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,HaHHHE MCTOANYCCKHUEC YKa3aHWA BKIHOYAOT PEKOMCHIAAIWH IO IMOATOTOBKE W IMPOBCACHHUIO
MPAKTUYCCKUX 3aHATUA MO AJUCIUILIIMHE (deOMBHHHCHHaﬂ oKoJIorus» A CTYACHTOB

HanpasyieHus 18.03.01 «Xumuueckas rexnonorus» Bal'y.

Meroanueckue yka3zanus coctaBieHbl Ha ocHoBe TpeOboBanuit ®I'OC BO u OIIOII nanpaBieHus
18.03.01 «Xumuueckasi TEXHOJIOTHS», paboyel MpOrpaMMbl AUCHUILTUHBI «lIpoMblnuieHHas

OKOJIOTUs).

Paccmotpens! u o100peHsI Ha

3acenannu Y MK namnpasienus

18.03.01 «XuMuueckasi TEXHOJIOTHUS
[Ipotokon Nel ot 5.09.2016 1.
Pykonucusiii pona kadeapst XT Bal'y



IMpakTuueckoe 3ansitue Nel (2 gyaca)

Tema 3aHATHA: HpI/IHIII/Il'[bI H METOAbI 3allIUTbI aTMOC(l)epr OT BPEAHBIX BLIGPOCOB

I_le.nb 3aHATHS. HU3YYUTb INPHUHOMIIBI M METOAbI 3allMThI aTMOC(i)epBI OT BPEAHBIX

BBIOPOCOB

Il1an npoBeieHUs 3aHATHA
00CyXJIeHHE TEOPETUYECKUX BOIIPOCOB,
MIPOCMOTP MPE3CHTALUH,

pazbop u oOCyKIaeHue 3a1a4y

> w0 e

BbIJIaya U 00CyKJIeHHE JOMAIIHETO 3a/1aHus Ui TOATOTOBKH K CIEAYIOIeH TeMe

Hcnonb3yemble TEXHOJIOTMH NPeNoJaBaHUS

B npouiecce o0yueHMst HCTIONB3YyeTCS METO/X MPO0GJIeMHOr0 00y4eHHs: CTYICHT ITOITyqaeT
3aJJaHu€ JUIs BBIMOJIHEHHUS KOTOPOTO JAOJKEH MOA00paTh U U3YUYUTh CAMOCTOSTEIBHO JIUTEPATypy,
uH(pOpMalIMI0O U3 HMHTEpHETa, CAeNaTh NpPE3eHTalUd MO IMpeajiaraeMblM TemaMm. B mpouecce
NPaKTUKyMa CTYACHTaM IpeiaraeTcs paéoTa B MAJIBIX Tpynnax: ydyeOHas rpyrma pazonuBaercs
Ha HECKOJIbKO HEOOJBIIMX TpyNn — MO0 2-3 4yenoBeKa, Kax/aas rpymnmna nojy4daeT cBo€ 3a/1aHue,
IpolecC BBINOJHEHUs 33JaHUsl B TPYIIE OCYLIECTBISETCS Ha OCHOBE OOMEHa MHEHHSMH,
OLICHKaMH.

['pynnoBas paboTa CTUMYJIHPYET COIVIACOBAHHOE B3aUMOJICHCTBUE MEXKIY CTYJIEHTaMH,
OTHONIEHUSI B3aUMHOW OTBETCTBEHHOCTH U COTPYIHUYECTBA.

ITpu dopmMupoBaHUM TpyMNIl YYUTHIBAIOTCS JABa NPHU3HAKA: YPOBEHb YYEOHBIX YCIEXOB
CTYACHTOB; XapaKTep MEXIMYHOCTHBIX OTHOIIEHUH. B rpynny nmoaOuparoTcsi CTyIeHThI, MEXAY
KOTOPBIMH CJIOKUJIMCh OTHOILIEHUS JOOPOXKENAaTENbHOCTH, B 3TOM CIy4ae B IPYIIE BO3HUKAET
NICUXO0JIOTHYecKas aTMoc(epa B3aMMOIIOHUMAaHUs U B3aUMOIIOMOIIIN, CHUMAIOTCSI TPEBOYKHOCTD U
cTpax. B psne ciaydaeB cTyZeHTaM caMuM Ipeasaraercs pa3OuThCs Ha TPYIIIbI, COCTaB KOTOPBIX,
BIIOCJIEJICTBHH, MOXET KOPPEKTHPOBAThCS Ui TOBBIICHUS KadecTBa paborel. Ha 0Gase
c(OpMUPOBAHHBIX TPYII BO3MOXXHO MPOBEACHHE POJIEBbIX WP JJIs PELICHHUS MOCTaBIEHHBIX
npernojaBaTesieM 3ajau.

[Ipy u3y4eHHUH TEOPETHYECKOro Kypca HCIONb3yloTcs Metoabl |T - mpumeneHue
KOMITBIOTEPOB JJIS IOCTYIa K MHTEPHET-PECypcaM, HCIOJIb30BaHHE 00yYarouX MporpamMmm s
pacmipeHusi MHGOPMALMOHHOTO MOJsl, oOecnedeHuss yAoOCTBa MpeoOpa3oBaHHs U

CTPYKTYypUpOBaHUS HH(DOpMaLUU AJis TpaHchopmaluy e€ B 3HaHUE.



HJ’IH OIICHKU OCBOCHHA TCOPECTHYCCKOTO Marcepuajla CTyACHTaAaMH HMCIIOJIB3YIOTCA

IMUCbMCHHBIC KOHTPOJIbHBIC pa6OTBI.

Bomnpocs! a5t 00cy:Ka1eHUst
1. KOHCTPYKLHS U MPUHIUN JIEHCTBUS allapaToB U YCTPOUCTB ISl OYUCTKH OTXOSIIUX T'a30B
OT IIpUMecei (CyXUX MbLUICYTOBUTEIICH):
LIUKJIOHOB,
(buUIBTPOB,
3NEeKTPOPUIBTOB,
PYKaBHBIX (PHIIBTPOB,
azcopOepoB;
2. KOHCTPYKIMS U MPUHIIMII JCHCTBHS almnapaToB MOKPOW OUMCTKU:
ckpy06epoB Bentypu,
6apOOTaKHO-TICHHBIX BUICYJIOBHUTEIIECH,
TYMaHOYJIOBUTEJIEH,
abcopOepoB,
XeMOCOpOepoB;
3. KOHCTPYKIHMS U MPHHLIUT JSHCTBHUS alapaToB TEPMUIECKON U KaTaTUTHYECKON HeWTpam3a-
IIUU Ta30BbIX BHIOPOCOB;

4, arrapaThbl MHOFOCTyHCH‘-IS.TOfI OYHCTKH.

TexcTel cuTyanuii VI aHAJIM3a, 32JaHUI, 32124 IS PACCMOTPEHHs

3agauya 1. Ha nepBoii cTyneHU O4YMCTKY JIBIMOBBIX Ia30B NMPOBOJAT B IUKIOHE M KOA(G(ULIUEHT
nonesHoro aedctBus (KIIA) mnuxmnona cocraBmser 64,6 %. Ha BTOpoil cTynmeHM O4YMCTKH
yCTaHOBMJIM pyKaBHBIA puibTp. [Tocae storo cymmapusiit KITJ[ ycTaHOBKM omnpesiesieH paBHBIM

91,2 %. Paccuurats aericreurensHblil KII/[ BTOpOIi cTyleHN yCTaHOBKU MO OYUCTKE OT MBUIH.

3agaua 2. OnbITHBIN 00pa3el 30JI0YIOBUTENS U1 OYMCTKH JABIMOBBIX Ta30B COCTOMUT M3 IIECTH
yuacTkoB. CTemeHb OYHMCTKM Ha KaXJAOM YdacTKe, Npu pabore Oe3 mojaud HarpspKeHUs,
coctaBnsieT 29 %. Ilpu nonaye HampspKeHUS CTENEHb OYMCTKHM BO3AyXa pacIpenemsercs Mo
ydacTKaMm Cieyronmm oopasom: 1-if yaactok — 34 %, 2-it — 31 %, 3-it — 13 %, 4-ii — 11 %, 5-ii —
7 %, 6-it — 3 %. Onpenenutp oOUIMI KOI(POUIMEHT NOJE3HOrO NEHCTBUS IUKIOHHOTO

30JI0YJIOBUTCIIA, pa60Ta10Luero B OOBIYHOM U QJICKTPOIIUKIIOHHOM PCKHUMaAxX.

38[[3‘13 3. HI/IKJ’IOHBI IMPUMCHAIOT JJI1 OYMCTKHU BO3/1yXa OT BBICOKOAMCIICPCHBIX YaCTHUIl MarHC31H.



OuncTka Ta30B OT YAaCTHI[ a’po30Ji YJIyYIIAeTcss MpH JACUCTBUM Ha HHUX OJHOBPEMEHHO
HEHTPOOEKHBIX M JJIEKTPUUYECKUX CHI. BO CKOJIBKO pa3 yMEHbINAETCS YHOC MAarHe3uu ¢
OUMIICHHBIM Ta30M, €CJIM KOHIICGHTPAIUS a’po30Jisi MAarHe3MH Ha BXOJe B HUKIOH 1,71 r/mM3, Ha
Bbixoze — 0,2 /M3, a Ha BBIXOZe U3 LIUKIIOHA MPH paboOTe ero B 3JIEKTPOLUKIOHHOM PEXUME —
0,03 r/m3. OnpenenuTs yBearM4eHHE KO3(PGUIIMESHTA TTOJIE3HOTO JACHCTBUS IUKIIOHA PU padboTe B

SJICKTPOLUUKIOHHOM PCIKUME.

3anaua 4. J[piMOBBIC Ta3bl HAa BBIXOJIE U3 meun coaepkar 3,1 mac.% okcuaa yraepona (1Y). Ha
Y4acTKE MEXy MEeUYbl0 U JILIMOBOM TPYOOI BBOJUTCS €II€ S5 KI/C IBIMOBBIX T'a30B, COACPKALTUX
65 mac.% okcuaa yraeponaa (IY). Konuentpauus okcuga yriepozaa (IV) Ha Beixozie U3 JbIMOBOM

TpyObI coctaisier 8,7 mac.%. OnpenenuTs pacxo/l ABIMOBBIX Ta30B Ha BBIXOJIE U3 TIEYH.

3agauya 5. B Mertamuiyprum npu npoBeIEHUU BBICOKOTEMIIEPATYPHBIX IMPOLIECCOB UMEET MECTO
BO3rOoHKa BpenHbIx mpumeceit. [Taper Pb, Zn, Cd, As, Se u 1pyrux MeTauioB WK UX OKCHIOB C
JBIMOBBIMM Ta3aMH IIOCTYNAIOT B ra3oXof, IJe MOJ JCHCTBHEM NOHMKEHUS TEeMIIepaTypbl
necyonumupyrotcs. PazpaboTaHa TeXHOJIOTHs YJaBIMBAHHS BO3TOHOB B Ta30X0Jle C IIEINBIO
MpeIoTBpalIeHIs 00pa30BaHus a3p030Jiei, OCHOBaHHAS HA OCaXK/IEHUU BO3TOHOB Ha BBOJIMMBIX B
ra3oxoJi OTHOCUTEIbHO XOJIOJHBIX YaCTULAX C PA3BUTOM MOBEPXHOCTHIO. ITU KPYITHBIE YACTHUIIbI
yJIaBIMBAIOT Jajieeé B CUCTEME NbIJICOYUCTKU. PaccunTarh cTeneHb OYMCTKHU JIBIMOBBIX I'a30B OT
B03roHoB nipu Temmeparype 3500 °C, ecnu npu 2000 °C ocaxnaercs 99 % uwacrtui, 3000 °C — 92
%, 4000 °C — 85 %. Paccuntarte HEOOXOAMMYIO MAacCy BBOJUMBIX YacCTHI, €CIH yJelbHas
TIOBEPXHOCTh YACTHUI[ COCTABIAET 15 M2'T, a J0MIs TIOBEPXHOCTH YACTHII, MOKPHITash BOTOHAMH,

paBHa 12 % (mmomans, 3aHEMaeMast OHON MOJeKyoii Bosrona ZnO = 10721 v?).

3agaua 6. Pa3paboTaH HOBBI KaTamUTHUECKH CMOCO0 OYHCTKH KOKCOBOTO Ta3a oOT
cepoBosiopoza. Ilo satomy crnocody 70 mac.% cepoBomopoaa mepexoaut B cepy, a 30 % — B
ToBapHbIi Kokc. CoaiepkaHue CepoBOI0PO/ia B KOKCOBOM ra3e — 2 mac.%, BbIX0J KOKCOBOTO rasza
Ha oaHy TOoHHY Kokca 370 m3. OueHuTh coaep:kaHue cepbl B Kokce. Omnpenenutrb Maccy

noJiyuyaeMoi cepsl (Ha 1 T Kokca).

3anaua 7. B nporecce miazMOXUMUYECKON 00pabOTKH PTYThCOAEPKAIINX OTXOJI0B 00paszyeTcs
ra3oBas (aza, comepsxkamias: HoS —0.256 T, NHz3—0.116 7, HC1 - 0.137 T, H2 — 0.002 T, N2 — 0.431
T. [locrne HeWTpanmuzanuu XJIOPOBOJOPOJA a3 OTHPABISIOT HA CTATUIO JOKWTA, Ha KOTOPOU
aMMHaK Cropaetr 10 asora, cepoBogopoa a0 okcuma cepbl (IV). Oxcun ceper (IV) 3atem

YTUIM3UPYIOT 00paboTKOM Ta3a pacTBopoM KapOoHara Hatpus. OmnpenenuTh Maccy rasos,



BBIOpachIBaeMbIX B aTMocdepy (Ha 1 T OTXO0B).

Cnucox JUTEpATYPbl € YKa3aHHEM KOHKPETHLIX CTpPaHUI, HeOGXOlII/IMbIﬁ IJIs

HeJIeHANIPaBJIeHHOH PadoThI CTY/IEeHTA B X0/ie MOJATOTOBKH K NPAKTHYECKUM 3aHATHAM
» OcHoOBHas aUTEparypa

1. TIpomebrnmeHHas 3KoJorust [ DNEKTPOHHBIN pecypce] : yueOHoe mocodue / B.A. 3aiineB.—2-¢
U3, (971.).—DNeKTpoH. TeKcToBhIe naH. (1 ¢aiin pdf : 385 c.)—M. : BMHOM.
Jlabopartopus 3nanuit, 2015. ISBN 978-5-9963-2590-0. Ctp. 39-68

2. OrneHka BO3JICHCTBUS IPOMBIIIICHHBIX TPEANPHUATHNA Ha OKPYKAIOIIYIO CPEIy
[Dnextponnslii pecype] / Tapacosa H.IT. - M. : BUHOM, 2012. Cp. 35-48

3. IIpomemuienHast sxonorus. [Ipaktukym: Yuednoe nocodue / C.C. Tumodeena, O.B.
Trokanosa. - M.: ®opym: HULl UH®PA-M, 2014. - 128 c.: un.; 60x90 1/16. - (Boiciiee
oOpa3oBanue: bakanaBpuar). (06moxka) ISBN 978-5-91134-862-5.Ctp. 6-48

» JlomoJIHUTENIbHAS TUTepaTypa

1. 3ammra OKpyXaromei cpeibl OT MPOMBIIUICHHBIX T'a30BBIX BEIOPOCOB: YueOHoe mocodue /
M.U. KiromenkoBa, A.B. Jlykanun - M.: HUL] UH®PA-M, 2016. - 142 c.: 60x90 1/16. -
(Beiciiree obpaszoBanue: bakanaspuar) (O6m0xka) ISBN 978-5-16-011331-9



IMpakTuuyeckoe 3ansitue Ne2 (2 yaca)

Tema 3ansiTusi: [IpUHIUNBI M METOBI 3AIUTHI THAPOCcdePbI OT BPeIHBIX COPOCOB
Lesb 3aHATHS: U3YYUTH TPUHITUIIB 1 METOBI 3alIUTHI THAPOC(EPBI OT BPEIHBIX COPOCOB
IInan npoBeneHus 3aHATHUS

00CyXJIeHUE TEOPETHYECKUX BOIIPOCOB,

MPOCMOTP MPE3CHTALIUM,

pa3bop u 00CyXKICHUN 3a1a4,

o B~ W

BbIJa4da U O6CY)K[[6HI/IC JOMAIIHETO 3aJaHusA AJIA IIOATIOTOBKH K CH@I[}HOHI@I\/JI TEMC

Hcnoub3yemble TEXHOJIOTHH NIPENOJABAHUSA

B nporecce 00ydeHus UCTIONB3yeTCsI MeTO/1 MPOGJIEMHOI0 00y4eHHUsI: CTY/ICHT ITOJy9IaeT
3a/laHue JUIsl BHIIOJIHEHHSI KOTOPOTro JOKEH 000paTh U U3YYUTh CAMOCTOSITENILHO JIUTEPATYpY,
UHGOpPMALIMIO U3 MHTEpHETa, clenaTh IMpe3eHTaluu IO IpeJylaraeMblM TemMaM. B mpomecce
IPaKTUKyMa CTYACHTaM Ipeylaraercs paéoTa B MaJIbIX Ipynmnax: yyeOHas rpymmna pazouBaercs
Ha HECKOJIBKO HEOOJIBIIMX TPYNI — M0 2-3 4YelloBeKa, Kakaas pyIa nojy4yaeT CBo€ 3a/laHue,
IIPOLIECC BBIMOJIHEHUSI 3aJaHMsl B TPYyIMIE OCYILIECTBISETCS Ha OCHOBE OOMEHAa MHEHUSIMH,
OLICHKaMH.

I'pynnoBast paboTa CTUMYIHUPYET COINIACOBAHHOE B3aMMOCHCTBUE MEXKIY CTYACHTaMH,
OTHOIIEHUSI B3aUMHOW OTBETCTBEHHOCTH U COTPYJHUYECTBA.

[Tpu popmMupoBaHUHU TpyNN YYUTHIBAIOTCS JIBa MPU3HAKA: YPOBEHb YYEOHBIX YCIEXOB
CTYACHTOB; XapaKTep MEXIMYHOCTHBIX OTHOIIEHUH. B rpynmy nmoaOuparoTcst CTyJIeHThI, MEXAY
KOTOPBIMH CJIOKWJIUCh OTHOLIEHHS JOOPOXKEIAaTeNIbHOCTH, B 3TOM Cllyyae B TpYIIe BO3SHHUKAET
MICUXO0JIOTHYEecKas aTMoc(epa B3aMMOIIOHUMAaHUs U B3aUMOIIOMOIIIN, CHUMAIOTCSI TPEBOYKHOCTD U
cTpax. B psne cmyuyaeB cTyneHTaM caMuUM Ipejiaraercsi pa3OuThesl Ha TPYIIIbI, COCTaB KOTOPBIX,
BIIOCJIEJICTBMH, MOXET KOPPEKTHPOBAThCS JUIl TIOBBIIEHHs KadecTBa paboTel. Ha 0Gasze
c(OPMHUPOBAHHBIX T'PYII BO3MOXHO NPOBEACHHE POJIEBBIX MIP JUIS PELICHHUS MOCTaBICHHBIX
IpernoiaBaTesemM 3aau.

[Ipy wm3ydYeHHH TEOPETUYECKOTO Kypca HCIHOJb3yloTcs MeTodabl |T - mpumeHeHue
KOMITBIOTEPOB /IS IOCTYINa K MHTEPHET-PECypcaM, HCIOJIb30BaHHE 00y4aroIuX MporpamMmm st
pacupeHuss MHQOPMAIMOHHOrO Mo, obecmeyeHuss yAoOCTBa MpeoOpa3oBaHMUA U
CTPYKTYypUpOBaHUS HH(OpMaLUU AJis TpaHchopmanuy e€ B 3HaHUE.

Jns  OIEHKM OCBOEHHUS TEOPETHYECKOTO MaTepHalia CTyJEeHTaMHU HCIOJIB3YOTCS



IMHUCbMCHHBIC KOHTPOJBbHBIC pa6OTBI.

Bonpocs! 1u1s1 06cyxneHus

PaccmoTpeTs 1 onucaTh IPUMEHEHHE CPEJCTB U METOI0B OYUCTKU CTOKOB!
METO/I0B MEXaHUUECKOW OUUCTKH;

XUMHUYECKHX METOJI0B OYMCTKH;

(U3UKO-XMIMUYECKIX METOJIOB OUHCTKHU;

MCTOAOB OHOJIOrHYECKOM OYHCTKH,

o ~ w0 DN e

MCTOJ0B OYUCTKHU IMOBCPXHOCTHBIX CTOYHBIX BOJ.

TekcThl cuTyanuii 1isi aHAJIM3a, 321aHUI, 32124 JJIs1 pACCMOTPEHUs

3agaua 1. PaccuntaTh KOJNMYECTBO COPOEHTA, JOCTATOYHOE JUIS OYMCTKH 27 M° CTOYHEIX BOJ,
coaepxamux 82 mr/m nonoB meau (II), ecnmu eMkocTh copOeHTa 0 MPOCKOKA MpU padoTe B
JTMHAMUYECKOM pexuMe coctapisiet 147,4 r/n (koaddunment 3amnaca copOeHTa IPUHSITH PABHBIM
1,3). Onpenenuth komumaectBo 10 % pacTBopa CepHOI KUCIOTHI, HECOOXOAMMOE JIJIsl pereHepaIiuu
3TOro KonnyecTBa copbenta, ecnu nonsl menu (1) copOupyrorcs B Buae rugpokcuaa meau. Haiitu

KOHIOCHTPAIUIKO HOHOB MC/IH B 3JIHOATC ITOCJIC PECICHCPALIUU.

3agauya 2. OnHa TOHHA pa3NUTON He(PTH MOXKET 00pa3oBaTh IJICHKY Ha IMMOBEPXHOCTH BOJBI HA

2 o o
wiomaan 20 km“. Haiitu, kakoe koinmdecTBO copOeHTa MoHanoOuTcs s cOopa HedTsHON
TIEHKH, IPUXOASIIetics Ha 1 KM MOBEPXHOCTH MOPCKOM BOJIBI, €CIIA OJJMH KMIOIPAMM COPOEHTa

MOJKeT BIUTATh 8 11 Hedytu. Cpemusis mioTHOCTh HepTH 820 Kr/ M°,

3agaua 3. B mporecce cOpOIHOHHOM (UILTPAIMK BOABI C COAEpKaHMEM cojeift 160 Mr/ame,
nonoB meau (II) 2 mr/am3, noHoB sxenesa (06mmero) 2,5 Mr/am® npu paboTe MO ABYM PexKUMAaM

TIOJTYdEeHBI CIETYIOIIHE PE3YIbTAThI, MI/IM":

[TokaszaTenn Bapuanr 1 Bapwanr 2
Coneprxanue coneit 120 120

[Cu] 11 0,8

[Fe] 0,37 0,09

OHpCIleJ'II/ITB YBCINMYCHHUEC MACCEHL COp6CHTa B TCYCHHUC BPEMCHHU CI'0 pa6OTBI A0 IMMPOCKOKaA, €CIIN

pecypc paboThl COpOITMOHHOTO MO TPUHAT paBHbIM 1000 1 Boabl Ha 1 11 copOenTa.

3agauya 4. OOpabGoTka BOJBI KOAryiasHTaMH — CaMblii PacHpOCTPAHEHHBIM METOJ] OYHCTKH



OosbIIX 00BEMOB BOJ MOBEPXHOCTHBIX HMCTOYHHUKOB OT TIPYOOAMCIEPCHBIX M KOJUIOWIHBIX
3arps3HeHuii. B Tabnuie npuBeIeHbI SKCIEPUMEHTAJIbHBIE JaHHbIE IO 00paboTKe BOA

KOaryJIMpyroIlei CMEChIO.

Da0KyASHT Jo3a daokynsHTa, M/ MyTHOCTb BOJIBI, MI/M>
KC + Ilpaecton 611 0,1 2,0

0,3 0,5

0,5 0,1

0,7 0,03

OHpe,I[eJ'II/ITI) 103y (bJ'IOKy.]'IHHTa A JOCTHXKCHUA 3HAYCHUA MYTHOCTHU OCBETIISIEMOH BOJBI B 0,2

Mr/MS.

3agaya 5. OxanMHOCOJEpKAIIME OCAJAKM METAJUIYPrUYeCKUX MPEANPUSATHII OUYMIIAIOT Ha
CTaHIUMU OYUCTKH (Gupmbl Aunbda-JlaBanb. [Ipou3BoaUTENBHOCTh yCTaHOBKH cocTaBisieT 100
M3/4. CTOKM MOCTYHAIoT BO (JIOTAMOHHEIA pe3epByap, U3 KOTOPOrO 0OBEINHEHHYIO (DPAKIIHIO
Macia 1 TBepoii (ha3bl ¢ PacX00M 5 M>/d OJAIOT HA ITHEKOBYIO EHTPU(DYTY. Brrpyskaemas u3
nenTpudyru TBepnas dasa cogepxut 30 mac.% Boasl U 9 % macna. BeineneHnas Ha 1ieHTpUdyre
BOJIOMACIISIHAsE CMECh ITOCTYIAaeT Ha LEHTPOOEKHBIM cemaparop Ui MaKCHMAaJIbHO ITOJIHOM
OYUCTKH BOJIbI OT Maciia. OunIeHHas Ha EeHTPOOESKHOM ceraparope Bojia coiepkut menee 0,5%
Macen u meHee S00 Mr/i TBepABIX IPUMECEH, a OTCENapupPOBAHHOE MACIIO — MEHEE

5% B3Beceil 1 BoJbl. Paccuntarh 3(eKTUBHOCTH pabOThI LIEHTPUPYTH U cenaparopa.

3agauya 6. Ocanok oT 06pabOTKHM MPOMBIBHBIX BOJ U3 OCBETJIUTENIEH HEOOXOIMMO M0/aBaTh Ha
VIUIOTHEHHE ¢ Jo0aBieHueM (JIOKYISIHTa B CTYCTHTENb nepuoanyeckoro aercteus. I[locne
CTYCTHUTENSl 0CaZOK OT)KMMAIOT Ha paMHBIX Mpecc-QpuibTpax. BiaaxkHOCTh HCXOaHOTO ocajka 82
mac.%. YenbHas TOBEPXHOCTh (HIBTPOB MO CYXOMY BELIECTBY cocTaBiseT 2,5 Kr/(m2u).
OO0e3BOXKEHHBIM 0CaZoK UMeeT BIAXHOCTb 78 Mac.%. CKOJBKO CTaauil CryIIEHUs ocaj]ka

HEO0OXOMMO MPOBECTH IS MOJTyUEHHUs Ha TIpecc-pUIbTpax ocaaka ¢ BIaXHOCThI0 MeHee 60 %.

3agaya 7. Meramiconepaimue THUIPOKCHUAHbIE OCaJKM 00pa3yloTcs TMpPH  OYHUCTKE
IIPOMBIIIIEHHBIX CTOYHBIX BOJ TPABUJIBHBIX U IFAJIbBAHUYECKUX MPOU3BOACTB. OCaJKU BBIIEISAIOT
U3 CTOYHBIX BOJ IeHTpudyrupoanueM. [Ipon3BoAUTENBHOCTD HIEHTPUPYTH MO CTOYHON BOJIE —
4 m3/4, o cyxomy BemecTBy — 35 kr/u. CoziepkaHie B3BEIIEHHEIX BEMecTB B humbTpare 10 300
mr/ame. PaccumTaTth BIQKHOCTH TOMYYaeMOTO TIPH HEHTPU(DYTHPOBAHMH OCAIKA, €CIH 0OheM

oOpazyrorierocst ocaaka coctasisieT 15 % oT pacxona oOpabaTeiBaeMoii BOBI.



Cnucox JUTEpATYPbl € YKa3aHHEM KOHKPETHLIX CTpPaHUIl, HeOGXOlII/IMbIﬁ IJIs

HeJIeHANPABJIEHHON padoThI CTY/IEeHTa B X0/1€ MOAT0TOBKYU K NPAKTUYECKUM 3aHATUAM
» OcHoOBHas aUTEparypa

1. TIpomsInuieHHas SKoJOTHs [ DIEKTPOHHBIN pecypc] : yaueOHoe mocodue / B.A. 3aiieB.—
2-¢ u31. (3I1.).—INeKTpoH. TekcToBbIe naH. (1 ¢aiin pdf : 385 ¢.).—M. : BUHOM.
Jlaboparopus 3uanumii, 2015. ISBN 978-5-9963-2590-0. Ctp. 68-82

2. OrneHka BO3JICHCTBUS IPOMBIIIICHHBIX TPEANPHUITAN Ha OKPYKAIOIIYIO CPEay
[DnexTponnsiit pecype] / Tapacosa H.I1. - M. : BUHOM, 2012. Ctp. 54-60

3. IIpomsmuienHas sxonorus. [Ipaktukym: Yuedbnoe nocodue / C.C. Tumodeena, O.B.
Trokanosa. - M.: ®opym: HUL] UHDPA-M, 2014. - 128 c.: mi.; 60x90 1/16. - (Bricmiee
oOpa3oBanue: bakanaBpuar). (0610xkka) ISBN 978-5-91134-862-5. Ctp. 55-109

» JlomonHUTENbHAS TUTEpaTypa

1. Dkonornyeckuii MOHUTOPHHT BOJHBIX 00BEKTOB: YuebHoe nmocobue/Tuxonosa U. O.,
Kpyuununa H. E., [lecsatos A. B. - M.: ®opym, HUL] UHDPA-M, 2016. - 152 c.: 60x90
1/16. - (Boicuiee obpaszoBanue) (O6moxkka) ISBN 978-5-91134-666-9



IMpakTuuyeckoe 3ansitue Ne3 (2 yaca)
Tema 3ansiTusi: 3anmTa 3eMe/Ib U MOYBBI OT 3arpPA3HEHUsI
Lesab 3aHATHSA: U3YYUTH TPUHIIUITE K METOJIBI 3AIIUTHI 3¢MEITb U IOYBHI OT 3arps3HCHUS

Inan npoBexeHus 3aHITHS

1. o6cyxaeHre TEOPETHYCCKUX BOMPOCOB,
2. TIPOCMOTp TPE3CHTAIHH,

3. pasbop u oOCyKIeHMI 3a1a4,

4

BbIJa4da U O6CY)K[[6HI/IC JOMAIIHETO 3aJaHuA AJIA IIOATIOTOBKH K CH@I[WOHIGﬁ TEMC

Hcnoub3yemble TEXHOJIOTHH PeNOJABAHUSA

B nporecce 00ydeHus UCTIONB3yeTCsI MeTO/ MPOGJIEeMHOI0 00y4eHHUsI: CTY/ICHT [T0Jy9IaeT
3a/laHue JUIsl BHIIOJIHEHHSI KOTOPOTro JOKEH 000paTh U U3YYUTh CAMOCTOSITENILHO JIUTEPATYpY,
uHGOpPMaLIMI0 U3 MHTEpHETa, clenaTh Ipe3eHTaluH 10 IpejlaraeMblM TemaMm. B mpornecce
IPaKTUKyMa CTYAECHTaM Ipeularaercs paéoTa B MaJIbIX Ipynmnax: yyeOHas rpymmna pazouBaercs
Ha HECKOJIBKO HEOOJIBIIMX TPYNI — M0 2-3 4YelloBeKa, Kakaas pyIa nojy4yaeT CBo€ 3a/laHue,
IIPOLIECC BBIMIOJIHEHUSI 3aJlaHMsl B TPYINIE OCYLIECTBISIETCS HAa OCHOBE OOMEHa MHEHMSIMH,
OLICHKaMH.

I'pynnoBasi paboTa CTUMYJNHUPYET COINIACOBAHHOE B3aMMOJIECHCTBHE MEXY CTYIEHTaMH,
OTHOIIEHUSI B3aUMHOW OTBETCTBEHHOCTH U COTPYJHUYECTBA.

[Tpu popmMupoBaHUHU TpyNN YYUTHIBAIOTCS JIBa MPU3HAKA: YPOBEHb YYEOHBIX YCIEXOB
CTYZICHTOB; XapaKkTep MEXIUYHOCTHBIX OTHOIIEHUH. B rpynny noaduparorcs cTy1eHTbI, MEXIY
KOTOPBIMH CJIOKHJIUCh OTHOUIEHUS JOOPOKENaTeIbHOCTH, B 3TOM Cllyyae B TpYIIE BO3HHUKAET
MICUXO0JIOTHYEecKas aTMoc(epa B3aMMOIIOHUMAaHUs U B3aUMOIIOMOIIIN, CHUMAIOTCSI TPEBOYKHOCTD U
cTpax. B psne cmyuyaeB cTyneHTaM caMuUM Ipejiaraercsi pa3ouTbes Ha TPYIIbI, COCTaB KOTOPBIX,
BIIOCJIE/ICTBHH, MOXET KOPPEKTHPOBAThCS Ui TOBBIICHUS KadecTBa paborel. Ha Oase
c(OPMHUPOBAHHBIX T'PYII BO3MOXHO NPOBEACHHE POJIEBBIX MIP JUIS PELICHHUS MOCTaBICHHBIX
IpernoiaBaTesemM 3aau.

[Ipy wm3ydYeHHH TEOPETUYECKOTO Kypca HCIONb3yloTcs MeTodbl |T - mpumeHeHue
KOMITBIOTEPOB JJIS IOCTYINa K MHTEPHET-PECypcaM, HCIOJIb30BaHHE 00yYaroIuX MporpamMmm s
pacupeHuss MHQOPMAIMOHHOrO Mo, obecmeyeHuss yAoOCTBa MpeoOpa3oBaHMUA U
CTPYKTYypUpOBaHUS HH(OpMaLUU AJis TpaHchopmanuy e€ B 3HaHUE.

Jns  OIEHKH OCBOEHHUS TEOPETUYECKOTO MaTepHalia CTyJeHTaMHU HCIOJIB3YIOTCS



IMHUCbMCHHBIC KOHTPOJIbHBIC pa60TBI.

BOI[pOCLI AJIsL Oﬁcy)KlIeHI/lﬂ

PaCCMOTpeTB H OoIIhucaThb TCXHOJOI'MHU 0663Bp€)KI/IBaHI/I${ " YTUJIM3alluu TBEPABIX OBITOBBIX
N IPOMBIINIJICHHBIX OTXOJ0B.

TekcThl cuTyauuii /151 aHAJIN3A, 33/IaHUI, 32/1a4 JJI1 PACCMOTPeHUs

3agaua 1. Ilpu nepenene pyabl B >KENE3HbI KOHLEHTpar nepexoaut 71mac.% BaHagus, u3
KOHIIEHTpaTa B YyryH — 83 %, U3 uyryHa B TOBapHbIl BaHaqueBbIN NUIaKk — 82 %, U3 1UI1aka B
TOBapHBIN IeHTAOKCH T BaHaaus — 78 %. Paccuntarh BbIXOJ BaHaaMs 110 3TOM cxeme. KakoB Oyaer
BBIXOJI BaHAJMs, €CIM BMECTO THAPOXUMHUYECKOW CXEMbl HW3BJICUCHMS] BaHAIus M3 IJIaKa
MPUMEHUTh KOMOMHHPOBAHHYIO CXEMY, BKIIOYAIOIIYI0 000TaIlIEeHUE H THAPOMETAIUTYPTHICCKYIO

00paboTKy, MOBBIIIAIOIIYIO BBIXOJ BaHAAUS Ha 3TOM cTaguu A0 98 %.

3agaua 2. Ouenuts 3anacsl Meau B 40 MITH. T IUIaMOB 000TaTUTENTFHOTO KOMOMHATA (CONIepKaHHUe
Meau B muiamax 0,25 mac.%), paccuuTaTh 3arpyKEHHOCTh 3aBOJA, TEXHOJIOTHS KOTOPOTO
paccuutana Ha nepepabotky 200000 T cheipbs B roa; maccy roroBoro Meramna, eciau KITJ]

TEXHOJIOTHH cocTaBisieT 92 %, a unctora nomyuaemoro meramia — 99,5 %.

3agaua 3. B mporiecce ymaTueHHs BOJBI OCAKIEHHEM B cMeHy momydaoT 200 m® mmama, 15 %
KOTOPOTO COCTAaBISAIOT TBEPIbIE YACTUIIHI HEPACTBOPUMBIX comei. ITnoTHocTs nmiama 1500 kr/me,
Bhrauazne nuiam yrjioTHSIOT LEeHTpUdyrupoBaHueM, npu 3ToM oTaenstoT 70 mac.% TBepaoro
Marepuaia mnUiamMa. YIUJIOTHEHHBIA MuIaMm, cojepkamuid 65 wmac.% TBepaoro marepuana,
HaIpaBJISIOT B Meub i1 00kura. OnpeaenuTh KOJTUIeCTBO TBEPAOT0 MaTepraia U BOJIbl, KOTOpOe

MMOCTYNAcCT B IICYb.

3anaua 4. Ocanok, 00pa3yroONINIiCsS HA OYMCTHBIX YCTAHOBKAX, MMeeT BiIaxkHocTh 90 mac.%. B
CryCTUTENIe 0CaloK oOpabaTwiBatoT, mAo0aBisis k Hemy 20 kr/a 10 % pacTBopa ruapokcuma
KaJblUs, BJIAXHOCTh OCaJKa IPU 3TOM CHIDKaeTcs Ha 6 %. 3areM o0cajoKk NOJal0T B
UHpPaKpacHYIO CYHIMIKY, U3 CYMMIKM 17,2 kr/4 ocaaka BiaxHocTbio 30 % BBIBOJAT Ha

YTUIIN3AIUIO. OHpC}IGJ’II/ITL BJIAXKHOCTB U MACCy OCaaKa IMOCJIC CT'YCTHUTCIIA.

Cnucok JuTepaTyppl ¢ YKa3aHHeM KOHKPETHBIX CTPaHHL, HeOo0XOAMMBIH I

uenenanpannennoﬁ paﬁoTbI CTYACHTA B X0/1€ MOATOTOBKH K NPAKTUYCCKHM 3aHATUAM

» OcHoOBHas TUTEpaTypa



1. TIpomebIinuieHHas SKOJOTHs [ DIEKTPOHHBIN pecypc] : yaeOHoe mocodue / B.A. 3aiiieB.—2-¢
U3, (971.).—DNeKTpoH. TeKcToBbIe naH. (1 ¢aiin pdf : 385 c.)—M. : BMHOM.
Jlaboparopus 3nanwmii, 2015. ISBN 978-5-9963-2590-0. Ctp. 83-109

2. OrneHka BO3JICHCTBUS IPOMBIIIJICHHBIX TPEANPHUITANR Ha OKPY)KAIOIIYIO CPEIy
[DnexTponnslit pecypc] / Tapacosa H.II. - M. : BUHOM, 2012. Crtp. 63-109

3. IIpomsmuienHas sxosorus. [Ipaktuxym: Yuebnoe nocobue / C.C. Tumodeena, O.B.
Trokanosa. - M.: ®opym: HUL] UHD®PA-M, 2014. - 128 c.: mi.; 60x90 1/16. - (Briciiee
obpasoBanue: bakamaBpuar). (o610xkka) ISBN 978-5-91134-862-5.Ctp. 105-124



IMpakTuuyeckoe 3ansitue Ned (2 gyaca)

Tema 3anaTus: MajgooTxoaHble TexHoJdoruu. Mcmoab3o0Banue BTOPUYHOTO ChIPbSA

He.ﬂb 3AHATHA: HU3y4YUTb MPUHOUIIBI CO3aHUA  MAJIOOTXO/JHBIX TeXHOHOFHﬁ,

BO3MOJXHOCTH HCITIO0JIb30BAHHUA BTOPUYHOI'O ChIPbA.

Il1an npoBeieHUs 3aHATHA
00CyXJIeHHE TEOPETUYECKUX BOIIPOCOB,
MIPOCMOTP MPE3CHTALUH,

paz0op u 00CYXICHUI 3a1a4,

> w0 e

BbIJIaya U 00CyKJIeHHE JOMAIIHETO 3a/1aHus Ui TOATOTOBKH K CIEAYIOIeH TeMe

Hcnonb3yemble TEXHOJIOTMH NPeNoJaBaHUS

B npouiecce o0yueHMst HCTIONB3YyeTCS METO/X MPO0GJIeMHOr0 00y4eHHs: CTYICHT ITOITyqaeT
3aJJaHu€ JUIS BBIMOJIHEHHUS KOTOPOTO J0JDKEH MOA00paTh U U3YUYUTh CAMOCTOATEIBHO JIUTEPATypy,
uH(pOpMaIIMI0O U3 HMHTEpHETa, CAeNaTh MPE3CHTAllMu MO MpeljaraeMbiM TeMaMm. B mporecce
NpaKTUKyMa CTYACHTaM IpeyiaraeTcsi paéoTa B MAJIBIX Fpynnax: ydyeOHas rpyrma pa3onuBaercs
Ha HECKOJIbKO HEOOJBIINX TPy — MO0 2-3 YenoBeKa, Kax/jas rpymnmna nojay4JaeT cBo€ 3a/1aHue,
IpolecC BBINOJHEHUs 33JaHUsl B TPYIIE OCYLIECTBISETCS Ha OCHOBE OOMEHa MHEHHSMH,
OLICHKaMH.

['pynnoBas paboTa CTUMYJIMPYET COIVIACOBAHHOE B3aUMOJIEHCTBUE MEXKAY CTYJIEHTaMH,
OTHOIIEHUSI B3aUMHOW OTBETCTBEHHOCTH U COTPYJHUYECTBA.

ITpu dopmMupoBaHUM TpyMNIl YYUTHIBAIOTCS JABa NPHU3HAKA: YPOBEHb YYEOHBIX YCIEXOB
CTYACHTOB; XapaKTep MEXIMYHOCTHBIX OTHOLIEHUH. B rpynny nmoaduparorcs cTyeHTbI, MEXIY
KOTOPBIMH CIIOKUJIMCh OTHOILIEHUSI JOOPOXKEIaTeNbHOCTH, B TOM Cy4yae B IpYyIIe BO3HUKAET
NICUXO0JIOTHYecKas aTMoc(epa B3aMMOIIOHUMAaHUs U B3aUMOIIOMOIIIN, CHUMAIOTCSI TPEBOYKHOCTD U
cTpax. B psne ciaydaeB cTyJeHTaM caMuM Npeasaraetcs pa3ouThesi Ha TPYIIIbI, COCTaB KOTOPBIX,
BIIOCJIEJICTBHH, MOXET KOPPEKTHPOBAThCS Ui TOBBIICHUS KadecTBa paborel. Ha 0Gase
c(OpMUPOBAHHBIX TPYII BO3MOXXHO MPOBEACHHE POJIEBbIX WP JJIs PELICHHUS MOCTaBIEHHBIX
npernojaBaTesieM 3ajau.

[lpy M3y4eHUM TEOPETHYECKOro Kypca MCIONb3yloTca MeToabl |T - mpuMeHeHue
KOMITBIOTEPOB JJIS IOCTYIa K MHTEPHET-PECypcaM, HCIOJIb30BaHHE 00yYarouX MporpamMmm s
pacmipeHusi MHGOPMAlMOHHOTO MOJsl, oOecnedyeHus yAoOCTBa MpeoOpa3oBaHHs U

CTPYKTYypUpOBaHUS HH(DOpMaLUU AJis TpaHchopmaluy e€ B 3HaHUE.



HJ’IH OIICHKH OCBOCHHA TCOPCTHYCCKOTO MaTrc€pualla CTYACHTAMHU HCIIOJIB3YIOTCA

IMUCbMCHHBIC KOHTPOJIbHBIC pa6OTBI.

Bomnpocs! a5t 00cy:Ka1eHUst

PaccmoTpeTs u onmcarthb

l. HpI/IHL[I/IHbI CO3JaHuA MaJIOOTXOAHBIX TGXHOJIOI‘I/II\/JI Ha HpHMepe HpOMbIH_UICHHOI‘O
MIPOM3BOJICTBA U MEPEPaOOTKH MMOJIUMEPOB;

2. BO3MOYXHOCTH JIaJIbHEHIIIETO UCIIOIB30BAHMS BTOPUYHOTO CHIPhS — OTX0JI0B OCHOBHBIX
MIPOMBIIIJICHHBIX TPOU3BOJICTB:

OTXOJ0B METAJIIYPIrU4E€CKUX IIPEAIPUATUN;

OTXOJIOB JIepeBOTIepepadaTHIBAOIICH TPOMBINIIICHHOCTH;

O0TXO0A0B HOHHMCpHOﬁ IMPOMBIIIJIICHHOCTHU U JP.

TexcTsl cuTyanmii Uit aHaJIM3a, 32JaHUH, 32124 JJIs1 PACCMOTPEHHSA

3agaua 1. [Ipu npou3BoaCTBE YepENULbl HUCIIOJIB3YIOT CIEIYIOIINE KOMIIOHEHTHI:

— OTXOZbI TIACTMACCHI (TIOJMATHIIEH, MOJUIPONUICH, TOIMBUHWIXIOPU, TOJIUAMUA U JApYyrUe
TEePMOILJIAaCTUYHBIE);

— HAIOJIHUTENb (IIECOK, TPaBHii, 11e0EHb, MpaMOpPHasl KPOILIKa, KepaMHKa, MOJIOTOE CTEKIIO);

— KpacuTellb.

I[pumepnas Hopma pacxofa Ha 100 m? — 500 kr maactMacchl, 1580 kr mecka, 12,5 KT kpacuTens.
Pacxon »nekTposHeprun 18 kB1/4. IIpOM3BOAUTENBLHOCT YCTAHOBKM 35 M? UeperuIlbl B CMEHY.
Paccuntarh He0OX0MMOE KOJMYECTBO MAaTEpUajOB, OTXOAOB U AJIEKTPOIHEPTUU Ui pabOThI

YCTAaHOBKH B TCUHCHHEC MECALIA.

3angaua 2. Pazpabotana TexXHOJIOTHs epepaboTKH MeTauryprudeckoro nuiaka. [lnak rekymero
IIPOM3BOJICTBA MPOXOJUT JBE CTAaJuU INepepadoTku Ha ImebeHb. Ha mepBoil — muiak moparot
CaMOTEKOM B IIJIAKOBYIO SIMY, OH OCTBIBA€T U B SIME €r0 MU3MEJIbYAIOT C MOMOIIBIO «1ap-0a0bly,
II0CJIE YETO MAarHUTOM M3 IIJIaKa U3BJIEKAIOT 15 Mac.% KpynHbIX KyCKOB MeTasuia. M3mMenpueHHbIN
HUIaK nepepadarbiBatoT Ha medeHs. [locie npobaeHus B eKoBOH JpoOUIIKe MOTy4atoT TOBapHbIE
dpakmuun: 0 — 5 MM (20 %), 5 —20 mm (30 %), 20 — 40 mm (30 %), 40 — 70 mm (20 %). PaccunraTh
00BeM IIUTAKOBOMU SIMBI, €CIIM OCThIBaHHE IIaKa MPOUCXOIUT B TeueHue 10 MUH, HA TEpBUYHOE
U3MeNbYCHUE M W3BJICYEHHE MEeTaJlyla MarHUTOM HEoO0X0oIuMO 6 MUH, Ha TOJIHOE U3BJICUCHHE
nuaka — eme 20 MuH. 3amlaHUpOBaHHAs IMPOU3BOAMTENBHOCTh YCTaHOBKH 390 ThIC.T/TOJ.
Bbruncnnts 00beMbl CKITAIOB Ul IUIAKa Pa3IMYHON KPYMHOCTH, YYUTHIBask HEOOXOJMMOCTH

ACCATUCYTOYHOTI'O 3araca nNpoayKIH.



3agaua 3. Jlig TpOM3BOACTBA BSDKYIIMX MAaTEpPHAIOB MOTYT OBITh  HCIIOJH30BaHbBI
TOPHOIIPOMBIIINIEHHBIE OTXO/bI, HAPUMEpP BYJIKAHUYECKHH IIIaK, B KOTOPBIA M00aBISIOT 5
mac.% runca u 20 mac.% wuzBectu. Jlanee cmecy oOxwurarot npu temieparype 600-7000 °C,
oTepsi Macchl IpH 3ToM JocTuraeT 15 %. 3ateM 000%#CKEHHYIO CMECh U3MENbUal0T COBMECTHO C

no6askoii 45 mac.% 1nemenTa. OnpenenuTh BBIXO/ BSXKYIIETO.

Cnucoxk JuTeparypbl ¢ YKa3aHHEM KOHKPETHBIX CTPaHHWI, HeO0OXOAUMBI s

1eJIeHANPABJIEHHOI PaGoThI CTY/IeHTA B X0/1€ MOAT0TOBKH K MPAKTHYECKHM 3aHSATHAM
» OcHoBHas TUTEepaTypa

1. TIpomebInmieHHas 3KOJIOTHS [ DNEKTPOHHBIN pecypce] : yaeOHoe mocobue / B.A. 3aiines.—
2-¢ u31. (311.).—NeKTpoH. TeKcToBble naH. (1 ¢aitn pdf : 385 c.).—M. : BUHOM.
Jlaboparopus 3nanuii, 2015. ISBN 978-5-9963-2590-0. Ctp. 19-26, 128-134

2. OreHKa BO3ICHCTBUS MTPOMBINUICHHBIX MPEANIPUATHI Ha OKPYKAIOIIYIO CPEILy

[Dnextponnslii pecypc] / Tapacora H.IL. - M. : BUHOM, 2012. Ctp.116-128
» JlomonHUTENbHAS TUTEpaTypa

1. TexHonorus 3aIIUTHI OKPYXKAIOLIEH Cpebl (TEOPETHYECKHE OCHOBBI): YueOHOe
nocobue/A.I'.Beromkun, K.P.Tapanuesa, A.I'.Betomkun - M.: HUL] UHOPA-M, 2015.
- 362 c.: 60x90 1/16. - (Bricmiee oopazoBanue: bakanaspuar) (Ilepernér 7b1) ISBN
978-5-16-009259-1



IMpakruuyeckoe 3ansaTue Ne5 (1 gac)

Tema 3anaTus: CocraBjeHue MaTEePUAIBbHO-IKOJIOIHIECKOI0 O0ajiaHca

He.]]b 3aHATHA: U3YYUTb METOAUKY COCTABJICHHA MATCPHAJIBHO-3IKOJOIHYECKOIo

0ajaHca.

Inan npoBeneHus 3aHATHS

1. oOcyxleHue TeoOpEeTUYECKIX BOIIPOCOB,

2. TPOCMOTP MpPE3CHTAIHIA,

3. pa3bop u 0OCYXJICHUN MaTepPHATbHO-3KOJOTHICCKIX OATaHCOB MPOU3BOJICTB MO TeMaM
BKP

4. BBIgAYa U OOCYXKJEHUE IOMAIIIHETO 33aJaHus JJIsl IOJITOTOBKHU K CIIEIYIOIIeH TeMe

Hcnonb3yemble TeXHOJIOTMH NPeNoJaBaHUS

B nporuecce 00y4yeHus UConb3yeTcss MeTo] Npo01eMHOro 00y4YeHHs1: CTYACHT [10JIy4aeT
3aJlaHKe JUIsl BBIITOJIHEHUS KOTOPOTO JOJDKEH 0JJ00paTh U U3YUYHUTh CAMOCTOATENIBHO JIUTEPATYPY,
MH(pOpMaLlMI0 W3 HMHTEpHETa, CAeNaTh MPE3CHTaluu MO0 IpepiaraeMelM TeMaM. B mponecce
IPaKTUKyMa CTyJEHTaM Ipeajaraercs padora B MajbIX rpynmnax: yueOHas rpyrmmna pa3ouBaercs
Ha HECKOJIBKO HEOONIBIIMX TPYHH — M0 2-3 yeloBeKa, KaXkaas rpyIa nojy4yaeT cBo€ 3a/laHue,
IpollecC BBINOJHEHUs 33JaHUsl B TPYIIE OCYLIECTBISETCS Ha OCHOBE OOMEHa MHEHHSMH,
OILICHKaMH.

['pynnoBast paboTa CTUMYJIHPYET COIVIACOBAHHOE B3aUMOJIEHCTBUE MEXIY CTYJIEHTaMH,
OTHOLICHHSI B3aUMHOW OTBETCTBEHHOCTH U COTPYJHUYECTBA.

ITpu dopmMupoBaHUM TpyMNIl YYUTHIBAIOTCS JABa NMPHU3HAKA: YPOBEHb YYEOHBIX YCIEXOB
CTYJEHTOB; XapaKTep MEXJINYHOCTHBIX OTHOLIEHUH. B rpynny noaduparorcs CTyAEHTbI, MEXIy
KOTOPBIMH CIIOKUJICh OTHOILEHUSI JOOPOXKEIaTeIbHOCTH, B TOM CJy4yae B IpyIIe BO3HUKAET
NICUXOJIOTHYECKast aTMoc(epa B3aMMONIOHUMAHUS ¥ B3aMMOIIOMOIIM, CHUMAIOTCSl TPEBOXKHOCTD U
cTpax. B psne ciaydaeB cTyZeHTaM caMuM Ipeasaraercs pa3OuThCs Ha TPYIIIbI, COCTaB KOTOPBIX,
BIIOCJIEJICTBUHM, MOXXET KOPPEKTUPOBAThbCA JJid NOBBINIEHHUS KadecTBa paborel. Ha 0aze
c(OpMHUPOBAHHBIX TPYII BO3MOXHO IPOBEJCHHE POJIEBbIX WP JIs PELICHHUS MOCTaBIEHHBIX
npenojaBaTesieM 3aau.

[lpy u3y4eHHUH TEOPETHYECKOro Kypca HCIOoNb3yloTcs Metoabl |T - mpumeneHue
KOMITBIOTEPOB IS JOCTyNa K UHTEPHET-pecypcam, UCIOIb30BaHNE 00yJaroUIMX IporpaMm s

pacmpeHusi WH(POPMAIIMOHHOTO  TOJIsA, oOOecrmeueHuss yaoOCcTBa MpeoOpa3oBaHHs H



CTPYKTypUpOBaHUs HH(OpMaLUU AJis TpaHchopmanuu e€ B 3HaHUE.

Bonpocs! 1u1s1 06cyxneHus
1. bamaHcoBble cXeMbl INPOU3BOACTBA, UX HA3HAYEHHWE U TPYAHOCTH, BO3HHUKAIOUIME IIPU
COCTaBJICHUM.
2. MatepHuaabHO-9KOJOTMYECKUH OajJaHC MPOM3BOACTBA, €0 HA3HAUCHHUE U IOKA3aTeNu M

pacdera

TekcTbl CUTYAIUIA 1J151 AHAJIU3A, 3aJJaHNH, 32/1a4 VISl PACCMOTPEeHUs

banancoBble cXeMbI POU3BOJICTBA, TEXHOJIOTHH MPOIIECca HEOOXOIUMBI ISl pa3padOoTKU
CTpaTeruu peHTadenbHOro oOpallleHus ¢ MaTepualbHBIMU M 3HEpPreTudeckumu pecypcamu. K
TPYAHOCTSIM, BOSHUKAIOLIUM IIPH COCTABJICHUHU OAlaHCOBBIX CXEM, OTHOCSTCS CIEIyIOIHe:

— HE BCE MATE€pPHAJIbHBIE TIOTOKU HA PEaJlbHOM IPOU3BOACTBE OCHALICHBI NU3MEPSAIOIUMU
YCTPOHCTBaMH, B 3TUX CIIydasix MOTOKU JOJDKHBI OBITh PACCUUTAHBL;

— dYacto HeoOXoauMa TpOBEpKa TMPABHIIBHOCTH pe3yJIbTaTOB aHAJIU30B CHIPHS,
IIOJIyNIPOLYKTOB U OCHOBHOM IIPOAYKLIUU IIPOU3BOCTBA;

— HeOOXOAMMO BBISIBUTh HEYYTEHHBIE IOTEPH CBIPbS, MaTEpPHAJIOB, MOJIYIPOAYKTOB,
HEKOHJAULIMOHHON MPOAYKIIMH, OTXOJI0B.

Peanu3zanus MeponpusaTHii, HaIIPaBICHHbBIX HA YITYUIIEHNE SKOJIOTMYeCKOH 00CTaHOBKH Ha
NeHCTBYIOIUX MPEANPHUATUSAX, TPEOYET pacueTOB PECYPCOB JIOTIOJHUTENBHBIX PEAr€HTOB, OLICHKH
3alacoB  TOJIE3HBIX BEIIECTB, COAEPXKAIIUXCS B  OTXOAAX, ONPENCIICHUS YBEIUYEHHUS
IIPEANOIIAraeéMbIX BBIXOJ0B IMPOAYKTOB U T.II.

baaHCcoOBBIE CXEMBI LIEXOB, TEXHOJIOTUH MOKHO ITPOAHAIIN3UPOBATH, COCTABUB I10

UMEIOIIMMCSL  JaHHBIM  MaTepUaIbHO-3KOJIOTWYEeCKUi  OaymaHc.  MarepuanbHo-
HKOJIOTHUECKUE OaJaHChl HAMIAJHO U KOJIMYECTBEHHO OTPa)KaloT 3KOJOrMYECKHe MOKa3aTesn
TEXHOJIOTMH, ITO3BOJIIFOT HAMTH TAK HA3bIBAEMBIE «Y3KHE MECTa.

B 3agauax Ha cocTaBlieHHE MaTepHAIbHO-DKOJOTHYECKOro OanaHca HeoOX0IuMo
paccuuTaTh:

1. U — nokasarenb MpoU3BOJICTBA, XapaKTEPU3YIOIINNA YPOBEHb UCIIOIB30BAHUS CBHIPbS U
MaTepuasoB B MPOIYKIUH, BeIYHCIseMbIi 1o popmyine U = P/r, rie P — konudectBo Marepuanon
U CBIPbS B IPOAYKIIMH, TPOU3BEACHHOI 3a BpeMms t; T — oOl1iee KOJTUYECTBO ChIPhsl U MaTepUaoB,
MOCTYIHBIIMX B IPOM3BOACTBO 32 BpeMH t;

2. M — moka3arenb, XapakTepU3YIOUIUIl YpPOBEHb OTXO/OB, OXBAYEHHBIM CHCTEMOM
yIpaBiIeHUs] OTXOAAaMHU; BbIUUCIAETCA 1Mo Gopmyine M = g/y, rie g — KOJIUYECTBO OTXOJIOB,

OXBAYECHHBIX CHCTEMOM yMpaBJieHHs (BpeMEHHOE XpaHeHue, coop, nmepepadboTka, 3aXOpOHEHUE); y



— KOJIMYECTBO OTXO0/I0B, 00pa30BaBIIKXCS 32 BpeMms t;

3. R — mokazarenb ypoBHS mepepabOoTKH OTXO0JI0B, OXBAYEHHBIX CHCTEMOW YIIPaBIICHUS;
BeIUHUCIsETCS 10 Gopmyne R = s/g, rae S — KOITUYECTBO BTOPUYHOTO CHIPbS, MOJTYYEHHOE B
pe3ynbTaTe nepepadboTKH OTXO/I0B.

Jlarmee CTyIEHTBHI COCTAaBJISIOT MaTepHaIbHO-IKOJIOTMYECKHil OajaHC MpPOU3BOCTBA,

corjiacHo teme BKP.

Cnucoxk JuTeparypbl ¢ YKa3aHHEM KOHKPETHBIX CTPaHHMI, He0O0XOAUMBI JIs

1eJIeHANPABJIEHHOI PaGoThI CTY/IeHTA B X0/Ie MOAT0TOBKH K MPAKTHYECKHM 3aHSATHAM
» OcHoBHas TUTEepaTypa

1. TIpomebInmieHHas 3KOJIOTHS [ DNEKTPOHHBIN pecypce] : yaeOHoe mocobue / B.A. 3aiines.—
2-¢ u31. (311.).—NeKTpoH. TekcToBble naH. (1 ¢aiin pdf : 385 c.).—M. : BUHOM.
Jlaboparopus 3uanuii, 2015. ISBN 978-5-9963-2590-0. Ctp. 22-26

2. OreHKa BO3ICHCTBUS MTPOMBINUICHHBIX MPEANIPUATHI Ha OKPYKAIOIIYIO CPEILy

[Dnextponnslii pecypce] / Tapacosa H.IL. - M. : BUHOM, 2012. Cp. 116-128, 209-221
» JlomonHUTENbHAS TUTEpaTypa

1. TexHonorus 3aIIUTHI OKPYXKAIOLIEH Cpebl (TEOPETHYECKHE OCHOBBI): YueOHOe
nocobue/A.I'.Beromkun, K.P.Tapanuesa, A.I'.Beromkun - M.: HUL] UHOPA-M, 2015.
- 362 c.: 60x90 1/16. - (Bricmiee oopazoBanue: bakanaspuar) (Ilepernér 7b1) ISBN
978-5-16-009259-1



IMpakruuyeckoe 3ansaTue Neb (1 gac)

Tema 3anarTus: UToropoe 3aHsiTHE MO JTUCHUILJINHE

esb 3aHATHSA: KOHTPOJIb ceMecTpoBOro miaana CPC

IInan npoBeneHus 3aHATHUS

1. TecrupoBaHue O TeMaM: AHTPOIIO3KOJIOTHYECKHE CUCTEMBI. [Ipu3Haku
IKcTpeMasibHOCTH. HopMaTHBHO-TIpaBOBast 6a3a obecnedeHus: 0€30macHOCTH
KU3HEJEATEIILHOCTH B TeXHOC(hepe. DBOIONHS YeTIOBEKA MO BIMSHUEM dKOJIOTHISCKUX
daktopoB (cM. ponn orreHouHbIX cpeacts) (0,25 yaca)

2. 3ammra pedepaToB (IIpeaBapUTEIBHO OTOOPAHHBIX MPENOoJaBaTeNeM i MyOInIHON

sanuthl) (0,75 gaca)

Hcnonb3yemble TeXHOJIOTMH NPeNoJaBaHUS

B npouecce 00y4ueHus Uconp3yeTcs MeTo] Npo0/1eMHOro 00y4YeHHsI: CTYACHT [10JIy4aeT
3a7iaHue (Ha pedepaT) JUIsl BBITOJIHEHUS KOTOPOTO JJOJKEH N0J00paTh U U3yUUTh CAMOCTOSITEIbHO
JIUTEpaTypy, THPOPMALIUIO U3 HHTEPHETA, CACTATh MPE3CHTAIMH 10 MTPEIaraéMbIM TEMaM.

[Ipy Hanucanuu W Ui OpeICTaBIeHUS pedepaTa ucHoib3yloTcs Metroabl |T -
IpUMEHEHHE KOMIIBIOTEPOB I JAOCTyNa K MHTEPHET-pecypcaM, UCIOIb30BaHUE O0YYarOLINX
porpaMM JUlsl paclIMpeHust HHPOPMAILMOHHOTO 1o, obecnedeHus ya1o0cTBa npeoOpa3oBaHus

U CTPYKTYpUpPOBaHUs HHGOpMaIUK AJs TpaHCchopMaluu e€ B 3HaAHHE.

Cnucok JuTepaTyppl ¢ YKa3aHMEM KOHKPETHBIX CTPAHHUL, HeOOXOAMMBIH UIA

uenenanpannenﬂoﬁ paﬁon CTyACHTA B X0/1€ MOATOTOBKHU K NPAKTUYECCKHM 3aHATUAM

» OcHoOBHas TUTEpaTypa
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