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1. O01mue moj10KeHu s

Jucuumimna «TeopeTuyeckne 0CHOBBI 3aIMTHI OKPY:KAKIIEH Cpeabl» OTHOCUTCA K
JTUCIUIUIMHAM BapuaTUBHOM yacTu Onoka 1 ydyeOHOro raHa, BXOJSIIET0 B COCTaB 00pa3oBa-
TeNBHOU MporpamMmbl Beiciiero oopasosanus 18.03.02 — DHepro- u pecypcocOeperaronme mpo-
LECChl B XMMHYECKON TeXHOJIOruu, HedTeXxuMuu U 6uotexnonoruu (nmpopuias — OxpaHa okpy-
JKaIOUIeH cpesibl U paliMOHaIbHOE UCII0JIb30BaHUE IPUPOJHBIX PECYPCOB).

HopmaTtuBHO-MeTOmMueckon 6a30i 11 pa3paboTku pabodeit mporpaMmbl y4eOHOM Jrc-
UUIITUHBI « TeopeTuyecKkre OCHOBBI 3aIIUThI OKPYKAIOIIEH CPEIbl» SABIISIIOTCS:

o ®denepanbubiii 3aKk0H «O0 oOpazoBanuu B Poccuiickoit denepariuny, yTBepKIACHHBIN
npuka3zoM MunoOpuayku P® Ne 273-03 ot 29.12.2012;

o [IIpukaz Munobpuayku Poccuu Ne 301 ot 05.04.2017 r. O6 yTBepKIeHHH TOpsIKa
OpraHu3allii ¥ OCYIIECTBICHHS O0pa30BaTENbHON NESITEIBHOCTH 1O 00pa30BaTEIbHBIM IPO-
rpaMMaM BBICIIEro OOpa3oBaHMs - IporpamMmam OakajlaBpuara, Iporpammam CIelHaIuTeTra,
porpaMmmaM MarucTparyphl.

o @enepanbHBIN rOCYAapCTBEHHBIN 00pa30BaTeIbHBIA CTAHIAPT BHICIIETO 00pa30BaHUs
(®T'OC BO) no namnpasnenuto noarotoBku 18.03.02 «Quepro- u pecypcocdeperaromme mpo-
IIECChl B XMMUYECKOW TEXHOJIOTHH, HEYTEXHUMUU U OMOTEXHOJIOTHU» (YpOBEHb OakaiaBpuar),
YTBEPKISHHBIN Nprka3zoM MunucTepcTBa 00pa3zoBanus U Hayku PO Ne 227 ot 12.03.2015;

e VYyeOHbIe TUIaHBI 00Pa30BaTENBHON MPOTPaMMbI BBICIIETO 0Opa30BaHMs HAMIPABIICHUS
18.03.02 — DHepro- u pecypcocOeperarIme mporuecchl B XMMHUIECKONH TEXHOJIOTHH, HeTeXu-
Muu U GuorexHonoruu (mpoduinb — OxpaHa OKpyKarlel cpeibl U paloHaATbHOE UCII0JIb30Ba-
HHUE MPHUPOJHBIX PECYPCOB), OJATOTOBKH OaKallaBpOB MO OYHOW M 3a0YHON (GopmaM oO0ydeHHS,
onobpennslii Yuenoim coBetoM YIJITY (mpotokon Ne6 ot 20.06.2019) u yrBep)aeHHbBIN pek-
topom YTJITY (20.06.2019).

Obyuenne o obpazoBatenbHoit 18.03.02 — DHepro- u pecypcocbeperaromune mporecchl
B XMMHUYECKON TEXHOJIOTHH, HeTeXUMUU U OnoTexHojoruu (nmpopuiis — OXpaHa okpyxarouen
Cpelbl U palroHaIbHOE HCIOJIb30BAaHUE MPUPOIHBIX PECYpPCOB) OCYIIECTBISETCS HAa PYCCKOM
SI3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00y4YeHHUsI N0 TUCIHUIIJIMHE, COOTHECEHHBIX
¢ IVIAHUPYEMBIMH pe3yJIbTaTaMH 0CBOCHHUsI 00pa30BaTe1bHOM NPOrpPaMMbl

[TnanupyemMbIMH pe3yiabTaTaMd OOYy4EHUS MO JUCLUIUIMHE SBJISAIOTCS 3HAHUS, YMEHUS,
BJIQ/ICHUS U/UIU OTIBIT I€ATEIbHOCTH, XapaKTEPU3YIOILUE ITAIbl/ypOBHH (POPMUPOBAHUS KOMIIE-
TEHIMHA ¥ 00ecreunBaroIe JOCTHKEHNE TNIAHUPYEMBIX PEe3yJIbTaTOB OCBOEHUS 00pa3oBaTelb-
HOM IIPOrpaMMBI B LIEJIOM.

Ilesb ocBOeHNS TMCHUIIMHBI — (OPMHUPOBAHUE Y 00YUAIOLINXCS TEOPETUUECKUX OCHOB
00 OCHOBHBIX METO/IaX M 3aKOHOMEPHOCTAX (PM3UKO-XMMHUYECKHX MPOLECCOB 3alllUThl OKpYKa-
IOLIEHN Cpelibl, MO3BOJISIOIINX MUHUMU3HPOBATh OTPULIATEILHOE TEXHOTEHHOE BO3AEUCTBHE NIPO-
M3BOJICTBA Ha 6uocdepy, a TakKe OCHOBAX CO3/IaHUs SHEPro- U pecypcocOeperaroniux TeXHOI0-
r'vif 00€3BpEKUBAHUS IPOMBIIUIEHHBIX OTXO/I0B.

3agaum AUCHUILIMHBI:

— JaTh CBeJieHHs 00 o0ImuX mpolieMax 3aIluThl OKPYKAIOIIEH Cpebl U OTpULaTeIbHbBIX
MOCIEACTBUX 3arpsi3HEHUs] Ouochepsl;

— naTh 0a30BbIE 3HAHUS O (PUZUKO-XUMHUECKUX MPOIECCAX, JIEKALIMX B OCHOBE OUHCTKU
OTXOJAIIUX Ia30B, CTOYHBIX BOJ U YTUJIN3ALUHU TBEPbIX OTXOJIOB;

— O3HAaKOMHUTh C KJacCH]UKaluel OCHOBHOTO OOOPYAOBaHMS, HCIIOJIB3YEMOTO s
OUYUCTKH, 00€3BPEKUBAHUS U YTHIIN3AIMH TPOMBIIIJICHHBIX OTXOOB;

— HAY4YMUTh BBIOMpATh METOJ U TEXHUYECKHE CPEICTBA, OOECTIEYNBAIOIINE MUHUMH3ALINIO
AQHTPONOTEHHOTO BO3/ICHCTBUS Ha OKPYKAIOUIYIO CPENY;



— IPUBUTH MPAKTUYECKHE HABBIKM pacyeTa napaMeTpoB (PU3NKO-XUMHUYECKUX MPOLIECCOB
OYMCTKHU TTPOMBITIUICHHBIX BEIOPOCOB B aTMOC(EPE U CTOKOB B ruapochepe.

IIpouecc u3yyeHusi TUCHUIIUHBI HANPaBjieH Ha (OPMHUPOBaHHeE CJIEAYIOIIUX TPO-
(eccHOHAILHBIX KOMIIETCHIIMIA:

— [NK-2 CHOCO6HOCTBIO yY4aCTBOBATh B COBCPHICHCTBOBAHUU TCXHOJIOTHMYCCKHUX IMPOLCC-
COB C IO3UIIMI 3HEPro- U pecypcocOepekeHrs, MUHUMH3AIMKA BO3ACHCTBUSA HAa OKPY>KAIOLIYIO
cpeny,

— IIK-5 roToBHOCTHI0O 0OOCHOBBIBATH KOHKPETHBIE TEXHUYECKUE PELIECHUS IpU paspa-
0OTKE TEXHOJIOTMYECKUX mponecCoB; BBI6I/IpaTB TCXHUYCCKUC CPCACTBA U TCXHOJIOT'MH, HAIIPpAB-
JICHHbIE HAa MUHUMHU3AIIMIO AaHTPOIIOI€HHOTO BO3ACUCTBUS HAa OKPYKAIOIIYIO CPEy;

— ITK-8 crmocoOHOCThIO HCMOIB30BATh JIEMEHTHI 3KOJOT0-3KOHOMHYECKOrO aHAIN3a B
CO3IaHUH SHEPTO- U pecypcocOeperarux TeXHOIOTHil.

B pe3yabTare u3ydyeHusi AMCUUNJIMHBI 00YYAKO LM CS T0JI5KEH:

3HATh:

— TEOPETUYECKHUE OCHOBBI (hPU3MUYECKHUX, (PUBUKO-XUMHUECKUX U XUMHUYECKHX METOJOB
3aThl Onochepsl OT MPOMBIIIUIEHHBIX COPOCOB M BEIOPOCOB;

— METOJIbl U armnapaThl, UCIOJb3yeMbl€ B MPOMBIIUICHHOCTH IPU COBEPLICHCTBOBAHUU
TEXHOJOTMYECKHUX IPOLIECCOB C MO3ULMMI S3HEPro- U pecypcocOepeKeHN s,

— METOJIMKHU pacyeTa MaTepUalbHbIX U TEIUIOBBIX OaaHCOB;

— KpUTEpUH BbIOOpa U 0OOCHOBAHUS METO/A, alllapaTa U TEXHOJIOTUU.

yMeTh:

— IPUMEHATH PacyeTHbIE METO/IbI IIPU BHIOOPE METOJIOB U CPE/ICTB 3aILUThl OKPYKAIOLIEH
cpenpbl,

— IPOBOJAUTH IKOJIOI0-APKOHOMUYECKUI aHallu3a [PU CO3/IaHUU YHEPIo- U pecypcocdepe-
raroluX TEXHOJIOT Ui,

BJIA/JETh:

— METO/IaMHU COCTaBJIEHUSI MaTepHaJIbHBIX 0aJaHCOB amlapaTroB, YCTAHOBOK M TEXHOJIO-
TMYECKHX CXEM, METOJaMU BbIOOpa ammapaToB Juisl 00€3BpEKMBAaHUS TEXHOTEHHBIX 0Opa3oBa-
HUM, croco6amMM OLIEHKU COCTOSTHHSI 9KOCHCTEM B Ipoliecce MPUPOIONOIb30BaHus, TPUOPUTET-
HBIMU MTYTSIMHM Pa3BUTHS HOBBIX SHEPIO- U PECYpCcOocOeperaronux TeXHOIOTUH.

3. MecTo AUCHHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

Jannast yueOHasi JUCIUIUIMHA OTHOCHUTCS K 00s3aTeIbHBIM TUCLUILUIMHAM BapHaTUBHON
yacTu Onoka 1, 4ro o3HadaeT (opMupoBaHHE B Ipoliecce oOyueHHUs y OakajgaBpa OCHOBHBIX
npodeccuoHaNbHBIX 3HaHUN M KOMIIETEHIIMH B paMKaX BbIOPaHHOIO MPOGUIIS.

OcBoeHMe AaHHOW AMCUUIUIMHBI SIBJISETCS HEOOXOAUMOW OCHOBOHM Ul MOCIEIYIOLIETO
n3ydenus quctuminH OITOIT u HanucaHus BRIMTYCKHOM KBaNM(PUKAIIMOHHON pabOTHI.

Hepe‘teHb O6€CVZ€UU66HOWMX, conymcemeyrwux u obecneuusaemulx 6ucuunﬂuH

O0becreynBaroIe ComnyTcTByROmue ObecrieunBaeMbIe
1. IIpombliinenHas TexHoIorus 04uCTKU [TpousBoacTBeHHAs (TIpeIu-
JKOJIOT U CTOYHBIX BOJI IJIOMHAsl IPAKTHKA)
2. ITogroroska k cnade u caada
[Tpouecchl u anmapartsl BenTunauus, KOHIUIIMOHUPO-
. roCyAapCTBEHHOTO
XUMHUYECKON TEXHOJIOTHH BAHME U OYMCTKA BO3JyXa
JK3aMeHa
3. 3amura BBITYCKHOM
KBaJIM(UKAIIMOHHON pabOTHl,
Hayku o 3emite n xumus TexHomorus pekynepanuu
. BKJIFOYasi IOATOTOBKY
OKpPY KaroLlEen Cpebl ra3oBbIX BEIOPOCOB
K IIPOLEYpE 3alUThI
Y IIPOLIEIYPY 3AIUTHI
4. TexHOJI0THs BOIONIOATOTOBKHU
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O6ecneunBaronye ComyTcTByronye

O0OecnieunBaeMble

5. MopenupoBaHue SHEPTO- U
pecypcocOeperaronux mpo-
IIECCOB B XUMHUYECKOH TEXHO-
noruu, HeprexuMuu u 6uo-
TEXHOJIOTHH

VYKa3zaHHbIE CBSI3M JUCLUIUIMHBI AA0T 00YYaIOLIEMYCsl CUCTEMHOE IIPEICTABICHUE O KOM-
IUIEKCE M3Y4aeMbIX TUCHMIUIMH B cooTBeTcTBUU ¢ PI'OC BO, yro obecneunBaeT Tpedyemblit
TEOPETUYECKUH YPOBEHb M IPAKTUYECKYI HAIIPABICHHOCTh B cHcTeMe 0OydeHus U Oyayiuei

ACATCIIBHOCTH BBIITYCKHHUKA.

4. O0beM TMCUMILUIMHBI B 324€THBIX eIHHHUIAX ¢ YKA3aHHEM KOJIMYeCTBA aKaJeMUYeCKHX
4acoB, BbIICJEHHBIX HA KOHTAKTHYIO pa0oTy 00y4Ya0IIUXCs ¢ MpenojaBarTeieM
(o BUAAM yueOHBIX 3aHATHI) U HA CAMOCTOATEIbHYIO PpadoTy 00y4aommxcs

O061ast Tpy1I0eMKOCTh JTUCIUATIITMHBI

e Bcero akageMHuyecKkux 4acoB
oyHasi popMma 3ao04yHas popma

KonrakTHasi padoTa ¢ npenojaBarejieM™. 52 12
nekiun (JI) 18 4
npaktudeckue 3anstus (113) 34 8
naboparopusie padboTs (JIP) - -
WHBIEC BUJIbI KOHTAKTHOM pabOTHI - -
CamocrosiTesibHasi padoTa 00yYaOIIUXCSH: 56 96
M3Y4YEHHE TEOPETHUECKOI0 Kypca 26 42
MOJIFOTOBKA K TEKYIIEMY KOHTPOJIIO 30 50
KypcoBasi paboTa (KypcoBOil POEKT) -
HOJTrOTOBKA K IPOMEKYTOUHON aTTeCcTalluu - 4
Buja npoMexyTOYHOM aTTeCTANMU: 3a4yer 3a4yer
OO01mas TPy10eMKOCTh 3/108

*KonTtakTHas paboTa 00ydJaroLIHXCs ¢ MPeroAaBaTesieM, B TOM YHCIe ¢ MIPHUMEHEHHEM JHUCTAHIMOHHBEIX 00pa3oBa-
TEJbHBIX TEXHOJIOTUH, BKIIOYAET 3aHSATHUS JIEKIIMOHHOTO THUMA, U (WJIM) 3aHATHUS CEMUHAPCKOTO THIIA, 1a00paTOpHBIE
3aHATHSA, M (WJIK) TPYIIIOBBIE KOHCYJIBTALMH, U (WITM) HHAWBHIAYaIbHYIO paboTy 00y4aroIIerocs ¢ npernoaaBarTeiieM,
a TaKKe aTTeCTAlJMOHHBIC MCIBITAHHUS MPOMEKYTOYHOU arrecTannu. KoHTakTHas paboTa MOXKET BKIHOYATh WHbBIC
BUIbl YYEOHOM NesTeNbHOCTH, NPEIyCMaTpUBAOIINE TPYIIIOBYI0 M HWHIMBUIYAIBHYIO pabOTy OOy4aloIIuxcs ¢
npernojaBaresieM. Yackl KOHTaKTHOM padoThl ompexpenstorces: [lonoxeHneM 00 OpraHH3alMd U NPOBEICHUH KOH-
TaKTHO# paboThI IIPH pearu3alMy 00pa30BaTeNbHBIX MPOrpaMM BBICHIEr0 0Opa30BaHUs, YTBEPXKICHHBIM YYECHBIM

cosetoM YIJITY ot 25 despanst 2020 roxaa.




5. Coaep:kaHue TUCHUILIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jejam)
€ YKa3aHMEeM OTBEeICHHOI0 HA HUX KOJIMYeCTBA aKAJIeMHYeCKUX YacOB

5.1. TpynoemkocTh pa3iaejioB JUCHUIIMHBI

o4yHas popma o0OyueHust

Bcero
Ne . CaMmocrosTenpHas
HanmenoBanue pa3aena AUCHUILITAHBI JI I13 JIP KOHTaKTHOM
/I pabora
paboTsI

1 | Beenenue B kypc «TeopeTude-
CKHE OCHOBBI 3aIIUThI OKPY’Kar0- 2 - - 2 2
men cpeapl»

2 | TeopeTHYEeCKHE OCHOBBI 3aIUThI
atMocdepsl OT BRIOPOCOB BPE/I- 8 16 - 24 24
HBIX BEIICCTB

3 TeOpeTI/IquKHe OCHOBBI 3alllMTHI

rugpocdepsl OT COPOCOB BpE/I- 8 18 - 26 30
HBIX BEIIECTB
HToro no pazienam: 18 | 34 - 52 56
ITpoMexyTOoUHas aTTECTAIUS -
Bcero 108

3a04Has popmMa 00yueHust

Bcero
No . CamocTosiTenbHas
HaunmenoBaHnue pa3gena IUCHUILIUHbBI JI 113 JIP KOHTaKTHOM
/1 paboTa
paboTsI

1 | Beenenue B kypc «Teoperuye-
CKHE OCHOBBI 3alIUTHI OKpyxkato- | 0,5 | - - 0,5 12
IEN CpeIBI»

2 | TeopeTHuecKre OCHOBBI 3aIIUTHI
aTMocdepsl OT BEIOPOCOB Bpe- 15| 4 - 5,5 34
HBIX BEIIECTB

3 | TeopeTnueckre OCHOBBI 3aIIUTHI

ruipocdepsl OT COPOCOB BPEAHBIX | 2 4 - 6 46
BEII[ECTB
HToro no pasnenam: 4 8 - 12 92
ITpomesxyTouHas arTecTanus 4
Bcero 108

5.2. Conep:xanue 3aHATHH JIEKIMOHHOI0 THIIA

1. Beenenue B kypc «TeopeTrnueckne 0CHOBBI 3aIIIUTHI OKPYKAIOLIECH Cpeab»

1.1. Heau u 3a0auu oucyuniunvl. MecTo TUCHUTIIUHBI B CUCTEME JKOJOTHUYECKUX HaYK.
CBs13b CO CMEXHBIMU AUCHUILTHHAMHU. L{enu 1 3a1aun 3auThl OKPYXKAIOIIeH MPUPOTHON CPEIbI.

1.2. Obwue npobremol 3auumet okpyscarowell cpeovl. ECTECTBEHHBIE U HCKYCCTBEHHBIC
UCTOYHUKU 3arpsizHeHus. CaHUTapHO-TUTMEHWYECKHE, JKOJIOTUYECKHEe M HKOHOMHUYECKHE IO-
CJICZICTBHSI aHTPOIIOTEHHOH JIeATEIIEHOCTH.

1.3. Ilokasamenu kauecmea oxpyxcaroweti cpedvl. CaHUTapHbBIE NPaBUIA U TUTHEHUYE-
ckue Hopmatussl. [lonstue T1JIK, TIIB, HIC, U3A, HII, CH.



2. TeopeTnyeckue 0CHOBBI 3a1IUTAa aTMOC(hepPbI 0T BLIGPOCOB BPeIHbIX BeleCTB

2.1. OcHognbie ¢husuxo-xumudeckue ceoucmeda yiaeiueaemMvlx yacmuy. ArperaTHble co-
cTosiHus BeulectBa. [loHsTHE M KiIaccu(UKanus TUCIEPCHBIX CUCTEM (IO arperaTHOMY COCTOSI-
HUIO0, crIoco0y hopMupoBaHus, pa3Mepy aucnepcHoi ¢asbl). OCHOBHBIE CBOMCTBA IMbLICH: MJIOT-
HOCTh (MCTUHHAS W HACBINHAS), YAeNbHas MOBEPXHOCTh, CHIITY4eCTh, TUCIIEPCHOCTD, aATC3NOH-
Hble ¥ aOpa3uBHBIE CBOMCTBA, TMTPOCKOMUYHOCTh U PACTBOPUMOCTD, ICKTPUUECKas 3apsiKeH-
HOCTh YacCTHII, CHOCOOHOCTh a3p030Jiell K CaMOBO3TOPAHUIO M OO0Pa30BAaHHUIO B3PHIBOOMACHBIX
cMmeceil ¢ Bo3ayxoM. OCHOBHBIE METOJIbI ONPEEIICHUs JUCIIEPCHOTO COCTaBa MbLIEH (CUTOBBIN
aHAJIN3, CEAUMEHTOMETPUUYECKUN, MUKPOCKOIIMYECKUI U METOJ1 BO3YLIIHON cenapamuH).

2.2. TeopemuuecKkue 0CHO8bL OYUCMKU 8030YXA OM MEEPObIX AdPO30AbHbIX Yacmuy. 3aKOH
cornpoTtuBieHusi. OCHOBHBIE 3aKOHOMEPHOCTH JBIDKEHUS U OocaxaeHus mbiin. Kiaccudukanms
METOJIOB M alaparoB AJisi 00e3BpeKUBAHUS IbLIETa30BbIX BBHIOPOCOB. OCHOBHBIE XapaKTepH-
CTHKH IBIICYIaBIUBAIOIIETO 000PYI0BaHUS.

['paBUTAIIMOHHOE OCAXACHHE YACTHI] a’p030Jid (CBOOOAHOE U CTECHEHHOE OCaXJIEHUE).
WueprimonHOe U IEHTPOOSKHOE OCAKACHUE MTBUIEBBIX YACTHII.

OWIBTPOBaHKUE AdPO30JIbHBIX YacTull. [loHsATHE cTalMOHApPHON M HECTAlMOHAPHOU (UIIb-
Tpauuu. OCHOBHBIC MEXaHU3MBI BBIZICTICHHS TBEPABIX a9PO30JIbHBIX YAaCTHIl M3 MBLICBO3IYITHON
cmecu (9QdeKxT KacaHus, UHEPIUOHHBIN, AU(PPY3HOHHBIN U IIEKTPOCTATUUECKUI MEXaHU3MBI,
CHUTOBBIN YPPEKT).

OcaxeHue a’po30JbHBIX YACTHI] B AJIEKTpUYECKOM ToJie. Du3nuecKkrue OCHOBBI AIIEKTPU-
YEeCKOM OYMCTKH (3apsi/ika YacTHII, ABIKCHHUE 3apsHKCHHON YacTUIBI K JIEKTPOaM MPOTHBOIIO-
JIO)KHOTO 3HAKa, OCAXJACHHUE Ha JIIEKTpojiax). SBneHue oOpaTHON KOPOHBI, SIBJICHHUE 3aITUPAHUS
KOpPOHBI.

Moxkpas nbuteourictka. OCHOBHBIE 3aKOHOMEPHOCTH BBIZICNICHUS MBUIEBBIX YACTHI] U3 ra-
30BOT0 MOTOKA (OCAXKICHHUE MBIICBBIX YACTHIl HA KarlIe )KUKOCTH, OCAKICHHUE MBIJICBBIX YaCTHUIL
Ha TUICHKE XUJKOCTH, OCAXK/ICHNE TBIJIEBBIX YacTHUIl B ciioe OapOoTaxa).

2.3. Teopemuueckue 0CHOB8bI OUUCIKU 8030YXA OM 2a3000pasuvix npumeceli. AdcopOIu-
OHHAasl OUMCTKa Ta3oB. TpeboBaHus, mpeabsBiseMble Kk abcopOeHTaM. Dusznueckas U XUMHUE-
ckas abcop6buus. O0nacTb NPUMEHEHUSI METO/1a B MPOMbIIIIEHHOCTH. CTaTuKa U KUHETHKA IPo-
necca.

AncopOnMoHHasi OYMCTKA ra30B. TUNbl 1 Ha3HaueHue ancopOeHToB. CrocoOkl pereHepa-
MU U peakTuBaluu copoeHToB. Kunetnka npomecca. OCOOEHHOCTH MOJEKYISIPHON, 00bEMHOM
U moBepxHOCTHOU auddys3uu. J{uHamuka mporecca aacopOuuu (u3MeHenne GpoHTa copOIuH,
MOHSATHE BPEeMs 3allUTHOTO JASWCTBUSA cl0s afcopOeHTa, BbicoTa paboratorero cios). Iloctpoe-
HHUE BBIXOJIHON KpPHBOW aacopOumu (NMOHSATHE IWHAMHYECKAs aJCOpOIMOHHAS CIIOCOOHOCTB,
paBHOBECHAs a1COPOIIMOHHAs CTOCOOHOCTB ).

MeToibl KATAIUTHYECKOM U TEPMUYECKOW OYUCTKH OTXOMSIINX ra30B. ['OMOreHHbIi U re-
TEepOTreHHbIN KaTanu3. TpeOoBaHMs MpeabsIBiIsieMble K KaTanuzaropaM. [[oHATHE TPOMOTOPHI U
KaTamuThueckux s710B. Kunetnka rereporennoro karanusa. [IpuHiun pabotsl peaktopoB. O06-
JacTh MPUMEHEHHS METO/IA.

3. Teopernyeckue OCHOBBI 3alLIUTHI THAPOc(epbl OT COPOCOB BPEIHBIX BelIEeCTB

3.1 Knaccugpukayus cmoynwvix 600. Kiaccupuxanus CTOYHBIX BOJ MO HPUHIMILY JIOIY-
CTHMOCTH HX HCIIOJIb30BaHUSI B 000pOTHOM BojocHaOkeHnu. Kiaccudukanus CTOYHBIX BOJ B
3aBHCUMOCTH OT MECTa MX 00pa30BaHUS B TEXHOJOTHUecKOoM mporuecce. Kinaccudukanus mpu-
Meceld BOIBI ¢ y4eToM (ha30BO-AHUCIIEPCHOW XapaKTEPUCTUKU 3arpsS3HEHUH W UX XHUMHUYECKOTO
cocraBa (o Kymnbckomy). JInopunpabie U MTHOPOOHBIE KOJUIOUIBI, XapaKTePUCTUKA UX YCTOM-
YUBOCTH. MUIIEIUTAPHBIE U MOJIEKYJISIPHBIC KOJIIOUIBI, UX CBOMCTBA.

3.2 T'uopomexanuueckue cnocobvl ouucmKy cmouHsvix 600. Teopus MPoLEeCcCOB OTCTanBa-
HUS B II0JIE TPAaBUTAMOHHBIX cHil. [mapaBiudeckass KpymHOCTh dacThil. KMHeTHKa paccianBa-
HUS TONUANCIIEPCHBIX CycnieH3uid. [IprHIIUIT TOHKOCTOMHOTO OTCTauBaHUs, MEXaHU3M IPOIIEC-
ca. Teopust IpOIIECCOB OYMCTKHU OT BCIUTBIBAIOIINX MpuMecei. Teopus mporeccoB OTCTauBaHUS
B T10JI€ LEHTPOOEKHBIX cuil. DakTop pasaeneHus.
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OunbTPOBAHUE, MEXAHU3M IIPOLIECCOB B 3EPHUCTOM Cj0€. XAPAKTEPUCTUKU ITOPUCTON
Cpefbl: HOPO3HOCTh U yZeIbHas MOBEpXHOCTh. Pacuer ¢puibTponukia. TpeboBaHus, NpeabsaBis-
eMble K QHIBTPYIOIIUM MaTepUaIaM.

3.3. Qusuxo-xumuueckue cnocobvbl OUUCMKU CMOYHBIX 600. TeopeTHYecKrne OCHOBBI (I1o-
TAIIMOHHOTO CII0C00a OYMCTKU CTOKOB. DIOTOpPEareHThl A1l OUUCTKU CTOYHBIX BOJ, MX KJIACCH-
¢bukanus u xapakrepuctuka. Gakropsl, BiusdoLye Ha 3pGeKTUBHOCTS Ipoliecca.

[Tonstue 00 yCTOMYMBOCTH IUCHEPCHBIX CHUCTEM. OIEKTPHUECKHUH U CTPYKTYpHO-
MeXaHU4eCKui (pakTopbl cTabuau3anuy JUO(GOOHBIX KOJIJIOUAOB. Teopus MpoLeccoB Koaryis-
. CTpoeHHne KOaryJsiMOHHBIX CTPYKTYp M MX CBOicTBa. Teopust mporeccoB (hIOKYIALUU.
Tumbl KOAryJastHTOB, MX XapaKTEPUCTUKA U MEXAHU3M JeicTBUsA. TUIbI (UIOKYISHTOB, X XapaK-
TEPUCTHUKA U MEXaHU3M JIEHCTBUS.

OuncTKa CTOYHBIX BOJ OT UCTUHHO PACTBOPEHHBIX KOMIIOHEHTOB. AJICOPOLIMS Ha TBEPABIX
copOenrtax. M3oTepMbl copbumu. AncopOumsi Ha TBEpAbIX copOeHTax. DOpMHUpPOBAHUE U TIEpe-
Hoc ¢poHTa aacopbuuu. CtaTuyeckas U AMHAMHUYECKasi aKTUBHOCTb cOpOeHTa. ANcopOIus ak-
TUBHUPOBaHHbIMU yriIAMU. Perenepanus agcopOentoB. Teopus npouecca noHHoro oomena. Oc-
HOBHbIE 00J1aCTH IPUMEHEHUS HOHUTOB.

Teopust mpouecca skctpakiuu. M3orepmsbl skctpakuuu. KoadpduuueHnTt pacnpeneneHus.
OcHoBHBIE TpeOOBaHUS K 3KCTpareHTy. MeMOpaHHble mporecchl pasaeneHus. Kiaccuduxanums
MeMOpaH [0 MEXaHU3MY JAEMCTBUS U XapaKTepy CTPYKTypbl MeMOpaHbl. OCHOBHBIE TpeOOBaHNUS,
npeabsBisieMble K MeMOpaHaM Ipu uXx BelOope. TeopeTnueckue 0CHOBBI METO/1a 0OPAaTHOIO OC-
Moca. JIocTomHCTBa M HEJOCTATKM MEMOpaHHBIX METOJ0B. PaKTOpHI, BIUAIONINE HA MEeMOpaH-
HbI€ TPOLIECCHI.

DIIEKTPOXUMUYECKHUE METObI 0OPaOOTKH M OYUCTKHU CTOYHBIX BOA. OOIaCTh MPUMEHEHHS.
KonnyecTBeHHbIE XapaKTEpPUCTUKH OLEHKU 3((EKTUBHOCTH 3IIEKTPOXUMUYECKUX METOOB.
[Tpoueccel, IpoTeKaroLMe Ha KaTOAE U aHOJIE IPU IMPOIYCKaHUU DJIEKTPUUECKOro ToKa. AHOA-
HOE€ OKHUCJIEHUE M KaTOJAHOE BOCCTaHOBJIEHUE puMeceid. Teopus npolecca 3J1eKTpoKoaryIsiuH,
rajpBaHOKOAryJsiun. Teopus mporecca 3ekTpoduioTanuu. Teopus mporecca dJIeKTPOoAraIn3a.

3.4 Xumuueckue memoosl oyuCmKU cmMo4HbIX 600. HelTpanuzaius, OKUCIEHHUE, BOCCTa-
HOBJICHUE.

3.5 Buoxumuueckasn ouucmrka cmouHsvix 600. TeopeTHuecKkre OCHOBBI METOJa OMOXHUMUYE-
CKOM OYMCTKHU CTOYHBIX BOJI. bro1ieHo3 akTUBHOTrO Uiia 1 OuoIuieHKH. BiusHue pa3nuyuHbix Qak-
TOPOB Ha Ipolecc OMOIOrnYecKoi OYMCTKU. J03a U BO3pacT akTUBHOTrO Wila. MoBbIil MHIEKC.
Perenepanus akTuBHOro wmia. buosornueckas OYMCTKa B a’pOTEHKAX: OKUCIHUTEIbHAs MOII-
HOCTb, OCHOBHBIE 3Tarnbl OYMCTKH. [IpuMeHeHue kucaopoa st Onosoruueckoit ounctku. buo-
JoTHYecKasl O4MCcTKa B OMOQMIbTpax: OKUCIUTENbHAs MOIHOCTb, OCHOBHBIE 3Tallbl OYUCTKH.
TpeboBaHus1, NpeaAbABIsIEMbIE K CTOYHBIM BOJIaM, OCTYNAIOIIMM Ha a3pOTEHKH U OMOQHIBTPHI.
buonoruueckas ouncrka B Ouonpyzaax. AHaspoOHasi OUMCTKA CTOUYHBIX BOJI. TeopeTudecKue oc-
HOBBI.

3.6 Tepmuueckue memoOsbl OYUCMKU U 00E38PENHCUBAHUSL CMOUHBIX 800. TeopeTHdecKue
OCHOBBI MeTOJ1a apo(azHOro OKUCICHUS (KOTHEBOM MeToa»). TeopeTnuyeckue OCHOBBI METO/A
KHUAKO(PA3HOTO OKUCICHUS U METOJ1a TEPMOKATAITUTUYECKOTO OKUCIICHHS B [Tapora3oBoil dase.

5.3. Tembl 1 popMBbI 3aHATHIH CEMHUHAPCKOT0 THIIA

Y4eOHbIi MIaHOM MO TUCIUILIMHE IPETyCMOTPEHbI MPAKTUYECKUE 3aHATUS

No HaumenoBanue paznena ®dopMa npoBeACHHS Tpynoémkocts, yac
- JUCHUTUIAHBI (MOJIYJIIS) 3aHSTHA OYHOE | 3a04HOE
Pasnen 2. Teopernyeckue [IpakTuueckas padoTa:
OCHOBBI 3aIIIUTHI aTMOC]e- «Onpedenenue oucnepcHo2o cocmasa
1 | pbl OT BEIOPOCOB BPEIHBIX npomvluiennsix noineu. [locmpoenue 4 -
BEIIIECTB oughghepenyuanbHo2o u UHMeSPAILHO20
pacnpeoeneHue noulileblX YaCmuy
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Ne HaumenoBanue pazaena ®dopMa npoBeaCHHS Tpynoémkocts, yac
- JUCHUTUIAHBI (MOIYJIIS) 3aHATHS OYHOE 3304HOE
Paznen 2. Teopetuueckue
[TpakTuueckas pabora:
OCHOBBI 3aIlIUThI aTMOC]e-
2 «Pacuem mamepuanvHo2o bananca noi- 6 -
PBI OT BEIOPOCOB BPEIHBIX .
Jeynasnusaowels ycmaHo8Ku»
BEIICCTB
Paznen 2. Teopernueckue HrpoBoe npoeKTupoBaHueE:!
OCHOBBI 3aIIUTHI aTMocde- | «Teopemuueckoe obochoanue memooa
PBI OT BBIOPOCOB BPEIHBIX (cnocoba) obezepescusanus nvlie2azo-
3 | BemlecTs 8bIX 8b10POCOB NPOMBIULLEHHBIX NPEeO- 6 4
NPUAMUL pa3iudHblX Ompaciei npo-
MblLUIEHHOCIU (Memaillypeuieckoll,
Xumuueckou, Heghmenepepabamuvieaio-
weti u op.)»
Paznen 3. Teopetuueckue [TpakTudeckas pabora:
4 | OCHOBBI 3aIIHUTHI THIPO- «Pacuem mamepuanvbHo2o bananca 4
cdepsl 0T cOpOCOB Bpe- MEXHON0SULECKO20 Y31a XUMUYECKOU U
HBIX BEIIECTB MEXAHUYECKOU OYUCKI)
Paznen 3. Teopetuueckue
[TpakTuueckas pabora:
OCHOBBI 3aIlIUTHI THAPO-
5 «Obpabomxa pe3yibmamos ucciedosa- 4 -
chepsl OT cOpOCOB Bpe-
HUsL NPOYeccos8 adcopoyuu
HBIX BEIIECTB
Paznen 3. Teopernueckue HrpoBoe npoeKTupoBaHueE:!
OCHOBBI 3aIlIUTHI THAPO- «Teopemuueckoe obocrhoanue memo-
6 chepsl OT cOpOCOB Bpe- 0a (cnocoba) obeszspexcusanuusi npo- 6 4
HBIX BEIIECTB MBIUUIEHHBIX CMOYHBIX 800 (NPOMbLUL-
JIEHHO-TUBHEBBIX, 2ANbBAHUYECKUX, XO-
35UICTN8EHHO-0bIMOBBIX U OP.)»
Paznen 3. Teopernueckue Huckycens:
7 | OCHOBBI 3aIIHUTHI THAPO- «buoxumuieckas oyuUcmKa CMmoyHvIx 4
chepsl OT cOpOCOB Bpe- 600. Teopemuueckue ocHo8bl 00pabom-
HBIX BEIIECTB KU 0Ca0K08 CIMOYHBIX 800
HTtoro: 34 8

5.4. leTaau3anusi CaMOCTOATEJIbHOH padoThI

HanmenoBanme pazaeia

Bun camocTositensHOM

TpynoemKocTs, gac

No
JUCIUTUTAHBL (MOJTYJIS) padoThHI O4Has 3a04Hast
Pa3znen 1. Benenue B kypc «Teope-
{ | TMMECKHE OCHOBBI 3aIMTHI OKPY3Ka- [ToaroToBka K T€CTOBO- 2 12
roteit cpeap» (Tema: 1.3. ITokazare- MY KOHTPOJIIO
JIM Ka4eCTBA OKPYIKAIOIIEH CPeIbl)
Paznen 2. TeopeTuueckrue OCHOBBI
ITonroroBka K TECTOBO-
3alUThl aTMOC(Ephl OT BHIOPOCOB
MY KOHTPOJIIO, IIOJAr0-
2 | Bpennsix BemecTB (Tema: 2.1. Oc- 6 8
. TOBKA K TPAKTUYECKOMY
HOBHBIE (PU3HKO-XUMHUYECKHUE CBOM-
3aHATUIO, 3alllUTA OTYETA
CTBA YJIABJIMBAEMbIX YACTHIL)
Paznen 2. TeopeTnueckue OCHOBBI
[ToaroroBka K T€CTOBO-
3aMIUThI aTMOC(EphI OT BHIOPOCOB
MY KOHTPOJIIO, TOJIrO0-
3 | BpennbIx BemecTB (Tema: 2.2. Teope- 6 8
TOBKa K IPaKTUYECKOMY
TUYECKHE OCHOBBI OUYMCTKH BO3/yXa
3aHATHIO, 3allUTa OTYETA
OT TBEPJIBIX a9PO30JIbHBIX YACTHUII)
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e HaumenoBanue pa3nena Bun camocTosiTenbHOM TpynoeMKocTh, gac
- JUCHIUTUTAHBI (MOJTYIIN) paboThI OYHAas 3a04Hast
Paznen 2. TeopeTnueckue OCHOBBI
3alIATE aTMOC(EPEI OT BEIOPOCOB
= (bep p IToaroroBka K TECTOBO-
4 | Bpeansix BemecTs (Tema: 2.3. Teope- MY KOHTPOILIO 2 6
TUYECKUE OCHOBBI OUMCTKH BO3TyXa y p
OT ra3000pa3HBIX MIPUMECEH)
Paznen 2. TeopeTuueckrue OCHOBBI
ITogroroBka Kk UTPOBOMY
5 | 3amuThI atMOcdepbl OT BHIOPOCOB 10 12
MIPOCKTUPOBAHUIO
BPE/IHBIX BEIIECTB
Paznen 3. Teoperndeckre OCHOBBI
IToaroroBka K TECTOBO-
3aThl  TUApochepbl 0T cOPOCOB
My KOHTPOJIIO, TTOJTO0-
6 | Bpennbix BemecTB (Tema: 3.2. I'mnm- 6 8
TOBKa K MIPAKTUYECKOMY
POMEXaHUYECKHE CIOCOOBI OYMCTKU
CTOUHBIX BOJ) 3aHATHIO, 3aI[ATa OTYETA
Paznen 3. Teoperuueckue OCHOBBI
ITonroroBka K TECTOBO-
3aUTBl  THApPOChEpsl OT COPOCOB
My KOHTPOJIIO, MOJT0-
7 | Bpenasix BemecTB (Tema: 3.3. Ousu- 2 6
TOBKA K IMPAKTUICCKOMY
KO-XMMHUYECKUE CIOCOOBI OYHCTKHU
CTOUHBIX BOJ) 3aHATHIO, 3aI[UTa OTYETA
Paznen 3. Teoperndeckue OCHOBBI
IToaroroBka K TECTOBO-
3am|Thl  TUApochepsl 0T CcOpPOCOB
My KOHTPOJIIO, TIOJTO0-
8 | Bpennbix BemiecTB (TeMa: 3.4. Xumu- 2 6
TOBKa K MMPAKTUYECKOMY
YEeCKHE METONBl OYHUCTKH CTOYHBIX
Box) 3aHTHIO, 3aI[ATa OTYETA
Paznen 3. Teoperndeckue OCHOBBI
[ToaroroBka K npakTuye-
3am|Thl  THApochepsl 0T CcOpPOCOB
9 CKOMY 3aHATHIO - JIUC- 8 8
BpenHbIX BemiecTB (Tema: 3.5. buo- CVCCHI
XUMHUYECKasi OYMCTKA CTOYHBIX BOJ) y
Paznen 3. Teopernueckue OCHOBBI
3alUTel  TuaApocdepsl OT cOPOCOB
n Apocdep p IToaroroBka K TECTOBO-
10 | Bpennbix BemecTB (Tema: 3.6. Tep- MY KOHTDOIIO 2 6
MHYECKHE METOJIbl OYHUCTKH U 00€3- y P
BPEKUBAHUS CTOUHBIX BOJ)
Paznen 3. Teoperuueckue OCHOBBI
[ToarotroBka Kk UTPOBOMY
11 | 3ammuTel THApocheprl OT cOpOcoB 10 12
MIPOCKTHPOBAHUIO
BPE/THBIX BEIIECTB
[ToaroroBka K MPOMEXYTOYHOH arTe- | V3yueHue TeKIHMOHHOTO
cranuu (3ader MaTepualia, JIUTepaTyp-
12 4
HBIX HCTOYHUKOB B COOT-
BETCTBUHU C TEMATUKOH
Hroro: 56 96
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6. [lepevyeHb y4eOHO-METOIMYECKOT0 00ecTieYeHHUsl MO AUCHUIJINHE

OcHoBHasi M JONOJIHUTEIbHAS JUTEpaTypa

ri\;‘lg_[ ABTOp, HANMEHOBAHHE 1;[(;/2}[[11;1’31- [Ipumeuanue
OcHoBHasi yueOHasi IUTEpaTypa
1 | BonkoB, B.A. Teopernueckre OCHOBBI OXpaHbI OKPYKaro-
mei cpensl: yuebHoe mocobue / B.A. Bonko. — CaHkr- ToIHOTeKCTOBLL
[TerepOypr: Jlanp, 2021. — 256 c. — ISBN 978-5-8114-1830-
5. — Tekcr: onexkrtponnblit // Jlawb: snextponHo- | 2021 FIOCTYIL IIPH BXO-
) JI€ 110 JIOTHHY U
OoubIoTevyHast cucTema. — URL: %
https://e.lanbook.com/book/168791 — Pexum moctyna: s 11aposio
aBTOPU3. MOJIb30BATENCH.
2 | Kompnos, B.b. Teoperndeckue OCHOBBI 3aIIUTHI OKPYKakO-
mei cpeapl: yueOHUK s By30B: [16+] / B.b. Kombiios,
O.B. Kongpartsesa; pea. B.b. KonbiioB. — Mocksa: [Ipome- [TonHOTEKCTOBBIN
teit, 2018. — 734 c.: cxem., Tabn. — Pexxum mocryna: mo 2018 JIOCTYII [IPU BXO-
ITOATIMCKE. — URL: Jie TI0 JIOTHUHY U
http://biblioclub.ru/index.php?page=book&id=483194 — apoJro *
bubmmorp.: c. 661-663. — ISBN 978-5-906879-79-0. —
TeKcT: 2IeKTPOHHBIH.
3 | Kynaruna, T.A. TeopeTnueckue OCHOBBI 3aIIUTHl OKPYXKa-
rotei cpennl: yaueonoe nmocoodue / T.A. Kynaruna, JI.B. Ky- N
NMaruHa. — Kpag:o;{pcxz CDY, 2017. — 36Z c.— ISBN 978-%,- Honworekcrosbili
7638-3678-3. — Tekcr: oanekTpoHHBIH //  OnextponHo- | 2017 JLOCTYI TIPH BXO-
oubmmoreunas cuctema «Jlamp»: [caiit]. — URL: AIE 1O JTOTHHY 1
*
https://e.lanbook.com/book/117786 — Pexum moctyna: mjs 1fapoJiio
ABTOPH3. IOJI30BATEIIEH.
JlonoHUTeIbLHASA y4eOHAs JuTEepaTypa
4 | BeromkuH, A.I'. OCHOBBI MHXEHEPHOM 3KOJIOTUHU: ydeOHOe
nocobue / A.I'. Beromkun. — Cankr-IlerepOypr: Jlans, [TosnHOTEKCTOBBIN
2018. — 332 c. — ISBN 978-5-8114-2822-9. — Tekcrt: a1ek- 2018 | AOCTYM IpH BXO-
TPOHHBIN // DNEKTPOHHO-OMOIMOTeUHas cuctema «JIaHby: JIe TIO JIOTUHY U
[caiit]. — URL: https://e.lanbook.com/book/107280 — Pe- naposro*
JKUM JIOCTYHA: JIsl aBTOPU3. MTOJIb30BATENEH.
5 | Beromkun, A.I'. OCHOBBI HHXEHEPHOI 3aIUTHI OKPYKatO-
mei cpeasl / A.I'. BeromkuH. — 2-¢ W31, UCHp. U JOM. — .
Mocksa; Bonorna: Uadpa-Unxenepus, 2016. — 456 c.: ., Hosmotexcroerit
Tabn., cxem. — Pexxum mocrtyma: mo mommucke. — URL: 2016 AOCTYIL IpH BXO-
http://biblioclub.ru/index.php?page=book&id=444182  — A€ IO JIorAHy H
Bu6muorp. B ki, — ISBN 978-5-9729-0124-1. — Teker: 11apoiio
JJIEKTPOHHBIN.
6 | Beromkun, A.I'. TexHn4eckne cpeacTBa MHKEHEPHOU DKO-
noruu: ydebHoe mocobue / A.I. Beromkun. — CaHKT- ToHOTEKCTOBLL
[TerepOypr: Jlanb, 2018. — 424 ¢. — ISBN 978-5-8114-2825-
0. — Tekct: »neKTpoHHBINH // DnexkTpoHHO-OMOMuoreunas | 2018 JIOCTYII HIpH BXO-
N i JI€ T10 JIOTHHY U
cucremMa «Jlanby: [caiiT]. — URL: %
https://e.lanbook.com/book/107281 — Pexum moctyna: s ffapoJiio
ABTOPH3. TIOJIb30BATEIICH.
7 | Hukudopos, A.®. MexdazHbie mepexoabl B aacopOInoH- 2010 60 5K,

HbIX Tiporieccax [Tekct]: yd4e6. mocoOue nmjisi CTYJIEHTOB
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http://biblioclub.ru/index.php?page=book&id=483194
https://e.lanbook.com/book/117786
https://e.lanbook.com/book/107280
http://biblioclub.ru/index.php?page=book&id=444182
https://e.lanbook.com/book/107281
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crenuajibHOCTeR 270112 - BomocuaOxxenune
u Bogootsenenue, 280201 - OxpaHa okpy»Karoliei cpeabl u
palMOH. HCMOJIb30BaHUE MPUPOA. pecypcoB, 280202 - NH-
KEeHep. 3amuTa okpyxkaromeit cpensl / A. @. Hukudopos,
JI. B. Bacunenko, T. B. JloOyxuna ; Ypaiu. roc. J€COTEXH.
yH-T, Ypan. @enep. yH-T um. nepsoro [Ipesunenra Poccun
b. H. Enpriiuna. - Exatepunoypr: YIJITY, 2010. - 186 c.

CocHosckuii, B.J. Ilpouecchl u anmapaTsl 3alUThl OKpY-
x)aromed cpeasl. Ab6copobums razoB / B.M. CocHoBCkwiA,
H.b. CocHoBckas, C.B. Crenanosa; ®depnepanbHOE
areHTcTBO 1o obpasosanuio, ['OY BIIO Kazanckwmii rocy-
JAPCTBEHHBIM TEXHOJOTMYECKU yHUBepcuTeT. — KazaHb:
KI'TY, 2009. — 114 c.: un — Pexxum gocTyna: mo mojIucKe.
- URL.: http://biblioclub.ru/index.php?page=book&id=
259096 (mara oopamenus: 26.10.2019). — bubnuorp. B KH. —
ISBN 978-5-7245-0514-2. — TekcT: 2JIEKTPOHHBIH.

2009

ITomHOTEKCTOBEIN
JOCTYII TIPU BXO-
Jie TI0 JIOTUHY U
naporo*

CotnuxoBa, E.B. Teoperndyeckue 0CHOBBI MPOIIECCOB 3aIllH-
THI cpenbl ooutanus: ydeOHoe nmocoobue / E.B. CoTHHKOBA,
B.II. mutpenko, B.C. CotnukoB. — Cankr-IletepOypr:
Jlanb, 2014. — 576 c¢. — ISBN 978-5-8114-1624-0. — Tekcr:
ANEKTPOHHBIA // DIEeKTpOHHO-OMOIMOTEYHAsT CHCTEeMa
«Jlanby: [caitr]. — URL: https://e.lanbook.com/book/53691
(marta obpamenus: 26.10.2019). — Pexxum poctymna: s aB-
TOPU3. NI0JIB30BATENIEH.

2014

[ToTHOTEKCTOBBIIM
JOCTYII IIPU BXO-
JIe TI0 JIOTHHY U
naporo*
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Teopernueckue OCHOBBI (PU3UKO-XUMUYECKUX TMPOIIECCOB
ouucTKU BOJBI [TekcT]: yueOHOEe mocoOue isi CTYJIEHTOB
cunenuanbHocTeii 270112 "BomocHabkeHue HBOIOOTBELE-
Hue", 280302 "Komrmuiekc. MCIONb30BaHUE W OXpaHa BOJI-
HbeIX pecypcos", 280201 "Oxpana okpykawolen cpeasl U
paIroH. MCIoib30BaHue nmpupoia. pecypcos", 280202 "Un-
KeHep. 3amuTa okpyxaromei cpeast”" / A. @. Huxudopos
[1 mp.]; Ypau. roc. TexH. yH-T - YIIU, Ypan. roc. necorexH.
yH-T. - ExarepunOypr: YIJITY: YI'TY-VIIH, 2008. - 152
C.

2008

35 k3.

*- IIpexkJie YeM MPOHTH MO CCBUIKE, HEOOXOJUMO BOWTH B CUCTEMY

DOyHKIIUOHUPOBAHUE AJIEKTPOHHOU MH(OOPMAIMOHHO-00Pa30BaTEIHLHOM CpeIbl 00ecTeun-
BAETCS COOTBETCTBYIOIIMMU CPEJCTBAMH HH(POPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TEXHOJIOTHI.

DJIeKTPOHHbIE OMOJINOTEYHbIE CHCTEMBI

Kaxnprit oOyuaromuiics obecriedeH TOCTYIOM K JIEKTPOHHON OMONIMOTEYHOUW crucTeMe
YITY (http://lib.usfeu.ru/ ), 5bC Uznatenscra Jlanp http://e.lanbook.com/ , D9BC Yuuepcu-

TeTcKast bubanoreka ommain http://biblioclub.ru/ , comepskarmux u3maHus MO OCHOBHBIM H3ydYae-
MBIM JTUCHUIUTHHAM U C(HOPMHPOBAHHBIX 110 COTIACOBAHHMIO C MPABOOOIAAaTEIAMH yueOHOU |
y4eOHO-METOJMYECKOM TUTEPATYPHI.

CnpaBoyHble 1 HHPOPMALMOHHBbIE CHCTEMbI

1. CHpaBO‘-IHO-HpaBOBa}I cucTeMa «KOHCYJ'ILT&HT ILmrocy.

2. UudopmanmonHo-npaBoBoii moptai ["apant. Pexxum poctymna: http://www.garant.ru/
3. ba3a nannbix Scopus kommnanuu Elsevier B.V. https://www.scopus.com/
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http://e.lanbook.com/
http://biblioclub.ru/
http://www.garant.ru/
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I[Ipodeccuonaibubie 6a3b1 JAHHBIX

1. NudopmaninoHHbIe CUCTEMBI, OaHKH JAaHHBIX B 00JIACTH OXPaHbI OKPYKAIOIICH Cpebl
U TIPUPOJIOTIONB30BaHus — PexxuM noctymna: http:/MuUHOPUPOABIPO.pd

2. Undpopmanmonnas  cucrema «TEXHOPMATHUBy». —
https://www.technormativ.ru/ ;

3. Hayunas snektponHas 6ubiaroreka elibrary. — Peskum mocryma: http://elibrary.ru/ .

4. Tlporpammsl miist 9kosioroB ECOReport. — Pesxxum mocryna: http://ecoreport.ru/ ;

5. Undopmanmonnsie cucrembl «buopasnoodOpasue Poccum». — Pexum nocryma:
http://www.zin.ru/BioDiv/

Pexum  moctyna:

HopmaTuBHO-IpaBOBbIE AKTHI

1. ®enepanbHbiii 3akoH «O0 oxpaHe okpyxatomen cpeab» oT 10.01.2002 No7-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?req=doc&ts=51460506304105653232087527&cacheid
=618FE8A01F3CE2A2127C47EF7B50C3B2&mode=splus&base=RZR&n=357154&rnd=61BB
4DBBDBB4934B5196112E78BCA831#1ylrpozekjs

2. ®enepanpHbiii 3akoH «O0 oxpane atMochepHoro Bo3ayxa» or 04.05.1999 Ne96-d3
(pen. oT 08.12.2020). — Pexxum JOCTyTa:
https://demo.consultant.ru/cgi/online.cqi?reqg=doc&ts=82378222807697057290023339&cacheid
=2AA1E5C242A63283400C0CB75CA1BFAA&mMode=splus&base=RZR&n=370329&rnd=61B
B4DBBDBB4934B5196112E78BCA831#1d3yq78x4ot

3. ®enepanbHbii 3akoH «O0 0TX0JaX MPOU3BOJICTBA U MOTPeOICHU» OT 24 uroHs 1998
r. Ne 89-@3 (pen. ot 07.04.2020). C wusm. 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. Bonusrit konekc Poccutickoit @eneparuu ot 16.11.95 r. Ne 167-@3 (pen. ot 27.12.09
r.) — Pexxum nocryna: http://base.garant.ru/10108700/

1. DoHJ 01LIEHOYHBIX CpeacCTB 1Jisl MIPOBECACHUA l'lpOMC)KyTO‘-IHOﬁ aTTeCTalumn
Oﬁy‘laIOI.HI/IXCﬂ Mo JUCHUIIJIMHE

7.1. IlepevyeHb KOMNeTEeHUMI ¢ YKa3aHMeM 3TanoB UX (pOPMHPOBaHUSA B Ipolecce 0CBOe-
HHsA 00pa30BaTeJbHOM MPOrPaMMBbI

dopmupyeMble KOMIIETEHIUN

Bun u popma koHTpOIIS

ITK-2 cnocoGHOCTBIO yUacTBOBaTh B COBEPIICH-
CTBOBAaHMM TEXHOJOTMYECKHUX IPOLIECCOB C IO-
3ULIUH HEPro- U pecypcocOepekeHus,, MUHUMHU-
3allMy BO3JEHCTBUS Ha OKPYXKAIOUIYIO Cpely

IIpomexyTOYHBII KOHTPOJIb: KOHTPOJIbHBIE
BOIIPOCHI K 3a4€Ty

Texkymuii KOHTPOJIb: BBINOJHEHUE MPAKTH-
4ecKOM paboThbl, yyacTue B JUCKYCCHHM, BBbI-
MIOJIHEHUE 3aJaHUsl 110 UTPOBOMY IIPOEKTUPO-
BAaHUIO, TECTUPOBAHKE

ITK-5 roTOBHOCTBIO 0OOCHOBBIBATH KOHKPETHBIE
TEXHUYECKHUE PELICHUsS MpHU pa3paboTKe TEXHO-
JIOTHYECKUX MPOIECCOB; BBIOMPATh TEXHUYECKHE
CpEICTBa M TEXHOJIOTUY, HAIIPaBJICHHbIE HA MHU-
HUMU3ALNAI0 AHTPOIOTEHHOTO0 BO3JECHCTBUS Ha

OKPYIKaIOIIYIO Cpeny

IIpoMeKyTOYHBINH KOHTPOJb: KOHTPOJIBHBIE
BOIIPOCHI K 3a4€Ty

Texkymuii KOHTPOJIb: BBIIIOJHEHHE IIPAKTH-
4ecKoi paboTbl, yyacTue B JUCKYCCHH, BBI-
MIOJIHEHHUE 3a/IaHHsI II0 UTPOBOMY IPOEKTUPO-
BAHUIO, TECTUPOBAHUE

K-8 crocoOHOCTRIO HCIOIB30BATh 3JICMEHTHI
9KOJIOr0-3KOHOMHUYECKOTO aHalii3a B CO3AaHUH
9HEPro- U PecypcocOeperaroIux TEXHOIOTHiA

IIpoMeKyTOYHBINH KOHTPOJb: KOHTPOJIBHBIE
BOIIPOCHI K 3a4€Ty

Texkymmii KOHTPOJIb: BBIIIOJHEHUE 3aJJaHUS
110 UITPOBOMY IIPOEKTUPOBAHUIO
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http://elibrary.ru/
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https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=51460506304105653232087527&cacheid=618FE8A01F3CE2A2127C47EF7B50C3B2&mode=splus&base=RZR&n=357154&rnd=61BB4DBBDBB4934B5196112E78BCA831#1ylrpozekjs
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=82378222807697057290023339&cacheid=2AA1E5C242A63283400C0CB75CA1BFAA&mode=splus&base=RZR&n=370329&rnd=61BB4DBBDBB4934B5196112E78BCA831#1d3yq78x4ot
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=82378222807697057290023339&cacheid=2AA1E5C242A63283400C0CB75CA1BFAA&mode=splus&base=RZR&n=370329&rnd=61BB4DBBDBB4934B5196112E78BCA831#1d3yq78x4ot
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=82378222807697057290023339&cacheid=2AA1E5C242A63283400C0CB75CA1BFAA&mode=splus&base=RZR&n=370329&rnd=61BB4DBBDBB4934B5196112E78BCA831#1d3yq78x4ot
https://demo.consultant.ru/cgi/online.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
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=211626294608152263367298476&cacheid=4C3CCAF5034C6A2E2E4FEA685E43BD91&mode=splus&base=RZR&n=340343&rnd=61BB4DBBDBB4934B5196112E78BCA831#77nt098coio
http://base.garant.ru/10108700/

7.2. Onucanne nNoKasaresjeidl M KpUTEPHEeB OLCHMBAHUSI KOMIIETCHI[WI HA Pa3JINYHBIX 3Ta-
nax ux popMHpoOBaHUs, ONIMCAHHE IIKAJ OLlCHUBAHUS

Kpurepun oneHMBaHHs YCTHOIO OTBETAa HA KOHTPOJIbHbIC BOIIPOCHI 3a4eTa (IIpome-
JKYTOYHBII KOHTPOIb, popmupoBanne komnerennuii [1K-2, IK-5 u I1K-8)

3aumeno — aH TOJHBIN, Pa3BEPHYTHIN OTBET Ha IOCTaBJICHHBIN BOIIPOC, IIOKa3aHa CO-
BOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 OOBEKTE, T0KA3aTEIbHO PACKPBHITHI OCHOBHBIE TOJIOKECHUS
TEMBI; B OTBETE IPOCIECKHUBACTCA YETKasi CTPYKTypa, JIOTMYECKas IOCIEN0BATEIBHOCTb, OTpa-
JKaromiasi CyIIHOCTh PAcCKPhIBAEMBIX IMOHSATHH, TEOPUH, SBICHUHA. 3HaAHUE 00 O0OBEKTE IEMOH-
cTpupyercs Ha (OHE MOHUMAHUS €ro B CUCTEME JJaHHON HAayKU U MEXIUCLUIUIMHAPHBIX CBSI3EH.
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 CYILECTBEHHBIE U HECYILECTBEHHBIE NIPU3HAKH, IPUUYUHHO-CIICACTBEHHBIEC CBS3H.
OTBeT 4eTKO CTPYKTYpHUPOBaH, JOTUYEH, U3JIOKEH B TePMHMHAX Hayku. OJHAKO JONYLICHbI He-
3HAYMUTENbHbIC OUIMOKU MJIM HEJ0YEThl, HCIIpaBIeHHbIE 0aKalaBpOM C MOMOIIBIO «HABOISAIIMX)
BOIIPOCOB;

3aumeno — HAaH HENOJHBIA OTBET, JIOTMKA U IOCJIEI0BATEIIBHOCTh U3JI0KEHHUS UMEIOT
CyliecTBeHHbIE HapymieHus. [lomynieHsl TpyOble OMUOKH P ONPEISIIEHIUH CYIIIHOCTH PACKPbI-
BaeMbIX IOHATHI, TEOpUH, ABJIEHUHN, BCIEICTBIE HEMOHUMAaHUs OaKaJaBpOM UX CYIIECTBEHHbIX
Y HECYLIECTBEHHBIX IIPU3HAKOB M CBs3€l. B OTBETE OTCYTCTBYIOT BBIBOJBI. ¥ MEHHE PACKPBITH
KOHKpPETHBIE MPOsIBIIEHUs] 00O0OIIEHHBIX 3HAHUI He Noka3aHo. PeueBoe odopmiieHue Tpedyer
IIOIIPABOK, KOPPEKIIUH;

He 3aumeno — GakanaBp JeMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB IIPEIMETa, He
yMEeT JiejaTh apryMEHTUPOBAHHBIE BBIBOJbI U MPUBOJUTH IPUMEPHI, TOKA3bIBAET Ci1abo€ Bila-
JIEHUE MOHOJIOTUYECKOM peublo, HE BIIAACET TEPMHUHOJIOTHEN, IPOSBIIAET OTCYTCTBHE JIOTUYHO-
CTH U NOCJIE0BATEIbHOCTH U3JI0KEHHUS, AETACT OMMUOKH, KOTOPbIE HE MOXKET UCIPABUTh, 1aXKe
IIPU KOPPEKLUH MPENOJaBaTeIeM, OTKa3bIBA€TCA OTBEYATh HA 3aHATHUM.

Kputepun ouneHuBaHWsl BBINOJHEHUS NMPAKTHYECKHX PaldoT (TeKymMii KOHTPOJb,
¢popmupoBanne komnerenumii IK-2 u IMK-5)

«5» (omauuno): paboTa BBHIIOJIHEHA B CPOK; OPOPMIICHHE U COJIepKaTeNIbHasl YacTh OTYETa
00pa3ioBsie; padoTa BHITIOJIHEHA CAMOCTOSITENIBHO; MPUCYTCTBYIOT COOCTBEHHBIE O0O0OIIEHUS,
3aKJIF0OYeHHs U BbIBOJbI. OOyyaromuiicss ObICTPO OPUEHTHPYETCSl B OTYETE U OTBEUYAeT Ha yTOY-
HSIOLIME BOMIPOCHI.

«4» (xopowo): paboTa BBIIIOJHEHA B CPOK; B OPOPMIICHUN OTYETa U €ro CoJiepKaTeabHON
4acTHU HeT rpyObIX OMMOOK; paboTa BBINOJHEHA CAMOCTOSITENIbHO; MPUCYTCTBYIOT COOCTBEHHbBIE
0000111eHus, 3aKITI0YeHNsT U BBIBO/BI. OOyuaromuiicss OpUEHTHPYETCsl B OTYETE U OTBEYaeT Ha
YTOYHSIOIINE BOIIPOCHI C MOMOIIBIO MTPEToaaBaTelis.

«3» (voosnemeopumenvHo): paboTa BBIIOJIHEHA C HapyIIeHUEM rpaduka; B 0POpMICHHH,
CoJIepKaTeIbHON YacTH OTYeTa €CTh HEJOCTaTKHU; paboTa BBINOIHEHA CAMOCTOSITENILHO, IIPUCYT-
CTBYIOT COOCTBEHHBIE 000011eHNs1. OOyUaromuncs ¢ TPyJJOM OPUEHTUPYETCS B OTYETE U OTBEYa-
€T TOJIbKO Ha MOJIOBUHY 33J]JaBa€MbIX €EMY BOIIPOCOB.

«2» (Heydoeremsopumenvro): opopmiieHne pabOTHl HE COOTBETCTBYET TPEOOBAHUSAM; OT-
CYTCTBYIOT WJIM CJli€JaHbl HEMPaBHIIbHbBIE BBIBOJBI U 00001IeHHs. OOyyaronuiicss He OpUEHTUPY-
€TCs OTYETHBIX MaTepHajax U He MOXKET MOSACHUTh pacCCUMTaHHBIE TaHHBIE.

Kpurtepuu oneHnBaHus y4acTHsi B TUCKYCCHH (TEKYIIHl KOHTPOJIb, GopMUpOBaHHe
komnerenuuii I[TK-2 u ITK-5)

«5» (omauyno): paboTa BBIOJIHEHA B CPOK; JAOKJIAJ MPEICTABICH B BHJIC TIPE3CHTAIINH; CO-
JepiKaTeabHas 4acTh paboThl 00pa3IoBasi; MPUCYTCTBYIOT PEKOMEH/IAIMH, 3aKIIOUYCHHS U apry-
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MEHTHPOBAaHHBIC BHIBOABI. OOyUaronuiics MpaBUIbHO OTBETHII HA BCE BOMPOCHI MPH 3AIIUTE J10-
ki1ana. [IppHrMaI akTHBHOE y9acTHe B KOJUICKTHBHOM aHAIN3E B O0CYKIICHHU.

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

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

«2»(HeyoosnemseopumenvbHo). COAEpKaHUE NOKIaga HEMH(POPMATUBHO; OTCYTCTBYIOT WU
C/IeJIaHbl HEMPAaBWIIbHBIC BBIBOJBI U pekoMeHaau. OOyJyaromuicss HEKOMIICTEHTEH U HE OTBe-
THJI Ha BOIIPOCHI TIPH 3aIIUTE PAOOTHI.

Kputepun omneHuBaHHs 3aJaHUs MO0 MTPOBOMY MPOEKTHPOBAHUIO (TEeKYIHii KOH-
TpoJib, popmupoBanune komnerenuuii IK-2, IK-5 u IK-8):

«5» (omauyno): paboTa BBHIIIOJHEHA B CPOK; COJAEpKaTeNbHAs YacTh JOKJIAAa M MPEIJIo-
JKCHHBIC METObI 00E3BPEKUBAHKS 00Pa3I0OBbIC; MPUCYTCTBYIOT PEKOMEH/IAIIUH, 3aKIIIOUYCHUS U
apryMEHTHPOBAHHBIE BBIBOIbI. O0YyUaIONIMIICS 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 MEPOIPHUITUSAX HET TPYOBIX OMIMOOK; MPHUCYTCTBYIOT 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» (yOoosremeopumenvro): paboTa BBINOJIHEHA C HapylIeHHEM Tpaduka; B IPEIIOKEH-
HOM METOJIe 00€3BPEKHBAHUS €CTh HEJOCTATKH;, B JIOKJIAJIC IPUCYTCTBYIOT COOCTBEHHBIC BBHIBO-
nel. OOy4JaroOIUiCs TpU 3alUTe MPOSKTa OTBETUJI HE Ha Bce BOMPOoChl. O0ydaromuiics He pH-
HUMAJI y4acTUE B IUCKYCCHUH.

«2» (HeyoosnemeopumenbHo): TIPEAJIOKEHHBIE METOJBI 00€3BPEKUBAHUS SIBIISIOTCS HE
3¢ (HeKTUBHBIMU; OTCYTCTBYIOT UITU CJIEaHbl HEMPABUIbHBIE BHIBOJIBI U pekoMeHauu. O0y4Ja-
IOIUICS HEe OTBETHJI Ha BOMPOCHI IIPH 3amuTe mpoera. OO0yJaronuiicsi He MPUHUMAN y4acTHe B
JTUCKYCCHH.

Kpurepun oneHnBaHusi BbINOJHEHUs 3aJaHUI B TecTOBOH gopme (TeKymuid KOH-
Tpoab, popmupoBanne kommnerennmii [NK-2 u IK-5)

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

86-100% 3amaHuil — OLIEHKA «OMAUYHON,

71-85% 3agaHuit — OLEHKA «XOPOULO»,

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

MeHee 51% - oreHKa «Hey0081emeopUmenbHo.

7.3. TunoBblie KOHTPOJIbHbIE 32/IaHUSI WM MHbIE MAaTepPUAJIbl, HEO0OX0AUMBbIE JIsl OLEHKH
3HAHMH, YMEHHUH, HABBIKOB M (MJIH) ONBITA [eATEJbHOCTH, XaAPAKTEPHU3YHIOIIHX ITAMNbI
(opMupoOBaHUA KOMIIETEHIMI B MpoLiecce 0CBOEHUs 00pa30BaTeIbHONH MPOrpaMMbl

KoHTpoJibHBIE BONPOCHI K 3a4eTy (IPOMeKYTOYHBII KOHTPOJIb)

1.  AxryanbHble MPOOJEMbI 3aIIUTHl OKPYXKAIOIIEH Cpe/bl. ATpEraTHbIC COCTOSIHHS yJIaBJIMBae-

MBIX BEIIECTB.

AnsponucrniepcHbie cucteMbl. OCHOBHBIE TIOHITHS U KJIAaCCU(UKAIUH.

3. CBolicTBa a’pO30JbHBIX YACTHUI] U METOJBI MX OmpeseneHus: (IUIOTHOCTh, yIAeNbHas Mo-
BEPXHOCTb, a/IF€3UOHHBIC U a0pa3uBHBIC CBOKWCTBA YACTHI).
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10.
11.

12.

13.

14.

15.
16.

17.

18.

19.
20.

21.
22.
23.
24.
25.
26.
217.
28.
29.
30.

31.

32.
33.

34.

CBoiicTBa a’3p030JIbHBIX YACTHUI] U METOJIbI UX OIpeNeNeHus (€CTEeCTBEHHAs U UCKYCCTBEH-
Hasl KOaryJslus OblIeH, ChIITY4eCTh U TUTPOCKONMYHOCTD MBUIEBBIX YACTHIL).

CBoiicTBa a3p0O30JbHBIX YAaCTHUI] U METOJIbI UX OIpPENEICHUs (CMauUBAEMOCTbh, JIEKTpHUYE-
CKHE CBOMCTBA MbLICH).

CriocoOHOCTh a3po30Jiell K CaMOBO3TOPAaHUIO M O0Pa30BAaHHIO B3PHIBOOMACHBIX CMecei ¢
BO3YXOM.

JIMCTIepCHOCTh TMBUIEBBIX YAaCTHII M METO/bI OIpeneneHusl (PPaKIMOHHOTO COCTaBa IBLIH.
IIpencraBnenue pe3ynbTaToOB aHAIN3a CUTOBBIM M CEAMMEHTOMETPUYECKHM METOAMH).
JIMCTIepCHOCTD TMBUIEBBIX YAaCTHII M METOJbI OIpeneeHus] (PPaKIMOHHOTO COCTaBa IBLIH.
IIpencraBnenue pe3ynbTaTOB aHAIN3a MUKPOCKOIMMUYECKH METOJ U METOJl BO3AYIIHOM ce-
napamuH.

JuddepenunanbHas oLeHKa pe3yabTaToB AUCIEPCHOIO aHATIN3a.

WHTerpanbHas OLieHKa pe3yIbTaTOB AUCIIEPCHOTO aHAIN3A.

OCHOBHbBIE 3aKOHOMEPHOCTH JIBM)KEHUS U OCAKJICHMS IbLIEBBIX YaCTHIL. 3aKOH COIPOTHB-
JICHUSL.

OuncTka a3po3onelt 1moJi AEHCTBUEM IPABUTALMOHHBIX CHJ, pacyeT CKOPOCTH OCaXKIACHUS
gactull. O01acTh MPUMEHEHHS TPAaBUTAIIMOHHBIX ITBUICYIOBUTEICH.

Oco6eHHOCTH OYMCTKA a’p030Jiel MoA JEeHCTBHEM HMHEPLUOHHBIX U LIEHTPOOESKHBIX CHIL
Teopernuecknue 0OCHOBBI ITpoLIECCa.

@du3nuecKkue OCHOBBI YJIABIMBAHUS INbUIM B 3JEKTpopuibTpax. KoHCTpyKTHBHas cxema
anmapara.

OuncTka a’spo3oiielt Mo AelcTBUEM KYITOHOBCKHUX CHJI, pacdeT CKOpOCTH Jpeida.
OCHOBHBIE CTAJMH YJIABIMBAHUS MBUIH B AMEKTPO(UIbTpax. SIBiIeHne 0OpaTHON KOPOHBI.
SIBrieHue 3anupanus KOPOHBI.

®usnyeckue OCHOBBI (uibTpanuu raza. CralnuoHapHas M HECTAlMOHApHAs (UIbTpaLs
ra3oB.

duznyeckrue OCHOBbI MOKPON O0YMCTKH I'a30B. CriocoObl KOHTAKTA MbIJIETa30BOT0 MOTOKA C
KHUIKOCTBIO.

Onenka 3¢ppeKTUBHOCTH pabOThI MbLICYIOBUTENECH.

Knaccudukarus MeTo0B U anmnapaTtoB 00e3BpeKUBaHMUs BBIOPOCOB OT ra3o- U napooodpas-
HBIX IIPUMECEH.

OcHOBBI a0COpOIIMOHHOM 0YMCTKU BBIOpocoB. Kitaccuduxkarus Metoa.

Craruka mporecca abcopOIumu.

Kunernka npornecca abcopOuuu.

AncopOriust ra30BBIX BEIOPOCOB (0COOEHHOCTH (PU3UYECKON M XUMHUECKOU aJIcOpOInn).
Tuns! ancopGenToB. OGMaCTh NPUMEHEHUS, TPEUMYIIIECTBA U HEJJOCTATKH.

JlecopOuns u peakTUBaILMsI MOTJIOMEHHBIX IpUMeceit

Tepmoaunamuka npouecca agcopouuu. Buasl auddysuit. 3akonsr Ouka.

Jlunamuka nporecca aacopounu. BeixoaHnas kpusas aacopOLuu.

KoHctpykiuuu ancopbepoB HEMPEPHIBHOTO M MEPUOANYECKOTO IEHCTBHSL.

KaranuTtnueckas ouncTka ra3oBbIX BHIOPOCOB. OCOOEHHOCTH TOMOT€HHOI'O U F€TEPOreHHO-
ro KaTajausa.

KaranuTtnueckas ouncTka razoBbIX BHIOpOCOB. TpeOoBaHUs, NpeabsIBIseMble K KaTaau3a-
TOpaM.

KuneTtnka reteporeHHoro Karaimsa.

Knaccugukarus AuCIEpCHBIX CHUCTEM MO arperaTHOMy COCTOSHHUIO. THITbI TUCTIEPCHBIX
CHCTEM IO KHHETUYECKHM CBOMCTBAM JAUCTIEPCHOU (ha3bl.

Knaccugukaiust CTOUHBIX BOJ 10 MPUHIIMITY JOIMYCTUMOCTH MX HCIIOJIb30BAaHUS B CUCTe-
Max 00OpOTHOTO BOJOCHA0KEHUS; B 3aBUCUMOCTH OT MeCTa X 00pa30BaHMsI B TEXHOJIOTH-
4ECKOM ITpOLIecCe.
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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.

61.

Knaccugukaiuss CTOUHBIX BOJ IO arperaTHO-IUCIIEPCHOMY COCTOSIHHIO TNpuMecei (1o
Kynbckomy); METOIBI OYMCTKM CTOYHBIX BOJI, COOTBETCTBYIOILME Pa3IM4YHBIM TIPYIIaM
knaccudukanuu Kylbckoro v JOMOHEHUS K ATON KIacCH(PUKAIUH.

JInopunbHele U IMOPOOHBIE KOJIOUIBI, XapaKTEpPUCTUKA MX ycToiunBocTu. Munemsp-
HbIE U MOJIEKYJISIPHbIE KOJUIOUBI, X CBOMCTBA.

[Tonsitue «CaHuTapHOe cOCTOsSHHME BOoAoeMa». OCHOBHBIE IIOJIOKEHUS IOKYMEHTOB, pe-
TJIAMEHTUPYIOIIUX oXpaHy BoAHbIX 00bekToB. [onsTus [TK, JITIB, ITC.

Teopus mpoueccoB orcrauBanus. ['mapasnmyeckas KpynHOCTh dactull. CKOpPOCTh Oca-
KJIEHUS apooOpa3Hoil (HemapooOpa3Hoit) YaCTUIBl MO ACHCTBUEM CUJIBI TsDKECTH. Pac-
4eT CKOPOCTU CTECHEHHOTO OCaXICHU.

Teopus nporeccoB orcranBanusa. KuHeTnka pacciauBaHusl NOJUAUCIIEPCHBIX CYCIIEH3UH.
OtcrauBaHue B J1aOOPATOPHBIX YCIOBHSIX M B IPOMBIIIICHHbBIX anapaTax.

IIpuHIUIT TOHKOCIIOMHOIO OTCTAMBaHUs, MEXaHU3M IIPOLECCa.

Teopus npoueccoB OYMCTKH OT BCILIBIBAIOIIMX NpUMeEcel. Pacuer ckopocTtu noabema va-
CTHLI JIETKOW KUJKOCTH.

Teopus mpoleccoB OTCTaUBaHUS B I0JIe LIEHTPOOeXKHbIX cuil. PakTop pasznenenus. WUn-
JIEKC MPOU3BOAUTENBHOCTH. Pacuer cKopocTH IBUKEHHUS 4acTULbI B KUIKOCTU MOJ AEH-
CTBHEM LICHTPOOEKHON CHJIBI.

QuUIbTPOBAHUE, MEXAHU3M NPOLIECCOB B 3EPHHUCTOM CJO€. XapaKTEPUCTUKHU IMOPUCTON
Cpelbl: TOPO3HOCTb U yJIeIbHAas IOBEPXHOCTb.

MexaHnu3Mm mporeccoB (GUIBTPOBAHUS B 3€pHUCTOM cioe. Pacuer ¢punbrponukia. Tpedo-
BaHUs, IPEeIbsBIIAEMbIE K QUIBTPYIOIIUM MaTepHUajIaM.

@II0TalIMOHHBIN CITIOCOO OYMCTKH CTOKOB OT B3BEIIEHHBIX BELIECTB, TEOPUS IPOLECCOB.
dnoTopeareHTh! JUIsl OYMCTKM CTOYHBIX BOJ, UX Kiaccu(uKalus U xapakrepuctuka. dax-
TOpBI, BIHsAONME Ha 3 PeKTUBHOCTH Tporecca.

[Tonsatne 00 yCTOMYMBOCTH JUCHEPCHBIX CHUCTEM. OJEKTPUUECKUH U CTPYKTYpHO-
MEXaHUYECKUN (PaKTOPhI CTAOMIN3AIMH JTHOPOOHBIX KOJIOUIOB.

Teopus nponecco koaryssiuuy. CTpoeHHEe KOAryJIsILUOHHBIX CTPYKTYp M X CBOICTBA.
CBolicTBa KOAryJisilIMOHHBIX CTPYKTYP.

Teopus nporieccoB (GpIOKYISIHM.

Tunbl KOAryJIsiHTOB, UX XapaKTEPUCTUKA U MEXaHU3M JIEUCTBHUS.

Tumns! GpIOKYISHTOB, UX XapaKTEPUCTHKA U MEXaHU3M JIEHCTBHSL.

OuncTKa CTOYHBIX BOJI OT HICTUHHO PaCTBOPEHHBIX KOMIIOHEHTOB. AICOpOLIMS Ha TBEPAbIX
copOenTax. M3orepmbl copOuun. [IpubnrkeHHOe BBIYUCICHHE U30TEPMBI acOpOLIUU Be-
ecTBa.

AncopOiust Ha TBepAbIX copOeHTax. PopMHpOBaHHE U MEpeHoc (PpPOHTa anCOPOIUH.
VYpasuenue [llunosa. Cratnyeckas 1 TuHaMU4ecKasi akTUBHOCTb COpOEHTa.

AncopO1us akTUBUPOBAaHHBIMU YIJISIMH. Pereneparius agcopOeHTOB.

OumncTKa CTOYHBIX BOJI OT UICTUHHO PAaCTBOPEHHBIX KOMIIOHEHTOB. Teopus mnpoiiecca HOH-
HOro oOMeHa. OCHOBHBIE 00JIACTH TPUMEHEHHS HOHUTOB.

Teopus mponiecca skctpakiuu. M3otepmbl skctpakiuu. Koaddumuent pacnpeneneHusl.
OcHoBHbIE TPEOOBAHMS K SKCTPAreHTY.

MembpanHsbie npouiecchl pa3aeneHus. Knaccudukanus MeMOpaH Mo MexaHU3My JeHCTBUS
U XapakTepy CTPYKTYpbl MeMOpaHbl. OCHOBHBIE TPeOOBaHUS, NPEAbIBIsIEMble K MeEMOpa-
HaM IpU UX BbIOOPE.

Teoperuueckrne OCHOBBI MeTOoZa 0OpaTHOro ocMoca (runepuibTpanus) U ynbTpaduis-
tpauuu. [Ipocreiimas ycranoBka oOpaTHOro ocmoca. JlocTOMHCTBA W HEIOCTaTKU METO-
JIOB.

Pacyer KOIMYECTBEHHBIX XapaKTEpPUCTUK MeMOpaHHOro pasfeneHus. dakTopsl, BIUSIO-
I1e Ha MeMOpaHHbIE MTPOLECCHI.

DIEKTPOXUMUIECKHNE METOBI 0OPaOOTKH M OYUCTKH CTOYHBIX BOA. OOIacTh IPUMEHEHHS.
KonnyecTBeHHbIE XapaKTEPUCTHUKU OLEHKH 3(PQPEKTHUBHOCTH SIEKTPOXUMHUECKUX METO-
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noB. IIporecchl, IpoTEKaroLMe Ha KaToA€ U aHOJE IPU MPOIYCKAHUU SJIEKTPUUYECKOTO TO-
Ka.

62. Teopwus nporecca MEKTPOKOATYISAIUH, TaTbBAHOKOATyJISIHH.

63. Teopus mporecca 3IeKTPOGIOTALIHH.

64. Teopus npouecca IEKTPOAHATN3A.

65. TeopeTnueckue 0CHOBBI MeTOAA Mapoha3HOTO OKUCICHHS («OTHEBOW METO»).

66. Teopernueckre OCHOBBI METOJA KUAKO(A3HOTO OKUCICHUS M METOJa TePMOKATAIUTHIE-
CKOTO OKHCJICHUSI B TTaporazoBoii dasze.

67. XuMudeckue METOAbl OYUCTKH CTOYHBIX BOJI: HEHTpanu3aius, OKUCICHUE, BOCCTAHOBIIE-
HUE.

68. Teopernueckre OCHOBBI METOAA OMOXMMUYECKON OUUCTKN CTOYHBIX BOJI.

69. buoreHo3 aKTUBHOTO WJIa U OMOIUICHKH. BiusHre pa3nuuHbIXx (akTopoB HA mpoliecc Onuo-
JIOTUYECKON OYMCTKHU.

70.  Jlo3a u Bo3pact akTUBHOro uia. MnoBelil unjaekc. Perenepaiiyist akTHBHOTO WJIa.

71. TpeOGoBaHus, MpeABABIsIEMbIE K CTOYHBIM BOJIaM, MOCTYMAIOLIMM Ha a’3pOTEHKU M OHO-
(UITBTPBI.

72. AHa’poOHasi OYMCTKA CTOYHBIX BOJI. TeopeTHyecKre OCHOBBI.
IlepeyeHb BONPOCOB, BBIHOCHMBIX HA 3aHATHE - JUCKYCCHIO (TeKYIIMii KOHTPOJIb)

1. CriocoOb1 nHTEHCH(DUKAITUHN PAaOOTHI a9POTEHKOB.

2. CniocoObl uHTEeHCU(UKAUK PaboThl OMOMUIBTPOB.

2. Mertonsl nedochoTaiui X03siMCTBEHHO-OBITOBBIX CTOYHBIX BO/I.

3. Metozsl 00e33apaKuBaHusl CTOYHBIX BO/I.

4. Crioco0bl mepepaboTKH OPraHMYECKUX OCAIKOB CTOYHBIX BOJ:

- YIUIOTHEHHE (TPaBUTAI[MOHHOE, IEHTPOOEIKHOE, BUOpAIIMOHHOE, (DI0TAIMOHHOE);

- crabunu3anus (adpoOHas, cOpakruBaHuE);

- o00e3BokMBaHME (CyIIKa Ha WIOBBIX IUIOINAAKAX, BaKyyM-(puUIbTparus,
npeccoBaHue, BUOpopUIbTpOBaHUE, IEHTPUPYTUPOBAHUE; TEPMUYECKAs CYIIKA);

- KOHAMLMOHHpOBaHHE (00pabOTKa HEOPraHMYECKMMH peareHTaMu, TerioBas o0paboTka,
00paboTKa NOJUAIIEKTPOIUTAMH, 3aMOPaKUBAHKE, JIEKTPOKOAT YIS );

- YTUIM3alKS;

- TUKBU/IAITHSL.

bunbTp-

IIpumep 3a1aHus 10 UTPOBOMY NPOECKTHPOBAHUIO (TEKYLIUIl KOHTPOJIb)

B pesynbrare mpakTuueckon MesTeTbHOCTH IMIMHHOTO 3aBOJia B BO3IYIIHBIM O0acCeiH BBI-
OpachIBaeTCs 3aNbUICHHBINA BO3/IYX.

CocTaB BEIOpOCa: 06BEM 3aIBUICHHOrO Bo3ayxa — 630 000 M°/roj; KOHICHTPALHS PE3HHO-
BOI Kpowku — 890 mr/m; temneparypa raza 132 “C (mpu IBHKEHUIO 110 Ta30X01y TeMIleparypa
ra3a yMeHblIaeTcs Ha 22 0C); (paKLUMOHHBIN COCTAaB PE3MHOBOM MBUIH:

Pasmep wactun <15 15-20 20-30 30-40 40-70 >70
bpaxkum, MKM
Macca ¢pakuuu, r 6 13 17 25 22 14

Ha ocHoBaHUM NpeCTaBIEHHBIX JAHHBIX HEOOXOAMMO:

1) IIpoectu nuddepeHHaTbHyI0 OLIEHKY (PAKIIMOHHOIO COCTaBa MbUIM ONPEIEIUTh e
¢du3uueckue cBOMCTBA.

2) OmnpenenuTh MeIMAaHHbBIN AUaMETp MbUIEBBIX YaCTHI] 1 000CHOBATH BHIOOP MeTo/a (IIbI-
JeyJIOBUTENS) 00€3BpEKUBAHUS MBUIEBO3AYIIIHON CMECH.

3) Paccunrtats noadpakunoHHy0 3¢ (HeKTUBHOCTh OYUCTKH BEIOPAHHOTO MBIICYIOBUTEIS.

4) PaccunrtaTh MaTepuaibHbIA OalaHC MBUICOYHCTHON YCTAaHOBKH.
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3agaHus B TecTOBOM hopme (TeKyIMii KOHTPOJIb)
®parmenT K pa3aeiy «OcHOBHbIe QU3MKO-XUMHUYECKHE CBOICTBA yJIaBJIMBAEMbIX YaCTHI

1. Ha3oBute 0CHOBHBIE BH/IbI arPEraTHOIO COCTOSTHUS BellecTBa. Kakue BHEITHUE mapaMeTphbl

CpEeIIbI 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 TO3BOJISAIOT ONPEAETATh PPaKIMOHHBIA COCTAaB MEIKOAUCIICPCHOMN IThI-
mm?

N

Hpouecc nepexod seuecmea us AHCUOKO20 azcpezamrozco COCMoAHRUs 6 2a3006pa3Hoe:

| KOHOEHCAUA | T1aBJICHUE
HCIIapeHue I cyonumanus

"I mapooOpa3oBaHue | CKMDKEHUE
necyonuMmanus

| BO3rOHKa

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

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

T'uepockonuynocms 3mo:
| cIIOCOOHOCTD MBIIEBBIX YaCTHI] MOTJIONIATh U3 OKPYKAIOIIECH Cpeibl BIary
BJIara aJicopOupoBaHHas B MbLJIE
| OTHOIIIEHHE KOJMUECTBA BJIaru afcopOMpoBaHHOM B MbLUIE K aOCOMIOTHO CYyXOH MbLIE
OTHOILIEHHE KOJIMYECTBA BJIar a/1cCOPOMPOBAHHOM B IbLJIE K BJIAKHOU IbLIE

ITvine cocmosiwas uz wacmuy pazmepom 50 MKM OMHOCAMCS K-
| HE CIIUIIAIOIIAMCS
c;1a00 CAMHAIOIIUMCST
| Cpe/IHEe CIIMIMAIOIIUMCS
CHJIBHO CIIHITAOILIMCS
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3agaHus B TecTOBOM opme (TeKyIMii KOHTPOJIb)
®parmenT K pasaeiy «l uopomexanuueckue cnocodovl 04UCMKU CHLOYHBIX 600

3onb euopoxcuda mpexsaienmno2o Jxcene3a noayHam 2uopoausom xiopuoa xcenesa (I11):

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

H3o00pazume cmpoenue u Hanuwiume Gopmyry MUyeIvl ROIYUeHH020 305. acmuybvl 3015 nepemewya-
10MCsl OO Oeticmeuem dNeKMPUYecKo20 NOJis K OMPUYAMenIbHO 3apiiceHHOMY dNeKMpody.

Kpumepuii kauecmea 8600H020 06vekma.
1 HopMaTHBHO-HoMycTHUMBIH cOpoc (HIAC) 3arpsi3Hsitomiero BemecTsa
1 ¢oHOBasI KOHLIEHTPALNS 3arPSI3HSIOIIETO BEIIECTBA
npenenpHo nomyctumas kornentparws ([1K) sarpssusromero Bemectsa

Konuuecmeo numumupyiowux noxazameneil 8peOHOCMU 3a2PAZHAIOUUX BEUfeCNE, YCHAHABIUBAEMBIX 0I5
B00HBIX 0OBEKMOE PbIOOXO3AUCEEHHO20 000N 0Ib308AHUSL
IIITh
TpH
| nBa
Cmounvie 60001, npuemiemvie 0jisi 00well cucmemobl 000POMHO20 8000CHAOICEHUSL:
COJICPIKAT PACTBOPEHHBIC HEOPTaHHMYECKHE BEIECTBA
1 comepikaT pacTBOPCHHBIE OPTaHHUYCCKIE BEIIECTBA
|1 He coaepyKaT paCTBOPEHHbIC HEJIETYINEe HEOPTaHHIECKHE BEIIECTBA U TPYIHOOKHCIISIEMbIE OpraHnye-
CKH€E BEILECTBa

3nauenue suepeuu I'uboca 0nst AUOGOOHLIX KOANOUOOE:
1 GoJbIIe HYJIS

MECHBIIIE HYJISI

PaBHO HYJIIO

s auoghunvhbix cucmem xapakmepHo:
| B3aMMOIECTBUE NUCTIEPCHOM (Da3bl C MUCTIEPCUOHHOM Cpeoit
| BHyTpHU(a3HOE B3aMMOCHCTBUE

TEPMOJIMHAMHIYECKAS] HEYCTOMUHNBOCTh

Yuenvwenue konyenmpayuu 21eKmpoaumos 8 600e npugooUmn:
' K yBelMYEeHUIO AU ((PY3HOTO CIIOS YACTHIL
K YMEHBIIIEHHUIO AJIEKTPOKUHETUIECKOTO MOTEHIINANIA YACTHI]
K yMeHbIeHHo quddy3Horo cios 4acTuil

+ + o+ + + o
Pacnonooicume xamuonvt Rb™, Cs™, Li", K, Na™ 6 nopsaoke nogvlutenus ux koazyrupyrowet cnocooHo-
CMU N0 OMHOUEHUIO K OMPUYAMENbHO 3APSNHCEHHbIM YACTUYAM 3071ell.

Ykaoicume ocnoenvie anemenmot na cxeme 06pa306aHuﬂ emoputmoﬁ KOCZZ)UZEL;MOHHOIZ cmpyKmypbol.

B WDN P
[
I o

TuxcomponHnas 00pamuMocms KoA2yIAYUOHHBIX CIMPYKIMYP — dMO:
CTapeHHE CTPYKTYp
CIIOCOOHOCTH BOCCTAHABIIMBATHCS [10CIIE MEXaHUUYECKOT'O pa3pyLIeHUs
|| CHI)KEHNE X YCTOMYMBOCTH

Ipupoonvie prokynsinmol u QAOKYAAHMbL NOTYUAEMbIE U3 PACUMENTBHO20 CbIPbIL:
JIEKCTPUH

| )KenaTuH

| monmuakpunaMuzg
TOJINBUHWINTUPUTAH
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7.4. CooTBeTCTBHE HIKAJbI OLCHOK M YPOBHeH cOPMHPOBAHHBIX KOMIIETCHIIUH

YpoBeHs chopmu-
POBaHHBIX KOMITE-
TEHIIUH

OreHka

Tlosscaenus

Bricokuii

3aureHo

Teopernueckoe cojep:kaHue Kypca OCBOEHO IMOJ-
HOCTBIO, BCE MPEIYCMOTPEHHBIE MPOrpaMMoOi OO0ydeHHS
y‘I€6HBIe 3aaHUA BBIITOJIHCHBI.

OO0yuarmuiicss JAEeMOHCTpUPYET 3HaHHWE MeTojaa
06€3Bpe)KI/IBaHI/IH HpOMbIH_IJIeHHbIX O0TXO0A0B, I'OTOBHOCTb
CaMOCTOSITEJIbHO y4acTBOBAaTh B BBHIOOpE W COBEpIICH-
CTBOBAHMM TEXHOJOTUYECKUX TMPOIECCOB C MO3UIUHN
PHEPro- M pecypcocOepekeHus; Ha BBICOKOM YPOBHE
BJIagcCT (1)I/ISI/IKO-XI/IMI/I‘ICCKI/IMI/I METOAaMHU 3alIUTHI
OKPY’KAIOIIEH CpEeJbl; CIIOCOOHOCTh peliaTh IMOCTaBJICH-
HBIC I/IH)KeHepHI)IG 3aJadyu, CaMOCTOATCIBbHO BI)I6I/IpaTI)
croco0 00e3BpEeKUBAHUS OTXOJIOB M TEXHUYECKUE CPE/l-
CTBa C Y4E€TOM JKOJIOT0-3KOHOMUYECKON COCTABIIIOIIEH

bazoBrrit

3auTeHo

Teopernueckoe conep:kaHue Kypca OCBOEHO IMOJ-
HOCTBIO, BCE NMPEAYCMOTPEHHBIC MPOrpaMMOi O0ydeHUS
yueOHbIC 3a/laHus BBIMIOJIHEHBI C HE3HAUYUTEIbHBIMU 3a-
MCUAHUSIMMH.

OOyyaromuiicss JEMOHCTPUpPYET 3HaHHE MEeTo/a
0663Bpe)KI/IBaHI/I$I HpOMI)IHIJIeHHI)IX OTXOA0B, TOTOBHOCTH
y4acTBOBaTh B BBIOOPE M COBEPUICHCTBOBAHUM TEXHOJIO-
THYECKUX TPOIIECCOB C MO3MIMI SHEPTro- U pecypcoche-
peXKeHUS; BIafceT (PU3MKO-XUMHUUYECKHMMH METOJIaMHU 3a-
IIUTBl OKPYXKAIOIIEH Cpesbl; CIOCOOHOCTh pelaTh IOo-
CTaBJICHHbIE WHXXEHEpPHBIC 3aJaud, BBIOUPATH CMIOCO0
0663Bp€)KI/IBaHI/I$[ OTXO0A0B U TCXHUYCCKHUEC CpeI[CTBa C
YYETOM DKOJIOT0-3KOHOMUYECKOW COCTABJISAIOIIEH

[Toporossiii

3autreHo

Teoperndeckoe conepkaHHe Kypca OCBOCHO 4Ya-
CTHUYHO, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoin
o0yueHHsI y9eOHBIX 3aJJaHHii BBITIOJIHEHO, B HUX UMEIOTCS
OLIMOKH.

OOyyaromuiicst J€MOHCTPUPYET 3HAHHUE OCHOBHBIX
METOZ0B O00E3BPEKUBAHMUS MPOMBIIIIEHHBIX OTXOJIOB;
TOTOBHOCTP T0J] PYKOBOJICTBOM Y4acTBOBATh B BEIOOpE U
COBEPILIEHCTBOBAHUM TE€XHOJIOTHYECKUX IMPOLECCOB C IMO-
3UIUH DHEPTOo- M PecypcocOepekeHus]; BIaleeT OCHOB-
HBIMH (PU3MKO-XMMUYECKUMHU METOJIaMH 3alIUThl OKpY-
KAIOIMIEH Cpelbl; CIMOCOOHOCTh pemaTh IOCTaBJICHHBIC
MH)KEHEPHBIE 3a/1a4M, CAaMOCTOSITEIbHO BBHIOUPATH CIIOCOO
00€e3BpEe)KMBAHMS OTXOJOB M TEXHHYECKHE CPEJICTBA C
Y4ETOM KOJIOT'0-DKOHOMHYECKON COCTABIISIOLICH.

Huskuit

He 3aureno

Teopernueckoe coaep)kaHue Kypca HE OCBOEHO,
OOJBIIMHCTBO MPEAYCMOTPEHHBIX TPOrPaMMOM 00yICHHS
y4eOHBIX 3aJaHui JTUOO HE BBIMTOJHEHBI, TU00 COAepIKaT
rpyOble OIMIMOKH; TOMOTHUTENbHAS CaMOCTOsTeNIbHAS pa-
0oTa HajJ MaTepuajoM He TpHUBeia K KakoMy-JIHOO 3Ha-
YUTETFHOMY MOBBIIIEHUIO KAa4eCTBA BBIOJHEHUS Yy4eO-
HBIX 3aJJaHUH.
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YposeHns chopmu-
POBaHHBIX KOMITE- OneHka INosicHeHus
TEHIUH

OOyuatomuiicss He 3HaeT METOAbI 00e3BPEKUBAHUS
MPOMBIIIJICHHBIX OTXO/IOB; HE TOTOB Y4acTBOBAaTh B BBI-
0ope U COBEPLICHCTBOBAHMU TEXHOJOTHYECKUX IPOIEC-
COB C MO3HIIMI 3HEPro- U pecypcocOepeskeHus; He Blajie-
eT (PU3MKO-XUMUYECKHUMH METOJIaMH 3aIUTHl OKPYXKaro-
niei cpezpl; He crocoOeH pellaTh MOCTaBICHHbIE MHKe-
HEpHBIE 3a/ladyll U BBIOUPATH CHOCOO O00E3BPEIKUBAHUS
OTXO/IOB M TEXHHUYECKUE CPEJCTBA C YYETOM 3KOJIOTro-
YKOHOMUYECKON COCTABJISIIOLIEN

8. MeToauuecKkue YKazaHus 1Jisd CaMOCTOAITEIbHOI paﬁoTbl Oﬁy‘lalOlIII/IXCH

CamocTtosTenpHas padoTa CIIOCOOCTBYET 3aKpEIUICHHIO HABBIKOB PAa0OTHI ¢ y4eOHOU H
HAYYHOH JIUTEpaTypoOil, OCMBICIICHUIO U 3aKPEILICHUIO TEOPETHYECKOTO MaTepHalia 1o yMEHUIO
apryMEHTHPOBAHO TpeajaraTb SKOJIOTWYECKH Oe30MacHble TEXHOJOTHH, BKIOYass 0OOCHOBaH-
HBIA BBIOOP METOJa W almnapaTypHOro o(OpMIICHUS TEXHOJIOTHYECKOTO IMPOIecca, MO3BOJISO-
e MaKCMMaJIbHO MUHUMHU3UPOBATL HETAaTUBHOC aAHTPOIIOICHHOC BOSHCﬁCTBHﬂ Pa3JIMYHBIX UC-
TOYHHUKOB 3arpsi3HEHUS aTMOC(ephl Ha BO3YIITHBIN OacceliH.

Dopmbl camocmosmenvrol pabomul 6akanaBpoB pazHooOpa3Hbl. OHU BKIIIOYAIOT B CEOsI:

— 3HAaKOMCTBO, M3Y4YE€HHE M CHCTEMaTHU3allil0 HOPMATHUBHBIX JIOKYMEHTOB B 00JjacTu
3alIUTH aTMOC(EPBI: 3aKOHOB, IIOCTAHOBIICHUH, YKAa30B, HOPMAaTHBHO-UHCTPYKLIMOHHBIX U CIIpa-
BOUHBIX MAaTEpUaIOB C MCIOJb30BaHHMEM HH(POPMALMOHHO-TIOMCKOBBIX cucTeM «KOHCYylIbTaHT
[Tnrocy, «["apanT», rnodansHOM cetn «MHTEpHET»

— u3y4yeHHe y4eOHOM, HaydHOI U METOMYECKOM IUTepaTyphl, MaTEPUAJIOB IEPUOIMUECKUX
U3/1aHUH C TPUBJICYEHUEM JIEKTPOHHBIX CPE/ICTB OPUIIMATBHOM, CTATUCTUYECKOH, IEPUOIMUECKON U
Hay4HOU MH(OpMaIUu.

— CO3J1aHMeE MPE3CHTALMI U JOKJIAJI0B 10 YCIOBHIO KEHC-3a1aHMs.

B mpouecce m3ydeHnst qucuuiuHel «TeopeTnyeckre OCHOBBI 3aIUTBHI OKPYKAKOLIEH
cpeab» OakanaBpamu HampaieHus 18.03.02 «BDHepro- u pecypcocOeperaronue npoueccs B
XUMHUYECKON TEXHOJIOTUH, HEPTEXUMUU U OUOTEXHOJIOTUU» OCHOBHBLIMU BUOAMU CAMOCHOSL-
menvHoU pabomul SBISIOTCS:

(]  NOAroToBKa K ayJIUTOPHBIM 3aHATHUSM (JEKIUSAM M IMPAKTUUYECKUM 3aHSITHUAM) U BbI-
MIOJIHEHUE COOTBETCTBYIOLIUX 3a/laHUM;

[J camocTodATenbHas padoTa HajJ OTAEIbHBIMU TEMaMU y4eOHOM JAMCUMILIMHBI B COOT-
BETCTBUHU C YU€OHO-TEMAaTHUECKUM IIJIAaHOM;

[J MNoAroToBKa K AUCKYCCHMOHHBIM BOIPOCAaM U UTI'POBOMY MPOEKTUPOBAHUIO;

[l  BBINOJIHEHHE TECTOBBIX 3aJaHUIl;

[J moaroroBka K 3a4ery.

Brimonnenue npakmuyeckux pabom SBISETCS YacThIO CaMOCTOATENBbHOM paboThl Oaka-
JaBpa M MperycCMaTpUBAET HHINBUIYAILHYIO pad0Ty 00yJaromerocs ¢ yaeOHoMl, TEXHUIECKOM U
CIIPaBOYHOM JINTEPATYPO IO COOTBETCTBYIOIIMM TEMaM MPAKTUYECKUX 3aHsATHH. Llenbro mpak-
TUYECKOU paboThl — 3aKpEIUIeHNE MPAKTUUYECKUX HaBBIKOB, MMOJIYYEHHBIX HA IPAKTHUECKUX 3aH sI-
THUSIX, HAIIPABJICHHBIX Ha OLEHKY 3(PPEKTUBHOCTH pabOThl TEXHOJIOIMYECKHX IMPOLECCOB U OT-
JIEJIbHBIX OUMCTHBIX YCTaHOBOK, OOECIEUNBAIOIINX BBICOKHI YPOBEHBb HEPro- U pecypcocOepe-
xeHus. OOyuaromuiicss BHIOJIHSET 33JaHue 10 BapuaHTy. Homep BapuaHTa COOTBETCTBYET I10-
PSAAKOBOMY HOMEPY CTYJEHTa B CIIUCKE FPYIIIIHL.

PykxoBoauTens U3 uncna npenojaaBateneil kKadeapsl OCYIIECTBISIET TEKYIEe PyKOBOACTBO,
KOTOpPO€ BKJIIOYAET: CHCTEMAaTHYeCKHE KOHCYJIbTAllMM C LIEJbI0 OKa3aHUS OpPraHU3alMOHHOW U

23



HaY4YHO-METOIMYECKOM MOMOIIM OakanaBpy; KOHTPOJIb HAaJ BBIMOJIHEHHEM pabOThl B yCTAHOB-
JIEHHBIE CPOKU; IIPOBEPKY COJIepKaHUsI U 0(hOpMIIEHHUs 3aBEPIIECHHOI paboThI.

[TpakTryeckas paboTa BBITOIHAETCS 00YJAIOMIMMCS CAMOCTOSTENILHO U MPEICTABIIACTCS K
IPOBEpPKE MPEIoIaBaTeNo 10 Hayajla SK3aMEeHAI[MOHHON CecCuu.

Pabora nomkHa ObITH akKKypaTHO O(hOpMIIeHA B IIEYATHOM WJIM MMCBMEHHOM BHJIE, y00HA
JUIS IIPOBEPKHM U XpaHEeHHUs. 3amura padoThl MOXKET HOCUTh KaK MHAMBHIYyalbHbIH, Tak U mMy0-
JIMYHBIA XapaxkTep.

3anamue - ouckyccus IPOBOJUTCS B BUJIE aKTUBHOIO OOCYXIE€HUS yYaCTHUKAMM 3aHATHS
— o0yJarommMucs — 3apaHee C(OpPMYJIHPOBAHHOTO MPENOAaBaTEIEM CIIOPHOIO Bompoca - 3¢-
(EeKTUBHOCTb OMOXMMHUYECKOH OYMCTKU CTOYHBIX BOJ.

3aHsTHE TpeanoiaraeT OOMEH MHEHUSMHU MEX]y YYaCTHUKaMH B ¢opmare «ydeHble CIO-
PAT», 4TO MO3BOJISIET OOHAPYKUTh Pa3IMyMsl B IOHUMAHUK BOIIPOCA U MIPU Y4aCTHH IpenoaBa-
TeJI YCTAaHOBUTH UCTHHY, BEIYIIYIO K 1€ — OPTaHU3alisl PalliOHAIBHOTO MTPUPOIOIIONH30Ba-
HUS B UHTEepecax OOIecTBa, YeJI0BEKA U CAMOM MPUPOIBI.

3anamue no ueposomy npoekmuposanuio IPOBOAUTCA C LENbIO 3aKPEIUICHUsT 00yJaronu-
MUCSI TEOPETHUECKOr0 M MPAKTHYECKOro MaTepuaa Mo HOUCKY ONTHMAJIbHBIX NMPUPOI0OXpaH-
HBIX MEPOIPUATHIA JJIsl IPOU3BOJICTB PA3IMYHBIX OTPACICH MPOMBINUICHHOCTH (METaTypruye-
CKHX, XHMHUYECKUX U JIp.). Ha npakTH4eckoM 3aHATHH 00YUYarOIIHecs y4aTcsi 000CHOBBIBATh Me-
TOJBI 00E3BPEKUBAHUS MPOMBIIUICHHBIX BBIOPOCOB (COPOCOB) M IyOJIMYHO OTCTaWBaTh CBOU
HPEJIOKEHUSL.

Jlist mpoBeieHUsT UTPOBOTO MPOSKTUPOBAHUS BCe OakanaBphl, MPUCYTCTBYIONINE HA 3aHS-
TUU, Pa30MBAIOTCS HA HEOOJbIINE MOAIPYIIIbI, KOTOPBIE 3aTEM apryMEHTHPOBAHHO O0CYXAal0T
KOHKPETHYIO TIPOU3BOJICTBEHHYIO cuTyanuto. O0cyKaeHne mpooieMbl MOXKET OpPraHH30BHIBATh-
Csl IBOSIKO: OO BCE MOATPYIIBI aHAIU3UPYIOT OAMH M TOT K€ BOIpPOC (IPOU3BOJACTBO, JIUOO
KOHKPETHYIO TE€XHOJIOTMYECKYIO JINHHIO), JTM00 KaxJas TpyNa MOIy4aeT OTACIbHOE 3a/laHHe.
3agaHue — UCXOJHbIE JJaHHbIE JUIs aHaju3a, TPyIHIbl 0akaJaBpOB IMOJy4alOT HEMOCPEACTBEHHO
Ha 3aHITHH.

PykoBoauTens U3 yncna mnpenojaaBateneil kadeapsl olleHUBaeT UHPOPMATUBHOCTh Mpe/l-
CTaBJISIEMOr0 MaTepHaja, 3KOJIOr0-3KOHOMHUYECKYIO0 3()(PEKTUBHOCTH INpeAsiaraéMbIX CIOcO00B
(MeTO10B), KOMIIETEHTHOCTh CTY/IEHTA U €r0 aKTUBHOCTb IIPU 0OCYKJIEHUH CIIOPHBIX BOIPOCOB.

B cnyuae BbiOOpa oOydaromuMucs HEBEPHBIX, JINOO HEAPPEKTUBHBIX MyTEH pelIeHus Io-
CTaBJIEHHOHM HKOJIOTMYECKOI NpoOieMbl, penojaBaTeieM opraHu3yercst o0CyxaeHue mpoodiem-
HOU CHUTYyalllH, ¢ OOBSICHEHHEM OMIMOOYHOCTH MX TOYKH 3PEHUS M JEMOHCTpPAIlUEH ONTHMah-
HBIX, IPABUJIBHBIX MYTEH perieHus.

Tecmosvie 3a0anusi paccUMTaHbl HAa CaMOCTOSITENbHYIO paboTy 0e3 HCIOIb30BaHHs
BCIIOMOTATENIbHBIX MaTepHaioB. To ecThb MpU MX BBIIOJHEHUH HE CIIEAYET MOJIb30BAThCsl YUeOHOH U
JIPYTAMH BHJIAMU JIATEPATYPHI.

JInst BBITIOJTHEHUsSI TECTOBOTO 3aJlaHusl, MPEXIEe BCEro, CieAyeT BHUMATEIbHO IMPOYUTAThH
HOCTaBJIEHHBII Bompoc. [locie o3HaKOMIIEHHS C BOIPOCOM CJEAYeT HPHCTYNaTh K IPOYTEHUIO
npeularaeMblx BapuaHToB oTBeTa. HeoOXoIuMo MpouuTaTh BCE BapHaHThI U B KayeCTBE OTBETa
crenyeT BeIOpaTh HHAEKC (IMdpoBoe 0003HAUEHHE), COOTBETCTBYIOLIMI PAaBIIIBHOMY OTBETY.

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

CopneprkaHue TECTOB IO TUCIUIUINHE OPHEHTHPOBAHO HA TOATOTOBKY OakanaBpoB IO Oc-
HOBHBIM BOIIpOCaM Kypca. YPOBEHb BBITIOJIHEHHUS TECTa MO3BOJIET MPENoJaBaTessiM CYIUTh O
X0JIe CaMOCTOSITeIIHHON PadOThI 0aKaTaBpOB B MEKCECCHOHHBIN MIEPUOJ M O CTENICHH WX IMOJTO-
TOBKH K 3a4€TYy.

24



9. IlepeueHb MHGPOPMANMOHHBIX TEXHOJIOTHIi, HCIOJIb3YyeMbIX
IPH OCYLIECTBJECHHH 00pPa30BaTEJIBLHOI0 MPOLECCa M0 JUCHHUILINHE

s ycnemHoro oBlafeHHs NUCHUIUIMHON HMCIONB3YIOTCS Cleayloue HHpopMalu-
OHHBIE TEXHOJIOTUU O0yUCHUS:

e [lpu mpoBeneHHH JNEKIHI HCMIONB3YIOTCA MPE3EHTAMU MaTepuajia B IporpaMme
Microsoft Office (PowerPoint), Bbixox Ha TpOPECCHOHATIBHBIC CAWTHI, HCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB PA3IUYHBIX UHTEPHET-PECYPCOB.

¢ [lpakTudeckuie 3aHATHS 110 JUCHUTUIMHE TPOBOATCS B YIeOHOM ayAUTOpHH;

e B cayyae IUCTaHIIMOHHOTO HM3y4YEHHS JUCUUIUIMHBI M CaMOCTOSTEIbHONH pPabOThI
ucnonbzyercs DMOC (MOODLE).

B npomecce wusydyeHus AMCHUIUIMHBI Y4YEOHBIMH LEISMHU  SBJISIOTCS 3HAKOMCTBO
0akajaBpoOM ¢ OCHOBHBIMH (PH3UYECKUMH, (DU3UKO-XUMHUYESCKUMHA U XUMUYCCKUMH METOJaMU U
0COOCHHOCTSIMU Pa0OThHI PA3IUYHOTO SKOOMO3AIUTHOTO 000pyI0BaHUs. Y CBOCHHE, TOHUMAHHE,
a TaKKe CTPYKTYPHPOBAaHHWE IIONYYCHHBIX 3HAHWA W PA3BUTHE NPAKTHUYECKUX HABBIKOB
000CHOBaHHOTO BBIOOpa MeToAa O0E€3BpEKHBAHUS MPOMBIINUICHHBIX OTXOJO0B, 3KOJOTO-
9KOHOMHUYECKOTO 00OOCHOBAHMS KOHKPETHOTO arapara.

Jis TOCTM>KEHUS 3TUX 1eNel MCMOJIb3YIOTCS B OCHOBHOM TPAIUIMOHHBIE HHpOpMa-
TUBHO-Pa3BUBAIOIINE TEXHOJIOTHH O0YUYCHHS C YISTOM PA3IMYHOTO COYCTAHUS MTACCHBHBIX (hOpM
(Jlek1us, TpOaKTUYECKUE 3aHATHE, KOHCYIbTAIMs, CAMOCTOSTENbHAs paboTa) U PEenpoyKTUB-
HBIX METOJIOB 00y4YeHHs (IIOBECTBOBATEIIBHOE M3JI0KEHHUE YUCOHOM MH(BOPMAIIMH, 00bICHUTEIIb-
HO-WJUTIOCTPATUBHOE HU3JIOKEHUE) U PACYETHO-TPAKTHUECKUX METOAOB oOyueHus (ydactue B
JMCKYCCHOHHOM 3aHSTHH, BBIITOJHEHHUE 3aaHUs 110 UTPOBOMY MPOCKTUPOBAHUIO H T.I1.).

YHuBepcutrer obecriedeH HEOOXOIUMBIM KOMIUIEKTOM JHUIIEH3MOHHOTO MPOrpaMMHOTO
obecrieueHus:

®  CceMelCTBO KOMMEPYECKUX OIMEPalMOHHBIX cucTeM cemeiicTBa Microsoft Windows;

e oducHsIil naker npunoxxkenut Microsoft Office;

e MporpamMMmHasl cucTeMa JiIsi OOHApY>KEHUSI TEKCTOBBIX 3aMMCTBOBAaHUU B YU4EOHBIX U
Hay4YHBIX paboTax «AHTuIUIaruat.BY3».

10. Onucanune MaTepuaIbLHO-TEXHHYECKOH 0a3bl, HEOOXOUMOIi 115 OCyleCTBJIEHUsI
00pa3oBaTeILHOIO NMpoIecca Mo AUCHUILINHE

Peanuzanus yueGHOro npoiiecca OCyIECTBISIETCS B CIIEHUANbHBIX YUYEOHBIX ayJUTOPHUSIX
YHHUBEpCHUTETA JJIsl IPOBEICHUS 3aHATHH JIEKLIMOHHOTO THIIA, MPAKTUYECKUX 3aHATHUI, TpymIo-
BbIX M HMHIUBUAYAJIbHBIX KOHCYJIbTAIMM, TEKYILIErO0 KOHTPOJIA M MPOMEXYTOUHON aTTeCTAlUH.
Bce ayauropun yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON MeOeNblo U TEeXHUYECKUMHU CPEeACTBa-
MU OOy4YeHUs, CIyXKallMMM JUIsl MpeicTaBiIeHus] yueOHoW MH(popMaluu OONbIION ayIUTOpPHUU.
[Tpu HeoOXxoaMMOCTH OOy4aroIMMCs MpeUlaraloTcs Habopbl AEMOHCTPAIIMOHHOIO 000py/0Ba-
HUS ¥ y4eOHO-HaIJISIHBIX TOCOOMi, oOecreunBaroifie TeMaTH4eCK1e LTIOCTPAIIH.

CamocrodrenbHas paboTa 00y4arOLINXCsl BBIMOIHACTCS B CIIEIMATN3UPOBAHHON ayJUTO-
puH, KoTopasi 00opyaoBaHa y4eOHOIl MeOenblo, KOMIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO
NOJKII0UeHUs K ceTH «VHTepHeT» u o0ecrieyeHreM JOCTYIa B 3JIEKTPOHHYIO HH(POPMALMOHHO-
obpazoBarenbhyto cpeny YIJITY.

Ectb momenienue 1y XpaHeHHUsI U NMPO(UIAKTUYECKOTO 00CITy)KUBaHUs y4eOHOro 000-
PYJOBaHMS.
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TpeGoBanus k ayAuTOPUAM

HanmeHoBaHuMe crieluaJbHBIX MOMEIIEHUH
1 TIOMETEHUN JJIS1 CAMOCTOSITETIHbHOM PabOTHI

OCHAaIIEHHOCTD CIIEIAAIbLHBIX OMEIIECHHI
Y TIOMETIEHIH JJIS1 CAMOCTOSITEITBHOM PaOOTHI

ITomenienue s JEKIMOHHBIX U ITPaK-
TUYECKUX 3aHATHH, TPYNIIOBBIX U UHIH-
BUIyQJIbHBIX KOHCYJIBTALIMM, TEKYIIEH U
IIPOMEXXYTOYHOM aTTecTaluu.

Cronel 1 cTynbsi; pabodyee MECTO, OCHAIICHO
KOMITBIOTEPOM C BBIXOJOM B ceTh MHTepHeT u
AIIEKTPOHHYIO HMH(OPMAIMOHHYI0 00pa3oBa-
TENbHYIO Cpely, a TakXe: IKpaH, MPOEKTOp,
MapkepHasi J0CKa, 2 CTeJUlaxa i KHHT,
CTEH/I OXpaHbl TPyJa U TEXHUKHU Oe30IacHO-
CTH.

[Tomemenust ajist caMOCTOSTENBHON pa-
00THI

Cromnbl, CTynbs, dKpaH, npoektop. Paboune
MecTa CTYJIEHTOB, OCHAILLEHbI KOMIIbIOTEpaMU
C BBIXOJIOM B Ce€Thb MIHTEpPHET U 3JIEKTPOHHYIO
MH(POPMALIMOHHYIO 00pa30BaTEIbHYIO Cpeay.

[Tomemenne s XpaHeHHsT W TPOQU-
JAKTHYECKOTO OOCTYXKHUBAHUS YI€OHOTO
000pyTI0BaHUS

Pacxomabpie MaTepuanbl ajisi peMOHTa U 00-
CIIy’)KUBaHUSI TEXHUKUA. MecTa sl XpaHCHHsI
000py10BaHUS
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