen 2. TeopeTudeckrue OCHOBBI
[ToaroroBka k UTPOBOMY
5 | 3ammThl atMochepsl OT BHIOPOCOB 10 12 12
MPOEKTUPOBAHUIO
BPE/THBIX BEIIECTB
Paznen 3. Teoperuueckue OCHOBBI
[ToaroroBka K TeCTOBO-
3alUThl  THApPOChEpsl OT CcOPOCOB
My KOHTPOJIIO, TIOJTO0-
6 | Bpemnsix BemiecTB (Tema: 3.2. I'ma- 6 8 8
TOBKa K MMPAKTUIECKOMY
POMEXaHHYECKHE CIOCOOBI OYHCTKH
3aHSTHIO, 3aIlATa OTYETA
CTOYHBIX BOJI)
Paznen 3. Teoperuueckue OCHOBBI
3amuThl  THApPOCchEpsl OT CcOPOCOB
HI Apochep p [ToaroroBka K TeCTOBO-
7 | Bpennsix BemiecTB (Tema: 3.3. Ousu- 2 6 6
MY KOHTPOJIIO
KO-XHMHUYECKHUE CIIOCOOBI  OYHCTKHU
CTOYHBIX BOJI)
Paznen 3. Teoperndeckne OCHOBBI
g | 33mHTHI ruapochepsr oT cOpocoB | [loaroToBka K TECTOBO- 9 6 6
BpenHbIX BemlecTB (Tema: 3.4. XuMu- MY KOHTPOJIIO
yeckue Meto bl ouncTku CB)
Paznen 3. Teoperuueckue ocHOBBI | [loAroToBKa K MpakTHye-
9 | 3ammTel THIpOCEpPHl OT COPOCOB | CKOMY 3aHSATHIO - JHC- 4 8 8
BpeaHBIX BemiecTB (Ttema: 3.5. buo- KyCCUU
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No HanmMeHoBaH#Me pasena Bu1 caMOCTOSITEIBHOM Tpynoemkocts, Iiiio_
JTUCHUTITUHBI (MOYJIs1) paboThI ouHas | saouHas | oo
XUMHUYECKAsi OYMCTKA CTOYHBIX BOJ)
Paznen 3. Teoperndeckre OCHOBBI
3aIUTBl  TUAPOCPEpPBl OT CcOPOCOB TTOArOTOBKA K TECTOBO-
10 | Bpennbix BemecTB (Tema: 3.6. Tep- 2 6 6
MY KOHTPOJIIO
MHUYECKHE METOJIbI OYHMCTKH U 00e3-
BPEXKHUBAHUS CTOUHBIX BOJT)
Paznen 3. Teoperuueckue OCHOBBI TToAroTOBKa K HIPOBOMY
11 | 3ammTel THApOChEpbl OT cOpocoB 10 12 6
MIPOEKTUPOBAHUIO
BpPEIHBIX BEIIECTB
[TonroroBka K MPOMEXYTOUYHOM arTe- | V3yueHue JIeKIMOHHOTO
1o | cTaunm (3auer) Marepuaa, JuTeparyp- 3,75 3,75 3,75
HBIX UCTOYHUKOB B COOT-
BETCTBHUH C TEMATHUKOMN
Hroro: 55,75 | 95,75 | 83,75
6. [lepeyeHb y4eOHO-MeTOAUYECKOT0 00ecnieYeHUsI M0 TUCIUIITIUHE
OcHOBHasi M JONOJIHUTEIbHAS JTUTEpPaTypa
KonuuecTBo 3k-
No lon u3- 3eMILISIPOB
/I ST, EELEL JTaHUS B Hay4HOU OUO-
JIMOTEKE
OcHoBHasi yueOHasi iuTepaTypa
1 | Bonkos, B.A. Teoperuueckre OCHOBBI OXpPaHBI OKPY>Karo-
meit cpensl: yuebHoe mocobue / B.A. BonkoB. — CaHkr- ToNHOTeKCTOBLL
[TerepOypr: Jlanb, 2021. — 256 ¢. — ISBN 978-5-8114-1830-
5. — Teker: osnekrponnsld // Jlanb: anexktponHo- | 2021 AOCTYIT i BXO-
i Jie TI0 JIOTUHY U
OoubMoTeYHas cucrema. — URL: %
https://e.lanbook.com/book/168791 — Pexum moctyna: ajs ffapoJiio
ABTOPH3. TIOJIb30BATEIICH.
2 | Konsnos, B.b. Teoperndeckue OCHOBBI 3allIUTHI OKPYKatO-
mei cpenpl: yueOHuk st By3oB: [16+] / B.b. Konbios,
O.B. Kongpartsesa; pea. B.b. KonbsoB. — Mocksa: [Ipome- [TonHOTEKCTOBBIN
teir, 2018. — 734 c.: cxem., Tabin. — Pexxum mocTyma: 1o 2018 JOCTYT TIPU 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.
JlonotHUTeILHAS y4eOHAasl JUTEpaTypa
3 | Beromkun, A.I'. OCHOBBI MHXEHEPHOH SKOJOTHH: yIeOHOE
nocobue / A.I. Beromkun. — Canxt-IletepOypr: Jlaus, ITonHOTEKCTOBBIM
2018. — 332 c. — ISBN 978-5-8114-2822-9. — Tekcrt: 31ek- o018 | AOCTYM TIpH BXO-
TPOHHBIN // DNEKTpOHHO-OMOIMOTEeYHast cuctema <«JlaHb»: JIE TI0 JIOTHHY H
[caiiT]. — URL: https://e.lanbook.com/book/107280 — Pe- naposo*
UM JIOCTyNA: JUIsl aBTOPU3. MOJIb30BATEINEH.
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KonuuectBo 3k-

No lNon us- 3EMILISIPOB
ABTOp, HAMEHOBaHHE o
n/m JTaHUS B Hay4HOU OUO-
JIMOTECKE
4 | BeromkuH, A.I'. OCHOBBI HHXEHEPHOH 3KoJIoTUU. Teopus,
npuMepsl, 3a1aun: yaeOHoe mocodue / A.I'. Beromkun. — o /HOTEKCTOBLL
Canxkr-IlerepOypr: Jlans, 2022. — 512 c¢. — ISBN 978-5- OCTVIL DM BXO-
8114-1525-0. — Tekct: 2yeKTpoHHBIN // DnekrpoHHo- | 2022 AOCTYT TP
. . . € T10 JIOTUHY U
oubnmmoreunas cucrema «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 OKPY’Karo-
meit cpenpl / A.l'. BeromkuH. — 2-¢ u34. WICOp. U JIOM. — o
Mocksa; Bonorna: Uadpa-Umxkenepus, 2016. — 456 c.: wui., Hoxmotexcroeli
] ; JOCTYII MPU BXO-
Tabn., cxem. — Pexum pgocryma: mo mommucke. — URL: 2016 © 110 IOLUHY 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 HHKEHEPHOH DKO-
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
cucTema «Jlanb»: [caliT]. — URL: Hanoo™
https://e.lanbook.com/book/107281 — Pexxum goctyma: yis P
aBTOPU3. MOJIb30BATENCH.
7 | Huxkudopon, A.®. Mexdasubie mnepexoibl B acopOInOH-
HbIX mporeccax [Tekct|: yuebd. mocobue A CTYACHTOB
CHelHalbHOCTEN 270112 - Bogocnabxxenue
u Bogooteenenue, 280201 - OxpaHa oKpyKarolleil cpeabl U
paIMoH. HCIIOb30BaHUE TPUPOJ. pecypcos, 280202 - Mu- | 2010 60 3K3.
KeHep. 3amuTa okpysxatouiei cpeasl / A. @. Hukudopos,
JI. B. Bacunenko, T. B. JloOyxuna ; Ypan. roc. J1€COTEXH.
yH-T, Ypan. ®enep. yH-T um. nepsoro IIpesunenra Poccun
b. H. Enpriiuna. - ExatepunOypr: YIJITY, 2010. - 186 c.
8 | CocnoBckuii, B.W. Ilpoueccsl U anmaparsl 3alUThl OKpY-
xatomend cpeasl. Adcopobums razoB / B.M. CocHoBckwii,
H.b. CocHoBckas, C.B. CrenaHnosa; ®depnepanbHOE .
. [TonHOTEKCTOBBIN
are’TcTBO 1o obpaszosanuto, 'OY BIIO Kazanckuit rocy-
. . ) JOCTYTI MPHU BXO-
JApCTBEHHBIM TexHoNorndeckuid ynusepcureT. — Kazanb: | 2009
JI€ T10 JIOTHHY U
KI'TY, 2009. — 114 c.: un — Pexxum goctyna: 1mo moJImcke. HaDosTIo*
— URL: http://biblioclub.ru/index.php?page=book&id= p
259096 — bubmumorp. B xH. — ISBN 978-5-7245-0514-2. —
TeKCT: 37IEKTPOHHBIH.
9 | CoraukoBa, E.B. Teopernueckne OCHOBEI TIPOIIECCOB 3aIllH-
TBI cpenbl obutanus: yueOHoe nmocobue / E.B. CoTHuKOBa,
B.II. [Imutpenko, B.C. CotHukoB. — Cankr-IletepOypr: To/HOTEKCTOBLL
Jlanb, 2014. — 576 c. — ISBN 978-5-8114-1624-0. — Tekcr: OCTVIL IIDH BXO-
ANIEKTPOHHBIA  //  DneKTpoHHO-OmONMMoTeuHass cucrema | 2014 AOCTYIL P

«Jlanby: [caitt]. — URL: https://e.lanbook.com/book/53691
(mara obpamenus: 26.10.2019). — Pexxum moctyna: ais aB-
TOPHU3. 0JIb30BATEIICH.

Jle 110 JIOTUHY U
napoJo*
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https://reader.lanbook.com/book/211553#4
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, HAMEHOBaHHE o
n/m JTaHUS B Hay4HOU OUO-
JIMOTEKE

10 | Teopernyeckre OCHOBBI (PH3UKO-XMMHUYECKHX MPOIECCOB
Oo4nCTKU BOJBI [TekcT]: yueOHOE mocoOue il CTYJICHTOB
cnenuansHocteid 270112 "BopmocHabkeHue MBOIOOTBEAE-
Hue", 280302 "Komruiekc. UCIOIb30BaHUE U OXpaHa BOJI-
HbIX pecypcoB”, 280201 "Oxpana okpyxaroiiei cpeasl u
palMOH. UCIHOJb30BaHue npupoa. pecypcon”, 280202 "1Un-
XKeHep. 3ammuTa okpyxaromei cpeasl”" / A. @. Hukudopos
[1 ap.]; Ypau. roc. TexH. yH-T - YIIN, Ypaiu. roc. ieCOTexH.
yH-T. - ExarepunOypr: YIJITY: YI'TY-VIIH, 2008. - 152
C.

2008 35 ak3.

*- mpexie YeM MPOWTH 10 CCBhUIKE, HEOOXOMMO BOITH B CUCTEMY

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOU MH(POPMAIMOHHO-00Pa30BaTENBHON Cpe/bl 0Oecneun-
BaeTCS COOTBETCTBYIOIIMMH CPEJCTBAMH HH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OMOJIUOTEYHbIE CHCTEMbI
Kaxapiii oOyvaromuiics oGecrieueH JOCTYIOM K 3JIEKTPOHHOW OMONIMOTEUHOUN cucTeme
YIJITY (http:/lib.usfeu.ru/), yauBepcampHast 6a3a nmanHbix East View (OO0 «MBUCy)
https://dlib.eastview.com/browse/udb/12 , 55C UH3narensctBa Jlanp http://e.lanbook.com/, 3bC
YuuBepcuterckas oubimoreka onnaita http://biblioclub.ru/, conepskarmmx u3aaHus MO0 OCHOBHBIM
M3y4aeMbIM AUCHMILTUHAM U C(HOPMUPOBAHHBIX MO COTJIACOBAHUIO C MPaBOOOIaAaTeNsIMU yueo-
HOUM M y4eOHO-METOAMYECKON JIUTEPATYypPHI.

CnpaBouHble 1 HH(POPMALHOHHBIE CHCTEMBbI
1. CnpaBouno-mipaBoBas cuctema «Koncynbrant [Tmroc» (http://www.consultant.ru/).
2. CnpaBouno-nipaBoBas cuctema «Cuctema TAPAHT». CBoOomHBIH HOCTYI (pexuM
nocrtyna: http://www.garant.ru/company/about/press/news/1332787/).
3. IIporpammuas cuctema sl OOHApY>KEHHUSI TEKCTOBBIX 3aMMCTBOBAaHUI B Y4EOHBIX H
Hay4HbIX paboTax «Antumnaruat. BY3» (URL: https://www.antiplagiat.ru/).

IIpogdeccnonanbubie 6a3b1 JAHHBIX

1. ONEeKTPOHHBIM (OH]J MPABOBBIX U HOPMATHBHO-TEXHUYECKUX JTOKYMEHTOB // AK-
uonepHoe obiiectBo «Mupopmannonnas kommanus «Kogexe» (https://docs.cntd.ru/). Pexum
JIOCTYTIa: CBOOOTHBIH.

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

3. ba3a monHOTEKCTOBBIX U OMOIMOrpaduIecKnx ONUCAHUN KHUT U NEPUOJUUECKUX U3-
nanuii (http://www.ivis.ru/products/udbs.htm). Pexxum gocryma: cBoO601HBII

4. ndpopmaloHHbIE CUCTEMBI, OAHKU JIaHHBIX B O0JIACTH OXPaHbl OKPYKAIOLIEH Cpeabl
U TIPUPOJONOIb30BaHus — Pexum noctyna: http://MUHIPUPOABIPO.pP

5. Hudopmammonnas  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. Undopmanumonnsie cucremsl «buopasnoodbpasue Poccum». — Pexum nocryma:
http://www.zin.ru/BioDiv/

14


http://lib.usfeu.ru/
https://dlib.eastview.com/browse/udb/12
http://e.lanbook.com/
http://biblioclub.ru/
http://www.garant.ru/company/about/press/news/1332787/
https://www.antiplagiat.ru/
http://pravo.gov.ru/
http://минприродыро.рф/
https://www.technormativ.ru/
http://elibrary.ru/
http://ecoreport.ru/
http://www.zin.ru/BioDiv/

HopmaTuBHO-IpaBOBbIE AKTHI

1. ®enepanbubiii 3akoH «O0 oxpaHe okpyxatomen cpeab» oT 10.01.2002 Ne7-D3 (pen.
or 30.12.2020). C wu3m. u pgom., Bcryn. B cuiy ¢ 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 oxpane arMocdepHoro Bozayxa» 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 MOTPeOICHUs» 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 KOMIETEHINU

Bun u ¢opma koHTpOIIS

YK-1. CnocobeH ocymecTBiasTh MOUCK, KPUTH-
YeCKUH aHaJIM3 U CUHTE3 MH(OpMALUH, TPUMe-
HSITh CUCTEMHBIH MOJXO/ ISl PEIICHUS TIOCTaB-
JICHHBIX 3a7a4

ITpoMe:KyTOUHBIH KOHTPOJIb: KOHTPOJIbHbBIE
BOIIPOCHI K 3a4ETY

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

IMK-2. CriocoOHOCTh aHAM3UPOBATH TEXHOJIO-
TMUYECKHE TPOLECChl U PEXUMBI paboThI Aei-
CTBYIOIIMX MPOU3BOJICTB, PACCUUTHIBATH IKOJIO-
TMUYECKHE PUCKU JUIsI OpPTaHU3alMil ¢ MO3MLUHU
PEKOHCTPYKIIMU  (COBEPILIEHCTBOBAHUS)  JeH-
CTBYIOIIMX MPOU3BOJCTB, a TAKXKE CO3aBAEMBIX
HOBBIX, 9KOJIOTHYECKH 0€30IMacCHBIX, TEXHOJIOTUI
1 000pYyAOBaHUS

ITpoMe:KyTOUHBIH KOHTPOJIb: KOHTPOJIbHbBIE
BOMPOCHI K 3a4YETY

Texkymuii KOHTPOJIb: BBINOJHEHUE MNPAKTH-
YecKo paboThl, ydacTue B AMCKYCCUH, BbI-
MOJIHEHUE 3a/IaHHsI TI0 UTPOBOMY MPOEKTHUPO-
BAaHUIO, TECTUPOBAHKE

IMK-3. CrnocoOHOCTh OCYIIECTBIATh JKOJIOTO-
TEXHUYECKUN aHaIU3 MPOECKTOB BHEIAPEHHS HO-
BOU MPUPOAOOXPAHHON TEXHUKH U TEXHOJOTUU
C YY€TOM HaWJIy4YIIUX JOCTYIHBIX TEXHOJIOTHM B
o0JacT OXpaHbl OKPYXKaroIIeH Cpebl U palmo-
HAJIBHOT'O UCIIOJIB30BaHUs PECYPCOB

IIpoMe:XKyTOYHBII KOHTPOJIb: KOHTPOJIbHBIE
BOIIPOCHI K 3a4ETy

Texkymuii KOHTPOJIb: BBINOJHEHUE IPaKTH-
Yeckoil paboThl, ydacTue B AMCKYCCUH, BbI-
MOJIHEHUE 3a/IaHHsI TI0 UTPOBOMY MPOEKTHUPO-
BAaHUIO, TECTUPOBAHUE
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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 (popmupoBanne kommnerenmuii YK-1, IIK-2, IK-3)

3aumeno — aH TOJHBIN, Pa3BEPHYTHIN OTBET Ha IOCTaBJICHHBIN BOIIPOC, IIOKa3aHa CO-
BOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 0OBEKTE, OKA3aTEeIbHO PACKPBITHI OCHOBHBIE MOJOXKCHUS
TEMBI; B OTBETE IPOCIECKHUBACTCA YETKasi CTPYKTypa, JIOTMYECKas IOCIEN0BATEIBHOCTb, OTpa-
JKaromiasi CyIIHOCTh PAcCKPhIBAEMBIX IMOHSATHH, TEOPUH, SBICHUHA. 3HaAHUE 00 O0OBEKTE IEMOH-
cTpupyercs Ha (POHE MOHUMAHUS €ro B CUCTEME JaHHON HayKU U MEXIUCLUIUIMHAPHBIX CBA3EH.
OTBeT U3JI0KEH JIUTEPATYPHBIM S3bIKOM B TEPMHHAX HayKH, IOKa3aHa CIIOCOOHOCTH OBICTPO pe-
arupoBaTh Ha YTOYHSIOLINE BOIIPOCHI,

3aumeno — aH NOJIHBIN, pa3BEPHYTHIM OTBET HA NTOCTABIEHHBINA BOIIPOC, IOKA3aHO yMe-
HUE BBIJICINTH CYILIECTBEHHBIE U HECYIECTBEHHBIE NIPU3HAKU, IPUUMHHO-CIIEICTBEHHBIE CBS3H.
OTBeT 4eTKO CTPYKTYpHUPOBaH, JOTUYEH, U3JIOKEH B TePMHMHAX Hayku. OJHAKO JONYLICHbI He-
3HAYMUTENbHbIC OUIMOKU MJIM HEJ0YEThl, HCIIpaBIeHHbIE 0aKalaBpOM C MOMOIIBIO «HABOISAIIMX)
BOIIPOCOB;

3aumeno — NlaH HENOJHBIA OTBET, JIOTUKA M IOCJIEAOBATEIbHOCTD W3JI0KEHUS UMEIOT
CyliecTBeHHbIE HapymieHus. [lomynieHsl TpyOble OMUOKH P ONPEISIIEHIUH CYIIIHOCTH PACKPbI-
BaeMbIX IOHATHI, TE€OpUH, SBJICHUHN, BCIEICTBIE HEMOHMMAaHUs OaKaJaBpOM UX CYIIECTBEHHbIX
U HECYLIECTBEHHBIX IIPU3HAKOB U CBs3€l. B OTBETE OTCYTCTBYIOT BBIBOJbI. Y MEHUE PACKPBITh
KOHKpPETHBIE MPOsIBIEHUs] 00O0OIIEHHBIX 3HAHUI He Noka3aHo. PeueBoe odopmiieHue Tpelyer
IIOIIPABOK, KOPPEKIIUH;

He 3aumeno — GakanaBp AEMOHCTpPHUpYET HE3HAHHWE TEOPETUUYECKUX OCHOB IpeMeTa, He
yMEeT JiejaTh apryMEHTUPOBAHHBIE BBIBOJBI U MPUBOAUTH MPUMEPHI, IOKA3bIBaeT cjlaboe Bia-
JIEHUE MOHOJIOTMYECKOM PEUbl0, HE BIJIAJIEET TEPMUHOJIOIUEH, TIPOSBIIAET OTCYTCTBUE JIOTUYHO-
CTH U NOCJIE0BATEIbHOCTH U3JI0KEHHUSI, AETACT OMUOKH, KOTOPbIE HE MOXKET UCIPAaBUTh, 1aXke
IIPU KOPPEKIUU IIPENOJaBaTeIeM, OTKa3bIBACTCA OTBEUATh HA 3aHATHH.

Kputepun oueHMBaHHMsI BBINOJHEHMS NPAKTHYECKUX PadoT (TeKymMid KOHTPO.Jb
¢popmupoBanus komnerennuii YK-1, IIK-2, ITK-3)

«5» (omauuno): paboTa BBHIIOJIHEHA B CPOK; OPOPMIICHHE U COJIepKaTeNIbHasl YacTh OTYETa
o0pa31oBble; paboTa BHIIOJHEHA CAMOCTOSITENIbHO; MPHUCYTCTBYIOT COOCTBEHHbIE 0000IIEHUS,
3aKJIF0OYeHHs U BbIBOJbI. OOyyaromuiicss ObICTPO OPUEHTHPYETCSl B OTYETE U OTBEUYAeT Ha yTOY-
HSIOIINE BOTIPOCHI.

«4» (xopowo): paboTa BBIIIOJHEHA B CPOK; B OPOPMIICHUN OTYETa U €ro CoJiepKaTeabHON
YacTH HEeT IrpyObIX OMIMOOK; paboTa BBIMOJHEHA CAMOCTOSTENBHO; IPUCYTCTBYIOT COOCTBEHHBIE
0000111eHNs, 3aKITI0YeHUsT U BBIBOJBI. OOyyaromuiicss OpUEHTHPYETCsl B OTYETE U OTBEYaeT Ha
YTOYHSIIOIIME BOTIPOCHI C TOMOIIBIO TIPETOIaBaTEelIsl.

«3» (voosnemeopumenvHo): paboTa BBIIOJIHEHA C HapyIIeHUEM rpaduka; B 0POpMICHHH,
COJIepKAaTENbHOM YacTH OTYETa €CTh HEJIOCTATKH; pad0Ta BHIMTOIHEHA CAMOCTOSTENEHO, IPHCYT-
CTBYIOT COOCTBEHHBIE 000011eHNs1. OOyUaromuncs ¢ TPyJJOM OPUEHTUPYETCS B OTYETE U OTBEYa-
€T TOJILKO Ha TIOJIOBUHY 337]aBa€MbIX €MY BOIIPOCOB.

«2» (Heydoeremsopumenvro): opopmiieHne pabOTHl HE COOTBETCTBYET TPEOOBAaHUSIM; OT-
CYTCTBYIOT WJIH CJIeJIaHbl HEMPABUIIBHBIE BHIBOJIBI H 0000meHHss. O0yJaronuiicss He OpUEHTHPY-
€TCs OTYETHBIX MaTepHajax U He MOXKET MOSACHUTh pacCUMTaHHBIE TaHHBIE.

KpuTepuu oneHMBaHUS YYACTHS B JHCKYCCHM (TEKYUIMil KOHTPOJb (OPMHPOBAHMS
xomnerenuuii YK-1, ITK-2, ITK-3)

«5» (omauuno): paboTa BBIOIHEHA B CPOK; JOKJIA]] MPEICTABICH B BUIE MIPE3CHTAIIUH; CO-
JiepKaTelibHasl 9acTh paboThl 00pasIoBast; MPHUCYTCTBYIOT PEKOMEHIAIMH, 3aKIIOYEHUS M apry-
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MEHTHPOBAaHHBIC BHIBOABI. OOyUaronuiics MpaBUIbHO OTBETHII HA BCE BOMPOCHI MPH 3AIIUTE J10-
kiana. [[ppyHrMaI akTHBHOE y4acTHe B KOJUICKTUBHOM aHAIN3E M O0CYKIICHHU.

«4» (xopowo): paboTa BBIIOJIIHEHA B CPOK; COJepKATENbHAs YacTh JOKIa/1a HE UMEET Ipy-
ObIX OIIMOOK; MPUCYTCTBYIOT PEKOMEHIAINH, 3aKIIOYCHUS W apryMEHTHPOBAaHHBIC BBIBOJIBI.
OOyuarouuiics py 3aluTe JOKIAAa IPaBUIBHO OTBETHII HA BCE BOIPOCHI C MMOMOIIBIO 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 MPUCYTCTBYIOT COOCTBEHHBIC BBIBOIBI. O0yYa-
IOIUICS TpU 3aluTe paboThl OTBETHII HE Ha BCEe BOMPOCHL. OOydaronuiicss He MPUHUMAN yda-
CTHE B JIUCKYCCHUHU.

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

Kputepun omneHuBaHHs 3aJaHUs MO0 MTPOBOMY MPOEKTHPOBAHUIO (TEeKYIHii KOH-
TpoJb popmupoBanus komnerennuii YK-1, IIK-2, IIK-3):

«5» (omauyno): paboTa BBHIIIOJHEHA B CPOK; COJAEpKaTeNbHAs YacTh JOKJIAAa M MPEIIo-
JKCHHBIC METObl 00C3BPEKUBAHUS 00Pa3I0OBbIC; MPUCYTCTBYIOT PEKOMEH/IAIIUH, 3aKIIFOUYCHUS U
apryMEHTHPOBAHHBIE BBIBOIbI. O0YyUaIONIMIICS MPAaBUIHLHO OTBETHII HA BCE BOMPOCHI TIPH 3aIIUTE
npoekTa. [IpuHUMaI 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 TIperoiaBaTens. [I[puHuMan yuactue B IUCKYCCHH.

«3» (yOoosnemeopumenvHo): paboTa BBINOJIHEHA ¢ HapylIeHHEM Tpaduka; B IPEIIOKEH-
HOM METOJIe 00€3BPEKUBAHMSI €CTh HEJIOCTATKH; B JOKIAJe MPUCYTCTBYIOT COOCTBEHHBIE BHIBO-
161, OOy4aromMiics MpU 3allMTe MPOEKTa OTBETHI HE Ha Bce BOMpochl. OOyyaromuiics He TpH-
HUMAJI y4acTUE B IUCKYCCHH.

«2» (HeyoosnemeopumenbHo): TPEAJIOKEHHBIE METOJbI 00€3BPEKUBAHUS SIBIISIOTCS HE
3¢ (HeKTUBHBIMU; OTCYTCTBYIOT UITU CJIEaHbl HEMPABUIbHBIE BBHIBOJIBI U pekoMeHaamuu. O0yya-
IOIIUICS HE OTBETUJI HAa BOIIPOCHI TPH 3amuTe mpoekTa. OO0yJaronuiicss He MPUHUMAI Yy9acTHe B
JTUCKYCCHH.

Kpurepun oneHnBaHusi BHINOJHEHUS 3aJaHHI B TeCTOBOM opMe (TeKylIUH KOH-
Tpoab popmupoBanus kommerenuii YK-1, IK-2, ITK-3)

[To uToram BBHIMOJHEHUS TECTOBBIX 3aJJaHUN OIIEHKA MPOU3BOJUTCA IO YEThIpeXOallib-
HoM mikane. [Ipy mpaBUIBHBIX OTBETaX Ha:

86-100% 3amaHuil — OLIEHKA «OMAUYHOY,

71-85% 3agaHuii — OLIEHKA «XOPOULON»,

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

MeHee 51% - oreHKa «Hey0081emeopUmenbHo.

7.3. TunoBble KOHTPOJIbHbIE 32/IaHUS] WJIH MHbIEe MATePHAJIbI, 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 3alIUTHI OKPYKaIOLIEH cpelibl. ArperaTHble COCTOSIHUS yJ1aBJIUBa-

€MBIX BEILIECTB.
2. Abpoaucnepcuble cucTeMbl. OCHOBHBIE MOHATHS U KJIaCCU(PUKALINU.
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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 OIpeaesieHus (IJIOTHOCTh, yAEIbHAs IO-
BEPXHOCTbh, a/IT€3MOHHbIE U a0pa3UBHbIC CBOICTBA YACTHII).

CBoiicTBa a’3p0O30JIbHBIX YaCTHUI] U METOJIbI X OIpeNeNeHus (€CTeCTBEHHAs U UCKYCCTBEH-
Hasl KOaryJslus OblIeH, ChIIYy4eCcTh U TUTPOCKOMMYHOCTD MbUIEBBIX YACTHIL).

CBoiicTBa a3p0O30JIbHBIX YACTHIl M METOJBI MX OINpEesieHHUs (CMauyuBaeMOCTb, HJIEKTpHUYe-
CKHE CBOMCTBA MbLJICH).

JIMCTIepCHOCTh TMBUIEBBIX YAaCTHII M METO/bI OIpeneneHusl (PPaKIMOHHOTO COCTaBa IBLIH.
IIpencraBnenue pe3ynbTaToOB aHAJIN3a CUTOBBIM U CEMMEHTOMETPUYECKUM METOAMH).
JIMCTIepCHOCTD TMBUIEBBIX YAaCTHII M METOJbI OIpeneeHus] (PPaKIMOHHOTO COCTaBa IBLIH.
IIpencraBnenue pe3ynbTaToOB aHAIN3a MUKPOCKOIMMYECKH METOJ M METOJ BO3AYILHOW ce-
naparum.

JuddepennunanbHas oLieHKa pe3yabTaToB AUCIEPCHOTO aHAIN3A.

WuTerpanbpHas OLlEHKa Pe3ysIbTaTOB AUCIIEPCHOTO aHAIIN3A.

OcCHOBHbBIE 3aKOHOMEPHOCTH JIBMXKEHUS U OCAKJICHMS IbLIEBBIX YaCTHI. 3aKOH COIPOTHUB-
JICHUS.

OuncTka a3po3onelt 1moJi AEHCTBUEM IPABUTALMOHHBIX CHJ, pacyeT CKOPOCTH OCaXKIACHUS
gactull. O01acTh MPUMEHEHHS IPAaBUTAIIMOHHBIX TBUICYIOBUTEIICH.

Oco6eHHOCTH OYMCTKA a’p030Jiel MoA JEeHCTBHEM HMHEPLUOHHBIX U LIEHTPOOESKHBIX CHIL
Teopernueckne OCHOBHI Mpolecca.

@du3nuecKkue OCHOBBI YJIABIMBAHUA NbUIM B 3ekTpoduiabTpax. KoHCTpykTHBHAs cxema
armrmapara.

OuncTka a’spo3oiielt noja AelcTBUEM KYJIOHOBCKHMX CHJI, pacyeT CKOPOCTH Jpeida.
OCHOBHBIE CTAJMH YJIABIMBAHUS MBUIH B AMEKTPO(UIbTpax. SIBiIeHne 0OpaTHON KOPOHBI.
SIBrieHue 3anupanus KOPOHBI.

@usnueckue OCHOBHI (miibTpanuu raza. CranuoHapHas M HECTalMOHApPHAs (MUIBTpaLus
ra3os.

@dusnuecKkue 0CHOBBI MOKPOI OYMCTKH Ta30B. CIocoObI KOHTAKTa MBIIETa30BOT0 MTOTOKA C
KHJIKOCTBIO.

Onenka 3¢peKTUBHOCTH pabOThI MbLICYIOBUTENECH.

Knaccudukarus MeTo10B U anmnapaTtoB 00e3BpeKUBaHMsI BBIOPOCOB OT r'a30- U Mapoodpas-
HBIX IIPUMECEH.

OcHOBBI a0COpOIIMOHHON 0YMCTKU BBIOpocoB. Kitaccudukanus Merona.

Craruka U KHHETHKA TIpoliecca abcopOIuu.

AncopOuust ra30BBIX BEIOPOCOB (0COOEHHOCTH (PU3HUECKON  XUMUYECKON aJcopOInn).
Tunst ancopOenToB. O6nacTh NPUMEHEHHUS, IPEUMYILIECTBA U HETOCTATKH.

JlecopOuus 1 peakTUBAIMS MOTJIOMIEHHBIX TpUMecei

Tepmonnnamuka npotuecca aacopouuu. Buast nuddysuii. 3akonsr Ouka.

JluHamuKa mnpotiecca aacopOun. BeixonHas kpuas agcopOuuu.

Konctpykuuu amcopOepoB HEMPEPHIBHOTO M MIEPUOANIECKOTO ICHCTBHS.

Karanutudeckass ouMCcTKa ra3oBbIX BEIOPOCOB. OCOOEHHOCTH TOMOTEHHOT'O M T€TepOTreHHO-
ro KaTanusa.

Karanutuueckass ouncTKa ra3oBbIX BBIOpOCOB. TpeOoBaHus, MpeaAbsBIseMble K KaTaau3a-
TOpam.

KuHeTHka rereporeHHOro Karauusa.

Knaccugukaruss AUCIIEPCHBIX CHCTEM IO arperaTHOMY COCTOSTHHFO. THITBI THCTIEPCHBIX
CHCTEM 110 KHHETUYECKHM CBOMCTBAM JTUCTIEPCHOM (a3bl.

Knaccugukaiusi CTOYHBIX BOJI IO TPUHIIAITY JOIMMYCTUMOCTH WX UCIIOJNB30BAaHUS B CHCTeE-
Max 000pOTHOTO BOJOCHA0XEHHUS; B 3aBUCUMOCTH OT MECTa UX 00pa30BaHMs B TEXHOJIOTH-
4EeCKOM IpolLecce.

Knaccugukaruss CTOUHBIX BOJ IO arperaTHO-IUCIIEPCHOMY COCTOSIHHIO TMpuMecei (1o
Kynbckomy); METOIbl OYMCTKM CTOYHBIX BOJ, COOTBETCTBYIOIIME PA3IUYHBIM IpyIIam
knaccuukanuu Kyiabckoro u 1OmoNMHEHs K 3TON 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.

57.

58.

59.

60.

JInopunbHble U TUOPOOHBIE KOJJIOMABI, XapaKTepUCTUKA MX YCTOMYMBOCTH. Mumemsip-
HBIE U MOJIEKYJISIDHBIE KOJUIOUBI, X CBOMCTBA.

[Tonsitue «CaHuTapHoe cOCTOsSIHUE BOAoeMa». OCHOBHBIE IOJIOKEHUS JIOKYMEHTOB, pe-
IIAMEHTHPYIOIIUX OXpaHy BOoAHbIX 00bekTOB. [TorsTus [TK, JITIB, ITC.

Teopust mpoueccoB orcrauBaHus. ['mapaBiaudeckas KpynmHOCTh yacTul. CKOpOCTh Oca-
KJIeHUs 11apooOpa3Hoi (HemapooOpa3Hoi) yacTULbl O ACHCTBUEM CHJIbI TskecTu. Pac-
4eT CKOPOCTU CTECHEHHOT'O OCaXICHUS.

Teopus nponeccoB orcranBanusa. KMHeTHKa pacciauBaHus MOJUAMCIIEPCHBIX CYCIICH3UM.
OTcrauBaHue B J1aOOPATOPHBIX YCIOBHSIX M B IPOMBIIIICHHBIX anapaTax.

ITpyHIMII TOHKOCIOMHOTO OTCTaUBaHUs, MEXaHU3M IIpoLecca.

Teopus mpoueccoB OYMCTKU OT BCILIBIBAKOIIMX NpUMecel. Pacuer ckopoctu noabsema 4ya-
CTHI JIETKOW KHUJIKOCTH.

Teopus mpoueccoB OTCTaMBAaHUS B IOJIe LEHTPOOEKHbIX cuil. PakTop paznenenus. UH-
JIEKC MTPOU3BOAUTENBHOCTH. Pacdyer cKOpocTH IBHKEHUS 4acTHULBI B KUIAKOCTH NOJ ACH-
CTBUEM LICHTPOOEKHOW CHUIIBI.

QOWIbTpOBaHHE, MEXAHM3M IIPOLIECCOB B 3EPHUCTOM CJIO€. XapaKTEPUCTUKHU ITOPUCTOU
CpE€bl: MOPO3HOCTD U yJIeIbHAasi IOBEPXHOCTb.

MexanusM npoteccoB (GUIbTPOBaHUS B 3epHUCTOM cioe. Pacuer ¢punbrpornukia. Tpedo-
BaHUS, IPEIBIBIIIEMbIC K QMIBTPYIOIIUM MaTEepHaIaM.

@D0TalMOHHBIN CIIOCO0 OYUCTKU CTOKOB OT B3BEIIEHHBIX BEILIECTB, TEOPUs IPOLIECCOB.
dnoTopeareHTH! UIsi OYMCTKH CTOYHBIX BOJ, UX Kiaccu(uKanus U xapakrepuctuka. dax-
TOpBI, BIUsAOLME Ha 3 PEeKTUBHOCTB Ipoliecca.

[TonsiTue 00 yYCTOMYMBOCTH JUCHEPCHBIX CHUCTEM. OJIEKTPUYECKHM U CTPYKTYpHO-
MEXaHWYECKHI GaKTOPhl CTAOMIM3AIUN JTMO(POOHBIX KOJIJIOUIOB.

Teopus nporeccoB koaryisiuu. CTpoeHHEe KOaryJIsIIUOHHBIX CTPYKTYp M X CBOICTBa.
CBolicTBa KOAryJIILIMOHHBIX CTPYKTYP.

Teopus nporneccoB (GIOKYISAUH.

THunBI KOAryJIIHTOB, MX XapaKTEPUCTUKA U MEXaHU3M JEUCTBHS.

Tuns! GIOKYISIHTOB, UX XapaKTEPUCTUKA U MEXAHU3M JCHCTBUS.

OuncTKa CTOYHBIX BOJ OT UCTUHHO PACTBOPEHHBIX KOMIIOHEHTOB. AJICOpPOLIMS Ha TBEPBIX
copbentax. M3orepmbl copbiuu. [IpubmmkeHHOe BBIYUCICHUE W30TEPMBI aJCcOpPOIUU Be-
1IeCTBa.

Ancopbumst Ha TBepAbIXx copOeHTax. PopMupoBaHHE M TNEpeHOC (ppoHTa anacopOLUU.
VYpaBuenue [llnnosa. Cratuueckas ¥ TuHaMUYecKast aKTUBHOCTb COPOEHTA.

AncopOuust akTUBUPOBAaHHBIMU YIIIsIMU. Perenepanns agcopOeHTOB.

OuuncTKa CTOYHBIX BOJ OT MCTUHHO PaCTBOPEHHBIX KOMIIOHEHTOB. Teopus npouecca HOH-
HOro oomeHa. OcHOBHbBIE 00J1aCTH TPUMEHEHUS HOHUTOB.

Teopust mpouecca skcrpakuuu. M3orepmsl skctpakiuu. KoagduuueHnt pacnpeneneHus.
OcHoBHbIE TPeOOBAHUS K SKCTPAreHTy.

MemOpanHbIe nporecchl pazaenenus. Kinaccugukaus meMOpaH 1o MeXaHU3My JeHCcTBUS
U XapakTepy CTPYKTypbl MeMOpaHbl. OCHOBHBIE TpeOOBaHUS, NpeabsIBIseMble K MeMOpa-
HaM IIpH UX BBIOOpE.

Teopetnueckre OCHOBBI MeTo/la 00paTHOro ocMoca (runephuibTpanus) U yabTpaduib-
tpauuu. IIpocreiiimas ycraHoBka oOpaTHOro ocMoca. /IoCTOMHCTBA M HEJOCTAaTKH METO-
TIOB.

Pacuer konnM4ecTBEHHBIX XapaKTEPUCTUK MEMOpaHHOTO pasjesneHus. DakTophl, BIUSIO-
1[1e Ha MEMOpaHHBIE MTPOLIECCHI.

DIEKTPOXUMHUECKUE METO/IbI 00OpAaOOTKH M OYMCTKU CTOYHBIX BOA. OOIaCTh MPUMEHEHHS.
KonnyecTBeHHbIE XapaKTEPUCTHKU OLIEHKH 3(PPEKTUBHOCTH SJIEKTPOXUMHUECKUX METO-
noB. IIpornecchl, NpoTEKaroLMe Ha KaToA€ U aHOJE IPU MPOIYCKAHUU AJIEKTPHUUECKOIO TO-
Ka.

Teopus nporecca AEKTPOKOAryIsLnU, TaJbBaHOKOAT Y ISIUH.
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61. Teopwus npouecca 371eKTpOpIOTAIHH.

62. Teopus mporecca IEKTPOIUATIN3A.

63. Teopernueckre OCHOBBI MeTO/A Mapo(a3HOro OKUCICHUS («OTHEBOW METOI»).

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

65. XwuMuyeckue METOIbl OYUCTKH CTOYHBIX BOJI: HEHTpalM3aIus, OKUCICHUE, BOCCTAHOBIIC-
HHE.

66. TeopeTnueckre OCHOBBI METOIa OMOXMMHUYECKON OYMCTKU CTOYHBIX BOJI.

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

68. Jlo3a u Bo3pact akTUBHOTO Wia. MIoBbIi nHIIEKe. Pereneparsi ak THBHOTO WJIa.

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

70. AHa’poOHasi OYMCTKA CTOYHBIX BOJI. TEOPETHYECKHE OCHOBBI.

IlepeyeHb BONPOCOB, BBIHOCUMBIX HA 3aHATHE - JUCKYCCHIO (TEKYLIHMI KOHTPOJIb)

1. CiocoObl nHTEeHCU(UKALIUK PAOOTHI @9POTEHKOB.

2. Crioco6b1 nHTeHCH(DUKATUY pabOTH OMOPHUIBTPOB.

2. Meronbl nedochoTaiuu Xo3siMCTBEHHO-OBITOBBIX CTOYHBIX BO/I.
3. Meroabl 06e33apaxuBaHusi CTOYHBIX BOJ.

4. CiocoObl epepabOTKU OPTaHUYECKUX OCAIKOB CTOUHBIX BOJ:

- YIJIOTHEHHE (TPaBUTAIIIOHHOE, IIEHTPOOEKHOE, BUOPAITMOHHOE, (DIIOTAIIMOHHOE);

- crabuu3anus (adpoOHas, cOpakuBaHUE);

- o0e3BokMBaHME (CyloIKa Ha WIOBBIX IUIOMNAAKAX, BaKyyM-(pHUIbTparus,
peccoBaHue, BUOPOPHUIbTPOBaHHE, LIEHTPU(DYTUPOBAHHE; TEPMUUECKas CYIIKA);

- KOHJMIMOHMpOBaHHE (00paboTKa HEOPraHWYECKUMH peareHTaMu, TerjoBas o0paboTka,
00paboTKa NOJIUIIEKTPOIUTAMH, 3aMOPAKUBAHNE, DJIEKTPOKOATYIISLINSA);

- YTHJIH3AIIHS;

- TMKBU/IALHSL.

¢bunbTp-

IIpumep 3a5aHusA MO UITPOBOMY NPOCKTHPOBAHUIO (TEKYLIHI KOHTPOJIb)

B pesysnbrare nmpakTHUecKo AesTeIbHOCTH IIMHHOTO 3aBOJia B BO3YIIHBIN OaccelH BbI-
OpacbIBaeTcs 3aIblJICHHBIN BO3IYX.

CocTaB BEIOpOCA: 06BEM 3aITBUICHHOrO Bo3ayxa — 630 000 M°/roj1; KOHICHTPALHS PE3HHO-
BOW Kpomku — 890 MF/M3; Temneparypa raza 132 °c (Tpu ABMKEHUU T10 TA30X0]1y TEMIIepaTypa
raza yMeHbIIAeTcs Ha 22 0C); (paKMOHHBIN COCTaB Pe3MHOBOI MBUTH:

Pasmep acTll | 15| 4500 | 2030 | 30-40 | 40-70 | >70
(bpaxum, MKM
Macca ¢pakuuu, r 6 13 17 25 22 14

Ha ocHoBaHuM npeCcTaBlIeHHBIX JAHHBIX HEO0X0IUMO:

1) IIpoBectu nuddepeHuanbHy0 OLEHKY (PAKIIMOHHOIO COCTaBa MbUIM OMPENEIUTH €€
¢buznyeckue cBONCTRA.

2) OnpenenuTs MEUAHHBIA JUAMETP MbUIEBBIX YaCTHUI] U 000CHOBAaTh BHIOOpP MeTO/a (IIbI-
JeyJIOBUTENS) 00€3BPEKUBAHUS MBUIEBO3AYIIIHON CMECH.

3) Paccunrats noadpakunoHHyo 3¢ (HEeKTHBHOCTH OYMCTKU BEIOPAHHOTO MBLICYIOBUTEIS.

4) PaccuurtaTh MaTepuaNbHbIN OalaHC MBUICOYHNCTHONW YCTAHOBKH.
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3aganus B TecToBOM (hopme (TeKyIHii KOHTPOJIb)
®parmenT K pa3aeiy «OcHOBHbIe QU3MKO-XUMUYECKNE CBOICTBA yJIaBJAMBAEMbIX YaCTHID

1. Ha3oBute oCHOBHBIE BU/IbI arPEraTHOIO COCTOSTHUS BellecTBa. Kakue BHeIIHUE mapaMeTphl

CpEeIIbl BIUSIOT HA BUJ arperaTHOrO COCTOSTHUS BerecTBa? it Kakoro arperaTHOro COCTOsI-

HUS BEIIIeCTBAa BO3MOXKHBI TOIMMOp(dHBIE (hOpMBbI (MOaU(pUKAIHK)?

Kakwue cucreMbl Ha3pIBalOTCS 3015iMU? B ueM 0COOCHHOCTh JaHHBIX CUCTEM?

3. Yto moHMMaeTcs Mol cMauuBaeMOCThIo blTu? Kak fensrcs BemiecTa (IbLUIK) 10 CIOC00-
HOCTH K cMadnBaHUi0? Kak MOBBICUTH CMAaYUBAEMOCTH MTHLTH?

4. Ha3oBUTEe OCHOBHBIE METOJbI, HCIIOJIb3yeMbI€ MPH OMpeleleHud (PaKIMOHHOTO COCTaBa
neuT. Kakue MeToIbl TO3BOJISIOT ONPEAETATh PPAKIIMOHHBIN COCTAB MEIKOAUCIICPCHOM TThI-
mm?

N

Hpouecc nepexod eewecmea U3 AHCUOKO20 azpecamHozco COCnoAHUA 6 2a3006pa3H06:

| KOHOEHCAUA | ImIaBlI€HUE
HCIIapeHue ' cyOnmumanus

"I mapooOpa3oBaHue | CKMDKEHUE
necyonuMmanus

| BO3rOHKa

Cucmema JK-I'" (Oucnepcuas ¢asza - oucnepcuonnas cpeoa):
ra3oBasi SMYJIbCUS

KOJUTOUJHBIN PacTBOP

neHa

TyMaH

JIBIM

AMYITBCHS

Aoee3uonnvie ceolicmea uacmuy onpeoensiom ux CKIOHHOCMb K:
| CIIMITaHUIO
CBIITY4ECTH
| CMaUYMBaEMOCTH
WCTUPAHUIO CTEHOK ariapara

T'uepockonuynocms 3mo:
"/ cIIOCOOHOCTD MBLIEBBIX YACTHI] MOTJIONIATh U3 OKPYKAIOIIEH Cpeibl BIary
BJIara, aJficopOMpoBaHHasi B MbLUIE
| OTHOIIIEHUE KOJIMUECTBA BJIaru, aficOpOMPOBAHHOM B IbLIE, K A0COIIOTHO CYXOM MBLITH
OTHOIIICHNE KOJIMYECTBA BJIarH, aJICOPOMPOBAHHOMN B MbUIC, K BIAKHOHN MBLITH

[Tvlnw, cocmosiwyas uz wacmuy pazmepom 50 MKM, OMHOCAMCS K-
| HE CIIUIIAIOIIAMCS
c;1a00 CAMHAIOIIUMCST
| Cpe/IHEe CIIMIMAIOIIUMCS
CHJIBHO CIIHITAOILIMCS

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

3016 eudpoxcuda mpexeaienmHoz2o JHeceiesd NoayYam cuopoauzom xaiopuoa xeenesa (I11):
FeCl, +3H,0 < Fe(OH), + HCI.
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H306pasume cmpoenue u Hanuwume Qopmyry Muyeiivl NoayuenHo2o 301, dacmuyvl 3014 ne-
pemewaromes noo 0elcmsauem dNeKmpudecKo2o nois K OmpuyameibHo 3apsaiceHHOMYy dJIeKmpo-

0y.

Kpumepuii kauecmsa 6oonozo ob6vekma:

] HopmaTuBHO-0nycTUMBIN cOpoc (HIIC) 3arps3nstomero BemecTsa

[] (hoHOBASI KOHIIEHTpPAIIMS 3ar PSA3HSIONIETO BEIeCTBa

[ mpenenbHO nonyctumasi konrenTpanus (11IJIK) 3arpssusitomero BemecTsa

Konuuecmeo numumupyrowux nokazameinetl 6peOHOCMU 3A2PAZHAIOWUX 8EUECMS, YCMAHABTU-
8aemulx 0Jis1 B0OOHBIX 0OBLEKMOE PblOOXO3AUCHBEHHO20 B000NOIb30BAHUS!

[l msaTh

[J Tpu

[] nBa

CmouHvle 800bl, npuemiemvle 05 obueti cucmemsvl 000POMHO20 8000CHAOICEHUL:

[] comepxar paCTBOPEHHbIE HEOPraHUYECKUE BEIECTBA

[] comepar pacTBOPEHHbBIC OPTraHUYECKHE BEIIECTBA

[] He comepIKaT paCTBOPEHHBIC HEJICTYYHEe HEOPTraHMIECKHUE BEIECTBA U TPYAHOOKUCIISICMbIC
OpPraHUYeCKHE BEIECTBA

3nauenue snepeuu I'udb6ca 0ns 1MoGoOHBIX KOALOUOOE:
(] GoJbIIIe HYJISI

[] MEHBIIIE HYJIS

[] paBHO HYJIIO

Jna auwoghunvreix cucmem xapakmepHo.

[] B3anMOJIeHCTBUE TUCTIEPCHOM (ha3bl ¢ JUCTIEPCUOHHOMN Cpesion
[] BHyTpH(a3HOE B3aNMOJEHCTBUE

(] 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]

+ + o+ + + o
Pacnonoocume kamuonort Rb™, Cs™, Li', K', Na" 6 nopsioxe nosvluwenus ux xoazyiupyrowetl
CHOCOOHOCMU NO OMHOULEHUTIO K OMPUYAMETLHO 3APANCEHHBIM YACMUYAM 301el.

Ykaorcume ocnoeuvie snemenmor na cxeme 06pa306anus GMOPUYHOU KOA2YIAYUOHHOU CIMPYKIY-
pol:

A WO
[
[ I I I A O

Tuxcomponnas 0opamumocms KOA2YIAYUOHHBIX CIMPYKMYP — SMO.

[] crapeHue CTpyKTyp

[] crmocoOHOCTh BOCCTAHABIIUBATHCS TIOCIIE MEXaHUYECKOTO pa3pyIIeHUsI
[] CHU)KEHUE UX YCTOMUYNBOCTHU
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Ilpupoonvie ¢hroxynsinmol u GrOKYIAHMBL NOTYUAEMbIE U3 PACMUNMENbHO20 CbIPbAL:

[J nekcTpuH
[] s)keJIaTuH
[J monmuakpuiiaMux

| MMOJIMBUHUJITIUPUIAH

7.4. CooTBeTCTBHE HIKAJIbI OLIEHOK U YPOBHei c(popMUPOBAHHBIX KOMIIETeHIIHii

YpoBeHb
c(hOPMUPOBAHHBIX
KOMIICTCHITUH

OrneHka

ITosicHeHus

Bricokuii

3aureHo

TeopeTnueckoe cojepkaHHe Kypca OCBOEHO IIOJHO-
CTBIO, BCE MPEAYCMOTPEHHBIC MPOrpaMMOii 00yUeHHs YUeOHBIC
3a/1aHus BBITIOJTHEHBI.

OO0yyarolmuiicss JIEMOHCTPUPYET 3HAHUE METojaa 00e3-
BPCIKUBAHUA IMPOMBIIIJIICHHBIX OTXOAO0B; TOTOBHOCTHL CaAMOCTO-
ATEIHHO AHAIM3UPOBATH PabOTy OUYUCTHBIX COOPYKEHUH H
mpeiaraTh METO/I, C y9ETOM PAIlMOHAIBHOTO HMCIIONB30BaHUS
IIPUPOJHBIX PECYPCOB U MUHMMM3ALMU BO3JCHCTBUSA Ha OKpY-
JKAIOMIYIO0 Cpely; y4acTBOBaTh B PEKOHCTPYKIMH (COBEpIIECH-
CTBOBAaHWMH) W BHEAPEHUH HOBBIX IKOJOTHYECKH OE30TaCHBIX
TEXHOJIOTHH ¥ 3KOOHO3aIUTHOTO 000PYAOBAHHS; TOTOB CaMo-
CTOATCIIbHO pCIIaTh NOCTABJICHHBIC MHXKCHCPHEBIC 3aa9U

bazosrIit

3auTeHo

TeopeTHueckoe CcoJiepKaHue Kypca OCBOCHO IOJIHO-
CTBIO, BCE MPEAYCMOTPEHHBIE POTPAMMOI 00yUeHHS yaeOHbIE
3alaHuA BBITIOJIHEHBI C HE3HAUYUTCIIbHBIMU 3aMCUYaHUAMU.

OO0Oyyaromuicss JIeMOHCTPUPYET 3HAHUE METojaa 00e3-
BPEIKUBAHUS MPOMBIIUICHHBIX OTXOJI0B; TOTOBHOCTh aHAJIN3H-
poBaTh pabOTy OYMCTHBIX COOPY)KEHUI | MpeJiarath MeTO/I, C
YUYCTOM palfMOHAJIBHOT'O MCIIOJIB30BaHUA IMPUPOJHBIX 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

[Toporosbiii

3a4TeHo

TeopeTnueckoe copep)kaHue Kypca OCBOEHO YacCTHYHO,
OOJNIBIIMHCTBO TMPEIYCMOTPEHHBIX MPOTPaMMON  0OydeHHs
y4eOHBIX 3a/IaHUH BBIITOIHEHO, B HUX UMEFOTCS OIINOKH.

OOyuaromuiicsi JeMOHCTPUPYET 3HAHWE OCHOBHBIX Me-
TOJIOB 00E3BPEKWUBAHHS NPOMBINUICHHBIX OTXOJOB; TOTOB-
HOCTh TOA PYKOBOJCTBOM aHaJIM3UPOBaTh pabOTy OYHMCTHBIX
COOpY>KEHHH, Y4aCTBOBaTh B PEKOHCTPYKLHMH (COBEPIICHCTBO-
BaHWHU) M BHEAPEHUH HIKOJOTHYECKH O€30MacHbBIX, SHEPro- U
pecypcocOeperaronmx TeXHOJIOMHH U SKOOHO3aIUTHOr0 000-
PYAOBaHHS; TOTOB TMOJ PYKOBOJCTBOM pEILATh MMOCTABICHHBIE
WH)KEHEPHbIE 3aJ1a41

Huzknit

He 3auteno

Teopernueckoe colepkaHne Kypca HE OCBOEHO, 0OIb-
IIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMOii 00ydeHHS YIeOHBIX
3a/laHuii TMOO HE BBITIOIHEHBI, TUOO COEpIKaT rpyOble OImmo-
KH{; JTOTIONHUTENIBHAS CaMOCTOsITeNIbHAs paboTa Haj marepua-
JIOM HE IpuBeja K KaKOMY-IH00 3HAYMTEIbHOMY HOBBIIICHUIO
KauyeCTBa BBHITIOJIHEHUSI YICOHBIX 3a/IaHUM.

OOyuaromuiics HE 3HAeT METOABl 00e3BPEKMBAHUS
MPOMBIIIIICHHBIX OTXOJIOB; HE TOTOB aHAIM3HPOBATh paboTy
OUYHCTHBIX COOPY)KEHUI, y4aCTBOBaTh 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 CroOCOOCTBYET 3aKpEIUICHHIO HaBBIKOB pabOThI ¢ y4yeOHOU H
HAYYHOH JIMTEpaTypoil, OCMBICIIEHUIO U 3aKPEIICHUIO TEOPETHYECKOr0 MaTepHala 1Mo yMEHUIO
apryMEeHTUPOBAHO MpelsiaraTh SKOJIOIMYecKd Oe30MacHble TEXHOJIOTUU, BKIIOYas 0OOCHOBaH-
HBI BBIOOP METOZA W anmapaTypHOro o(GOpMIIEHUS TEXHOJOTHYECKOTO IPOIecca, MO3BOJISIO-
[I1e MaKCUMaJbHO MUHUMU3UPOBATh HEraTUBHOE aHTPOIIOT€HHOE BO3JICHCTBUS PA3JIMYHBIX HC-
TOYHHUKOB 3arpsi3HEHUs aTMOCc(hepsl Ha BO3AYIIHBIN Oaccei .

CamocTtosTenbHas paboTa BBIMOIHIETCS BO BHEAYAUTOPHOE (ayAUTOPHOE) BpeMs IO 3aj1a-
HUIO ¥ TP METOJMYECKOM PYKOBOJICTBE MPETOAaBaTelisi, HO 0€3 ero HEMOCPEACTBEHHOTO yda-
CTUs (TMPU YaCTUYHOM HEMOCPEACTBEHHOM YYACTHH MPENOJaBaTelNs, OCTABIAIONIEM BEIYIIYIO
POJIb B KOHTpOJIE 32 pabOTOH CTY/IEHTOB).

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

- 3HAaKOMCTBO, H3y4YCHHE M CUCTEMATU3aIlMI0 HOPMATUBHBIX JIOKYyMEHTOB B 00J1aCTH
3alUTHl aTMOCQEPhI: 3aKOHOB, TOCTAHOBJICHUH, YKAa30B, HOPMAaTUBHO-UHCTPYKIIMOHHBIX U CIIpa-
BOYHBIX MAaTEPUAIOB C HCIIOJIb30BaHMEM HH(POPMALMOHHO-TIONCKOBBIX cucteM «KOHCynbTaHT
[Tnrocy, «["apanT», rnodansHoOM cetn «MHTEpHET»

- u3ydeHue ydeOHOW, HAy4YHOM ¥ METOIUYECKOW IHUTepaTyphbl, MaTepualioB
NEPHOIMUECKUX M3JAHUI C TPUBJICYEHUEM DJICKTPOHHBIX CPEICTB O(UIMAIBLHOM, CTaTHCTUYECKOH,
MEPUOANYECKOI U HAyYHOU MH(OPMALIUH.

- CO3JIaHUE MPE3ECHTALUI U JOKJIAI0B 10 YCIIOBHUIO KEHC-3aJaHH.

B nporecce m3yduenust AUCHMILTUHBI «TeopeTHdeckrue OCHOBBI 3alllUThI OKpPYKaroIlien
cpensl» OakamaBpamu HampasieHus 20.03.01 «TexHochepHas 0e30MaCHOCTE» OCHOBHLIMU BU-
0amu camocmosamenbHol pabomul SBISIOTCS:

O MOATOTOBKA K ayJUTOPHBIM 3aHIATHSAM (JICKIIUSM W TPAKTHUYECKUM 3aHITHSIM) U
BBITIOJIHEHUE COOTBETCTBYIOIIUX 3a/IaHUM;

O caMOoCToOsITelIbHasi paboTa HaJl OTJACIHHBIMH TEMaMU Y4E€OHOM AUCITUTUTMHBI B COOT-
BETCTBUU C Y4€OHO-TEMAaTHYECKUM ILIIAHOM;

O MOArOTOBKA K JUCKYCCHOHHBIM BOITPOCaM U UTPOBOMY IPOCKTUPOBAHUIO;

O BBITMIOJTHEHHUE TECTOBBIX 33/ IaHUH;

O MOArOTOBKA K 3a4eTy.

Beinonnenune npaxkmuueckux padom SBISETCS 4acThIO CaMOCTOATENBbHOM paboThl Oaka-
JaBpa U MpeaycMaTpUBaeT HHANBUIYaTIbHYIO paboTy 00ydaromerocs ¢ yaeOHOU, TEXHUUECKON U
CIIPaBOYHOM JIMTEPATYPOU MO COOTBETCTBYIOIIMM TEMaM MPAKTUYECKUX 3aHATHU. Llenpro mpak-
TUYECKOH paboThl — 3aKperieHNe MPaKTUYECKUX HaBBIKOB, MMOJIYYEHHBIX HA MPAKTUYECKUX 3aH -
THUSX, HAIIPABJIEHHBIX Ha OLIEHKY 3(P(PEKTUBHOCTH PAOOTHI TEXHOJOTUYECKHX MPOIIECCOB U OT-
JIENTbHBIX OUMCTHBIX YCTAaHOBOK, 00ECIIEUMBAIOIIMX BBICOKMI YPOBEHb 3HEPro- U pecypcocoepe-
xeHus. OO0yyaronuiicst BHIOMHAET 3aJaHue 1o BapuaHTy. Homep BapraHTa COOTBETCTBYET MO-
PAAKOBOMY HOMEPY CTYJEHTA B CIIUCKE IPYIIIILI.

PykoBoauTens U3 uucia mpenojaaBaTeineil kagenpsl OCyIIecTBISET TEKYIIEe pyKOBOICTBO,
KOTOPO€ BKJIIOYAET: CUCTEMATHUYECKHE KOHCYJIbTALMU C LIEJIBIO OKA3aHUs OPraHU3alMOHHOU U
Hay4YHO-METOJIMYECKO moMoIu OakanaBpy; KOHTPOJIb HAJl BBIIOJIHEHUEM pabOThl B yCTAHOB-
JICHHBIE CPOKH; TIPOBEPKY COJIEpKaHMsI U 0(hOpMIICHUS 3aBEPILICHHON pabOTHI.

24



[TpakTudeckas paboTa BBIIOIHAETCS 00YYAIOMIMMCS CAMOCTOSTENILHO U MPEICTABIIACTCS K
IPOBEpPKE MPEIoIaBaTesto 10 Hayajla SK3aMEeHAI[MOHHON CecCuu.

Pabora nomkHa ObITH akKKypaTHO O(hOpMIIeHA B IIEYaTHOM WJIM MMCBMEHHOM BHJIE, yI00HA
JUIS IIPOBEPKHM U XpaHEeHHs. 3almra padoThl MOKET HOCUTh KaK MHIAMBHyalbHbIH, Tak U my0-
JIMYHBIA XapaxkTep.

3anamue - ouckyccus NPOBOJUTCS B BUJIE aKTUBHOI'O OOCYXIE€HUS yYaCTHUKAMM 3aHATHS
— o0yJarommMucs — 3apaHee C(OpPMYJIHPOBAHHOTO MPENOABATENIEM CIIOPHOTO Borpoca - 3¢-
(EeKTUBHOCTb OMOXMMHUYECKON OYMCTKH CTOYHBIX BOJI.

3aHsATHE TpeanoiaraeT OOMEH MHEHUSIMU MEX]y YY4aCTHUKaMH B opmare «ydeHbIe CIO-
PAT», 4TO MO3BOJISIET OOHAPYKUTh Pa3IMyMsl B TOHUMAHUM BOIIPOCA U MIPU Y4aCTHH IpenoaBa-
TEJI YCTAaHOBUTH UCTHUHY, BEIYIIYIO K LIEIH — OPTaHU3alUsl PallMOHAIBHOTO MIPUPOIOTIONIE30Ba-
HUS B UHTEepecax OOIecTBa, YeJI0BEKA U CAMOM MTPUPOIBI.

3anamue no ueposomy npoekmuposanuio IPOBOAUTCS C LENbI0 3aKPEIICHUsT 00yJaronu-
MUCSI TEOPETHUECKOr0 M MPAKTHYECKOro MaTepuaa Mo HOUCKY ONTHMAJIbHBIX MPUPOI0OXpaH-
HBIX MEPOIPUSATHIA JJIsl IPOU3BOJCTB PA3IMYHBIX OTPACI]CH MPOMBINUICHHOCTH (METaTypruye-
CKHX, XHMHUYECKUX U JIp.). Ha npakTH4eckoM 3aHATHH 00YyUYaroLHecs y4aTcsi 000CHOBBIBATH Me-
TOJIBI 00E3BPEKHUBAHUS MPOMBIIUICHHBIX BBIOPOCOB (COPOCOB) M IyOJIMYHO OTCTaWBaTh CBOU
HPEJIOKEHUS.

Jlnis mpoBeieHUsI UTPOBOTO MPOSKTHUPOBAHUS BCe OakaiaBphl, MPUCYTCTBYIONINE HA 3aHS-
TUU, Pa30MBAIOTCS HA HEOOJbIINE MOAIPYIIIbI, KOTOPBIE 3aTEM apryMEHTHPOBAHHO OOCYXAAI0T
KOHKPETHYIO TIPOU3BOJICTBEHHYIO cUTyanuto. O0cyKaeHne mpooieMbl MOKET OpPraHH30BHIBATh-
csl IBOSIKO: MO0 BCE MOATPYIIBlI aHAIM3UPYIOT OAMH U TOT K€ BOIPOC (IPOU3BOJACTBO, JIHOO
KOHKPETHYIO TEXHOJIOTHYECKYIO JIMHHIO), TUOO Ka)K/1asi IpyIIa MOJydaeT OTIACIbHOE 3a/IaHue.
3agaHue — UCXOJHbIE JJaHHbIE JUIs aHaju3a, TPyIHIbl 0akaJaBpOB IOJy4alOT HEMOCPEACTBEHHO
Ha 3aHITHH.

PykoBoauTens U3 yncna mnpenojaBateneil kadeapsl olieHHBaeT WHPOPMATUBHOCTh Ipel-
CTaBJISIEMOr0 MaTepHala, 3KOJIOr0-3KOHOMHUYECKYIO0 3()(PEKTUBHOCTH INpeasiaraéMbIX CIOco00B
(MeTO10B), KOMIIETEHTHOCTh CTY/IEHTA U €r0 aKTUBHOCTb IIPU 0O0CYKJIEHHH CIIOPHBIX BOIPOCOB.

B cnyuae BbiOOpa oOy4daromuMucs HEBEPHBIX, JINOO HEIPPEKTUBHBIX MyTEH peLIeHUs I0-
CTaBJIEHHOHM HKOJIOTMYECKOI Ipo0ieMbl, penojaBaTeieM opraHu3yercst o0CyxaeHue npoodaem-
HOU CHUTYyalllH, ¢ OOBSICHEHHEM OMIMOOYHOCTH MX TOYKH 3PEHUS M JEMOHCTpPAIlMEH ONTHMah-
HBIX, IPABUJIBHBIX MyTEH perieHus.

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 03HaKOMIIEHHS C BOIPOCOM CIEAYET MPHCTYNaTh K MPOYTEHHIO
npeularaeMblx BapuaHToB oTBeTa. HeoOXonuMo MmpouuTaTh BCe BapHaHThI U B KayeCTBE OTBETa
crenyeT BeIOpaTh HHAEKC (1IMdpoBoe 0003HAUEHHE), COOTBETCTBYIOLINI PAaBIIIBHOMY OTBETY.

Ha BeImonHeHue Tecta OTBOAMTCA OrpaHHueHHOE BpeMs. OHO MOXKET BapbUpOBAThCA B
3aBHCUMOCTH OT YPOBHS TECTHPYEMBIX, CIOKHOCTH W oObema Tecra. Kak mpaBuio, Bpems
BBINIOJIHEHHUS TECTOBOTO 3aJ[aHUsI OIpeiesieTcs u3 pacdyera 60 ceKyH/ Ha OJTUH BOIIPOC.

CopneprkaHue TECTOB 10 TUCHUIUIMHE OPUEHTHPOBAHO Ha IMOATOTOBKY OakanaBpoB IO OcC-
HOBHBIM BOIIpOCaM Kypca. YPOBEHb BBITIOJIHEHHUS TECTa MO3BOJIET MPENoJaBaTessiM CYIUTh O
X0JIe CaMOCTOSITEIIHHON PadOThI 0aKaaBpOB B MEKCECCHOHHBIN TIEPHOJ 1 O CTENICHH WX IMOJTO-
TOBKH K 3a4€TYy.

9. IlepeueHb MHGPOPMALMOHHBIX TEXHOJIOTHii, MCIOJIL3YeMbIX P OCYIECTBJIEHUH
o0pa3oBaTe/IbHOIO Mponecca Mo JUCUUIIINHE

[IpumeneHre MUQPPOBBIX TEXHOJOTUN B paMKax MpernofaBaHUs TUCIUILUIMHBI Ipero-
CTaBIISICT PACUIMPEHHBIC BOZMOXKHOCTHU 110 OpraHU3alMy y4eOHBIX 3aHATUH B yCIOBHAX HUDpO-

25



BU3AIMN 00Pa30BaHUs U MO3BOJIAET CHOPMHUPOBATH Y O0YUYAIOIINXCS HABBIKYU MPUMEHEHUS U }-
POBBIX CEPBUCOB M MHCTPYMEHTOB B ITOBCEAHEBHOM JKU3HH U MPOPECCHOHATBLHOMN JIESITENbHOCTH.
Jns peanu3anuy 3TOM LENU B paMKaxX M3y4eHUs! TUCHUIUIUHBI MOTYT MPHMEHSTHCS
cnez[yfomne 1 (pPOBbIE HHCTPYMEHTHI U CEPBUCHI:
JUIs KOMMYHHUKAaIUH c 00y4aroImuMucs: VK Meccenmxep
(https: //vk me/app?mt_click_id=mt-v7eix5-1660908314-1651141140) — mecceHKep, pacipo-
cTpansiercs 1o juneHsuu FreeWare;

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

- JUIS COBMECTHOT'O HCMOJIb30BaHUs Qaitnos: SAnnexc.Jluck — cepBuC Ui XpaHEHUS U
COBMECTHOTO HCIIOJIb30BaHUSI JOKYMEHTOB, PpAacIpOCTpaHsAeTCs 10 JHWIEH3HuW trialware wu
@O0nako (https://cloud.mail.ru/) — cepBuc ans co3ganus, XpaHEHHUs] U COBMECTHOTO HCIIOJIB30-
BaHMs (aiiyIoB, paclpoCTpaHsIeTCs 10 JUIEeH3UH trialware;

- Ul OpraHu3alliy yJIaJCHHOW CBs3U W BUaeokoHdepenuwmii: Mirapolis — cucrema st
OpraHM3aluH KOJJICKTUBHOW PabOTHl M OHJIAWH-BCTPEY, PACHPOCTPAHSIETCS MO MPONpPHETApHOM
munen3un u Suaekc. Tenemoct (https://telemost.yandex.ru/ ) — cepBUC Il BUIACO3BOHKOB, pac-
npocTpansieTcs 1o nuieHsuu ShareWare.

JInsi yCHemHOro OBJaJCHUs JAUCHUIUIMHON MCIONB3YIOTCS CIeayronme nHopMam-
OHHBIE TEXHOJIOTHU O0YUCHHUS:

* MpH NPOBEICHHU JICKIMIA HCIOJIB3YIOTCS IPE3CHTAIMA Marepualia B IpOrpamMMe
Microsoft Office (PowerPoint), Beixom Ha mpoQeCCHOHATIBHBIC CAWThI, MCIIOJb30BAHHE
BUJICOMATEPHAJIOB PA3JIMYHBIX HHTEPHET-PECYPCOB.

* MPaKTUYECKUE 3aHATHS MO AUCIUIUINHE TPOBOAATCS B y4eOHON ayIUTOPHUH.

JInst TUCTAaHIIMOHHOW TOJICP)KKU JUCIMIUTAHBI UCIIOJBb3YeTCsl CHCTEMa YIPaBJICHUS 00-
paszoBarenbHbIM KOHTeHTOM Moodle. s paboThl B TaHHOM cucTeMe Bce 00yJaronuecs Ha mep-
BOM Kypce MOJYYalT WHIUBUIYaIbHbIC JJOTUH U MApOoJib JJIs BXOAa B CHCTEMY, B KOTOPOM pas-
MEIIAlTCs: MpOorpaMMa JUCHUIUINHBI, MaTepPHaIbl Ul JISKIIMOHHBIX M WHBIX BUJIOB 3aHSTHH,
3aJ]aHusl, KOHTPOJIbHBIE BOIPOCH.

B mporecce wu3ydeHHs] IUCHUIUIMHBI yYEOHBIMH LEISAMH  SIBJISIOTCS 3HAKOMCTBO
0akaaBpoOM C OCHOBHBIMH (DM3HUECKHMH, (PUIUKO-XUMHUECKHMHU U XUMUYECKUMH METOJaMU U
0COOEHHOCTSIMU Pa0OTHI PA3IUYHOTO 3KOOMO3AIUTHOTO 000pyI0BaHUs. Y CBOCHHE, TIOHUMAHHE,
a TaKKe CTPYKTYPUPOBAaHWE TOJIYYEHHBIX 3HAHUH W pPa3BUTHE MPAKTUUYECKHX HABBIKOB
000CHOBAaHHOTO BBIOOpPa MeTOAAa OOE3BPEKHBAHUSA TMPOMBIIUICHHBIX OTXOAOB, JKOJIOTO-
HKOHOMHYECKOTO 0OOCHOBAHUSI KOHKPETHOTO ammapara.

JInst TOCTMIKEHUSI 3TUX IeNied MCIOJb3YIOTCS B OCHOBHOM TPaJUIMOHHBIC WHpOpMa-
THUBHO-Pa3BUBAIOLIHE TEXHOJIOTHHA O0YYEHHSI C YIETOM Pa3IMYHOTO COYETaHHsI TAaCCUBHBIX (HOPM
(JIeKIMs, MPOAKTUYECKUE 3aHATHE, KOHCYJbTALUS, CAMOCTOSATENIbHAs paboTa) U PErnpOTyKTHB-
HBIX METO/IOB 00y4eHHsI (TOBECTBOBATEIbHOE U3JI0KEHHE yueOHOH MH(pOpMannu, OObICHUTEb-
HO-WJUTIOCTPATUBHOE HU3JI0KEHUE) M PACYETHO-TPAKTHUECKUX METOJ0B oOyueHus (ydactue B
JMCKYCCUOHHOM 3aHSTHUH, BHITIOJHEHHE 33/IaHHS IO HTPOBOMY MPOEKTHPOBAHUIO U T.I1.).

YHHBEpPCUTET 00€CHeYeH HEOOXOAUMBIM KOMILICKTOM JIMIEH3HOHHOTO MPOTrPaMMHOTO
o0ecreyeHus:

— omepannonnas cuctema 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 npukiIagHex nporpamm P7-Oduc.IlpodeccrnonanbHbli;

— anTuBHpYycHas mporpamma Kaspersky Endpoint Security mns 6usneca — CtaHgapTHBIH
Russian Edition. 250-499 Node 1 year Educational Renewal License;
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— oneparmonHas cucrema Windows Server. KoHTpakT Ha ycinyrd 1o HpelroCTaBICHHIO
JUIIEH3WH Ha MPaBO UCIIOJIB30BaTh KoMITbIoTepHOE obecnieueHune Ne 067/9A ot 07.12.2020 rona;

— cuctema Bueokonpepeniicsszu Mirapolis;

— cuctema BuaeokoHpepeniicss3u [pyddmu;

— cucrema ynpasienust ooydeaneM LMS Moodle — mporpammuoe obecrieueHue ¢ OTKpbI-
TBIM KozioM, pactipoctpansercs o juneHsnu GNU Public License (rus);

— Opay3zep Yandex (https://yandex.ru/promo/browser/) — nporpammuoe obecredcHue
pacnpocTpaHseTcs 0 IPOCTON (HEHUCKITIOUUTEIbHON ) JINIIEH3HUH.

10. Onucanue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOIMMOI /IJIs1 OCYLIECTBJIEHUS
00pa3oBaTeILHOIO NMpolecca Mo TUCHHUILINHE

Peanuzanus yueOHOT0 mporecca OCyIIECTBISETCS B CIIEHUANBHBIX YIeOHBIX ayIUTOPHIX
YHHUBEpPCUTETA AJIs MPOBEACHUS 3aHATUI JEKIIMOHHOTO THUIA, MPAKTUYECKUX 3aHATHH, TPYIIO-
BBIX W MHIUBHIYaJbHBIX KOHCYJIbTALUH, TEKYIIETO KOHTPOJS M MPOMEXKYTOYHOW aTTECTALUU.
Bce aynuropun yKOMIJIEKTOBaHbI CIIEUATIN3UPOBAHHON MeOeIbl0 U TEXHUYECKUMHU CPeJICTBA-
MU 0OydYeHUs, CIY)KalllUMHU JIJISl TIPEICTaBlIeHUs yuyeOHOM nHbopManuu OONBIION ayAuTOpPHUH.
[Tpu HEOOXOaMMOCTH 0OyUarOIUMCS MPEAaraloTcsi Habopbl JEMOHCTPALIMOHHOTO 000pYyI0Ba-
HUS ¥ y4eOHO-HaIJIIHBIX TOCOOMI, oOecrieunBaroIe TeMaTHYEeCKHE NILTIOCTPALUH.

CamocTtosTenbHas paboTa 00yJaroIMXCsl BHIOTHAETCS B CHICIUAIU3UPOBAHHON ayAUTO-
puu, Kotopasi obopynoBaHa y4eOHOW MeOebl0, KOMITBIOTEPHOM TEXHUKOH C BO3MOXKHOCTBIO
nojkitoueHus K cetu «VMHTepHeT» U obecredeHreM A0CTyIa B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-
obpazoBarenbhyto cpeny YIJITY.

EcTth momemenue Anis XpaHeHUs U MPOQPIIAKTUYECKOTO O0CTYKHUBaHUS yueOHOro 000-
pyIOBaHUSI.

TpeGoBanus kK ayAUTOPUAM

HauMeHnoBaHue crieMaibHBIX TOMEIICHUH
U TIOMENEHUH JJIS1 CAMOCTOSITETIbHOM PabOTHI

OCHAaIEHHOCTh CIEUAIBHBIX IIOMEICHUN
Y TIOMEIEHUH JIJIs1 CAaMOCTOSTENbHON PabOTHI

ITomemienune 1Jist JIEKUMOHHBIX U MPaK-
THUYECKUX 3aHSATHUM, TPYNIOBBIX U UHIU-
BUYaJIbHBIX KOHCYJIbTAL[M, TEKYILIEU U
MIPOMEKYTOUHOM aTTECTANKU

Cronel U cTynbsi; pabouyee MeCTO, OCHAIIEHO
KOMIIBIOTEPOM C BBIXOJOM B ceThb MHTEepHeT u
AJIEKTPOHHYI0 HMH(OpMaIMOHHYI0 00pa3oBa-
TENbHYIO Cpely, a TakXe: IKpaH, MPOEKTOp,
MapKepHas J0cCKa, 2 cTejulaxa /A KHMT,
CTEH/I OXpaHbl TPyJa U TEXHUKH O€30MacHO-
CTH.

[Tomemenust ajisi caMOCTOSTENRHON pa-
0OTEI

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

[Tomemenne g xpaHeHuss U Npodu-
JAKTHYECKOTO 00CTYKHBaHUA Y4eOHOTO
000pyTOBaHUS

Pacxomabpie MaTepuanbl I pEMOHTa U 00-
CIIy)XKMBaHUSI TEXHUKU. MecTa JJIsl XpaHCHUS
000pyTOBaHUS
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