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TEXHUYECKHWE CPEJICTBA 3AIIIUTHI OKPYKAIOIIEN CPEJBI

HamnpasyieHnue/cnenaaibHOCTb 20.04.01 TexnochepHas 6e30nMaCHOCTD
TOATOTOBKH
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

20.04.01 TexnochepHas 6e30nacHOCTH
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa E5 DKOJIOI'MA U TTPOU3BOJCTBEHHASA BE3OITACHOCTD
Ynopos IlaBen AHaTO/BEEBUY, aCCUCTEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel E5 IKOJIOTUS Y1 TIPON3BOJCTBEHHAS BE3OIIACHOCTbD

3aBenyromumii kadenpoii [amypun A.E., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

E5 3KOJIOTHUA ! TTPOU3BOJCTBEHHASA BE3OITACHOCTD

3aBeaytoimii kKadeapoii amrypun A.E., a.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEXHUYECKWE CPE/ICTBA 3AIIUTHI OKPYKAFOIIEN CPE/IbI

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-1.3 — crocobHocTh pa3pabareiBaTb M TPOBOJUTH MEPOTIPUSATHS T0 TOBBILIEHUIO 3¢ (eKTHBHOCTH
TIPUPOZA00XPaHHON /1esTeIbHOCTH OpraHu3aluu

OIIK-4 — criocobeH mpoBoguTh OOyueHHe MO BOMpOcaM 0e30MacHOCTH JKU3HEeesTeIbHOCTH W 3allUThI
OKpY>Karollleld cpefbl

OTIK-5 — criocobeH pa3pabaThiBaTh HOPMATHUBHO-TIPABOBYIO JIOKyMEHTAI[MIO Cdepbl MpodeCcCHOHATBHOM
JieATeTbHOCTH B COOTBETCTBYIOIIMX 00/1aCTsAX 6e30MacHOCTH, IPOBOAUTH IKCIIEPTH3Y MTPOEKTOB HOPMATUBHBIX
NIPaBOBbIX AKTOB

DOpMHUPOBaHUIO KOMITETEHLIUH CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/bTaToB 006pa3oBaHus:
IICK-1.3

3HAHUA:

3HaHUe BbI/Ie/IeHHsI OCHOBHBIX TTPOL[€CCOB OPTaHU3al[|H, BIUSIONIMX Ha OKPY>KAIOIIYIO CPeAy;;

YMeHUs:

YmeHnue nopbopa MeponpusITAiA, HeOOXOAUMBIX 711 KOMITEHCALIX BIIUSTHUS;;

HaBbIKU:

HaBbik onpesienienvst 3ppeKTUBHOCTH U TpeOyeMbIX 00bEMOB MEDPOTIPUSITHS;.
OIIK-4

3HAHUS:

3HaHWe COBpeMeHHOM MpobieMaTHKK B BEIOpaHHOM 00/1acTy;;

HaBbIKU:

IMTop6op HeoOxoarMOro 06pa3oBaTe/IbHOTO MaTeprara;.
OIIK-5

3HAHUA:

3HaHHe COBPEMEHHOUM HOPMAaTHUBHOU [JOKYMeHTallWH;;

YMeHUs:

YMeHHe aHa/MM3MpPOBAaTh CYIIECTBYIOLIYIO HOPMAaTHBHYIO [JOKYMEHTAl|Ul0, OLIeHUBAaTh BBOZJMMBIE
V3MeHeHUs;;

HaBbIKU:

BbI60p KOPPEKTHOM HOPMaTUBHOM JJOKyMEHTAI[|H, peryiaMeHTHpYIollel cdepy mocTaBieHHOU 3a7iauu;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Mucyynmna TEXHUYECKUE CPEJICTBA 3AIIUTEI OKPY KAFOIIEN CPEJBI sensercs
JVCLIUTUTMHOW 00s13aTe/IbHOM YacTH 6/10Ka 1 nporpamMMel IOATrOTOBKH 10 HarpasieHuto 20.04.01
TexHocgepHas 6e3onacHoCmb.

CogepxaHue [OUCLIMIUVIMHBI SIBseTCd JiorndeckuM npogosskeHneMm gucuuiviviH: MTHXKEHEPHBIE
METO/Jbl 3AHIUTBI ATMOC®EPBI MW TUJAPOC®EPHI, TEXHUKA W TEXHO/IOI'MU
ITEPEPABOTKHA U YTU/IN3AIINU OTXOJOB.

Cojep>kaHue JUCIUIIIMHBL SIBJISIETCSI  OCHOBOM A/l OCBOEHMS JWCLMIIVH: IIO,HFOTOBKA K
IMPOLEAYPE 3AIINTHI 1 3AIIIUTA BBIITY CKHOU KBAJINOUKAIIVNOHHOUM PABOTHI.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

e OIIK-2 — criocobeH aHa/M3UPOBaTh U MPUMEHSTH 3HAHUS U OTIBIT B cdepe TexHOCHepHOi
0e30macHOCTH AJIs1 pellieHust 33/ja4 B TIpodeCCHOHATBHOM JesaTebHOCTH

o OIIK-4 — cniocobeH MpoBOAUTEL 00yUeHHe T10 BOMpocaM 0e30MacHOCTH KU3HEeIesATeTbHOCTH U 3aL[UThI
OKpY’Karolei cpefibl

¢ TICK-1.2 — CriocobeH nmiaHUpOoBaTh U JJOKyMEHTAIbHO 0)OPMIIATE MPUPO/I00XPAHHYIO JeITebHOCTh
OpraHu3aluu



OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyauTopHbBIe 3aHATHA N
B KOHTaKTHOIi (opme g g
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Pazpen 1. Buipl 3arps3HeHHH OKpY)Xarollei cpeabl 1
TeXHO/IOrHYeCKHe CPeiCTBA 3auThl. OCHOBHBIE MOHSATHSA U
6 11 orpe/iesieHust AUCLUIUINHBL. O3HaKOMJIeHHe C OCHOBHBIMU BUJaMU 6 2 2 0 4 10 10 10
3arpsi3HeHUH OKPY)KatoLllel cpe/ibl U TEXHOJIOTHUeCKUMHU CPeJICTBAMH eé
3allUTEL.
Paszpen 2. TexHHuecKHe CpeJCTBA 3aIUThI aTrMochepbl. Hibl
6 11 3arpsisHeHMit arMocdepbl. TeXHUYeCKHe Cpe/ICTBa 3al{UThl aTMOC(epbI. 28 8 4 4 20 30 30 30
A6copbepbl 1 afcopbepbl. PunbTpbL. IbineynoBuTe . IIUKIOHBL.
Pazpen 3. TexHuueckue cpejCTBa 3alUThI rTHApocdepbl. Byibl
3arpsisHeHui rugpocdepsl. TexHUUeCKUe CpeCTBa 3alUThI THAPOC(HEpEI.
6 11 CucTeMbl OUMCTKU CTOUYHBIX Bog,. CHcTeMbl Bof00TBeAeH s Hacochl. 42 14 6 8 28 30 30 30
YcpeanuTeny cTouHbIX Bog. Pererku. ITeckonoBku. IlepBuunblie u
BTOPUYHBIE OTCTOHHUKH. A3POTEHKH.
Pa3pen 4. Texauueckue cpe/iCTBa 3alUThI IMTOChephI. Brijib!
3arpssHeHuni murocdepsl. TexHUUeCKHe CPe/CTBa 3allUThI IMTOChepBI.
6 11 Otxozpl noTpebieHus U Npor3BoAcTBa. COPTUPOBKA OTXOJ0B. 32 10 5 5 22 30 30 30
V3smenrsuenne. ITpomeiBKa ot 3arpssHenuii. Cyuika. CxxuraHue.
KomrioctupoBatue. ITepepaboTka rniacTuka.
Bcero 3a 11 cemecTp 108 34 17 17 74 100 100 100
Bcero no gucuuninHe 108 34 17 17 74 100 100 100

3.2. AyANTOPHBIA MPAKTHKYM

Ne Homep 1 HauMeHOBaHHe pa3jeia O6wewm, aya.
TeMa NpaKTH4YeCKOr0 3aHATHUSA
n/n JAUCLIUTIAHBI 4acos
1 Paszpen 2. Texuuueckue cpefcrea Pacuér abcopbepa [iji OUMCTKY BO3yXa OT 4
3aIIyThl aTMOC(epHI. YIJIEKWCIOTO rasa
Pazpen 3. Texnuueckue cpejcTBa ..
2 PacuéT cucTeMbl OUMCTKU CTOUHBIX BO/, 8
3aIUTHI THAPOChEpHI.
3 Pazpen 4. Texnuueckue cpejcTBa PacuéT cucteMbl epepaboTKU TBEPBIX 5
3allWThI IMTOC(EpHI. OTXO[,0B
Bcero 3a 11 cemectp 17
3.3. CamocrosnTenbHas padora crygenta (CPC)
Ne Homep 1 HaumeHoOBaHue pa3je/a Oo0nemMm,
CopepikaHue yue0HOro 3aJaHus
n/n JUCLIUTIAHBI 4acoB
o . |AHanu3 JIeKLJMOHHOro Marepuasa. IIpocmorp
Paspen 1. Buzpbl 3arpsi3sHeHUM OKpysKaroLei
1 PeKOMeH/lyeMbIX UCTOYHHUKOB M0 TeMe 4
CpeJibl U TeXHOJIOTUUeCKHe CPe/iCTBa 3alliUThL.
pasgena.
AHanus JIeKIJMOHHOro Marepuasna. Ilpocmotp
Paspen 2. TexHnueckre cpefjCTBa 3allUThI
2 PeKOMeH/lyeMbIX UCTOYHUKOB 10 TeMe 20
atMocdephl.
pasgena.
AHayu3 JIeKIJMOHHOro Marepuasna. Ilpocmotp
Paspen 3. TexHnueckre cpefjCTBa 3alUThI
3 peKOMeH/lyeMbIX UCTOUHUKOB I10 TeMe 28
ruzipochepsl.
paspena.
AHau3 JIeKIMOHHOro Marepuasna. Ilpocmotp
Pazpen 4. Texuuueckue cpeAcTBa 3alliAThI
4 PeKOMeH/lyeMbIX UCTOYHUKOB I10 Teme 22
JuTOChEpHI.
pasgena.
Bcero 3a 11 cemectp 74
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJIE/TA CEMECTPA
1] 2 5 | 6 9 [10[11]12]13]14] 15 [ 16 17
1 Tecr W3 | JIP urs | ip WI3 | AP | gud. 3au.

YcnoBHbIe 0003HAYEHUS:

P — nuarHocTUueckasi paboTa;
Tect — TecT;

WII3 — unauBHyanbHOE MPaKTUUeCcKoe 3a/laHuE;
mud. 3au. — quddepeHIMPOBaHHBIN 3aueT.

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE UHTEPBAJIbI B
cnenyronumx hopMax:

e HArHOCTUYECKasi paboTa;

* TecCT;

® HWHAWBHUAYA/IbHOE IIPAKTUYECKOE 3djaHUe.

IIpomMesxyTouHasi arTecTanusi IIPOBOAUTCS B popMax:

e uddepeHPOBAHHBIN 3a4eT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. T. BerouikuH. . OcHOBbI MHXeHepHOH 3Kosiorud. CaHkT-IletepOypr: Jlanb, 2021, 371. pec.
2. C. K. ITerpos, B. H. Cuzopog, C. C. ITerpoBa. . OcHOBbI uHxeHepHOM 3konoruu. CI16.6I'TY
"BOEHMEX" um. A. ®. Yctunosa, 2009, 1. pec.

5.2. [ononHuTe/bHAas MTeparypa 1o AUCLUILIIVHE:
He Tpe0dyeTcs.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX J1/IsT
OCBOEHUS! TUCIATUIMHBI, 3/IeKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

He TpeOyeTcsi.
CoBpeMeHHbIe TPoQeCcCHOHaNbHbIE 6a3bl JAHHBIX:
1. https://rusneb.ru — HaturionasibHast 3/1eKTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonmHOoTeKcTOBast 3mekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHzaMeHTalbHBIX UCC/IeJ0BaHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. TexakcriepT — ViHbOpPMal[MOHHBIN TTOPTal TEXHUUYECKOTO PerynupoBaHus: HopMbl, mpaBuia, CTaHZApThI
PdD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos

cobcrBenHol renepanyu BI'TY "BOEHMEX" um. [1. ®@. YcTHHOBa;
3. http://www.consultant.ru/- Koncynsraatllntoc- nvHGOpPMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.

5.5. IIporpamMMHOe 0becrieueHHe:

1. Mathcad Education - University Edition Term;
2. Open Office.

5.6. 'Hpopmal[ioHHbIe TEXHOIOTHH:

B3auMoyielicTBre ¢ obyuaronumucs nocpenctBom SMOC Moodle BT TY «t BOEHMEX» um. [I.®. YcTHHORBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. Mathcad Education - University Edition Term;
3. Open Office.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.



ITpunoxenue 1
K paboueii mporpaMme qUCHHTUTHHBI
TEXHUYECKHWUE CPEJCTBA 3AIINTHI OKPY)XAIOIIIEN CPE/IbI

AnHoTanusa paboueii nporpaMMsl

Iuctunmia TEXHUUECKUE CPEJICTBA 3AIIUTHI OKPYXXAROIIEN CPEJBI seisercs
JUCIIUIIMHOK 00si3aTe/IbHOM uYacTH 0/i0ka 1 mnporpaMMbl TMOATOTOBKM 10 HarpasiaeHuto 20.04.01
TexHocgepHas 6e3onacHocmb. [IUCIUIIMHA peanu3yeTcs Ha ¢dakynsreTe E OpyKuie M CUCTEMBI BOOPY>KEHUS
BI'TY "BOEHMEX" wm. [.®. YcrunoBa kadezapori E5 OKOJIOTUA U TTPOM3BOACTBEHHASA
BE3OITACHOCTHS.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-1.3 crnocobHOCTh pa3pabarbiBaTh W IIPOBOAMTL MEPONPHUATHS I10 IOBBIIIEHHIO 3(P(eKTHUBHOCTH
TIPUPOZA0OXPaHHOM /1esSTe/IbHOCTH OpPraHU3alum;
OIIK-4 crnocobeH mMpoOBOAUTH OOyueHWe [0 BOIMPOCaM 0e30MacHOCTH >KU3HEAESTeTbHOCTH U 3all[UThI
OKpY>Karolllei cpejibl;
OIIK-5 crnocobeH pa3pabaTbiBaTh HOPMAaTHBHO-TIPABOBYH) JIOKyMeHTaluio cdepbl mpodeccuoHaabHON
JIesITeJTbHOCTH B COOTBETCTBYIOLUX 00/1acTAX 06e30MmacHOCTH, TPOBOAUTE IKCIIEPTU3Y MPOEKTOB HOPMAaTHBHBIX
TPABOBBIX AKTOB.

Copep>xaHue AMCLUIUIMHBI OXBaThIBaeT KPYT BOMPOCOB, CBS3aHHBIX C BUAMM 3arpsi3HeHU OKpYy»karollei
cpeibl M TeXHUUYECKUMM Cpe/CTBaMU eé 3amuThl. [l KaXJOro BHJA 3arpsisHeHUsi OKpYrKarollleil cpebl
T0Ka3bIBAaeTCs PAaCUéT TeXHUUECKOTO CPeZiCTBA 3alllMThI.

HporpaMMoﬁ AUCHUTT/IMHBI TIPEAYCMOTDEHBI C/IeAYIOLIKe BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
* TeCT;
e UHIUBH/yaTbHOE TIPAKTUYECKOE 3a/IaHHe.

IIpomMerxyTouHasi arTecTanus IPOBOAWUTCS B (popMax:
e muddepeHMPOBAHHBIN 3aUeT.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI UCIUIUIMHBI cocTaBiaser 3 3.e., 108 u. TIporpamMmoil AWCIUTUTHHBI
MpeAyCMOTPeHbI JieK[MOHHbIe 3aHsTus (17 4.), mpaktudeckve 3aHsTusi (17 4.), camoctosTesnvHast pabora
cTypenra (74 a).
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IIpunoxenue 2

K paboueii mporpaMme JUCHHTUTHHBI
TEXHUYECKHWE CPECTBA 3AIINTHI OKPY)XAIOIITEN CPE/IbI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumenoBaHune padoTbI Pekomenjiyemas 1uTeparypa pr;u:;w;xocm,
Pasaen 1. Buabl 3arpsisHeHHH OKpY)Kaloleil cpeAbl M TEXHOJIOTHYeCKHe CPeACTBa 3allUThI.
A.T. BetouikuH. . OCHOBbI UH)K€HEPHOM 3KO0JIOTHUU:
AHasu3 eKL[MOHHOI0 Marepuarna. Cankr-ITetepOypr: Jlanb, 2021 (1)
ITpocMOTp pekoMeHAyeMBbIX C. K. Iletpog, B. H. Cugopos, C. C. IleTpoga. . 4
HWCTOYHHKOB M0 TeMe pa3gjea. OcHOBBI UHKeHepHoH 3Kosioruu: CIT6.BI'TY
"BOEHMEX" nm. []. ®@. YctrHoBa, 2009 (1)
Wroro no pazzeny 1 4
Pa3gen 2. Texanueckue cpeJCTBa 3alUThI atMocdepsbl.
C. K. Iletpos, B. H. Cugopos, C. C. ITeTposa. .
AHanu3 JIeKL[MOHHOI0 MaTepuara. OcHoOBBI MH>KeHepHO# 3Kosoruu: CI16.BT'TY
IIpocmoTp pekoMeH yeMbIX "BOEHMEX" um. []. ®@. YctrHoBa, 2009 (2) 20
HICTOUHUKOB TI0 TeMe paszea. A.T. BerourkyH. . OCHOBbI MH)KeHEPHOU 3KOJIOTHU:
Cankr-ITetepOypr: Jlans, 2021 (2)
Wroro no pasgeny 2 20
Pazgen 3. Texunueckne cpejcTBa 3alUThI THAPOCchepsbI.
C. K. Iletpog, B. H. Cugopos, C. C. IleTpoga. .
AmHanus JIeK1[MOHHOI0 Marepuasia. OcHoBBI UHKeHepHOU 3Kosoruu: CI16.BITY
IIpocmoTp pekoMeH yeMbIX "BOEHMEX" nm. []. ®@. YctrHoBa, 2009 (3) 28
VICTOUHHUKOB 110 TEMe pa3zena. A.T. BerouikyH. . OCHOBbI MH)KeHEPHOW 3KOJIOTHU:
Cankr-ITetepOypr: Jlanb, 2021 (3)
Wrtoro no pasgeny 3 28
Pa3pen 4. Texauueckue cpeACcTBa 3alUTHI TUTOC(EPHI.
A.T. BerouikyH. . OCHOBbI MH)KeHEPHOU 3K0JIOTHU:
AHanu3 eKI[MOHHOTO MaTepHaria. Caukr-IletepOypr: Jlanb, 2021 (4)
IIpocMoOTp pekomMeHyeMbIX C. K. ITetpos, B. H. Cugopos, C. C. IleTposa. . 22
HMCTOYHUKOB I10 TeMe paszera. OcHoBBI MH>KeHepHO# 3Kosoruu: CI16.BT'TY
"BOEHMEX" um. . @. YctuHoBa, 2009 (4)
Wrtoro mo paspeny 4 22
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IIpunoxenue 3
K paboueii mporpaMme JUCHHTLUTHHBI
TEXHUYECKUE CPE/ICTBA 3AIIUTHI OKPY XAROIIIEN CPE/IbI

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

* TeCT;

e UHAWBUAYyaJbHOE TIPaKTUUYeCKOe 3ajlaHue;
e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e IIpU NIPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBWIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Tect
Tect cocTouT U3 5 BOIPOCOB. TecT cunTaeTcs: 3a4TeHHbIM I1pY ITPaBUJILHOM OTBeTe He MeHee YeM Ha
60% BorpocoB. TeMsl [i/151 BOIIPOCOB
- 3arpsi3HeHMe U 3aiuTa atMocdepsl
- 3arpsi3HeHue U 3aliyTa rugpocdepsl
- 3arpsisHeHMe U 3alluTa JUTOC(hepbl
[TosiHBIM TTepeueHb BOTIPOCOB [I7Is TeCTa HaxXoAUTCA B Y MK AUCITUIIIMHEL,

NuanBuayanbHoe NPAaKTHYECKOE 33/JaHHe
ITo KaXK/10¥ TeMe TUCLIUTIIMHBI CTY/IEHT BITIONHSAET UHAUBUYaJIbHOE 3a/laH1e TI0 PaCUéTy CUCTEMBI
3al[UThl OKPY>Katolllel Cpe/ibl:
1) Pacuét armapara 3aifuThl aTMOC$ephl - OUHCTKA ra30B
2) PacueT CUCTeMBI 3al[UThI TUAPOCHEPHI - OUUCTKA CTOYHBLIX BOJ| HACE/IEHHOTO MyHKTa
3) PacuéT cucTeMBblI 3aIUThI TUTOCGEPHI - TepepaboTKa TBEP/bIX OTXO/I0B
T[TpotieAypsl 3aI[UTHI He TpebyeTcs.
BapuaHTbI MHAWBUYaIbHBIX MPAKTUUECKUX 3a/JaHUM HaxoAsaTcst B Y MK qucUIIMHbL

JuddepennmpoBanHbIii 3aueT
ITo pe3ynbTaTaM TeCTUPOBaHUs MPOCTaB/sieTcs AuddepeHMPOBaHHbIN 3aueT. ITOoroBoe TeCcTUpOBaHHUe
coctouT u3 10 Bonpocos. Boripock! Asisi auddepeHIIMpOBaHHOrO 3auéTa HaxoAsaTces B Y MK AucCUUTNIIMHBL
TecTrpoBaHMe UMeeT CiieyIoLiye Tpajialiiu:
* [IpaBUIbHbIE OTBETHI Ha MeHee 60% BOIMPOCOB — BBICTABJISIETCS OL|eHKA «HeyJN0BI1eTBOPUTE/IbHO»;
* [IpaBWIbHBIE OTBETHI Ha He MeHee 60% BOMPOCOB — BLICTAB/ISETCS OLIeHKA «yI0BIeTBOPUTEIBHO»;
* paBU/IbHBIE OTBeTHI OT 75 10 90% BOIPOCOB TeCTa — BBICTAB/IAETCS OLIEHKA «XOPOLLIO»;
* IpaBU/IbHBIE OTBeThI Ha cBbIiIe 90% TecTa 1 6os1ee BBICTAB/ISIETCS OL[eHKa «OTIUYHOY.
OreHkH "xopouo" ¥ "0TAUYHO" BBICTAB/ISIOTCS M0C/Ie IPOXOKAEHNS KOHTPOJIbHBIX MEPONPUSATHIA
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
3aHATHA B 3 °\i E
KOHTaKTHOM % = £ g %
dopme = 2 - T &
-9 1 T g5 &
= ST g & < (@]
O | O HaumeHnoBaHue E ° o E:’ 3 2 g S
& E pa3jiesioB U 75 = 58 - T
4 i |AMAAKTHYeCKHX eIHHHI 8 E E | 3 = § s 2 E %
O 2 2 |E5|58 =
o Z | BEE| @& m < " =z 0
g | = 258/l 0oa <& |3 |4 =
2 \ ] .‘:4 5|
= S| 5|5 =
= o
Pa3pen 1. Buast
3arpsAa3HeHuH
6 11 |okpy:xamoiiei cpeanbl U 6 2 2 0 4 10 | 10 | 10 Tect
TeXHOJIOTHUeCKue
CpeACTBA 3alUThL.
Pa3pen 2. Texunueckue NupuBupyanbHoe
6 11 |cpeacTBa 3aUTHI 28 8 4 4 20 30 | 30 | 30 | mpakTUueckoe
arMocdepsl. 3a/laHre
Pa3pen 3. Texunueckue NupvuBupyanbHoe
6 11 |cpeacTBa 3aUTHI 42 | 14 6 8 28 30 | 30 | 30 | mpakTUueckoe
rupocdepsl. 3a/laHre
Pazpgen 4. Texuuueckue NupvuBupyanbHoe
6 11 |cpeacTBa 3aUTHI 32 | 10 5 5 22 30 | 30 | 30 | mpakTUueckoe
uTocdepbl. 3a/laHre
Bcero 3a 11 cemectp 108 | 34 | 17 17 74 | 100 | 100 | 100
Bcero no agucuuIinHe 108 | 34 | 17 17 74 | 100 | 100 | 100
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Kputepuu oneHuBaHus

IICK-1.3
Bonpocbl omkpbimozo muna:

Nel B kauecTBe Mepbl, OrpaHMUMBAIOLLIEN COJEepKaHUe 3arpsI3HSIFOLIUX BelleCcTB B
OKpY>Katolllel IPUPOJIHON Cpefie yCTaHOB/IeHA Be/IMUMHA:

- TpefesibHO AOMYCTUMbIN BEIOPOC

- MakcuMasibHast KOHLIeHTpariys

- IpenenbHO AOMyCTHMast KOHI[@HTparys
- MakcumasbHbIN BBIOPOC

- IlpegensHO forycTUMOe cofepykaHue
Ne 2 K r71aBHBIM MCTOYHMKAM 3arpsi3HeHUs1 aTMOC(hepbl OTHOCSATCS:

- Tpancriopt

- HedrenepepabarbiBaroliyie npenpusiTys
- KpymHsble TeryioBble 371eKTPOCTaHLUN

- Metannyprudeckue 3aBofbl

- ATOMHBIe 3/71eKTPOCTaHLU1

- MycopHble ourossl

- @epMbl U TeIUIULIbI
Ne 3 K Haubosee 3HaUUTETLHBIM HETaTUBHBIM ITOC/IEACTBUSAM 3aTPs3HEHUS BO3ZyXa
atmMocdepbl He OTHOCSTCS:

- KucnoTHbeie foxau

- [TapHUKOBBIH 3¢ deKT

- Paspy1eHrie 030HOBOTO €05t
- TToHmwkeHEe BIaXKHOCTH

- [llenoyHble AOXANU

- YBenMueHHe KOIMYeCTBa yAbTPadroeTOBOr0 U3/TyueHust

Ne 4 K Haubosee ornacHbIM 3arpsA3HUTE/IAM I‘I/I,E[pOCCl)epr C TOUKH 3DEHHSA UX BOB,ZLGI‘/’ICTBI/IH Ha
MpUPpOAHBIE SKOCUCTEMBI OTHOCATCA:

- YrneBozopogpl

- TokcnuHbIe MeTaslIbl

- PagyoakTrBHBIE BellleCTBa
- Conu u wénoun

- Kucnopog,

- Opranuueckue BellleCcTBa
Ne 5 KauecTBO Bo/jbI HE OMpefie/stoT M0 CAeYIOLUM MT0Ka3aTensM

- OpraHonenTuyecKUm

- FI/IAPOXI/IMI/I‘JGCKI/IM
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- MUKpoOHOIOrHue CKUM

- Coplep>KaHUI0 XMMHUeCKUX TOKCUHOB
- YPOBHIO KMCJIOTHOCTH

- Cogep>kaHUrO KMCIOPOJa

- Mexanuueckum

B 3aBucumocTH oT KOHLIEHTpALIUX XU COCTaBa KHUCJION CTOYHOM BOJbI PA3/IMYAIOT
CTOYHBbIe BOAbI:

- Comepkaiiue cjiabbie KUCIOThI

- CopeprKaiiiie CU/IbHbIE KUCTOThI

- Copeprkalljyie CEPHYIO U CEPHUCTYIO KUCIOThI

- CopieprKatiiyie a30THYIO U a30THUCTYIO KHUCJIOTEI

- Copeprkaiiiie CepOBOAOPOIHYIO U HTOPOBOJOPOAHYIO KUC/IOTI

B mibiieynoBUTeNsIX OUKMCTKA ABWKYILIEr0Cs BO3/AyXa OT bLIN IMPOUCXOAUT MeXaHUYeCKU
T10/1 J1eiCTBUEM:

- Cu rpaBUTaLMn

- Cwt vHepLn

- Cu nipuTsSDKeHUst

- SJ'IEKTPOMaF HUTHBIX CHUJI
MexaHnuecKasi OUMCTKa CTOUHBIX BO/, ABJISAETCA:

- HEpBbIM 3TaIriOM OYHMCTKH CTOYHBIX BO/,
- HpOMe)Ky'TOquIM 3TAaIllOM OUYHMCTKH CTOUHBIX BOJ,

- HOCJ’[E,Z[HI/IM 3TarlOM OUYKMCTKH CTOYHBIX BOJ
XyMHYeCKasi OYMCTKa CTOYHBIX BO/, ABJISAETCA:

- HepBbIM 3TaIriOM OYMCTKH CTOUYHBIX BO/
- HpOME)KYTOqHLIM 3TAIllOM OUYHMCTKH CTOUHBIX BOJ

- [Toc/ieTHUM 3TarioM OYMCTKU CTOUHBIX BOJ
Haubonee 3¢(heKTUBHBIM METO/JIOM OUHMCTKH aTMOCQEphI OT a3p030/iel SIB/IAETCS:

- DNeKTpoduIbTpaLys
- @unbTpanys

- lenTpudyruposaHue
Bonpocbl 3akpbimozo muna:
CoJiHeuHY10, BETPOBYIO JHEPTHH, a TAKXKe YJHEPTHUU OKeaHa U TUJPOIHEPTHI0 PEK
OTHOCAT K HCTOUHUKAM SHEPTUH

paboTaroT M0 MPUHIIUITEI OCAXK/|EHHSI YaCTHI] MbUTA Ha TIOBEPXHOCTh
KareJib >KUKOCTH T10[ IeHCTBUEM CHJT MHEPIIUK U OPOYHOBCKOTO JBM>KEHUSI
Boga, B 1 Kr KOoTOpO# coziep>KUTCs He Oomee 1T coneii Ha3bIBaeTCst

- yasieHre B3BEIIIEHHOTO BEIeCTBa U3 MacChl BO/IbI ITyTeM MPOMYCKaHUsS

eé yepe3 CJI0H MMOPUCTOTO MaTeprasa Wi Yepe3 CeTKH C Orpe/ie/IeHHBIM Pa3MepoM
OTBepCTUH
CBoiicTBo armocdepsl, Korja ornpe/esieHHbIe Ta3bl MPOIMyCKAlT COTHEUHOe H3/TyueHue,
HO 3aMeTHO TIOTJIOIIAIOT U3/TydeHHe OTPaKeHHOe OT 3eMJIM Ha3bIBaeTCst
s¢dekrom
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OIIK-4

Ne 7

Ne 8

Ne 9
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Ne 1
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Ne 3

Ne 4

Ne 5

yno0OpeHHe — 00bITOe U3 HeZIP WA TIPOMBIIIIJIEHHO TIO/TyUeHHOe
XMUMHUUECKOEe COeJTUHEHUE, CoZiepKalilee B OO/IBIIIOM KOJTMUECTBE OfIUH M3 OCHOBHBIX
3/IeMEHTOB MUTAHUSI paCTeHUM — a30T, HTOp WK Kaauit

TeXHOTeHHBIN PeCyPCHBIN I[UK/T — LIUKJI, B KOTOPOM YJIaB/IMBAlOTCS BeIl[eCTRa,
YUacTBYIOIIME B TEXHOMIOTHUECKOM TpoLiecce ¥ 0ObIUHO TIONaJatole B OTXObI, [/ UX
TTOBTOPHOT'O UCI0/Tb30BaHKS B JaHHOM TeXHOJIOTHYeCKOM TTpoliecce

- yMeHbllIeHHe YPOBHS IlIyMa C TOMOIIIBIO 3all{UTHOIO yCTPOMCTBA,
KOTOpOe yCTaHaB/IMBAETCSI MeXK/ly UCTOUYHUKOM Y TIDUEMHHUKOM U MeeT OObIIYI0
OTPaKAIOIIYIO W/WHY TIOTJIOLIAIOIIYIO CITI0COOHOCTE.
['1aBHBIM MCTOYHHUKOM BBIOPOCOB OKCHJIA yTJIepofa B aTMOCGepy SIB/SeTCs

MeTO/ OUMCTKHU I'a30B OCHOBAH Hd BO3MO>XHOCTHU MpeBPAILI€eHNS
TOKCHUYHBIX KOMIIOHEHTOB CMeCH I'a30B B 663Bpe,ELHBIe BelleCTBa I1pr B3aHMOAEﬁCTBHH C
KaTa/In3aTOpOM

Bonpocbl omKpbimozo muna:
K MexaHHueCKHUM C1ioco6aM OUMCTKU CTOUHBIX BOZ OTHOCSITCSE:

- ITpouexviBanue

- TepMookucieHre

- OTcravBaHue

- lenTpudyruposanue

- ®noTauus
K h13MKo-XxrMHUUeCKUM CIIoco0aM OUMCTKUA CTOUHBIX BOJl OTHOCSITCS:

- ITponjexxvBanue

- Koaryssauys

- Apcop6rust

- lenTpudyruposanue

- ®noTaums
K 6uroiornueckuM croco6amM OUMCTKU CTOUHBIX BOJ, OTHOCATCS:

- Tepmookucnenve

- Buoxumunyueckoe oKuc/ieHue
- Buosiornueckoe pasnoxeHve
- Heltrpanusanus

- @ubTpanus
X¥MHYecKast OUMCTKa CTOUHBIX BOJ, IIPUMEHsIeTCs [/ YLa/leHNUs U3 CTOUHBIX BOJ,

- PacTBOpMMBIX ra3oB

- VloHOB TsDKeJbIX MeTaslIoB

- HepacTBOp&HHBIX MUHepa/bHbIX pUMecei
- PacTBOpEHHBIX MUHEpa/IbHBIX PUMeCcel

- PacTBOpEHHBIX OpraHUyeCcKUX MpuMecei
Tepmuueckasi OUMCTKa CTOYHBIX BOJ, IPUMEHSIeTCS [/ yAa/leHUsI U3 CTOUHBIX BOJ,

- HepacTBOp&HHBIX OpraHnyecKux npruMecei

- TOHKO,Z[I/ICHEPCHLIX B3BeIlIeHHBbIX YaCTHULL
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Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

- PacTBOpUMBIX ra3oB

- PacTBOpEHHBIX OpraHnyecKux npumecei

- BbICOKOTOKCUYHBIX OpraHn4yecKuX npruMmecei
st ouncTky atMocgepsl OT TBEPABIX YaCTUL| UCIIONb3yI0T MEeTO/bI OYMCTKH:

- ITeHTpOOEXHBIE

- ABcopbLoHHbIe

- Tepmuueckue

- JKugkocTHbIe

- DNeKTpOCTaTHyeCcKue

- XuMcCOopOI1IMOHHbBIe
Jl71s1 OUMCTKY aTMOChepBI OT Ta30BbIX 3arpsi3HEHUI UCIIOIB3YHOT METO/|bl OUHCTKH:

- Karanutuueckue

- Tepmuueckue

- lHepTHbIE

- LenTpobexHble

- I'paBuTaLioHHbIE
K mexaHnueckuM MeTo[,aM OYUCTKU TUTOCHEepbl OTHOCSATCS

- Kpucranmmsanus

- N3menbuenne
- [IpeccoBanue
- PacTtBOpeHnue

- CxxuraHue

K ¢u3mko-xviMrye cCKUM MeToilaM OUUCTKH JIATOC(ephbl OTHOCATCS

- BrijeniaunBanue

- OGe3BpexrBaHUE

- PactBOpeHue

- IIpeccoBanue

- Kpucrannmsanms
K cHwkeHMIO IITyMa B OKpY’Karolliel cpefie IpuBeSyT:

- YBenuueHue PacCCTOSAHMA 40 NCTOYHHKA IIyMa

- 3ameHa MOKPBITHSA HaA ITyTHU PACIIPOCTPAHEHUWS IIIyMa Had fosee MArkoe

- YcTaHOBKa aKyCTHUECKOTO 9KpaHa Ha MyTH PaclpoCTPaHeHUs 1IyMa

- YcraHoBKa 3a00pOB ¥ Orpak/ieHrii Ha MyTH PaclpoCTpaHeHus yMa

- BLICaAKa pPaCTHUTE/IbHOCTU BO3J/1e UCTOYHHMKaA IITyMa

BOHpOCbl 3dKpblmo2o muna:

TIPUPOJIHBIE PECYPChI — PeCyPChI, CIIOCOOHBIe K BOCCTaHOB/IEHUIO Yepe3
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OIIK-5

Ne 3

Neo 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

No 4

pa3MHOXKeHHe W pyTrre MPUPO/IHBIE LIUKJ/IbI 3 CPOKH, COM3MEPUMbIe CO CPOKAMH KX
norpeod/eHust
OkonoruyecKui - KOMIIJIEKCHasl CHCTeMa Hab/Io/ieHHH 3a COCTOSIHHEM
OKpYJKatolIleii cpe/ibl, OLIEHKH U TPOrHO3bI M3MEHEHH COCTOSIHUSI OKPYIKAIOILel Cpe/ibl
T071 BO3/IeMICTBHEM MPUPOAHBIX ¥ aHTPOIIOT€HHBIX (JaKTOPOB
- TIepBUYHAsi CTaust 06pabOTKK CTOUHBIX BOJ [/1s1 U3BJIEUEHUS] U3 HUX
KPYTTHBIX HEPACTBOPUMBIX TIPUMeCeH.
- TIPOLIeCC YKPYITHEHHSs! AUCTIePCHBIX YaCTHL] B Pe3y/IbTaTe B3aUMOAEHCTBHS
C Koary/isitHTaMu
- IPUPOJHbIH reorpaduuecKrii KOMIUIEKC, B KOTODOM BCE OCHOBHbIE
KOMITOHEHTBI — pefibe), K/IMMaT, BOZia, PACTUTETbHOCTh, )KUBOTHBIE — B3aMMOCBSI3aHbI.
MIPOAYKLIMU — BPEMEHHOM TepUO/i, HAUMHAIOILUICS C MOMEHTA Hauajia
TIPOBe/IeHNs UCC/Ie0BaHMsI, CBSI3aHHBIX C CO3/laHWeM TIPOAYKLIUM, U 3aKaHUMBAIOIIUIACS
TIepeBO/JIOM eé B OTXOZBI TTOTpeb/Ie s
EcTecTBeHHbIe UCTOUHUKY 3/IEKTPOMarHUTHBIX T10J1el pa3jesisiioT Ha u

- CIy4aiiHoe coueTaHHe 3BYKOB pa3nWyHON MHTeHCUBHOCTH U YaCTOTHI,
He)KeslaTebHbINA 3ByK

METO,E[ 3dK/TFIOYAETCA B pa3[e/IeHHU CMeCH I'a30B Hd COCTaBHbIE YAaCTH ITyTEM
MOTJIOLIEHNA a6COp6EHTOM OAHOI'0 NN HeCKOJIbKHX I'a30B C 06p830BaHI/IeM pacTBOpa
OTXOALI - pa3/IMuHbIe U3Je/rs, KOMIVIEKTYIOLHE MaTepHraJ/ibl U eTa/lu,

KOTOPBIE 10 KaKUM-/TM00 NMPUUHUHAM HENPUTOHBI /1/151 a7 bHEHIIIero UCIo/b30BaHusl.
IMoapa3szaenstoTcs Ha OTXO/bI IIPOMBIILIIEHHOTO TIOTPe0/IeHNsT U OTXOAbI ObiTa

Bonpocbl omKpbimozo muna:
K XuMUueCcK1UM Crioco6aM OUMCTKU CTOUHBIX BOJ OTHOCSTCSE:

- Ancopbrust

- Mokpoe cxxuranue

- buoxuMuueckoe okucieHue
- OkucneHue

- BoccTanoB/ieHue

- Helirpanusanus
K TepmuueckuM criocob6am OUMCTKY CTOUHBIX BOJ| OTHOCSATCSI:

- @ubTpanus

- Tepmookucnenue

- Mokpoe cxxuranue

- LenrpudyrrupoBanue

- BoccTanoBneHue
MexaHnuecKasi OUMCTKAa CTOUHBIX BO/J, TIPUMEHAECTCA A/ YAa/IeHUA U3 CTOUYHBIX BOJ

- BBICOKOTOKCUYHBIX OpraHAYeCcKuX TprMeceit
- HepacTBOp&HHBIX MUHepa/bHBIX IpUMecei

- ToHKOMCTIEpCHBIX B3BelleHHBIX YaCTHL]

- HepacTBOpE&HHBIX OpraHAyecKuX pruMeceit

- VIOHOB TSDKEJbIX MeTa/l/IOB
OU3NKO-XUMHUECKas OUMCTKA CTOYHBIX BOJ TIPUMEHSIETCS [I/Isl yIaAeHHUsT U3 CTOUHBIX
BO/

- HepacTBOpéHHBIX MUHepaIbHbIX IPUMeceit
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- PacTBOpEHHBIX MUHepaibHbIX TIpUMeceit
- ToHKOMCTIEpCHBIX B3BellleHHbIX YaCTHI]
- VIoHOB TsDKeNbIX MeTalioB

- PacTBOpMMBIX ra3oB
Bronoruueckast ourcTKa CTOYHBIX BOZ, IPUMEHSIETCS [/1S1 YZla/leHUsI U3 CTOUHBIX BOJ,

- ToHKOMCTIEpCHBIX B3BeELlEHHBIX YaCTHL]
- HepacTBOpEHHBIX OpraHnueCcKuX IpuMeceit
- PacTBOpEHHBIX OpraHuyecKux npumeceit
- PacTBOpEHHBIX MUHEpa/IbHBIX PUMeCel

- BBICOKOTOKCHYHBIX OpraHuyecKux rnpuMecent
st ouncTky atMocdepsl OT Kareslb )KUAKOCTH UCII0/Ib3YI0T MeTO/[bl OUHCTKU:

- I'paBUTaLMIOHHBIE

- AbcopbIMoHHEIE

- Tepmuueckue

- LenTpobexHble

- DNeKTpoCTaTuyecKue

- X¥MCOpOLIMOHHBIE
I71st OuMCTKY aTMOChephI OT Ta30BbIX 3arpsi3HEHUM UCITOMB3YOT METO/[bI OUHCTKH:

- Karanutnueckue

- DNeKTpOCTaTUyeCcKue
- XeMcOpOLMOHHEIe

- ITeHTpobEXKHBIE

- JKugkocTHbIe
K mMexaHMueCKUM MeTo/jlaM OUMCTKH JIUTOCGHEPbl OTHOCSTCS

- Ipobnenue

- BrieniauvBanue
- OGe3BpeKUBaHUE
- PacTtBopenue

- [IpeccoBanue
K TepMuueckum MeToilaM OUMCTKHU JTUTOC(HEPhI OTHOCSTCS

- IIpeccoBanue

- Cxuranve

- BrijeniaunBanue
- OGe3BpeskrBaHME

- Kpucrannuzauus
3aIura ot IyMa MOXeT ObITb 0becrieueHa ¢ MOMOIIIbIO
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- ITornomenus nryma

- OTpaxkeHus 1IyMa

- Orubanus myma

- [Tomaum 3ByKa B mpotuBodase

- [Topaun 3ByKa B TOM e (a3ze
Bonpocbl 3akpbimozo muna:

TIPUPOZHBIE PECYPChI — PECYPCHI, KOTOPhIe He BOCCTaHABIUBAIOTCS, VT
BOCCTaHAaB/IMBAIOTCsI BO MHOTO Pa3 MeJjieHHee, HeXKeJ/TH UCTI0/Ib3YIOTCS Ue/IoBeueCTBOM
3arpsisHeHHe aTMOC(epbl COeJUHEeHUSIMU CEPHOU M a30THOM KUC/IOT C MOC/IeYyIOLM
BBINaJIeHUEM 0CaJTKOB Ha3bIBAaeTCS

- yha/ieHue U3 CTOUHBIX BOJI B3BEllIeHHBIX BEIeCTB, KOTOPhIe Mo/
[IeMCTBUEM TPABUTAL[MOHHBIX CUJT OCE/IAl0T Ha IHO OTCTOMHUKA, a 0[] BO3JeMCTBUEM
BBITQJIKUBAIOIIUX CHUJ/I BCII/IBIBAIOT HA MOBEPXHOCTh
- XUMMUECKWUH MeTO/l OUUCTKYU CTOUHBIX BOJI, COZIepIKalllei II1e/I0un U

KHC/IOTBI
- BeL|eCTBO, CO37arolljee MPU BHECEHUU B NTOYBY YCIOBUS [/1s1 yCKOPEHHOTO
poCTa ¥ pa3BUTHS pacTeHUI 1 MUKPOOPTaHU3MOB
TeXHOTeHHBIN peCcypCHBIN LUK — LMK/, B KOTOPOM BOBJIeKaeMble B

MIPOM3BOJCTBO MPUPO/HBIE PeCypChl He UCTOMb3YIOTCSI BTOPUUHO

- KonebaHusi B cpejie, BbI3BaHHBIE KAKUM-JTHO0 MCTOYHHKOM,
BOCIIpUHUMaeMble YXOM ue/ioBeKa

- TIPOLIECC pa3/IOKeHUsI OPraHUuYeCcKUX CoefUHeHUH Moj AeliCTBUEM BBICOKHUX
TemIepaTyp Npy OTCYTCTBUU WU HeJOCTAaTKe KUCIOpoZa

MeTop OCHOBAH Ha TIOIJIOII|eHHU T'a30B 1 TIapOB TBePAbIMH W/H XKUAKHUMU
TIOTTIOTUTENISIMA C 00pa30BaHHeM XUMHUUECKUX COeTUHEHUN
IMpouecc 3aKJII0uaeTcs B 00pa30BaHUM B TOJIILE BOZBI Ta30BbIX

Iy3bIPLKOB, TPUIUITAHUN YaCTHUI] K TIOBEPXHOCTH pa3/iesia Ta30Boi U »KUJKoU (a3,
BCTI/TBIBAHAM 3THUX KOMIUIEKCOB Ha TIOBEPXHOCTh 00pabaThiBaeMol CTOUHOMN >KUIKOCTH U
yZAaneHuu 06pa30BaBIIerocs MeHHOTO CJI0sT
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