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1. Hean, 321244 U IUIAHUPYeMble Pe3yJbTAThl 00y4eHHs 10 TUCHUTLINHE

K 0CHOBHBIM 1€JIsIM OCBOCHHS JUCIUILIHHEL «TeopeTndeckne OCHOBBI 3aIIUTHI OKPYKAIOIIEH
Cpenbl» ClIeqyeT OTHECTH CIIETYIOIINe:

— TMOJIyYEHHE CTYACHTaMH (hYHJAMEHTAIbHBIX 3HAHUN, HEOOXOAMMBIX JUISI PELICHHUs 00X
33724 MPOMBIIUICHHOM AKOJOTUH W, B TEPBYIO O4YEpedb, NPH CO3JAaHUU HOBBIX OSKO3AIIUTHBIX
YCTPOWCTB ¥ TEXHOJIOTHH, OKOJOTMYECKH YHCTBIX IIPOM3BOJICTBEHHBIX MPOLECCOB, IPH
KOMOWHUPOBAHUU M KOOTIEPALIUU TIPOU3BO/ICTB, a TAKXKE MPH pa3zpadOTKe IKOJOTHUECKON CTPATETHH
U TIOJIMTHKHU Pa3BUTHS MPOHU3BOJICTBA;

K ocHOBHBIM 3amadaM OCBOEHHS IUCHMIUIMHBI «TeopeTndyeckue OCHOBBI 3aIIUTHI
OKpYXXaIOIIeH Cpebl» CIeyeT OTHECTH:

— M3YYUTHh OOIIME NPUHIUIBI OPraHU3alUH IPOM3BOJCTBEHHBIX IIPOLECCOB, KPHUTEPUU
oueHKH uX 3(deKkTuBHOCTH;

- YCBOWTH OOIIME MOAXOJbl K CO3JAaHHIO TEXHOJOTMYECKHX CXEM IPOU3BOJICTBA;

- YCBOUTH TpeOOBaHMS, MPEIbSIBIIEMbIE K SKOJOTMYECKH YUCTBHIM IPOU3BOICTBEHHBIM
IUKJIaM;

- U3y4YUTh OCHOBHBIC TOAXOJbl K pa3pabdOTKe 3KOJOTHYECKOW CTPATerHMd U IOJUTHUKU
pa3BUTHS MTPOU3BOJICTBA;

- U3y4YUTh OCHOBHBIE METOJbl OYMCTKU OTXOASAILIMX Ta30B U CTOYHBIX BOJ;

- U3yYUTh METO/Ibl MEePEepadOTKH, MCIIOIb30BAHMS, JTUKBUAAMA M 3aXOPOHEHHS TBEPIBIX
OTXO/IOB;

- W3YYUTh TEXHOJOTHUIO OCHOBHBIX HPOMBIIUICHHBIX MPOMU3BOJACTB, HX XapaKTepHBIC
9KOJIOTHYECKUE MPOOJIEMBl H MYTH MX PEIICHHS.;

OOyuenue no aucuumuinHe «TeopeTHyeckre OCHOBBI 3aLIUTHI OKPYXKAIOLIEH Cpeabl»
HaINpaBJIeHO HAa (OPMHUPOBAHUE Y OOYUAIOIINXCS CICAYIOMINX KOMITETSHIINH:

Koa n HauMeHOBaHHe KOMIETEH M NuaukaTopbl 10CTHKEHUS
KOMIIeTeHHH

OIIK - 2. Cniocoben obecrieunBaTh NOIIK-2.1. YMmeer aHanu3upoBaTh

0€30IaCHOCTb YEJIOBEKA U COXPAHEHHE aKTyaJbHbIe TPOOJIEMBI TEXHOC(HEPHOI

OKpY’KaloIIel cpe/bl, OCHOBBIBAsICh HA 0€30MacHOCTH ¥ HaXOJIUTh IIYTH UX PEUICHHUS;

MPUHIUIAX KYJIbTYpbl 0€3011aCHOCTH U NOIIK-2.2. YMeeT NpUMEeHATh MPUHIIMITBI

KOHLIEIIINY PUCK-OPUEHTUPOBAHHOIO KYJIbTYpbI 0€3011aCHOCTH

MBIIIJICHUS; Y KOHIIETIIIUH PUCK-OPHUEHTUPOBAHHOTO
MBIIIJICHUS IPU PCIICHUN
npo¢eCCHOHATIBbHBIX 3a]1ay;

2. MecTO0 JUCHMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrPaMMbl

Hucuunnuna «TeopeTnueckne OCHOBBI 3aIUThl OKPYKAOIIEH Cpelibl» OTHOCUTCS K YUCITY
y4eOHBIX JTUCHUIUIMH 00si3aTenbHOM vacTh broka 1 «/lucuummuabl (MOmymnw)» W BXOJWUT B
0o0pa3oBaTenbHYI0 MPOTpaMMy MOATOTOBKH OaKaIaBpoOB.

DTa JUCHMIUIMHA CBA3aHa co cienyrommumu aucuummHamMu OOIL:

«Jkonorus», «be30macHOCTh KUBHEACSITENBHOCTU», «IJKOJOTUYECKasl TMOJUTHKA PETUOHAY,
«YnpapieHue TeXHOCHEPHOH 6e30MaCHOCTHION.

3. CrpykTypa u coaep:kaHue JUCUMUILIMHbBI

OOmias TPyJOEMKOCTh JUCHUIUIMHBI COCTaBisgeT 3 3adeTHble enuHunpl, T1.e. 108
aKaJeMUYECKUX Yaca.

3.1 Buabl yueOHOI padoThI H TPY10EeMKOCTh

3.1.1. Ounas popma oOyueHuUs



Ne . KoungecTBo CemecTphbl
Bupa yueoHoii padoTbi
n/n 4acoB 3
1 | AyautopHble 3aHATHS o4 o4
B ToMm uucre:
1.1 | Jlexkuuu 18 18
1.2 | CemuHapckue/mpakTHYECKUE 3aHATHS 36 36
1.3 | JlabopaTopHble 3aHATHUS
2 | CamocrosiTesqibHasi paGoTa 54 54
B ToMm uucre:
2.1 | Pedepar
3 | IlpomexyTouHas aTTeCTALMS
3auer/mud.3auer/sK3aMeH AK3aMeH 3K3aMeEH
Hroro 108 108
3.2 TemaTnyeckuii NJIAH U3yYeHHUSs] TUCITATITHHBI
(o dhopmam oOyyeHuUs)
3.2.1. Ounas dhopma oOyueHHs
TpyaoeMkKocTh, 4ac
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1 Tewma 1. Benenue. 12 2 4
2 Tema 2. OOmas xapakrepuctuka | 12 2
MIPOU3BOJICTBEHHBIX  TIPOIIECCOB
U HX 9KOJIO0-
THYECKHe OCOOEHHOCTH
3 Tema 3. DKOJIIOTHYECKH YHCTHIC 12 2 4
MIPOU3BO/ICTBA
4 Tema 4. Co3naHue 3aMKHYTBIX 12 2 4
MIPOU3BOJICTBEHHBIX IHUKIOB
5 Tem 5. CpoiicTBa 3arps3HUTENCH 12 2 4
OKpY)KaroIiel cpelbl U METOJIbI
€e 3alUThI
6 Tema 6. dusnueckne METOIbI 12 2 4
OYUCTKH CTOYHBIX BOJI U OTXO-
JSIIAX Ta30B.
7 Tema 7. X¥UMHYECKHE METObI 12 2 4 6
OYUCTKH CTOYHBIX BOJI U OTXO-
JSIIUX Ta30B.
8 Tema 8. ®u3NKO — XUMHUECKHE 12 2 4 6
METOABl OYHUCTKH CTOYHBIX BOI
Y OTXOJSIINX Ta30B




9 Tema 9. Buosiornueckue MeToabl 12 2 4 6
OUYUCTKU CTOYHBIX BOJ U OTXO-
ISIIHAX Ta30B

Hroro | 108 18 36 54

3.3 Coaep:xxaHnue TUCHUNIHHBI

Tema 1. BBeaenue .

[Ipenmer nucuuimHbl «TeopeTHdyecKkre OCHOBBI 3alIUThI OKpYKaroumen cpenapi». Llenn
JUCLUIUIMHBL U €€ OCHOBHBIE 3a7jaud. B3auMMOCBs3b AUCHUIUIMHBI ¢ OOIIEH M IPOMBIIIJIEHHOM
skonorue. CTpykrypa JuCHMIUIMHBEL «TeopeTndeckue OCHOBBI 3alUTBI OKPYXKAIOLIEH CpEnbD».
OcHoBHas ydyeOHasg U MeToauyeckas Juteparypa. @opMbl ay UTOpPHON M BHEayIUTOPHOMN
paboThl CTYJAEHTOB. 3HAYMMOCTh yKa3aHHON TUCLMIUIMHBI Ui NPO(ecCHOHANbHOM
JESATEIIBHOCTH MHKEHEPOB — HKOJIOTOB B IIPOMBILIUIEHHOCTH, IIPOEKTHO — KOHCTPYKTOPCKOM H
HAy4yHO — MCCIIEI0BATEIbCKON pabdoTe.

Tema 2.00masi XapaKTepUCTHKA NPOU3BOACTBEHHbIX NPOLECCOB M MX
IKOJIOTHYECKHEe 0COOCHHOCTH

Hepapxuueckas opraHu3alys NPOU3BOACTBEHHBIX IIPOLECCOB: OTPACib, 3aBOJ, LEX,
TEXHOJIOTUYECKasl JINHUS, TUIIOBOW TEXHOJOIMYECKHI mporecc ( eAMHUYHBIM 3JIeMEHT
TEXHOJIOTUYECKOM cxeMsl ). O01ue 3aKOHOMEPHOCTH IPOU3BOJICTBEHHBIX MPOLIECCOB.
Hcnonp30BaHne CHCTEMHOTO aHAJIM3a M METOJOB MAaTEMaTHYeCKOro M (hpu3myecKoro
MOJIEJIMPOBAHUS MPU HCCIEAOBAHUN MPOU3BOJCTBEHHBIX IMPOLIECCOB. AHAIN3 OCHOBHBIX
MIOTOKOB B 3KOJIOTO — IPOU3BOJICTBEHHON CHCTEME.

Texuonornueckue cxembl ( TC). Ux crpykrypa u onucanue. Ananu3 u cunte3 TC.
CeipbeBast u sHepreTuueckas noxacucremsl TC.

DKoJoru4eckasl cTpaTerusi M MOJIMTUKA PAa3BUTUS COBPEMEHHOI'O IIPOM3BOCTBA.

4.3.OK0JI0TMYECKH YHUCTHIE NPOU3BOJCTBA

[ToHsATHE MaNOOTXOAHOTO U 0E30TXONHOrO MPOM3BOJCTBA. OCHOBHBIE KPUTEPUU H
INPUHLIMIIBI CO3JJaHUSI 3TUX MPOU3BOJCTB. KOMIJIEKCHOCTh HCIOJIb30BAHUS CHIPHEBBIX U
HHEPreTUUECKUX pecypcoB. L{MKINYHOCTh MaTepHaIbHBIX MOTOKOB.

PannonanbHoe Hcnonb3oBaHue SHEPruu. BTOpoil 3aKOH TepMOJMHAMUKU U
0€30TX0/IHOe MPOU3BOJICTBO. BTOpUUYHBIE dHEPreTUYECKHE PECypCHI.

Koad¢ument 0e30TxoaHOCTH U ero pacder. Pacuer koapduiueHTa 3K0JI0rHYECKOro
JENCTBUS TEXHOJOTUYECKOIro IpoLEcca.

OKojoruyeckasl OLEHKa BIMSHUS NPOMBIIUIEHHOCTH Ha OKPYXKAIOUIYI0 Cpeny H
OrpaHMuYEHUE €€ BO3JAEHCTBUA. Pa3BUTHE DKOJIOIMYECKH YUCTOrO MPOM3BOACTBA HA OCHOBE
CO3aHMs NMPUHLIMIIMAIBHO HOBBIX M PEKOHCTPYKIMS CYIIECTBYIOLIMX IPOU3BOJCTB.
ConuanbHO — 3KOHOMUYECKUN 3(D(EKT OT UCIONB30BAHUS HKOJOTHUECKH YHCTBHIX MPOU3BOICTB.

Tema 4.Co3n1aHue 3aMKHYTBIX NPOU3BOACTBEHHBIX IHKJIOB

MartepuanbHble U dHepreTuueckue OanaHchl npeanpustuii. KomounupoBanue u
KOOIIEpUPOBAHNE TEXHOJOTMYECKUX MPOLECCOB U MPOU3BOJCTB B HCIOJIb30BAHUU CHIPBS U
SHEpPIuHy, a TaKke B nepepaboTke oTxooB. Co3maHuE HA TOW OCHOBE HKOJOTMUECKH UYHUCTHIX
IPOU3BOJICTB, MPEANPUATHH, MPOMBIIUIEHHBIX O00BEAMHEHUH, TEPPUTOPHUATIBHO —
IIPOMBIIIIEHHBIX KOMIIJIEKCOB.




Opranuzanys 3aMKHYTBIX CHCTEM BOJOCHAO0KEHUSI MPOMBILIUICHHBIX IMPOU3BOACTB. Ux
pacueT U MPOEKTHUPOBAHUE.

Tema 5.CBoiicTBa 3arpsi3HUTeJIell OKPY:KaOIeil cpeabl U METOAbI ee 3alUThI

OCHOBHBIE BUJBI 3arpsA3HUTENECH CTOYHBIX BOJA M OTXOISIIMX ra3oB, UX
KJIaccu(UKalus Mo CTeneHu aucnepcHocTu. Tumbl nucnepcHbix cucteM. CycrneHsus,
SMYJIbCHS, M€HA, MbLIb, TYMaH.

Hopmatusbl kauectBa BOo3aymHOW cpeasl. [lonsatue o nByx tumax ITJAK mia Bospyxa.
I1IB u BCB. Ux pacuer. Pacuetr 3pdekTrBHON BBICOTHI TPYObl M CAHWTAPHO — 3AIUTHON
30HbL. [lonaBnenue BbAeneHUS B aTMOC(EPY BPEIHBIX BEIIECTB B UCTOYHHKE HX
o0Opa3zoBaHusl.

CpoiictBa u knaccudukanust Boa. KayectBo Boapl. TexHomormueckas BoAa M CTOYHBIC
Bojbl. OmnpeneneHue HEOOXOAUMOI CTENEHU OYHCTKU MPOU3BOJICTBEHHBIX CTOYHBIX BOJI.

Knaccugukamus orxonos. Bropuunsie marepuanbHbie pecypchl. OcoOeHHOCTH paboThI
C TOKCUYHBIMU U PaJMOAKTUBHBIMU OTXOJaMH. [IOMUTOHBI MO MX 00E3BPEKUBAHUIO U
3aXOpPOHEHHUIO.

Knaccudukanus, pasHOBUTHOCTH U XapaKTEPUCTHKA METOIOB 3alllUThl OKpPY)KaroIien
cpenpl. Ou3nyeckue, XuMHUIecKue, GU3NKO — XUMUYECKHE U OHOJOTUYECKHE METOJIBI.

Tema 6.®u3nyeckne MeTOAbl OYMCTKH CTOYHBIX BOJA M OTXOASIIUX Ia3oB .

Teopernyeckne OCHOBBI PA3ACIICHUS] CYCHEH3MM U 3MYJIbCHM.

OOme cBefeHUSI O TEOPUSX OCAKICHUS, MPOIECKUBAHUS U (PUIBTPOBAHUSA. 3aKOHBI
JBUKEHUSI TBEPIABbIX Tel B XUAKOM M Tra3oo0pazHoil cpenax. Kuneruka nporeccoB. Cxembl
ux peanusauuu. [IpuMepsl pacyeToB OTCTOMHHMKOB, pemeTok U (puiabTpoB. Teopus mporeccos
paszieneHus CycneH3ui B neHTpudyrax. MeTosisl opraHu3alii TEXHOJOTHYECKUX MPOIIECCOB
OTCTaWBaHUs, MPOIEKUBAHUSA, QUIHTPOBAHUS U LEHTPUDYTUPOBAHHUSL.

Tema 7.XumMn4yeckue MeTOAbI OYMCTKH CTOYHBIX BOJ M OTXOIALIUX Ia3oB

TeopeTnueckre OCHOBBI NPOLIECCOB HEUTpAIN3alMM, OKHCIEHUS, BOCCTAHOBIICHUS U
BBIJICJICHHS BEIIECTB B BUJE MaJOPAaCTBOPUMBIX COECIMHEHMM M HMX MPUMEHEHHE B MPOLEccax
OUMCTKU PA3IMYHBIX cpei. Pacder KonMuecTB peareHTOB MO ypaBHEHUSM peakuuil. Beidop
Haubosiee F((PEKTUBHBIX BOCCTAHOBHUTENICH W OKUCIUTENCH MO BEIMYMHAM DJIEKTPOIHBIX
MOTEHIIMAJIOB BEUIECTB. YCJIOBHE BBINAJEHUS OCAJKOB M3 PAaCTBOPOB 3JEKTPOIUTOB. Pacuer
BenuuuH pH npu mombope peareHTOB ISl HEHTpaTu3aliuu.

Tema 8.DPuU3UK0 — XMMUYECKHE METOJbl OYMCTKH CTOYHBIX BOJA M OTXOAAILIMX ra3oB

Teopernueckrne OCHOBBI COPOLIMOHHBIX MPOILIECCOB OYUCTKH cpell. OCHOBHBIE MOHSATHS
u onpezaencHus ( agcopOius, adcopOims, amcopoar, aacopOTHB, aacopOeHT ). duznueckas
azcopbOmus u xemocopoumsi. M3orepmer agcopomuuu JIsurmiopa, Operinannxa u ['enpu.
Omnpenenenrne MUHUMAIBHOTO pacxoja mnorioturens. [IpuHIUNbI pacyeTa U MOCTPOEHUS

azncopbepoB. JlecopOuus. MexanusMbl pereHepanuu ajacopoentos. Ilpumepsr
HCMOJIb30BaHUSI.

Teopetnueckre OCHOBbI MOHHOTO oOMeHa. CTpoeHHe W THUIbl MPUPOJHBIX U
CUHTETHUYECKUX HOHUTOB. MoHooOMeHHbIe peakiuu. MloHooOMeHHOe paBHOBecue. Perenepanus
HOHUTOB. [IpumMepsl HOHOOOMEHHOW OYHMCTKH.

Teopernueckrne OCHOBBI MPOLECCOB 3KCTpakMU. OCHOBHBIE MOHATUS ( DKCTPAKT,
paduHar, sKcTpareHt, ko3dduimeHt pacnpeaeneHus ). [IpuMepbl UCIONB30BaHUS IKCTPAKIHH
B IIPOLIECCAX OYMCTKHU.



Teopernueckrne OCHOBBI MPOLECCOB KOAryISIUUU U (iaoKyassuud. OCHOBHbIE HOHATHS U
OIpECIICHUSI.

CrpoeHre KOJUIOMAHBIX YacTULl. MexaHu3M oOpa3oBaHMs XJIONbEB NpHU JIEHCTBUU
KOaryJasHToB M (hiokyyisHTOB. ONTUMU3AIMS O3Bl PEarceHTOB.

Mexanusm npoueccoB ¢uiotauuu. PakTopbl, BIUSIOIIME HA SHEPTrUI0 00pa3oBaHUs
KOMILIEKCA «I1y3bIpeK — yacTuia». Crnocodbl (QuoTalmoHHOW OYMCTKH. Pacuer s(ppexkTHBHOCTH
W3BJICUCHMSL.

MemOpaHHBIE CIIOCOOBI pa3feieHHs IUCHEPCHBIX cUcTeM.. OCHOBHBIC MOHATHS (
0CMOC, 0OpaTHBI OCMOC, OCMOTHYECKOe AaBieHue ). OOpaTHBIl 0CMOC M yIbTpaHIbTPALHS.
Pacuer ocmoTHueckoro nasieHus 1o ypaBHeHHI0 Bant —I'odda. Mexanusm nepenoca
npuMeceil yepe3 MeMOpaHbl. [IpuMepsl HCIIONB30BaHUS Ui OYMCTKHA CTOYHBIX BOJI.

TeopeTnueckre OCHOBBI 3JIEKTPOXMMHUECKUX METOJ0B OUYUCTKU. AHOJHOE OKHUCIIEHUE,
KaTO/JHO€ BOCCTaHOBJIEHUE, 3JIEKTPOKOATYISILIMS, EKTpoduioTanus, daekTpoaranus. Pacuer
(P PEKTUBHOCTH MCIOIB30BAHUS 3TUX METOJIOB MPH OYUCTKE CTOYHBIX BOJI.

Teopernueckue ocHOBbI Katanusa. Kiaccupukanus KaTaIMTHUECKUX MPOLIECCOB.
OcHoOBHbIE MOHATHS (HOPMAIBHOM KUHETHKH ( SHEPrHsl aKTUBALMM, MOPSJIOK pEaKIHH,
JHEPreTHUYECKUil Oapbep peakiuu ). 3aKOH JEHCTBYIOLIMX Macc. YpaBHEHHE AppeHuyca.
[TpaBunio Bant — 'odda. I'eteporennsiii 1 romoreHHbld Katanu3. CeneKTUBHOCTD,
aKTUBHOCTh, PETEHepalus U OTpaBJICHUE Karaiam3aropa. BeiOop cocraBa M mapameTpoB
karanu3aTopa. [Ipumepbl Hcnonb30BaHMs JUIsl OUUCTKHU ra30BBbIX BBIOPOCOB.

Tepmuueckue METObl 00E3BPEIKUBAHMS 3arPS3HEHUI CTOYHBIX BOJ M OTXOJSIINX
ra3oB. KoHlleHTpHpoBaHHE CTOUHBIX BOJ. BblneneHne BeUlecTB U3 KOHLIEHTPUPOBAHHBIX
pacTBOpoB. TepMOOKUCIUTENBHBIE METO/bI 00€3BpeKMBaHUA. TepMuueckas HeWTpaau3arus
OTXOJIIMX U OTPAabOTaBIIUX Ta30B: MPSMOE CKUTAHUE, TEPMUUYECKOE OKUCIIEHUE.

Tema 9.bnonornyeckne Meroabl OYMCTKH CTOYHBIX BOJA M OTXOASIIHX ra3oB

Teopernueckne OCHOBBI OMOJOIMYECKOW OYMCTKU. XapaKTepUCTHKA MHKPOOPTaHU3MOB
U UX CHOCOOHOCTH pearupoBarh ¢ OPraHUYECKUMH U HEOPraHMYECKUMHU MPUMECSMHU.
OcHoBHbIE MOHATUS U ompeneneHus Merona ( GepMEHTHBIN KaTalu3, akKTUBHBIN W,
Ouorenka ). THrubuTopsl M kaTanu3atopbl (pepMeHTHOro karanusa. [IporHosupoBanue
BO3MO>XHOCTH HCIIOJIb30BAHUS METOJIa JJIsi OYMCTKU BOJBL. IIpMHIHMIIBI KOHCTPYHMpPOBaHUS
COOpPYKEHHUH Ui OMOJIOTUYECKOM OYMCTKM CTOYHBIX BOJI: a3POTEHKH, OKCHTEHKH,
Ouonornyeckue Npyssl, mons a’panuu. [IpakTuueckas peanuzanusi OMOJOIMUYECKHX METO/I0B
OYHUCTKH Ta30B: OMOPHIBTPBI, OMOCKPYOOEpHI.

3.4 TemaTuka ceMMHAPCKHUX/MPAKTHYECKUX M J1a00PaTOPHBIX 3aHATHI

3.4.1. CeMuHapcKue/mIpakTUYECKHUE 3aHATHS

1. Hepapxuueckas opraHuzanusi MpOU3BOACTBEHHBIX IMPOLECCOB: OTPACib, 3aBOJ,
11X, TEXHOJIOTHYECKasl JIMHUS, TUIIOBOW TEXHOJOTUUYECKHH MPOIecC ( SAUHUYHBIN DJIEMEHT
TEXHOJIOTHYECKOH CXEMBI ).

2. DKOJIOTMYECKasi OLICHKA BIUSHHUS MPOMBIIIIEHHOCTH HAa OKPYKAMOIIYI0 Cpeny U
OTpaHUYECHUE €€ BO3IACHCTBUI.
3. Pa3BuTHE 5KOIOrMYECKH YMCTOrO MPOM3BOACTBA HA OCHOBE CO3JIaHUS

IMIPUHIUIIAAIBHO HOBBIX M PEKOHCTPYKLUS CYLIECTBYIOIIMX IMPOU3BOJICTB.
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4. Co3naHue Ha 3TOM OCHOBE HKOJIOTMYECKH YHUCTBIX MPOU3BOJCTB, MPEAIPHUITHH,
IIPOMBIIUIEHHBIX OOBEIUHEHUN, TEPPUTOPUAIBHO — IPOMBILIUIEHHBIX KOMIUIEKCOB.

S. Hopmatusbl kadectBa Bo3aymHOM cpenbl. [lonarne o aByx tunax IIJIK mus
Bozayxa. [1/IB u BCB.

6. CaoiicTBa u kiaccudukanus Boa. KauectBo Boabl. TexHojormdeckas Boja u
CTOYHBIE BOJBI.

7. MeToapl OpraHu3aluy TEXHOJOTUYECKUX IPOLECCOB OTCTaWBAHUSA,
IpOLEXKUBaHUS, (PUIBTPOBAHUS M LIEHTPUPYTHPOBAHUS.

8. Teopernueckne OCHOBBI MPOLECCOB HEUTpAIU3AlUU, OKUCIICHMUS,

BOCCTAHOBJICHHSI U BBIICTICHHS BEIISCTB B BHUJIEC MAJIOPACTBOPHMBIX COCAMHEHUN M HUX
NPUMEHEHHE B IMPOIECCaX OYUCTKU Pa3IMYHBIX Cpeil.

9. Teopernueckne OCHOBBI MPOIECCOB IKCTpakiMu. OCHOBHBIC MOHATHS ( 9KCTPAKT,
paduHAT, SKCTpAreHT, KOA(QPUIMEHT pacnpeneneHus ).

10. TeopeTndeckre OCHOBHI KaTayim3a. Kiaccudukamus KaTaAIUTHISCKUX MPOIECCOB.
OcHoBHBIC TOHATHS (HOPMAIBHOW KUHETHKH ( SHEPTHsl aKTUBAIMH, TOPSIOK PEaKIIUH,
DHEPreTHUSCKUN Oapbep PEeakiuu ).

11. TeopeTnyeckne OCHOBBI OMOJOTHYECKOH OYHMCTKH.

12. XapakTepucTiKa MUKPOOPTaHU3MOB M UX CIOCOOHOCTH pearupoBaTh C
OpPTaHWYECKUMH W HEOPraHWYCCKUMH mpuMecsiMi. OCHOBHBIC TIOHSTHS U OIPEICTICHHS
Meroaa ( (hepMEHTHBIN KaTajau3, aKTHUBHBIA WJI, OWOIUICHKA ).

13. Kimaccudukanusi 0TX010B. BTOpU4HBIE MaTepHaIbHBIE PECYPCHI.

OOmre u crenuaibHble METOJbI TIePePadOTKU OTXOJIOB.

14. Teopernueckrie OCHOBHI AU(PY3HOHHBIX TPOIECCOB B atMocdepe u rHuapocdepe.

15. TexHONOT sl OCHOBHBIX MPOMBIIUICHHBIX POU3BOJICTB.

16. [IpuunHBI 00pa30BaHUs BPEIHBIX BEIIECTB MPH CTOPAHUH YTIEBOJIOPOIHOTO
TOMIMBA. BUIbl TOMNIMBa, UX BIMSHHUE HA COCTaB OTPabOTaBIIUX Ta30B.

17. Knaccudukamusi HEUTpaIU3aTOPOB.

18. BriOop OCHOBHBIX TMapaMeTpOB aKTUBHOM 30HBI HEWTpaIu3aTopa.

3.4.2. JlaGopaTopHbIe 3aHATUS

He mpenycMmoTrpensl
3.5 TemaTnka KypcoBbIX NIP0EKTOB (KYPCOBBIX padoT)

He nmpenycmotpenst.
4, Y4eOHO-MeTOAMYECKOEe M MH(POPMAIITMOHHOE o0ecTieueHue

4.1 Hopmatusnblie 10kyMeHTbI 1 'OCThbI

1. CaulluH 2.1.3684-21 "CanutapHo-3111€MHUOJIOTHYECKHE TPEOOBaHUS K COAEPKAHUIO
TEPPUTOPUI TOPOJCKUX U CENbCKUX MOCENICHU, K BOAHBIM 00BEKTaM, MUTHEBOM BOJIE U TUTHEBOMY
BOJIOCHA0KEHUIO, aTMOC(EPHOMY BO3/IYXY, TOYBAM, KHIIBIM TOMEIICHUSM, SKCIUTyaTalluu
IPOM3BOJICTBEHHBIX, OOIIIECTBEHHBIX MOMEIIEHUH, OpraHU3alMy U POBEJCHUIO CAHUTAPHO-
MPOTUBOAIHIEMUYECKUX (TTPOPUITAKTHUECKUX ) MEPOTIPUSATHI".

URL :https://www.rospotrebnadzor.ru/files/news/SP2.1.3684-21_territorii.pdf

2. CnpaBounuku H/IT:
URL:https://www.gost.ru/portal/gost/home/activity/NDT



https://www.rospotrebnadzor.ru/files/news/SP2.1.3684-21_territorii.pdf
https://www.gost.ru/portal/gost/home/activity/NDT
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4.2  OcHoBHasi 1MTepaTypa

1. Kombnos, B.b. Teopernueckne 0CHOBBI 3alIMTHI OKPYKAIOIIEH CpeIbl: YAICOHUK JIJIst
By30B : [16+] / B.b. Konsnos, O.B. Konapatsera ; pea. B.b. Konbios. — Mocksa : [Ipomereid,
2018. — 734 c. : cxem., Taba. — Pexxum noctyna: o noamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=483194

4.3 JlomoJIHUTEJbLHAS JIUTEepaTypa

1. BetomkuH, A.I'. OCHOBBI HH)KEHEPHOH 3alIUTHI OKpYKatomiei cpeast : [16+] / A.T.
BeromkuHn. — 2-e u3n., ucnp. u gon. — Mocksa ; Bonoraa : Uadpa-Unxenepus, 2022. — 461 c. :
ui., Tabin., cxem. — (MHxeHepHas skonorus i 6akaiaBpuara). — Pexxum ocTymna: 1mo moanucke. —
URL: http://biblioclub.ru/index.php?page=book&id=564894

2.CocHoBckui, B.W. [Ipoueccel u anmapatsl 3alIUTHI OKpY>Karolieil cpeanl. A6copOrus
razoB / B.1. CocnoBckuii, H.b. CocnoBckas, C.B. Ctenanosa ; deaepanbHOE areHTCTBO 10
oOpazoBanuto, 'OY BIIO Ka3zanckuii rocygapcTBEHHBIN TEXHOJIOrMUeCKU yHUBepcuTeT. — Ka3zanb
:KI'TY, 2009. — 114 c. : un — Pexxum goctyna: no noanucke. — URL:
http://biblioclub.ru/index.php?page=book&id=259096

4.4  JnekTpoHHBbIE 00pa3oBaTeJbHbIE pecypchl

1. DOP «TeopeTnueckre OCHOBBI 3aIIUThI OKPYKAIOIIEH CPEAbI»:
https://online.mospolytech.ru/local/crw/course.php?id=10290

45  JIuueH3uOHHOE U CBOOOIHO  pacmpocTpaHsieMoe MporpaMMHoe
o0ecneyeHnme
He npenycmorpeno.

4.6 CoBpemeHHbIe MPo(eccHOHAIbHbIE 0a3bl JAHHBIX U HH(OPMALMOHHbIE
CIIPABOYHbIE CHCTEMbI

1. Koncynbtant [Imoc
URL: https://www.consultant.ru/
2. NadopmarnmonHas cetb « TexakcnepT»

URL.: https://cntd.ru/

S5. MarepuaibHO-TEXHUYECKOE o0ecriedeHmne

[IpoBenenne mneKUUN OCYIIECTBISETCS B OOILIEYHUBEPCUTETCKUX ayIUTOPUAX, TAE IO
BO3MOXXHOCTH MOXKHO TPEIyCMOTPETh JEMOHCTPAlUio (UIBMOB, CIalJ0B MM MCIOIH30BaTh
pa3natouyHble MaTepuaibl. [IpakTudeckue 3aHATHS C NPUMEHEHHEM MYJIbTUMEIAUMHBIX CpEICTB
npoBoAasTcs B aynutopui. (OcHaleHa NpoeKTOPOM, IKPaHOM, CTOJIAMM, CTYJIbSIMU, TOCKOH) .

6. MertoauyecKkue peKoOMeHIANI


http://biblioclub.ru/index.php?page=book&id=483194
http://biblioclub.ru/index.php?page=book&id=564894
http://biblioclub.ru/index.php?page=book&id=259096
https://online.mospolytech.ru/local/crw/course.php?id=10290
https://www.consultant.ru/
https://cntd.ru/
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6.1 MeToanuyeckue peKOMeHAAINH JJsl MPenogaBaTes M0 OpraHu3anum
o0yueHust

OCHOBHBIM TpeOOBaHHUEM K MTPETIOIABAHUIO JUCIUTUIMHBI SBIISIETCS TBOPUYECKHIA, TPOOIEMHO-
JTUAJIOTOBBIM TOJIX0J], TMO3BOJSIONUINI MOBBICUTH HMHTEPEC CTYACHTOB K COJCPKAHUIO Yy4eOHOTro
MaTepuaa.

OcHoBHas (opMa H3yueHUsI U 3aKPEIUICHUS 3HAHUUM 0 3TOW NUCUUIUIMHE — JICKIIMOHHAs,
naboparopHas M npakTuueckas. lIpernonaBarens JOMKEH MOCIEAOBATEIbHO BBIUUTATh CTYIEHTaM
pAN JEKUMH, B XOJ€ KOTOPBIX CIEAyeT COCPEAOTOYUTh BHHMMAaHHE HA KIFOYEBBIX MOMEHTAX
KOHKPETHOI'O TEOPETHMYECKOI0 MaTepualla, a TaKKe OPraHM30BaTb IPOBEACHUE IPAKTUYECKUX
3aHATUA TakuM o00pa3oM, uTOObI AKTUBU3UPOBATH MBIIIJICHHE CTYJIEHTOB, CTUMYJIHPOBAThH
CaMOCTOSITENIbHOE H3BJICYCHHE HMH HEOOXOAMMOW HH(OpPMAIMM M3 pa3IMYHBIX HCTOYHHUKOB,
CPaBHUTEJbHBIN aHaJU3 METOJOB pEUICHUM, CONOCTABJICHHE IOJYYEHHBIX pE3YyJIbTaTOB,
(OpMYITHPOBKY M apryMEHTAII0 COOCTBEHHBIX B3IJISIIOB HA MHOTHE CIIOPHBIE TPOOIIEMBI.

OcHOBY y4eOHBIX 3aHATHH IO JAWCHUILUIMHE COCTABIIOT JEKIuH. B mpomecce oOydeHus
CTYJCHTOB HCIOJB3YIOTCS PAa3IMYHBbIC BUBI YUCOHBIX 3aHATUN (AyJUTOPHBIX U BHEAYAUTOPHBIX):
JIEKLIMU, CEMUHAPCKUE 3aHATHS, JaOOpaTOpHbIE pabOThl KOHCYNIbTALUU U T.A4. Ha nepBoM 3aHATHH 110
JAaHHOW y4eOHON NIUCHUIUIMHE HEOOXOIMMO O3HAKOMHUTH CTYJIEHTOB C MOPSIKOM €€ H3ydeHus,
PACKpBITh MECTO M POJIb JUCLUILIIMHBI B CUCTEME HAayK, €€ INPAKTUYECKOE 3HAYECHUE, JOBECTH 10
CTYJEHTOB TpeOoBaHUs Kadeapbl, OTBETUTH Ha BOIIPOCHI.

[Tpy moAroTOBKE K JIEKIIMOHHBIM 3aHATHSAM MO Kypcy HEOOXOAMMO IMpPOAyMaTrh IUIaH €T0
MIPOBECHUS, COJIEP)KAHUE BCTYNHUTEIbHOW, OCHOBHOM M 3aK/IIOUUTEIbHOM 4YacTH JIEKLUH,
O3HAKOMHUTHCSI C HOBHHKAMH Y4YeOHOW W METOAMYECKOW JIMTEpaTyphl, MyOIMKanHUsIMU
MEPUOIUYECKON TMeYaTh N0 TeME JIEKIIMOHHOIO 3aHSTHS, ONPENEIUTh CPEACTBA MaTepUATIbHO-
TEXHUUYECKOT0 00ecredeHHsl JIEKIIMOHHOTO 3aHATHS U MOPSAAOK MX MCIOJB30BaHUS B XOJ/I€ UTCHMS
JEKIHUH. Y TOYHUTH IUIaH MPOBEACHUS TPAKTUYECKOTO 3aHATHUS MO TEME JICKIUH.

B xoie neKIMOHHOTO 3aHsSTHs NPENoAaBaTeb JOJKEH Ha3BaTh TEMY, yueOHbIE BOIIPOCHI,
03HAKOMUTbH CTYJIEHTOB C IIEPEYHEM OCHOBHOM U JOTIOJIHUTEIBHON JIUTEPATYPHI IO TEME 3aHATHS.

Bo BcTynuTensHON 4acTH JEKIMU 0OOCHOBATH MECTO U POJIb M3y4aeMOW TEMbI B YUEOHOM
JUCLUILJIMHE, PAacKphITh €€ MpaKkTUYecKoe 3HaueHue. Ecnu uuTaercss He mepBas JEKUUsA, TO
HE00XO0IUMO YBA3aTh €€ TEMY € MPeAbIAYIIEH, He HapyIlias JOTUKU U3JI0XKEHHs y4eOHOTro MaTepuara.
Jlekuuio crneayeT HauMHaTh, TOJIBKO YETKO 00O3HAUYMB €€ XapakTep, TEMY M Kpyr Te€X BOINPOCOB,
KOTOpBIE B €€ X0/€ OyIyT paCCMOTPEHBI.

B ocHOBHON 4acTu JEKIUM CcIeAyeT pacKpblTh COJAEp)KaHHE Y4eOHBIX BOIIPOCOB,
AKIICHTUPOBATh BHUMAHHUE CTYJACHTOB Ha OCHOBHBIX KaTErOpHUsAX, SBJICHUAX M IIpoOLEcCcax,
OCOOCHHOCTSIX WX MPOTEKaHUs. PacKphIBaTh CYIIHOCTh U COJAEP)KAHUE PA3TMYHBIX TOUYEK 3PEHHS U
Hay4yHBIX TIOAXOJOB K OOBSICHEHHIO TeX WIM WHBIX sBIeHUM U mpoueccoB. Crenayer
apryMEHTHPOBAHO OOOCHOBAaTh COOCTBEHHYIO IMO3UILHUIO MO CHOPHBIM TEOPETHUECKUM BOIIPOCAM.
[IpuBoauTe mpuMepsl. 3aAaBaTh IO XOAY H3JIOKEHUS JIEKIIMOHHOIO MaTepuaja PUTOPUUYECKHE
BONPOCHI M CaMOMY JaBaTh HAa HUX OTBET. JTO CIOCOOCTBYET AaKTUBH3AIMH MBICIHTEIHHOM
JIEATEIPHOCTH CTYJIEHTOB, IOBBIINICHUI0 WX BHUMAaHHS M HMHTEpeca K MaTepualy JEKLIHH, €€
conepxanuto. IlpernonaBaTens AODKEH PYKOBOAMTH pabOTOM CTYIEHTOB IO KOHCHEKTHPOBAHUIO
JIEKIIMOHHOTO MaTepuaja, MOAYEpPKUBATh HEOOXOJUMOCTh OTpPa)XKeHHs B KOHCIEKTaX OCHOBHBIX
MOJIOKEHUH U3ydaeMOU TeMbl, 0CO00 BBIAETSISI KaTerOPUITHBIN amnmapar.

B 3akimounTenbHOM 4acTu JeKIUU Heo0X0IuMO c(OopMyIUpOBaTh 00IIKE BHIBOBI MO TEME,
PaCKpBIBAIOLIME COJIEPKAHNE BCEX BOIPOCOB, TOCTABIEHHBIX B JEKIIMH. OOBSIBUTH IJIaH OYEPETHOTO
CEMHHApPCKOT0 HWJIM J1a0OpaTOPHOTO 3aHATHS, JaTh KpaTKUEe PEKOMEHJAlW{ [0 TOJArOTOBKE
CTYZICHTOB K CeMHUHapy WM jabopaTopHoil pabore. OnpenesnTs MECTO U BpeMsi KOHCYJbTalluu
CTYJEHTaM, MOXEJIaBIIUM BBICTYIUTh Ha CEMHHApe C JOKJIaJaMu U pedeparaMu MO aKTyalbHbIM
BOIIPOCaM 00CYX/IaeMOI TEMBI.
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[enb npakTUyYecKuX U Ja0OPAaTOPHBIX 3aHIATUN — 00ECTIEYUTh KOHTPOJIb YCBOCHHS Y4eOHOTO
MaTepuaia CTyJeHTaMH, pacLIMpEHUE U YriyOJeHUe 3HAHUM, IT0JIy4€HHBIX UMH Ha JIEKLUAX U B XO/1€
camocTosTeNnbHOil paboThl. [loBbiieHue >QPEKTUBHOCTH MPAKTUYECKUX 3aHSATUNH JOCTUTAETCS
MOCPEJCTBOM CO3JIaHUSI TBOPUECKOW OOCTAaHOBKM, PACIOJAraionield CTYJEHTOB K BBICKA3bIBAHUIO
COOCTBEHHBIX B3IVISIIOB M CYXIEHUH N0 0OCYKJaeMbIM BOIpPOCaM, >KEJIAHUIO Y CTYACHTOB
opadoTaTh y JOCKHU IIPH PEIICHUH 3a]1a4.

[Tocne Kaxooro JIEKIIMOHHOTO, JIa0OpAaTOPHOTO M IPAKTHUYECKOrO 3aHATHS CHAEIaTh
COOTBETCTBYIOILYIO 3alMCh B JKypHajaX ydeTa MOCEHIaeMOCTH 3aHSTHH CTYJACHTaMH, BBISICHUTH Y
CTapOCT y4€OHBIX TPYIII IPUYUHBI OTCYTCTBHS CTYACHTOB Ha 3aHATHUSIX. [[pOBOUTE TPYIIOBBIE U
VHAMBHUYaJIbHbIE KOHCYJIBTALlUU CTYIEHTOB 10 BOIIPOCAaM, BOSHUKAIOIIUM Y CTYIE€HTOB B X0JI€ MX
MOJTOTOBKU K TEKYILIEH U MPOMEKYTOYHON aTTeCTalluy M0 yueOHON AUCHUILIINHE, PEKOMEH/I0BaTh B
MOMOIIb YYeOHBIC U JPYTHUe MaTePUabl, a TAK)KE CIPABOYHYIO JIUTEPATYPY.

OneHka BBICTaBIISETCS IPENOaBATENIEM U OOBSIBIISIETCS MTOCIIE OTBETA.

[IpenonaBareny, NpUHUMAIOLIMI 3a4€T WM SK3aMEH, JMYHO HECET OTBETCTBEHHOCTH 3a
MPABHJIBHOCTH BHICTABJICHHS OLEHKU.

6.2 MeToanuyeckue yKa3aHusl J1Jisi 00yYAIOMIUXCS 110 OCBOECHHIO THCIIUTLTHHBI

Pa6oTa CTYJACHTA HAIIpaBJICHA Ha:

. W3YYCHHE TCOPETHYECKOr0 MaTepuaia, MOJArOTOBKA K MPAKTHUYECKUM 3aHATHAM U
BBINOJIHEHHUE MTPAKTUYCCKUX PaOOT

. MIOJITOTOBKA u BBITIOJTHEHUE TECTUPOBAHUS c UCTIOJIH30BAHUEM
00111e00pa30BaTeIbHOTO IMOPTAJIa

. HanucaHue pedepara no npeyIoKeHHON TemMe

CamocrosTenbHas paboTa CTYICHTOB INpEACTaBiIseT co00il BaxHelIlee 3BEHO y4eOHOTro
mpoiiecca, ©0€3 TMPaBWIBHOW OpraHU3allMd KOTOPOTO OOYYalOIIMICS HE MOXKET ObITh
BBICOKOKBAJIN(DUIIMPOBAHHBIM BBIITYCKHUKOM.

CTyneHT NOJKEeH NMOMHUTh, YTO HAYMHATh CaMOCTOSITENIbHBIE 3aHSTHUS CIEAYET C MEPBOro
CeMecTpa U MPOBOAMUTH UX peryssipHo. OueHb BaXKHO NPUIOKUTh MAKCUMYM YCHJIUI, BOJIH, YTOOBI
3aCTaBUTH ce0s1 pabOTaTh C MOJHON HATPY3KOU € IEPBOTO JHS.

He cnenyer orkiagpiBaTh paboTy Takke M3-3a HEPaOOYEro HACTPOEHHUS WIIM OTCYTCTBUS
BIOXHOBeHMs. HacTpoeHue HykHO co3zaBath caMoMy. [loHMMaHne HEOOXOIMMOCTH BBIIOJIHEHUS
paboThl, 3HaHUE LIEJIH, OCMBICIIEHUE NEPCTIEKTUBbI OJIArONPUATHO BIMSIOT HAa HACTPOCHUE.

Kaxxaplii CTyA€HT JOMKEH caM IUIaHMPOBAaTh CBOIO CAMOCTOSTEIbHYIO paboTy, MCXOns U3
CBOMX BO3MOYKHOCTEH M NPUOPUTETOB. DTO CTUMYJHPYET BBIIOJHEHHE paboThI, co3jaer Ooiee
CIOKOWMHYIO OOCTaHOBKY, YTO B UTOI'€ MOJIOKHUTEIBHO CKa3bIBa€TCA HA YCBOEHUHU MaTepHaa.

BaxxHo mosiHee yuecTb 00CTOSTENbCTBA CBOEH pabOThl, YACHUTH, UTO SBJISETCS IVIABHBIM Ha
JTAHHOM 9JTare, KaKylo IMOCJeI0BaTeNbHOCTh pabOThl BHIOPATh, YTOOBI BHIOJHUTH €€ JIy4dlle U C
HAauMEHBIIMMHU 3aTpaTaMHU BPEMEHU U SHEPTUH.

Jis 11o10TBOpHOIM paboThl HEMANOBa)XKHOE 3HAYEHHE MMEET OOCTaHOBKA, OpraHM3allus
pabouero Mecta. HykHO T0OUTBCS, 4TOOBI MECTO PabOTHI MO BO3MOXHOCTH OBUIO MOCTOSIHHBIM.
Pabota Ha IpUBBIYHOM MecTe JieaeT ee 6osee m10g0TBOPHOM. [IpoyKTHBHOCTE pabOThI 3aBUCHUT OT
IIPABWJIBHOTO YEpENOBaHUSA TpyAa U oTnabIXa. [loaTOMy Kaxzaple yac WiIM JBa CIEQyeT AENaTh
nepepblB Ha 10-15 mMuHyT. BBIXOgHBIE NHM JIydllle HOCBSATUTH AKTUBHOMY OTHBIXY, 3aHATHAM
CIIOPTOM, MPOTYJIKaMHU Ha CBEXEM BO3AyX€ U T.1. [[axe nepexiaroueHne ¢ 0JHOrO BUJa YMCTBEHHOM
paboThI HA IPYTOi MOXKET CITYKUTh aKTUBHBIM OTJIBIXOM.

CryneHT JODKEeH MOMHHUTh, YTO B Tpolecce OOY4YeHHs BaKHEHIIyI0 pOjib HUIpaer
camocrosTenbHas paboTa ¢ kHUroil. Hayuntecs paboTarh ¢ KHMUroi — BaxkHeas 3a/1a4a CTy/IeHTa.
be3 aToro HaBbIka OyJeT Ype3BbIYAHO TPYAHO U3Y4aTh MPOTrPAMMHBINA MaTepuai, 1 MHOTO BpeMEHHU
OymeT moTpadeHO HepanMoHanbHO. PaboTa ¢ KHHUTo#M CKJIambIBaeTCs W3 YMEHHUS TOJ00paTh
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HE00XO/IMMbIe KHHUTHM, pa300paThCsl B HUX, 3aKOHCHEKTHUPOBATh, BbIOpATh INIABHOE, YCBOUThH U
IIPUMEHUTD Ha IIPAKTHUKE.

1. DoH/1 O1LIEHOYHBIX CPEIACTB

7.1  MeToabl KOHTPOJISA M OLICHNBAHUA Pe3yJIbTATOB 00y4eHH

Jlo naTbl mpoBeJeHHs MPOMEKYTOUYHOM aTTECTAllMK CTYACHT JOJDKEH BBIIIOJHUTH BCE pabOTHI,
MPelyCMOTPEHHBIE HACTOAIIEH paboueii mporpammoii JucuuIuinHbl. [lepedens 00s3aTenbHBIX pPadoT
¥ opMa OTYETHOCTH TPEACTABICHBI B TaOJIHIIE.

Ilepeuenp o00s3aTeNbHBIX paOOT, BBIIOJHAEMBIX B TEUEHUE CEMECTpa I10 JIUCLMILIMHE
«TeopeTnyeckne OCHOBBI 3AIUTHI OKPYKAKOLIEH CPEIbD»

Bun pabotst @®opMa OTUETHOCTHU U TEKYILIETO KOHTPOJIS
[TpakTrueckue OdopmneHHbIC BBITIOJIHEHHBIE MPAKTUYECKHE pabor,
paboThI MPEAYCMOTPEHHBIX pabodeil MporpaMMoil IHUCHMIUIMHBI C OTMETKON
MperoaaBaTeliss «3auTEHO», ©CIH BBHINIOJHEHBI W O(OPMIICHBI BCE
paboTHL.
Pedepar [IpencraButh pedepaT Mo BHIOpAHHONH TeME C OLICHKOM

mpenojaBaTeniss MO pe3ylbTaTaM MpeicTaBieHus pedepata B ¢opme
MIPE3eHTANK U HAa OyMa)KHOM HOCHUTEIIE.

TectupoBanue Onenka mpernojaaBareis, €CIH Pe3ylbTaT TECTHUPOBAHUS TIO
mkase cocrasiser oonee 41 %.

7.2 llIkana u KpUTEPUHU OLIECHUBAHUS Pe3yIbTATOB 00yUeHUS

7.2.1. lllkana oueHuBaHus pedepara

[Ikana oueHMBaHUSA Onucanue

OtimyHo BeimonHeHnsl Bce TpeOoBaHMsS K HAMMCAaHWIO M 3alMTe pedeparta:
o0o3HaueHa mnpoOiemMa U 00OCHOBaHA €€ aKTyaJbHOCTb, IMPOBEIEH
aHaJM3 Pa3JIMYHBIX TOYEK 3PEHHs Ha paccMaTpUBaeMylo MpolieMy U
JIOTUYHO U3JI0KEHa COOCTBEHHAs O3UIHS, CHOPMYIUPOBAHBI BBIBOIBI,
TeMa pacKpbITa MOJHOCTBIO, BBIIEPKaH 00BEM, COOITIOICHBI TPEOOBAHUS
K BHEmIHEMY OQGOpPMIICHUIO, JaHbl NpPaBWIbHBIE OTBETHl Ha
JIOTIOJTHUTEIIbHBIE BOPOCHI.

Xopomuio OcHoBHble TpeOOBaHUS K pedepaTy U ero 3aliuTe BHIIOJIHEHbI, HO MpU
9TOM JOMYIIeHbl HeNouYéThl. B 4acTHOCTH, MMEIOTCS HETOYHOCTH B
U3JI0KEHUN MaTepHana; OTCYTCTBYET JOrMUYecKas MOCIe10BaTeIbHOCTb
B CY)KICHMSX; HE BblIEpKaH 00bEM pedepaTa; UMEIOTCS YIYUICHUS B
o(QOpMIIEHHH; Ha JIONOJHUTENIbHbIE BONPOCHI MpPU 3aLIUTE JaHbI
HETIOJTHBIE OTBETHI.

Y 10BIIETBOPUTEIBHO Nmerotes cyiecTBEHHBIE OTCTYIUIEHUS OT TpeOoBaHui K pedepaty. B
YaCTHOCTH, TeMa OCBEIeHa JIMIIb YaCTHYHO; JOMYIIeHbI (pakTUYecKue
OmMOKH B COJAEpPKAHWUU KypCcOBOW pabOThl WM TIPH OTBETE Ha
JIONIOJIHUTEIbHBIE BOIPOCHI; BO BPEMsI 3aILIUTHI OTCYTCTBYET BBIBOJ.
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HeynosnerBopurensno | Tema pedepata He packpbiTa, OOHApPYKUBAeTCS CYIECTBEHHOE
HETIOHUMaHHE MTPOOIIEMBI.

7.2.2. lllkajia oneHMBAHUS TeCTUPOBAHMS

PG3YJ'IBT3T TECTUPOBAHUA OLICHUBACTCA 110 HpOHeHTHOfI IITKaJI€ OICHKH.

Ouenka KomrdecTBo npaBUIIBHBIX OTBETOB
OTJIINYHO or 81% 1o 100%
XOpOUIO oT 61% 1o 80%
YI0BJIETBOPUTEIBHO oT 41% o 60%
HEYOBJICTBOPUTEIIHHO 40% u MeHee PaBUIIbHBIX OTBETOB

7.2.2. Onucanue noka3sareJsieil 1 KpUTepHeB OLleHMBAHNUS KOMIIeTeH LM, popMuUpyeMBbIX
10 UTOTaM OCBOEHUS THCUHMILIMHBI (MOYJI51), ONMCAHME IKAJ OLlEeHHBAaHMS.

[Toka3areseM OIlCHMBAHUSI KOMIIETCHIIMI Ha PAa3JIMYHBIX dTarax uX GOpMUPOBAHUS SBISCTCS
JOCTIKEHUE 00YUJaIOIMMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB 00yUYSHHS M0 JUCIUIUIAHE (MOJYJIIO).

HOIIK-2.1. YMmeer 3¢ (heKTHBHO
AHATM3UPOBATH aKTyaJIbHBIC POOIIeMBI
TeXHOC(EepHOH 0€30MaCHOCTH M HAXOIUTh MTyTH HX
peleHws;

Ornno MOIIK-2.2. YMeeT yCHEnHO MPUMEHSThH

MMPUHIHUIIBI KYJIBTYPBI 0e30MacHOCTH U KOHICTIITNHA
PUCK-OPUCHTUPOBAHHOI'O MBbIINIJICHUSA npu
peHmicHun HpO(I)CCCI/IOHaJ'IBHLIX 3aJa4,

HOIIK-2.1. Ymeer aHaJIM3UPOBATH

aKTyaJIbHbIE poOIeMbl TeXHOC(EpHOI
0€e30macHOCTH, HO  JIONMYCKAaeT OIIMOKH B
HaXO0XIECHNU IIyTeN UX PEILCHUS;
Xoporo NOIIK-2.2. YMeeT NpUMEHATh MPUHIINIIBI
KyJbTypbl 0€30HaCHOCTH M KOHIIEMIUN PHCK-
OPUEHTUPOBAHHOTO MBIIUIEHUS TMPU PELICHUH
npodeCCHOHANBHBIX ~ 337ay, HO  JOIyCKaeT
HETOYHOCTHU IIPU OTBETE;

NOIIK-2.1. Yactuuno yMeeT
AHATU3UPOBATH aKTyaJbHBIC poOIeMbI
TexHOC(hEepHOI 0€30MaCHOCTH M HaXOIUTh ITyTH UX
pelleHus, T0MyCcKaeT OIuoKY;

HNOIIK-2.2. He  1OMHOCTBIO  yMeEeT
MPUMEHSTh MPUHIUIBI KyJIbTYphl 0€30MaCHOCTH U
KOHICIIIHWU PUCK-OPUCHTUPOBAHHOTO MBIIIJIICHHUA
IIPH pelIeHrnr IpodecCUOHATBHBIX 33/1a4;

Y,Z[OBJ'IGTBOPI/ITCJ'IBHO
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NOIIK-2.1. He ymeer aHaJIu3UpOBaTh
aKTyaJIbHbIE poOIeMbI TEXHOC(EPHOIT
0€30I1aCHOCTH M HaXOJUTh IIyTH UX PEIICHUS;

HNOIIK-2.2. He ymeer mNpUMEHATh
IPUHIUIBI KYJIbTYPbl 0€30[aCHOCTH U KOHLIEIIMH
PUCK-OPUEHTHUPOBAHHOIO MBILLUICHUS pu
peleHny IpodeCCHOHATIBHBIX 3ajiay;

Heynosnersopureins
HO

7.3  OueHoYHBIE CPeCTBA

7.3.1. Tekymuii KOHTPOJIb
IIpuMep TecTOBBIX 3a1aHHU:

1. Bribepute OYMCTHBIE COOPYXKEHHsI, B KOTOpPBIC ISl YAaJCHUS 3arpsS3HEHUH MOJA0T
KHUCJIOPOJ:

a) 6nopuIBTPHI

0) a9pOTECHKHU

B) OKCUTECHKHU

') BCE MEpPEUUCICHHbIE OTBETHI MPAaBUIIHHbBIE

2. K xakomy THITy pacTBOpOB IO (ha3oBo-

JIMICTIEPCHOMY COCTOSTHHIO OTHOCSITCSI CTOYHBIE BOJIBI, COAEPIKAIMe PAaCTBOPCHHEIC B
HUX rasbl?

a) B3BECH

0) KOJUIOU/IHbIE PACTBOPHI

B) MOJICKYJISIPHBIE PAaCTBOPHI

I') ICTUHHBIE PaCTBOPBI

3. Kak u3mennrcs xodhuIMeHT pacnpeaeneHns dKCTParupyeMoro BEIIecTBa, €CIu
KOHIIGHTpPALUsl M3BJIEKAEMOI0 BEIECTBA B AKCTPAKTe YMEHBUIMTCSA B 3 pas3a, a B paduHate
BO3pacTeT B 2 pasza?

a) yBeJIMYUTCS B 6 pa3

0) ymeHbIIUTCS B 6 pa3

B) yBenmuutes B 1,5 pasza

r) ymenbmutcs B 1,5 pasza

1) yMeHbIuTCs B 4,5 paza

Tembl pedepartos:

1. Teopus mporeccoB oTcTanBaHus. J[BMKEHUE TBEPIBIX TEN B KUIKOU U
razoo0paszHoii cpene. Kuneruka npouecca. [IpuHIMIBI KOHCTPYHPOBAHUS
MECKOJIOBOK, OTCTOMHUKOB M THUIPOLMKIOHOB. METOJbl UX pacuera.

2. Tlporecchl OCaXIECHUS TBEPJIBIX YACTHUIl B JKUIKOH M Ta3000pa3HON cpeje.
Kuneruka npoueccoB ocaxaenus. [IpuHiunel pacuera anmapatoB AJis
OCaXJICHHUSL.

3. Teopernyeckue OCHOBBI MPOIECCOB MPOLICKUBAHUSA. 3aKOH JIBHIKEHUS
KUJKOW M Ta3000pa3HOi cpennl yepe3 pemeTku. KuHeTuka mporecca.
OcCHOBHbBIE MPUHIUIBI KOHCTPYMPOBAHUS M METOJBI pacdera PeUIeTOK.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
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Teopernueckrne OCHOBBI MPOLIECCOB (PHIBTPOBAaHUA. MeToabl (UIBTPOBAHMUSL.
IIpuMeppl KOHCTPYKTUBHBIX PELICHUM, PACUETHI.

Teopernueckne OCHOBBI M KJIACCH(HUKAIMA METOA0B LEHTPU(YTUPOBAHHMS.
[Ipouieccrl pasaeneHusi CycrneH3u: HEeHTpoOexkHoe (UIbTPOBAHUE,
OTCTaMBaHUE M OCBETJICHUE.

Teopernueckue OCHOBBI IpolieccoB HeWTpanuzauuu. [lonbop peareHToB U
pacdeT HEOOXOAMMBIX JUIsl HeUTpanu3anuu KomudecTB. CriocoObl
HEeUTpaIU3alyu.

Teopust nonnoro obmena. TexHomornyeckass cxemMa MOHOOOMEHHOW OYUCTKHU
CTOYHBIX BOJ. THIBI MPOMBIIUICHHBIX MOHUTOB, MX MOAOOP JUISI OYUCTKH OT
KOHKPETHBIX MPUMECEH.

Teopernueckne OCHOBBI KAaTAJIUTHYECKUX IMPOIECCOB. MeXaHM3M M KHHETHKA
KaTaJTUTHYeCKUX MpeBpaileHuid. Beibop cocrtaBa u mapameTpoB
KaTaJM3aToOpOB B MpoIleccax OYMCTKH ra3oB. Cxema peanu3aliiy IMporecca.
Teopus mpoueccoB xemocopouuu. O4ncTKa ra3oB ¢ MOMOIIBIO TBEPABIX U
KHUIKUX XxemocopOeHToB. Cxema peanu3aiuu Ipolecca.

Teopust mpoiieccoB peareHTHON OYHCTKH ¢ O0Opa30oBaHHEM MAalTOPACTBOPHUMBIX
coequHeHnil. Cxema peanusanuu mnpouecca. [logbop peareHTOB Ui OYUCTKU
OT KOHKPETHBIX MPUMECEH.

Teopust mporeccoB Koaryiasiluyd U 3JEKTpoKoaryisinuu. [IpuHuune! cozpaHus
CPEACTB peai3allié STHX IMpPOLEeccoB (001acTh NMPUMEHEHUs, cXema,
pacuer).

Teopust npoueccoB ¢oTanuu u d1ekTpodaoTanuu. [IpHHINTEI CO3MaHMS
CPEICTB pealu3alii 3TUX IMPoleccoB (00IacTh MPUMEHEHHs, CXeMa,
pacuer).

Teopust mpouecca skcTpakuuu. [IpHHIKOBI CO3IaHUSI CPEACTB pealu3aluu
nporiecca (00JacTh MPUMEHEHHUs, CXEMa, PacCyerT).

Teopus mporeccoB ancopOruu u aecopobuuu. Bumsl aacopOiuu, MexaHU3M
nporiecca, KHHeTUKa anacopOruu. Tumnsl agcopOepoB. [IpuHimmbl ux pacyera
U KOHCTPYHPOBaHHUSI.

Teopus mporeccoB abcopOuuu u aecopOru. MexaHu3M U KUHETHKA
nporeccoB. Tunsl abcopOepoB. [IpHHIMIBI MX KOHCTPYMPOBAHUS M pacyera.
Teopust MeMOpaHHBIX METOJIOB OYMCTKH BOJBI Ha NpUMepe 00paTHOTO
ocMoca U ynpTpaduiubTpanuu. [IpUHIUIBI CO3MaHMs CPEACTB peanu3alnuu
nporiecca (00JacTh MPUMEHEHHUS, CXEMa, PaCUeT).

TeopeTnueckue OCHOBBI MarHUTHBIX METOAOB OYMCTKU. [IpHMHIIMIIBI cO3MaHMS
CPE/CTB pealn3aluy 3TUX TpoIeccoB (00JaCTh MPUMEHEHHs, CXeMa, Pacyer).
Teopust mporeccoB aHOJHOTO OKHCICHHS M KaTOAHOTO BOCCTAHOBIICHUS U
WX WCIOJNB30BaHUE B TIPOIECCax OYHCTKH (HAa TpPUMEpEe OYHUCTKH CTOYHBIX
BOJI TaJbBAHUYECKHUX IIEXOB).

DNEeKTPOXUMHUYECKHE METOJbl OYMCTKU CTOYHBIX BOA. Teopust mporeccoB
AJIEKTPOKOATYJISAIHUH, AIEKTPOIOTallMU U 3JleKTpoananusa. Mcmnonb3oBanue
METOOB /ISl OYUCTKH CTOYHBIX BOJ MAIIMHOCTPOHUTEIHHBIX TPEAPHUSITHH.
Teopust mporeccoB TEPMUYECKON HEHTpanu3aluu ra3oBbIX BBIOPOCOB
(mpsiMoe C)KUTaHWE B TUIAMEHH, TEPMHUYECKOE OKHCIICHHE M KaTaIMTHYECKOE
cxuranue). Cxema peanusanuy MpoLeccoB, pacyer.

Teopernueckne OCHOBBI Mpouecca NUpoiau3a. Tunel nuposmsa. [IpuHIHANBL
KOHCTPYUPOBAHHS U pacyera nevel JJsl CKUTaHUs OTXOJIOB.

Teopernueckrne OCHOBBI TEPMHUECKOHN MepepabOTKH TOPIOYUX MaTEpHUasIoB.
[Muposnn3 TBEPAOro M KHUIKOTO TOIUIMBA. MeEXaHM3M paclIeTICHHS
MakpomoJsiekys. KuHeTnka v cxema peanuzaldd Iporecca.
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23. Teopernyueckre OCHOBBI OMOJOTHYECKON OYMCTKH CTOYHBIX BOJI.
CoopyxeHusi OMOJIOIMYECKON OYMCTKM U IMPHUHLHUIIBI UX KOHCTPYHMPOBAHHUS.
MexaHn3M OYUCTKH CTOYHBIX BOJ B adPOTEHKAX W OMOJOTHUYECKHX IpyJax

24. Teopus NpoOIECCOB OMOJOTHYECKON OYUCTKH CTOYHBIX BoJA. CoopyKeHUs
OMOJIOTHYECKOH OYMCTKM M MPHHLUUIBI MX KOHCTPYHpPOBaHUA. MexaHH3M
OYMCTKU CTOYHBIX BOJI HA IMOJSAX adpaluu.

25. Teopernyeckue OCHOBBI JC30/I0PALMU ¥ JIEra3alliil CTOYHBIX BOJ U
O0TpabOTaBIIMX ra3oB. MeXaHU3M pa3pylIeHUsS OTPABIISAIONINX BEIICCTB.
Kunetnka u cxema peanusanuu mpoiiecca.

26. Teopust pOIIECCOB KOHACHCAIIMM B3BEIICHHBIX YaCTHIl. BUIbI KOHAEHCAIHU.
Kunetnka u cxema peanusanuu mporiecca.

27. TeopeTndyeckre OCHOBBI YTHJIM3AIMH TBEPIBIX OTXOJOB MPOU3BOJICTBA.
O6paboTka OCaaKOB CTOYHBIX BOJI M OOE3BPEKMBAHUE TBEPJBIX OBITOBBIX
0oTX0J0B. Pacuer moOJIMTOHOB.

28. Teopus muddy3noHHbIX MpolieccoB. PacueTsl paccemBaHus mpumMecedl B

atmocpepe.

29. Teopernyeckue ocHOBBI AU(PHY3UN B KUAKOCTHBIX CHUCTeMax. PacueTsl
KpaTHOCTH pa30aBlieHUs] CTOYHBIX BOJ B 03€pax, BOJOXPAHUIHUIIAX H
M3BWIKCTBIX pycCliax.

7.3.2. IlpoMe:kyTOUYHASI aTTeCTAIUS

7.3.2.1. Bonpocsl k 3k3aMeHy no aucuuiinHe «TeopeTHyeckne OCHOBBI 3aIIMThI

OKPYXKaKIIel cpeabD):

e

10.

[ToHsATHE MAJIOOTXOAHOTO U GE30TXOHOI0 MPOU3BOIcTBA. OCHOBHBIE

KPUTEPHH U MPHHIUIBI CO3JAHHUSI ITHX MPOU3BOJICTB

Buasl TomiMBa, MX BIUSHME HA COCTaB OTPa0OOTaBIIMX Ta30B.

Knaccudukanus HeHTpaan3aTopoB.

KoMMIeKCHOCTh  MCMONB30BaHUSL  CBHIPHEBBIX M SHEPreTHMUYECKHX

pecypcoB. LIMKIMYHOCTh MaTEepUABHBIX TTOTOKOB

Juddy3nonnsie nporeccel B atMocepe u rugpochepe. 3akon PDuka.

PanmonansHoe UCTIONTb30BaHUE SHepruu.  BTopuuHbIe

HHEPreTUYECKUE PECYPCHI

OcobeHHOCTH pabOTHI ¢ TOKCHYHBIMU U PAJIMOAKTUBHBIMHA OTXOJIaMH.
[Topsmoxk  HaxkomJIeHHMS, TPaHCIIOPTUPOBKH,

00e3BpEeKMBAHMS U 3aXOPOHEHUS MPOMBIIUICHHBIX OTXOJIOB

Koaddunuent 6e3orxonHoctu u ero pacuer. Pacuer koadduimenrta

HKOJOTUIECKOTO ACHCTBHS TEXHOJIOTHYECKOTO Mporecca

Ob6ume ©  crnenuaJbHble  METOJABl  MepepalOTKH  OTXOJOB.

MexaHnueckasi, MEXaHOTEpPMHUECKasi U TepMHUECKas rmepepadboTKa.

Opranuzanys 3aMKHYTBIX CHUCTEM BOJIOCHAOKEHHS MPOMBIIUIEHHBIX

TIPOM3BOJICTB.

buonoruueckass ouyncTka. XapakTepUCTUKAa MHUKPOOPTaHU3MOB M UX

CIIOCOOHOCTH pearupoBaTh C OPTraHWYECKHMMH W HEOPTaHHYECKHUMH

PUMECSMH.
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26.
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OCHOBHBIE BHUJIbI 3arps3HUTENIEH CTOYHBIX BOJ U OTXOJSALIUX Ta3oB,
UX KJaccu(UKauus 1Mo CTENEeHU AUCIEPCHOCTH
Tepmuueckue MeTobl 00E3BPEKUBAHUS 3aTPS3HEHUI CTOUHBIX BOJ
U OTXOJSIIMX ra30B
Hopmatusbl kayecTBa BO34yIHOM cpeabl. 1loHsaTue o nByx tumax
K s Boznyxa. I1JIB u BCB
Karanus. Knaccudukanus KaTAIUTUYECKUX IIPOLIECCOB.
['eTeporeHHsblii 1 TOMOTE€HHBIN KaTaIu3
CroiictBa n kiaccudukanus Boja. KadecTBo BObI
TepMuueckue MeTo/1bl 00€3BpEKMBaHNUS 3arPA3HEHUN CTOYHBIX BOA U
OTXOJSLINX ra30B
Knaccugukanus orxonoB. Bropuunbsle marepuaibHBIE pecypc
MemOpaHHbIe cTIOCOOBI pa3AeNeHHs JUCTIEPCHBIX cucTeM. OOpaTHBIN
OCMOC U YIbTpaQHIbTpaIus
Knaccudukanus, pasHOBHIAHOCTH M XapaKTEpUCTUKAa METOJIOB
3alIUThl OKPYKAIOUIEH CPEbI
[Ipoueccsl skcTpakuuu. Mcnonb3oBaHue 3KCTpakUUMU B MpoLEccax
OUYMCTKU
MeTtoapl OpraHu3anuy TEXHOJOTHYECKHX IPOLECCOB OTCTauBaHUS,
MpOLEKUBaHUS, PUIBTPOBAHUS U LIEHTPUPYTUPOBAHUS
[Ipoueccl koarymsiiuu U uokyasiuuu. CTpOCHHE KOJUIOMIHBIX
yacTull. MexaHu3Mm MpoueccoB (roTtanuu
CopOnroHHbBIe TpoLecchl OYHCTKU cpen. Dusmyeckast agcopOus u
XeMOoCopOIus
WNonnsiii  obmena. HonooOMmenHble peakuuu. HoHOOOMEHHOE
paBHOBecue. Perenepaiusi HOHUTOB
Teopuss mporeccoB oTcrauBaHus. JIBUKEHHE TBEpAbIX Tel B
KUAKOW W Tazoo0pasHoil cpene. Kunernka mporecca
Teopernueckre OCHOBBI MPOIECCOB HeWTpanu3anuu. I[lonbop
peareHToB U pacdyeT HEOOXOMUMBIX ISl HEHTpaau3aluu KOJHUYECTB.
CnocoObl HeWTpamu3aluuu



