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MeTanuyprus 4epHbIX METAIUIOR

Vposens Bhicero o0pazosanus - Hakanaspuar
[Iporpamma noAroToBKY — akaaeMu4eckuii bakaraBpHaT

®opma o00yucHHS

3a04Has
WUncturyt EcrecTBO3HAHNS H CTaHIAPTH3AIIHH
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PaGouas nporpamMma cocrasiena Ha ochose ®I'OC BO 1o sanpasieHUIO MOArOTOBKH
22.03.02 Metauyprus, yrBepxaeHHOro npukazoM MOuH P® ot 04.12.2015 No1427.

Pabouas nporpamma paccmoTpena w onobpena Ha sacenanun kabenpni Tpomsimes-
HOM 9K0JIOrHH K 6e3011aCHOCTH XKHU3HeAesTensHOCTH «20» centagps 2017 r., nporokon Ne2.
3aB. kadenpoi # ~ A XO. llepsatunckuit

PaGouas nporpamma onoOpeHa METOAMUYECKOH KOMHUCCHel WHCTUTYTa EcTrecTBO3HAHHUS
M CTaHJApTH3ALMK «23» cenmabps 2017 2., npomoxon Nel.

[Ipencenatens - "// N.10. Mesun

CornacoBano:
3ag. kadeapoi
Texuonoruit 00paboTKK MaTepHaion

Pa6ouast nporpamma cocrasiena:
npodeccop xadeapsr [12ubX]], 1.1.4.

Penensent:
Meunemxep JI00C [TAO “MMK™




Jluer perucTpanyu H3MeHeHHH U JOTIOTHEHUH

3 Hare, [Moanuce
n/m Kparkoe conepxanue Ne mpotoxona
Paznmen nporpammel 3aB.
H3MEHEHHUS/ NOTIOHEHUS 3aceIaHus =
Kaheapoit
Kabheapsr

1 | Pazmen 3 Koppextupopka PII/] B COOTBETCTBHH C 25.10.2018 r.
Komnerennuu maxeToM (Pacopsoxerne Nel0-39/75 or | mpotoko Ne3
obyuaromerocs, 21.09.2018 «O dbopmupoBaHuy u
(hopMupyemble B aKTyalIu3aiuu 06pa3oBaTeIbHBIX
pesyJbTare IpOTpaMm»)

OCBOEHHUS
JTUCIUTUTAHBL
(Momynst) U
TUIAaHUPYEMBIE
pe3yabTaThl
o0yJeHus
Paznen 4
CrpykTypa
coJepKanue
JIUCHUTLIIMHBI
(MomyIist)
Pasnen 7 OcHoBHBIE
CpeacTBa JUIs
IIPOBEICHUS
MTPOMEXKYTOIHOMI
aTTecTaluu

2 | Pasmen 8 YuebHo- | B cootBercTBuH ¢ TpeGoBanusmu ®I'OC | 30.09.2019r.
METOIHYECKOE 1 OOHOBIIEH M JIONOJHEH NEPEUYEHb npoTokon Ne2
UH(OPMAIMOHHOE | IPOrPaMMHOr0 00eCTIeueHUS &
obecnieyeHue
JUCIMIUTAHE
Pazgen 9 AxTyanuzupoBaHa HH)OPMAIUS B 30.09.2019r.
MarepuansHo- COOTBETCTBUH C yUeOHBIM IITAHOM poTokoi Ne2
TEXHUYECKOE Hanpagsienus u pazaeiaom GI'OC BO
obecrieueHue «TpebGoBaHuUs K MaTepHaTbHO-

JTUCHIUATUIAHBI TEXHHYECKOMY H y4eOHO-
METOMYECKOMY 00€CTIEIEeHHIO
NIPOrpaMMBI»

3 | Paznen 8 VuebHo- | Axryanmmusanus yueOHO-MeToauueckoro u | 01.09.2020r.
METOIUYECKOE U “HGOPMAITHOHHOTO 00eCTeYeHns mpotoxoy Nel
“H(POPMAITHOHHOE
obecrieyeHue —

JHCHHATLITHHBI




1 He.]'ll/l OCBOCHMA TUCHMIIJIMHBI

LenstMu OCBOEHUS TUCHMILIMHBI «DKOJIOTUS» SBISICTCS (DOPMHUPOBAHUE HOBOTO MHPOBO33PCHUS,
AKOJIOTHYECKOM ATHKH, KaK 0053aTEIBHOTO YCJIOBHS YCTOHYMBOTO PAa3BUTHS, MOJYYCHUE HEOOXOIMMBIX
0a30BBIX TOHATHHA IS CO3MAaHWS TIPEACTaBIICHHA O Ouocdepe, MECTE B HEHW dUeIOBEKa, O MpolOiieMax,
CBSI3aHHBIX C B3aUMOJICHCTBHEM OOIIECTBA W TMPHUPOJBI, a TAKKE BOCIHWTAHHE Y CTYJCHTOB YMCHUS
OIICHUBATh PE3yJIbTaThl YCJIOBCUSCKOM ACSITEIHLHOCTH C MO3UIMH COXPAHCHUS NPUPOIHON U KYJIbTYPHOM
CpeIbl, CIIOCOOHOCTH HAIPABIIATH CBOIO MPO(EeCCHOHATBHYIO JIEATENHHOCT Ha COXpaHeHne onochepsl Kak

CpeIbl OOUTaHUS YeITOBEKa.

2 MecTo gucuuminHbl B cTpykTrype OOII moaroroBku 0akajgaspa

HucuunnnHa «3JKOJIOTHS» BXOOUT B 0a30ByI0 4acTh Onoka | oOpa3zoBaTenbHON MPOrpamMMEI

(51.5.12).

JAns w3ydeHus NUCHUIUIMHBI HEOOXOAWMBI 3HaHWS (YMEHHS, HaBBIKH), C(HOPMHUpPOBaHHBIE B
pesynbraTe m3ydeHus muciuruinH «Dmsukay, «Xumus», «Marematnkay, «buomorusy, «['eorpadusn»,
«[Ipuponosenenue», «MabDopmaTukay.

3HaHus (YMEHHs, HABBIKH ), [IOJIy4YCHHbIC IPY U3YYEHUHN JAaHHOW AUCLUILINHBL, OyayT HEOOXO0IUMBI
JUIs1 UTOTOBOM FOCYAAPCTBEHHOM aTTECTALIUH.

3 Kommnerennuu oOy4armerocs, ¢gopmMupyemble B pe3yibTaTe OCBOCHUS] TMCHUILUIUHBI U
IUIAHUPYeMble pe3yJibTaThl 00y4eHMsI

CTpyKTypHBIi
JJIEMEHT
KOMITETEHIIUU

YpoBEeHb OCBOEHUSI KOMIIETEHIIUIA

OIIK-5: cnoco0HOCTHI0O NMPHMEHATH B MNPAKTHYECKOH AeATeJbHOCTH HNPUHIMNBI PalMOHAJLHOIO
HCII0/1b30BAHMS MPUPOIHBIX PECYPCOB U 3alLMThI OKPY KaIOLIeil cpeibl

3HaTh

OCHOBOITONATAIONINE 3aKOHBI TPHUPOJIBI: MPHUHIMIB OPraHU3alluld W Pa3BUTHSA
ouocdeprl, e€ CTPYKTypy; HPHUHIMIIBI OPTaHU3allM{, Pa3BHUTHS, YCTOWYMBOCTH,
CTPYKTYpYy OHMOI€OLIEHO30B.

3aKOHBI B3aUMOJICHCTBHS )KUBBIX OPTAaHU3MOB M UX COOOIIECTB CO CPeAoit
00OUTaHWS; IPUHITAIIEI PAIIMOHATIBHOTO MTPUPOIOIIONB30BAHNS U TEPCIIEKTHBEI
CO3JIaHMs DKOJIOTHYECKH OE€30TaCHBIX TEXHOJIOTHIA.

CoBpeMeHHbIE TPOrPAMMBI U TIPOSKTHI IKOJIOTHYECKOTO MOHUTOPHHIA CPEbI
oOHTaHMS.

YmeTh

I'pamMOTHO BeCTH BU3yalibHbIC OMOWHINKAIIMOHHBIC HAOJIIOICHUS B CBSI3U C
3a/layaMu SKOJIOTMYECKOTO0 MOHUTOPHHTA U TPAMOTHO OIICHUBATH MTOCIIECTBHUS
CBOe Mpo(hecCHOHANBHOH IeATENBHOCTH.

[TpuMeHATH METOIBI PAIIMOHATBHOTO MPUPOIOTIONH30BAHUS IS CO3IAHHUS
YCTOMYUBBIX SKOCHCTEM C TTIOMOIITBIO 3€JIEHOTO CTPOUTEIHCTRA.

Bnanets

[IpakTH4eckMMHU HaBBIKAMH IO ONPEAEIICHUIO YPOBHEH BO3IEHCTBUS
AHTPOIIOTEHHBIX (PAKTOPOB HA SKOCHCTEMBI,

MeToamMu METOIbI PAIlIOHAIEHOTO MMPUPOIOTIOIH30BAHNS JIsI CO3/IaHUS
YCTOHYMBBIX SKOCHCTEM Ha dTare MPOEeKTUPOBAHMS 3€JIEHOTO CTPOUTENHCTBA.

Criocobamy MUHUMHU3AIMK HEOIaronpusiTHOTO BO3ACHCTBHS Ha OKPY’KAIOIIYIO
IPUPOAHYIO CPEy U 30POBbE UeJIOBEKa

OK-8: roToBHOCTBI0 M0JIb30BATHCA OCHOBHBIMH METOJAMHU 3aIIMThI MPOM3BOACTBEHHOI0 EPCOHAJIA 1
HACeJICHUsI OT BO3MOKHBIX NOCJIeACTBHIl aBapHii, KaTacTpo(), CTUXHIHBIX 0e/ICTBHIA.

3HaTh Metoapl CHUKEHUS] aHTPOMOTEHHBIX BO3JIEUCTBUM, a TAKKE MEPCIIEKTUBBI UX
COBEPIIICHCTBOBAaHUS. MeEpOIPHUATHS 10 00ECTICUSHUIO SKOJIOTHIECKOM
0€30IaCHOCTH TEXHOJOTUH M TEXHUYECKHUX TIPOEKTOB.

YmeTn ['pamoTHO BecTH BH3yalibHbIC HAONIOACHUS B CBSI3U C 3aJa4aMu

HKOJOTUYECKOIO MOHUTOPUHTA.

['paMOTHO OIICHMBATH BJIUSIHUE CBOECH MPOPECCHOHATIBHON ESITEIBHOCTH B
CBsA3U C 3aJiladyaMU 3allIUTLI MPOU3BOACTBCHHOI'O IEPCOHAIA U HACCIICHUA OT
JEMCTBHS OMACHBIX M BPEIHBIX (PAKTOPOB.




CTpyKTypHBI
3JIEMEHT YpoBeHb OCBOEHUSI KOMIIETEHIIUI
KOMIIETEHIIUN
[IprMeHsATh METOABI PALIMOHAIBHOTO MPUPOAONOIB30BAHUS IS CO3AaHUs
YCTOMYUBBIX SKOCUCTEM.
PaccuuThiBaTh TEXHUYECKUE PELIEHUS IO YMEHBIICHUIO  TEXHOTCHHOI'O
BO3JCHCTBUS HA MPUPOJHBIE KOMIIOHEHTHI.
Bnanets IIpakTnueckumMy  HaBBIKAMHM [0  ONPEACIICHHIO  YPOBHEW  BO3JEHCTBUA
[HTPOIIOTEHHBIX (PAKTOPOB HA 3KOCHCTEMBI;
MetogamMu  METOABI  pPallMOHAIBHOTO  IPHUPOJOINONB30BAHUS ISl CO3JIaHUS
/CTOMYMBBIX IKOCHCTEM Ha dTare MPOEKTHPOBAHUS 3eJIEHOTO CTPOUTENIHCTRA.

4 CTpyKTypa U Cco/iepKaHHue QU CUUILTUHBI

OO01mmas TpyI0eMKOCTh TUCIUIUTHHEI cocTaBisieT 3 enuHullbl; 108 akageMrudecknx 4acos:
- KOHTaKTHas pabdora —6,4 akaj. Jaca,
-ayauTopHas paborta — 6 akaj. Jaca;
-BHeayauTopHas pabora — 0,4 akan. yaca;

- caMocTosTenbHas padborta — 97,7 akaj. Jaca;

-KOHTpOJb — 3,9 akaj. yaca

- 3a4€T.
AynutopHa
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Paznen 1: Ilexs ®W 3agayd  JKOJIOTHH. OK-8,
Bbuocdepa u yenoBek. CTpykrypa 6uochepnl. OIIK-5
buocdepa. Yuenue B.M.Bepuazackoro o sxusom| 2 | 0,5 | 1 30 |Msyuenwue Brimonnenmne
BemecTBe. KpyroBopor BemectB B Ouocdepe. OCHOBHOW 1ab0PaTOPHBIX
DU3NKO-XUMHUUECKHUE B OMOJIOTMYSCKUE METObI yaeOHOM pabor “Omenka
OUYHCTKH CTOYHBIX BO/I. JUTEPaTyphl, |pPEaKIUH MUTHEBOM
KOHCIIEKTa BOJIbI BU3YaJIbHO
JIEKITUHA
Hroro no pazaeny 2105 1 30
Paszgen |l IKoJOruYecKHe TMPHHIATbBI OK-8,
PanuoHAIbLHOIO NPHPOAONOJIb30BAHUSA. OIIK-5

OCHOBBI MPUPOAONOJTB30BAHUSA




Co3nanne  9KOCHCTEM,  YCTOMUYMBBIX K 0,25 (/11| 20 |U3yueHue Brinonnenue n
JICUCTBUIO TEXHOTEHHOW Harpy3KH. OCHOBHOM cJlaua TEOpUU
O3pmopoBHTENbHAS POJb PACTCHUH (3aIIuTa OT yueOHOM 1a00paToOPHBIX
OBUTH, [IyMa, 3ara30BaHHOCTH, OaKTepUIHIHbIE JAUTEpaTypel U | paboT “BusyansHast
CBOWCTBA, HWOHHU3ALMi BO3AYXa, BbBIAEICHUE KOHCIIEKTa OnoMHMKaIKs
KHCIIOPOZa, 3CTETHICCKHE CBOMCTRA). JIEeKIUH, 3arpsI3HEHUS
UyBCTBUTENBHOCTD JIECOTIOCAIOK K JEHCTBUIO TECTUPOBaHUE aTMocQepsl C
aTMOC(EepHBIX npuMeceil. Mexanusm MOMOIIIBIO BBICIIMX
BO3/JICMCTBHUS  M3BECTKOBOI'O  a’3po30Js  Ha pacTteHuil B
BEYHO3EIEHBIE MOPOJIBI JIepEBHEB u KaMepaJlbHbIX
KyCTapHUKOB. MexaHu3M BO3IeicTBUA Ha yCIOBUSX”;
3eNIEHBIE PACTCHHS TUOKCHAA a30Ta. 3eléHoe «Omenka
CTPOMTENIECTBO IIPOMBIIIJIEHHBIX TOPOIOB (Ha 3aIbIIIEHHOCTH
npuUMepe TopoJIoB ¢ YEPHON METaJLTypruei). BO3/[yXa BECOBBIM
CoBpemeHHbIE TEHACHIIUU METOAOM»
COBEPILECHCTBOBAHUS MIPUHLMIIOB
3KOJIOTMYECKOTO HOPMMPOBAaHUS IOKa3aTenel
KayecTBa OKpy Karollel cpepl.
OcHoBbl  ¢uTOLIEHONIOTHH. bHoreoneHos, ero 5 |Usyuenwue KonTponbnas
OpraHM3alysi W TPaHWIBL. OJKOJOTHYECKHE 0,25 KOHCIIEKTa paboTta — OTBETHI Ha
(bhakTOpbl. 3aKOH OTHOCHTEIBHOTO JICHCTBUS JEKUUN U BOIIPOCHI;
9KO(aKTOPOB. 3aKkoH OHMOJIOTHYECKOTO OCHOBHOM TECTUPOBAHHE
ONTUMYMa, ero 3HA4YEHUE st yueOHOM
COBEpIIEHCTBOBAHU MIPUHLIUIIOB JUTEpaTypBhl.
3KOJIOTMYECKOTO HOPMUPOBaHMUS.
B3auMOOTHOIIEHNsT PACTEHU C KUBOTHBIMH.
B3aumooTHOIICHUsT pacTeHuil B (DUTOILICHO3aX.
CytouHas, Ce30HHasA H  Pa3HOTOJMYHAsS
M3MEHYMBOCTH (pruToneHo30B. CyKueccus..
Hroro no pasneny 0,5 |1/1A| 25
Pazgen 111 Dkosiormyeckuié KOHTPOJIb, OK-8,
MEKTYHAPOAHOE COTPYIHUYECTBO B 00JIaCTH OIIK-5
JKOJIOTHH H 0XPaHbI OKPYKalolleil cpeabl
MOHHTOPUHT cpellbl OOUTAHMSL. 0,5 |1/11| 15 |Uzyuenue Bremonnenne
[Iporpammer u KaTeropuu MOCTOB KOHCIIEKTa nabopatopHoi
atMocdepHoro MOHUTOPHUHTA u JEKINHA U padoThI
rugpoMoHuTopunra.  MccnenoBanume — cHera OCHOBHOM «BuzyanbHas
r.Maruutoropcka. IlporpamMmmel  HOYBEHHO- yueOHOM OLIEHKA peaxkuu
XUMHUYECKOTO MOHMTOPHHIA I'OPOJOB C YEPHOMU JUTEPATYPBL. |XBOWHOIO OIajga |
METaJLTypruei. Uccnenosanue peakuuu ETOYHOCTH  CHEra
XBOMHOTO onazna eneit u COCEH ropoJI0B y&pHOU
r.Marauroropcka. IlokazaTenu BH3yaJbHOUI METAJLTYPTUW;
OMOWHIWKAITMK 3arps3HEHHsT  aTMochepsl ¢ KonTponbHas
MOMOIIIBIO BBICIIMX PACTEHUH B KOMIUIEKCHBIX pabota - — OTBETHI
IporpaMmax  3KOJOTMYECKOIO  MOHWTOPHHIA Ha BOTIPOCHI,
MIPOMBIIIUIEHHBIX TOPOAOB. BusyanpHas orieHka TECTUPOBAHHE
COCTOSIHMSI JIECOIIOCAJOK  TOPOJOB C YEPHOU
MeTajuyprueii (Ha npuMepe r.MarauToropcka).
HToro no paszaeny 0,5 |1/aA| 15
Paznen 1V I'nodanbHble NPo01eMbl IKOJIOTUHU OK-8,
OIIK-5
Atmocdepa. O3onoBblii cnoid. [lmanerapnas 025 1 7,7 |U3yuenne TectupoBanue.
pons ero. IlapuukoBeii 3ddekr. Xumus KOHCIIEKTa Brinonnenue n
00pazoBaHUs a’po30Jieil. HcTtounuku JEKIUN U cJlaya TEOpUU
3arpsI3HEHUS aTMochepbl MIBUTBIO u OCHOBHOM J1abopaTOpHOI




ra3000pa3HbIMHA TPUMECSIMHU. yueOHOM paboTsl: «AHanu3

JIUTEPATYPHIL. HEKOTOPBIX
3arpsI3HAIONINX
aTMocepy BeliecTs
¢ nomouso I'X-1»,

Konuenuwmst ITJK. Jloctouncra u memocrarku.| 2 | 0,25 20 |Uzyuenue KouTponbHas

[Mpunmuner  HOpMupoBanus  ¢gopm  [I/IK KOHCIIEKTa paboTa— OTBETHI Ha

atMocdepHbix npumeceit u Gopm T1JIK BemecTn JIEKUUN U BOIIPOCHI IO TEME

B Boge. CoOBEpIICHCTBOBAaHUE TIIPUHIIAIIOB OCHOBHOM «Konuemnmus ITIK»

3KOJIOTHYECKOTO0 HOPMUPOBAHMSL. yaeOHOH TECHHUE
JIUTEPATYPBHL.

Hroro no pazaeny 0,5 1| 27,7

Hroro no kypcy 2 |42A | 97,7 3ayér

SN

o

10.

5 O0pa3oBaTesibHbIe H HHPOPMAIHOHHBbIE TEXHOJIOTHH

Jlis peanu3anuu NpeayCcMOTPEHHBIX BUJOB yueOHOM pabOThl MPOBOAATCS JIEKIIMOHHbBIE U
nabopaTopHBIE 3aHSATHSI.

Jlekuuu NpoOXOAAT B TPAJULMOHHOM (opME C aKTHBHBIM MCIIOJIb30BAaHHEM JOCKH.
JIeKIIMOHHBIN MaTepuall 3aKperuIsieTcs, YrayOuseTcss W AOMOJHSETCS B XOHe JIadOpaTOPHBIX
3aHATUH, KOHTPOJIBHBIX pPAa0OT W TecTHpoBaHUA. VIHTepakTMBHOE OOyueHHE MpeAarnoyaraer
UCTOJNb30BaHMEe TecTupoBaHus. CamocTosTenbHas pabora crmocoOcTByeT Oosee riryOoKoMy H
KayeCTBEHHOMY M3Y4YEHHIO TEOPETHUYECKHX ACHEKTOB UM MOJTrOTOBKE K J1a0OpaTopHbIM padoTam,
KOHTpPOJIbHON paboTe U UTOrOBOM aTTECTALlUU.

6 YueGHO-MeTOANYECKOE 0GecTieyeHe CAMOCTOSITEILHOI PadoThI CTY/1IEHTOB

CamocTrosiTenpHast paboTa CTYZACHTOB OJPa3yMEBAET C UCIOIb30BAHNEM OCHOBHOW yueOHOMH
JUTEPATYPHI U JEKTPOHHBIX PECYPCOB MOATOTOBKY K OTBETaM Ha CJIEIYIOIIUE BOIIPOCHL:

IlepeyeHb BONPOCOB KOHTPOJILHOM PadoThl

[Tonstue “Omoctepa”. Yuenue B.M.Bepnanckoro o xuBom BemiecTBe. Manblii ¥ 0O0JbIION
KpyTrOBOPOTHI BEILIECTB.

doToCUHTE3, €ro TUIBl M IUIaHeTapHass poJib. s KakuX METOJI0B OMOJIOTMYECKOH OYMCTKU
CTOYHBIX BOJI KHUCIOPOIHBINA (POTOCHHTE3 UMEET OOJIBIIOE 3HAUCHHE.

XeMOCHHTE3 U OpraHu3MBbl, €ro ocylecTBisonme. s Kakux MeTo10B OMOIOTHYECKON OUHUCTKU
CTOYHBIX BOJI XEMOCHHTE3 UMEET OOJIbIIOE 3HAUCHHUE.

I'etepoTpodHas pukcaiys yriekucaoro raza, e€ 6MoJI0rHueckoe 3HaueHue.

Bbpoxxenue, ero tumbl. [y KakuX METOJOB OHMOJOTMYECKONM OYMCTKH CTOYHBIX BOJ OpOXKEHHE
uMeeT O0JbIIOE 3HAUEHUE.

Jlpixanue aspobHoe. B kakux MeTroaax OMOJIOrMYecKON OUMCTKU CTOYHBIX BOJI a3pOOHOE JbIXaHHe
BCTPEYAETCS.

AHa’poOHOE JbIXaHHe, €ro THUIIbI, MPOAYKThI, HEOOXOAUMBIE YCIOBMS IJIsi pa3BUTHUs Ipoliecca.
Jljig KaKuxX METOJ0B OMOJIOTUYECKOM OYMCTKH CTOUYHBIX BOJI aHA3POOHOE JbIXaHHE UMEET OOJIbIIoe
3HAUYEHHUE.

Azotduxcanus. [InanerapHas poJib npolecca 1 OpraHu3Mbl, €ro OCYIIECTBIISIOIIHUE.
Ammonudukanus. Ero pons B mpupojie U B MeToJaX OMOJOTMYECKOW OYMCTKU CTOYHBIX BOJI.
OpraHu3Mmsbl, OCYLIECTBISAIOUINE aMMOHU(PHUKALIHIO.

Hutpudukamus. Ero pons B mpupose u B MeTogax OHOJIOIMYECKOW OUYMCTKH CTOYHBIX BOI.
OpPraHu3MBbl, OCYHIECTBIISIOIINE HUTPU(PUKALIUIO.
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. Hlenutpudukamus. Ero pons B mpupoge u B MeTonax OMOJOTMUECKOM OYMCTKH CTOYHBIX BOJI.
OpPraHu3Mbl, OCYLIECTBIISIOIINE IEHUTPUDHUKALHIO.

Cynppoduxamua. Ero poms B mpupoge m B MeToAax OHWOIOTHYECKON OYMCTKH CTOYHBIX BOJI.
Cynbdat-penykuus. Ero posis B mpupojie 1 B MeTo1ax OMOJIOrMYECKOW OUYUCTKH CTOYHBIX BOJI.
Accumuisinus cynbdaroB U HUTpaTOB. Posib M pacpocTpaHeHUe 3TUX MPOIECCOB B MPHUPOJE, HUX
3Ha4YeHHUe JJIs1 METOI0B OMOJIOrMYECKOW OUMCTKHU CTOYHBIX BOJI.

HazoBute o0mmuii mporecc st MaJbIX IIUKJIOB CEPBI U a30Ta.

Ha3zoBuTe NMOHEPOB MOYBOOOPA30BAHMSL.

Ha3zoBute ocHOBHBIE SKOJIOTHYECKHE (PAaKTOPBI Pa3BUTHUS M SKOJIOTUUYECKUE TPYIIIBI BOJOPOCIEH.
Ha3zoBute OCHOBHBIE 3KOJIOTHYECKHE (DAKTOPBI PA3BUTHUS U 3KOJIOIMYECKHE I'PYIIbI TOYBEHHBIX
rpuboB.

YeM 00BsICHAIOTCS yAaOpHUBAIOIIIE CBOMCTBA CHETa (POHOBBIX TEPPUTOPHIA.

Kaxkoit peaknueit xapakTepu3yeTcsi CHET TOPOJIOB ¢ YEPHOH MeETaJTypruei, arMochepHbIe 0CaIKu
TOPOJOB C I[BETHON METAJTypTrUeil U CHET (JOHOBBIX TEPPUTOPHUH.

BbI0OpOCh! KakuX MPOU3BOACTB YEPHOU METAJUTYPIUU BIAMSIOT HA PEaKkIHio aTMOC(EPHBIX 0CAKOB?
OOBsicHUTE TEXHOJIOTHUYECKHH MPOIECC U HA30BUTE XUMHUECKUI COCTAaB BHIOPOCOB.

HazoBuTe 5KONOrMYECKyr0 MHIIEHb IO OTHOLIEHUIO K ACWCTBHIO IPOMBIIUICHHOH IIEJIOYHOU
IIbUIM, TPEACTABIEHHOW HW3BECTbIO, W3BECTHSIKOM U JOJOMHUTOM. JlaliTe peKoMEeHAalHI0 I10
O3EJICHEHUIO FOPOJIOB C YEPHON METAJUTYpruei.

Pacckaxkure O 3alIMTHBIX MEXAHM3Max 3€IEHBIX PACTECHUH IO OTHOLICHHIO K JEHCTBHIO
arpeccuBHbIX Ta3oB: NOyx, SOz, CO,. JlaiiTe peKOMEHIAIMI0 MO 03€JICHEHUIO MPOMBIIUICHHBIX
PETHOHOB U FOPOJIOB, a TAKXKE NPUIOPOKHBIX 30H.

Hazosure dopmer [1JIK (mpeaenbHO TOMyCTUMBIX KOHIEHTpaluii) 3B (3arps3HsIomMX BEIIeCTB)
JUISL MOPCKHMX U IIPECHOBOJHBIX DKOCHCTEM.

OO6m1ast MUHEpaIU3aIus TPUPOTHBIX BOJI.

UYro mpencraBisgeT coOOH KECTKOCTb MPUPOIHBIX BOA, €€ (OPMBI, CIIOCOOBI €€ CHUXKEHUS U
CaHUTAPHBIE HOPMBI KECTKOCTH.

O 4yéM rJ1acuT 3aKOH OTHOCUTENBHOrO JAEUCTBHS Kosorndeckux Qaxkropon? Ilpusenute npumep
MIPOSIBJIEHUS 3TOTO 3aKOHA.

O uém riacut 3akoH 6uonorudeckoro ontumyma? IlpuBeaure npumep AEHCTBHSI 3TOIO 3aKOHA.
HazoBute coBpeMEHHbIE TEHACHLIMHM COBEPIICHCTBOBAHUS IMPUHIUIIOB  HKOJIOTUYECKOTO
HOPMHUPOBAHHUSL.

Haiite onpenenenue [1/IK 3arpssustomux atmochepy BeuiectB. HazoBure ux ¢popmsl.

Uro npencrasisieT co00il sIBIEHHE TEMIEPATYpPHON MHBEPCUU MTPU3EMHBIX clI0€B aTMocepsl. Kak
9TO SIBJIEHUE BIUSAET Ha MPOLIECCH PACCEUBAHUS aTMOC(EPHBIX MpUMecei?

O30HOBBIHN PKpaH U €ro IIaHeTapHas poJb.

Haiite ompeneneHue OuoreorneHosa u ¢urorneHo3a no CykauéBy. Uem oOIpenenstoTcss TpaHUILIbI
ouoreorieHo3a? HazoBuTte 27€MEHTH MO3aMYHOCTH OMOTEOIIeH03a U (PUTOIIEHO3A.
B3aumMooTHoOIIeHNs pacTeHU B (PUTOLIEHO3aX.

B3aumooTHOLIEHUS pacTeHUH ¢ dKUBOTHBIMHU.

CyTouHas ¥ ce30HHas U3MEHUYMBOCTh (PUTOLIEHO3A.

UYro npencrasinseT coboit dirokTyarus ¢puronenosa? Ilpuseanre npumepsl.

Uro mpencraBisier  co0oil cykueccusi pacTUTeNnbHBIX — coobmiectB? IlpuBeaure npumepsl
IIEPBUYHON U BTOPUYHOU CYKLIECCHUM.

Urto nmpeacTasisieT co00i mo13071000pa30BaTEIBHBIN MPOIECC?

Ha3zoBute oTanuuTenbHble 0COOEHHOCTH MPOQUIIS MOA30IUCTHIX TOYB.

HazoBute dakTopbl mogKUCIEHUS 10YB U (POPMBI TOYBEHHOM KHUCIOTHOCTH.

[IporpaMMbl MOYBEHHO-XUMHUYECKOTO MOHMTOPUHIa (DOHOBBIX TEPPUTOPHA M MPOMBIIUIEHHBIX
TOpOJIOB.

Kareropuu nocToB u mporpamMmsl arMoc(h)epHOro MOHUTOPHHTA.

CoBpeMeHHbIE MTepeIBIKHbIE 1a00paTOPUN IKOJIOTHUECKOTO KOHTPOJIS.

TECTBI-MHOXXECTBEHHBI OTBET



Caenyer 0OTMETHTH BCe MPABUJIbHbIE BAPDHAHTHI.
1.®otocunTe3 OBIBAET
Kucnoponnstiit;
beckucnoponuslii;
X10pohUITBHBIH ;
becxnopodumibHbIi;

2.Kucnopoanslit poTOCHHTE3 OCYIIECTBIISIOT
® BBICIIIME PACTCHHS,
® HI3IIINE PACTCHUS,
® DaKTEepUU-TIPOXTOPOPUTHI,
® [[IaHO0AKTEPHUH.

3.0OcHOBHBIM (PaKTOPOM Pa3BUTHS IOYBEHHBIX BOJOPOCIEH CITyKaT
e TeMIepaTypa OKpy»Karollel Cpeibl;
® CBET;
® BJIQXKHOCTB;
® COJICBOM PEKUM I10YB;
4.B npupoje BCTpeUaroTCsl CASAYIOUUE 3KOJOTHUECKHE IPYIIIBI BOAOPOCIEH:
® IIJJaHKTOH;
e OEHTOC;
® [I0YBCHHBIE;
® KpUO(DUIIbHBIE;
5.0cHOBHBIMHU (haKTOpPaMH PA3BUTHS IOYBEHHBIX TPHOOB SIBIISIOTCS
e TeMIeparypa Cpejibl;
® BJIAKHOCTh (HAJIWYKE KallelbHOM Barun);
® JJIEKTPOMAarHUTHOE U3JIy4YEHHUE;
6.PaznuualoT cienyronume rpymnmsl MOYBEHHBIX TPUOOB
® [apa3uThl;
® [10JIyapa3uThl;
e canpoduTsl;
® XUIIHUKH;
7.1lnonepamu OYBOOOPA30BAHUS CIYkKAT
® CUHE-3€JIEHBIE BOJOPOCIIN;
o JIMIIANHUKMY,
® MXU;
® HEKOTOpbIe OAKTEPUH-a30TPHUKCATOPHI
8.YKaXuTe TUIIBI CBSI3€M KOHCOPTOB B KOHCOPLUSX
® [apasuTU3M;
® MUKOCUMOHOTpOdUS;
e GakTepruOCUMONOTPODUS;
¢ (ukocumOuoTpOus;
9.Paznuuatot cnenyroutue Gopmsl [1JIK BogHBIX 9KOCHCTEM
e [[JIK rurnennyeckas;
[TJIK per6oxo3siiicTBeHHas;
[TJIK Ouoreoxumuueckas;
ITJIK Bo31yxa paboyeil 30HbI
10.Paznuuarot crnexyromue dopmsl [TK 3arps3astonmux BemecTB aTMochepHOro BO3Iyxa
e [1/IK MakcuManabHOpa3oBas;
e [1/IK cpennecyrouHas;
e IT/IK Bo3zayxa paGoueil 30HBI;



MK pri6oxo3stiicTBeHHAs;
11.HazoBute GopMbI )KECTKOCTH MPUPOTHBIX BOJI:
® [OCTOSTHHAS,
® yCTpaHUMas;
e 00IIas;
KapOOHaTHas;
12.Ha3oBuTte BHEHIHNE (AaKTOPHI BOJHOW MUTPALIMU XUMUYECKUX JICMECHTOB:
e pH u penokc-norennuman Eh;
® KOHLIEHTPALIMA BEUIECTB B BOJHBIX PACTBOPAX;
® TEeMIIEpaTypa;
® JIaBJICHMUE;
13.C nosiBieHreM KUCIOPOTHOTO POTOCHHTE3a CBSI3BIBAIOT
® MOSIBJICHHE KUCIOPOJIHOM aTMOCc(ephl Ha HaIICH IJIaHETE,
® [0SIBJIEHHE 030HOBOI'O CJIOS;
® BO3MOXHOCTh (POTOCHHTE3MPYIOIIMM OpPraHW3MaM HE 3aBHCETh OT HAJIWYHS CEPOBOIOPOTHOTO
HCTOYHUKA U IHUPOKO PACTIPOCTPAHUTHCS HA HAIlIeH TUIAHETE;
® BO3MOXKHOCTH KMBBIM OpraHM3MaM BBIATH U3 OKeaHa Ha CyIILy;

14.Maublit IMKJT a30Ta BKJIIOYAET CIICTYIOIINE TPOLECCHI:
® a30T¢HUKCANUIO ra3000pa3HOro a30Ta U ACCUMUIISILIUIO HUTPATOB M aMMOHHS;
® Pa3I0KEHHE OPTaHUYECKUX a30TCOJACPIKAIINX BEIIECTB C BBIICIICHUEM aMMHAKa;
® HUTPUPHUKAIHMIO aBTOTPO(HYIO U TeTepOTpodHYIO;
® HUTPATHOC ABIXAHUC,

15.Hutpudukamnms pa3BuBacTcs
® B a9pOTEHKaXx;
e B OUoONpyaax;
® Ha MOJIAX OPOIIEHUS;
® B OMOJIOTHYECKUX (PUIBTPAX;
16.I1pu HuTpUUKaMK a30T B HopMe aMMOHHUS
® OKHCIISIETCS;
® BOCCTaHaBIIMBACTCS,
® HE MCHSCT CBOCH BaJICHTHOCTH,
e ocraércs B (hopMe aMMOHMUS;
17.B MeTaHTEeHKaX pa3BUBAETCA
e Cyib(aTHOE JbIXaHUE,;
® JeHUTpUDUKALUS;
® MacJSHOKHCIIO€ OpOKEHHE;
e KapOOHATHOE JIbIXaHUE;
18.ITporecc OpokeHHs BCTpedaeTcs
® B CENTUKTEHKAX;
® B METAHTECHKaX;
® B IBYXBSAPYCHBIX OTCTOMHUKAX;
® B 3aTOIUJICHHBIX M IJIOXO a3PUPYEMBIX ITOYBAX;
19.I1porecc a3ordukcamnuu crnocoOCTByeT
® TIOBBIIIICHUIO TUIOIOPOIHS TTI0YB U TIPUPOIHBIX BOJ,
® [IEPBUYHOMY [TOYBOOOPA30BAHUIO;
® Pa3BUTHIO HA3EMHON PACTUTEIBHOCTH;
® IIOBBIIICHUIO YPOXKas CEIbXO3KYIbTYP;
20.ITponecc nenntpuduKanum
® IpeJOTBpAIacT NOMNAAaHNe HUTPATOB B TPYHTOBBIE BOJIBL;



e BeAET K OBBIILICHUIO CO/IEPKAaHMUs ra3000pa3HOro a30Ta B IOYBEHHOM BO3IYXE;
e Be/ET K NOSABICHUIO B IOYBEHHOM BO3JlyX€ 3aKHCH a30Ta;
e Be/ET K NOSABICHUIO B IPUPOIHBIX BOAAX HUTPUTOB;
21.B nporiecc XeMOCHHTE3a MOTYT OBITh OKHCIICHBI
® HUTPUTHI U HEJOOKHCICHHbIE MUHEPAJIbHBIE COSAMHEHUS CEPHI;
® JIByXBaJICHTHOE JKEJIe30;
® BOJOPOJ ¥ CEPOBOJOPOT;
® yrapHbIU Ias;
22 IlpoaykTamMu MaclISTHOKHCIIOTO OpOKEHUS SBIISIOTCS
® MacisiHas KHCJIOTa;
® YKCYCHasl KMCJIOTa;
® aIeToAalleTUI;
® aIeTOH;
23.B cenTUKTEeHKE pa3BUBAIOTCS MPOLECCHI
e Cynb(haTHOTO JAbIXAHUS,
® HUTPATHOTO JIBIXaHWS,
® MAacJSHOKHCIIOrO OpOXKEHMUS;
® aMMOHU(UKAIYS;
24.B Ouonoru4eckom (puiabTpe pa3zBUBAIOTCS
® JMaTOMOBBIEC BOJIOPOCIIH;
® KOJIOBPATKH;
® HEMAaTOo/bl,
® [MaHOOAKTEPHH;
25.A30T(huKcanuio OCyIIeCTBISIOT
® KIIyOeHbKOBbIE OaKTEpUH-CUMOUOHTHI OOOOBBIX;
® AKTUHOMMUIIEThI-CUMOMOHTHI OJIbXOBBIX;
® [MaHOOAKTEPUU-TTMOHEPHI TOYBOOOPA30BAHNUS;
e CBOOOJTHOXKUBYIIHME OaKTepHH-a’po0bl poja “a3oTobakrep”;
26.AMMOHH(UKAIHS pacpOCTpaHEHA
® B IIPUPOAHBIX BOJAX;
® B CTOYHBIX BOJIAX;
® B II0YBaX;
e B 00JIOTaX;

27 .Hutpuduxanus aBToTpodHas OCYIIECTBIAETCS
® HUTPO3HBIMH OaKTEpUSIMU;
® HUTPATHBIMH OaKTEPUSIMH;
® OaKTEepUsIMH, OKHCIISIOIIMMU HUTPUTHI,
® OaKTEepUsIMH, OKHCIISIFOIIMMHU HUTPATBL;

28.IIpoxykTaMu AeHUTPUDUKALTUN MOTYT OBITH
e Hutpurtsr;
® 3aKHCh a30Ta;
e "Becelsmnii ra3”;
® ra3000pa3HbIN a30T;
29. AcCUMIIALINIO HUTPATOB OCYIIECTBIISIOT
® BBHICIIINE PACTEHUS;
® BOJIOPOCIIH;
o JINIIANHUKMH,
e OakTepuu;



30.0npenensembrii kak (C £ 20) Auama3oH KOHIEHTPAUN THKENBIX METaNIOB B MOPCKOW BOJE —
IUarna3oH  TOJEPAaHTHOCTU JKUBBIX OPraHW3MOB, MOMNYJISAIUIM, JKOJOTUYECKUX CHUCTEM
OTpaHMYUBACT IUIOMAAbL ~ 96%
e 1o kpuBol ["aycca;
® [10]] THUIIEPOOJION;
® HaJ IPsAMOH - rpadukoM 0OpaTHOM JIMHEHHON (DYHKITUH;
® 10J] IPSAAMON - TpaUKOM MPSIMOI TMHEWHOW (DYHKIIUH;
31.Ilpu 3KOIOTUYECKOM HOPMHPOBAHUHM KadecTBa aTMOC(EpPHOro BO3AyXa M OMPEICIICHUU BEIUYUH
[TJIK makcumanbHOpazoBoi u [TJIK cpeqnecyTouHOM  yYUTHIBAIOT
¢ pedIIEKTOPHYIO PEaKIUIO YeIOBEKa;
® TOKCHYECKOE JCHCTBHE PA3IMYHBIX aTMOC(HEPHBIX MPUMECEH Ha OPraHU3M YEIOBEKa,
® IPOJIOJIKUTEILHOCTh pabodero JHS;
® PEAKIUIO YKOJIOTHYECKUX MUIIECHEH —BEYHO3EIEHBIX KOMITOHEHTOB (DUTOLIEHO30B H T.].

BOITIPOCHI JUIS OTBETA Y JOCKHU B PAMKAX TEOPUU K JABOPATOPHbBIM
PABOTAM 1o OIIEHKE 3ANBLIEHHOCTH BO3J1YXA BECOBBIM CIIOCOBOM.,
OIHEHKE 3ATA3OBAHHOCTU BO3IYXA C IOMOIIBIO I'X-1 . OIIEHKE
PEAKIINU IIUTLEBON BO/Ibl (110BepXHOCTHERIX BO/I CYIIIH)

LLOYUCTKA ITPOMBIIJVIEHHBIX I'A30B OT IIbLJIN
Knaccugpukauus memodos u_annapamose nwviieynasiuganus
2. OcHogHble XapaKmepucmuKy nolieyiogumeneii:

¢ D(ddekTuBHOCTD MbUICYIAINBAHUS;
¢ [Tpon3BOAUTEIILHOCTH TA300YHCTHOTO COOPYIKEHHS,
e Pacxo 3JIEKTPOIHEPTHH;
e CTOMMOCTbL OYHCTKH;
3. Cyxue mexanuueckue nvlieyi106uUneu:
e [IsuicocamuTenbHbIC KaMephl (TOPU30HTAIBHBIC);
o VHepimoHHbIE:
v/KaMmepa ¢ eperopoIKoii;
v/Kamepa ¢ IIABHBIM [TOBOPOTOM I'a30BOT0 MTOTOKA;
v'KaMmepa ¢ pacIIupIOIIMCS KOHYCOM;
v/ Kamepa ¢ 3ariay0IeHHBIM OYHKEPOM;
v/ OKpaHHBIM MHEPIUOHHBIH TTBLIEYTIOBUTENb;
v/ KaTIO3UIHBII arapar;
v/ COBpEMEHHBIE HHEPLIUOHHEIE NLIIEYI0BUTEINN;
o [[{uks0oHBI (OMHOYHBIC, TPYIIIOBbIC, OaTapeiHbIC),
e BuxpeBbie MbIICYIOBUTEIH:
v COILIOBOIO THIIA;
v JI0NaTOYHOTO THIIA;
Ilpogpune (cxema) Koncmpykyuil, npuHyun Oeticmeusi, OOCMOUHCMEA U HeOOCMAmKU, 001acmy
nPUMEHEeHUsL.
4. @unpvmper:
e AOGCOJIOTHBIE:
v TOHKOBOJIOKHHCTBIE;
v TpyOOBOJIOKHHUCTHIE;
v TI1y0OKHE;
e TymaHoynoBuTEN:
v HU3KOCKOPOCTHBIE;
v/ BLICOKOCKOPOCTHEIE;

=




v IByXCTYIIEHYATHIC;
v/ CETOUHBIE TYMAHO-OPbI3rOYJIOBUTEIH;
e TkaneBble. TkaHEBBIN pyKaBHBIN QUIBTP (CIIOCOOBI pereHEpalUU PYKABOB);
e 3EpHUCTHIE:
v'Hacagounble (HACBHIITHBIE MOABUKHBIE U HETIOABHKHBIE);
v/ )KécTkue nopucrele;
Dunvmpyrowue 21emMeHmbl, NPOPUIL KOHCMPYKYUU, OOCMOUHCMEA, HEOOCMAMKU, CNOCOO pecenepayuu,
00.1acmb NPUMEHeHUs.
5.Mokpbie nvineynogumenu:
e [losble ra3onpomMbIBaTENH;
e Hacanounsie ckpyOOepbl (THITBI HACAIOK);
e ["azompombIBaTENb C MOJBHXKHOM IIAPOBOM HACAKOM;
e Tapenbyarblie ra30MpOMbIBATENN (TIEHHBIE (PUIIBTPHI)
v/ ¢ IPOBAILHON PENIETKOIH,
v/ C epeuBHON PEIETKOIA;
e Mokpble anmnapaTsl HEHTPOOEKHOTO IeHCTBUS (LIEHTPOOESKHBIE CKPYOOepHl):
v/ ¢ TaHT'€HCAIBHBIM IIOIBOJOM I'a3a,
v ¢ BHYTPEHHHUM 3aBHXPHUTEIEM;
e 'unponunamuyeckuii neuteynoButens (I'ID);
e ["a3ompombIBaTeny yaapHO-UHEPIHMOHHOTO nerictBus (YU/):
v ckpy006ep Jloitns;
v poTokIoH THma N;
v/ LUKIIOH ¢ BoasHOM muénkoii (LIBIT);
v MOKDBIH TIBUIEYJIOBUTENL YAaPHO-MHEPIHOHHOIO IEHCTBUSA C Ia30X0I0M B BHJIE TPYOBI
Bentypu;
e Ckpy00epsl Benrypu:
v/ ¢ IeHTPaAILHBIM (OPCYHOUHBIM OPOIIEHHUEM;
v’ ¢ nepuepUitHBIM OPOIIIEHHEM;
v/ C TIEHOYHBIM OPOIIIEHUEM;
v/ C TIOIBOJIOM JKHJIKOCTH 3a CUET SJHEPTHHU Ia30BOr0 MOTOKA,;
Knaccugurkayus  mokpwix  neineynosumeneu. Ilpeumywecmeo, nedocmamiu, npoguns
KOHCMPYKYUl, NPUHYUN 0etucmaus, 001acms npUMeHeHUs.
6.2nekmpogunvomp
Mexanu3m yinaBiuBanus dyactuil. Cxema smekrpodribTpa. JJocTOMHCTBA U HEAOCTATKH, 00JIacTh
npuMeHeHus. Knaccudukanus snekTpodunbTpoB (OJAHO30HHBIE U JABYX30HHBIC; OJHOMOJBHBIE U
MHOTOTIONIFHBIC; TOPU3OHTAJIBHBIC W BEPTUKAIBHBIC, TUIACTHHYATHIE W TpyOdarhie). TpeOoBaHHsS K
OCAIUTENIbHBIM ¥ KOPOHHUPYIOIIMM  3JekTpogaM. KoHcTpykiuu 3nekTpoduinsTpoB.  CrocoOsl
pereHepaIyy ICKTPOAOB (CHCTEMBI BCTPSIXUBAHUS M CHCTEMBI IIPOMBIBKH JJICKTPOJIOB).

II. CAHUTAPHAS OYUCTKA ATMOC®EPHBIX BBIBPOCOB OT OKHCJIOB
A30TA, CEPBI, YIVIEPOJA

1.CannTapHas O4MCTKA Ta30B OT OKHUCIIOB a30Ta.

1.1 Knaccugukaius METOA0B CAHUTAPHONW OYHCTKH Ta30B OT OKHCIIOB a30Ta.

2. BoccTaHOBUTENBHBIE METO/IBI CAHUTAPHON OYMCTKH Ia30B OT OKHCIIOB a30Ta.

2.1 Tepmudeckoe pa3inoxKeHHE OKUCIIOB a30Ta B IOTOKE HU3KOTEMIIEPATyPHOU TIa3MBl.

2.2 KaTannTudeckoe BOCCTAHOBJIEHHE a30Ta U3 €r0 OKHCIIOB.

2.3 BoccTraHoBieHHE a30Ta U3 €0 OKHUCIOB C MOMOIIBIO KUAKUX peareHToB. Peazenmul, ypasneHus peaxuyuil.
Ilpogpune koncmpykuyuu.

2.4 BoccTtaHOBIEHHE a30Ta M3 €ro OKWCIOB IyTEM HX TEPeBOJa B BEIIECTBA C HU3KOW TeMIepaTypon
paznoxenus. Peazenmot, ypasnenua peaxyuil. Ilpoguns koncmpykuyuu.

3. OxucauTeNbHBIE METOABI CAHUTAPHOM OYHCTKU Ta30B OT OKHUCIIOB a30Ta.

3.1 Okucnenue HuTpo3Horo rasza (NO) kuciopoaoM U 030HOM B skUKOH (aze. IIpombluinennas ycmanoeka.



3.2 OkwucjieHwe OKHCIOB a30Ta JKHAKAMH pearcHTamu. Peazenmol, ypaenenus peaxyuil. Ilpoguns
KOHCmpYKyuu.

3.3 Oxucnenne Ha HU3KOTEMIIEPATYPHBIX KaTaln3aTopax.

4. CopOUMOHHBIE METOJIBI M METOABI MOTJIOIIEHHUS OKHCIIOB a30Ta 0e3 M3MEHEHHS CTEeIIEHH OKHCIICHHUS a30Ta.

4.1 TlornomeHre OKUCIIOB a30Ta BOAHBIMU PAacTBOpamu Iuenoueil. Peazenmul, ypasnenus peaxyuil. Illpoguns
KOHCmpYKyuu.

4.2 AncopO1usi OKMCIIOB a30Ta TBepAbiMU copOeHTamu. Ilpoghuns koncmpykyuu.

5. CanuTapHast O4MCTKa ra3os oT yraporo raza (CO).

5.1 KonBepcus BOASHBIM ITAPOM.

5.2 lornomenne MeJHO-aMMHAYHBIM PACTBOPOM.

5.3 OuncTKa KUAKUM a30TOM ¥ METaHUPOBAHHUE.

JlocTonHCTBa, HEOCTATKH, 11€JIECO00Pa3HOCTh MPUMEHEHNS.

5.4 ManooTxoJHble TEXHOJIOTHHU: HCIIOIb30BaHUE YTapHOTO T'a3a B MPOMU3BOICTBECHHBIX IUKJIIAX.

6. CanutapHast ouuctka ra3os oT SO».

6.1 Kiraccudukaliiys METOI0B OYUCTKH ra3oB oT SO..

6.2 Llukanyeckue METOIBI.

6.2.1 ITapoBbIe METOBI.

6.2.2 Ileunsle METOABI.

6.2.3 AncopOrrionHsie MeToabl. Peazenmul, ypasnenus peakyuit. IIpogpuns koncmpyxkuyuu.

7. JJocTonHCTBa M HETOCTATKH MACCUBHBIX METOAOB CHM)KEHUS KOHIICHTPAIMH BPEAHBIX BEUIECTB B aTMocdepe.
PaccenBanue BpenHBIX MpuMeceld B aTMocdepe W BIMSHHE METEOYCIOBHH Ha pacceMBaHME 3arps3HSIOIINX
BEIIECTB: HOpMaJbHAs TeMIepaTypHas CTpaThu(UKanus U WHBEPCHUS MPU3EMHBIX CIOEB aTMoc(hepsl, CKOPOCTh
BETpa, HAIMYHE U XapaKTep OCaIKOB.

III. METOAbI OYUCTKHN CTOYHBIX BO/J]
1. buonoruyeckne METO bl OYMCTKU CTOYHBIX BOJI.
1.1 AspoOGHble:
v/ a3pOTEHK (CMECHUTEIb M BHITCCHUTEITb),
v OHOGUIBTP MPOMHUITE 3aTPy3KH,
v 0YBEHHbIE METO 1B (I10JIsI (PUIIBTPALIMK U TI0JIsi OPOLIEHUS),
v/ OUOTIPY/IBL.
1.2 AnaspoOHbre:
v/ CENTHKTEHK,
v’ IByXBAPYCHBIN OTCTOWHHK,
v/ METaHTEHK.
3JeMeHTHI TPOPUIIST OUUCTHBIX COOPYKEHHI, UX OMOIEHO3bI U OMOJOrMYECKHE MPOIECCHl MAJIBIX IIKIIOB
yriepona, a3oTa M Cepbl, Pa3BUBAIONIMECS B BBIIIE YKa3bIBAEMBIX OYHCTHBIX COOPYKECHHUSX. Y CIOBHS
NPUMEHEHUS] OMOJIOTHYECKUX METOI0B OYMCTKH CTOYHBIX BOJ.

2. X¥MHYECKHE METOIbI OUYUCTKH CTOYHBIX BOJ.

2.1 HeiliTpanuzamus KUCiIOT U OCHOBaHUU. PeareHTsl. YpaBHEHUS peakiUii.

2.2 DxctparupoBanue. [Ipupoga mporiecca, SKCTpareHThl M CHOCOOBI MOJAaYd €r0 B CTOYHBIE BOJIBI.
OKCTPAKITMOHHBIE KOJOHKH.

2.3 OxwucnutenbHble MeTOAbl. X o00macTh TpUMEHEHHWs W HENOCTaTKU. PeareHThl W ypaBHEHUS
XUMHYECKUX PEAKITU.

3. Obe33apakuBaHNe BOBIL:
v/ XJIOPOM U XJIOPOCOJIEPIKAIIUMH BEIIECTBAMH,
v’ ropom u Homom,
v 030HOM,
v yIbTpa3ByKoM,
v yAbTpadHONETOBBIMHE JTy4aMHu,
v oHamu cepebpa.
v’ Tepmudeckoe 00e33apaKHBaHUE.
OddexTrBHOCTD. [I0OCTOMHCTBA M HEAOCTATKH.

4. OU3NKO-XUMHYCCKHUE METOABI OYUCTKH CTOYHBIX BO.



4.1 Koarymsmus u dmoxyismust. [Ipupona 3TUX TporeccoB, MEXaHu3M o0pa3oBaHus (HIIOKyI. PeareHTsr:
KOAryJIsiHTBI U QIIOKYISIHTEL.  PakTophkl, onpeensionme 3hHEeKTHBHOCTD KOATYJISIIMOHHONW OYHCTKH.

4.1.1 YcTaHOBKH JUIS KOAryJIMPOBaHUS U (PJIOKYJIUPOBAHUS MPUMECEH CTOYHBIX BOJI: CMECUTENH, KAMEPHI,
OTCTOMHUKH (TOPU30HTANILHBIC U pajuaibHbIe). l0CTOMHCTBA, HEJOCTATKH, 00J1aCTh TPUMEHCHUS.

4.1.2 DneKTpoXuMHUYIecKoe KoaryiaupoBaHue. JloCTOMHCTBa, HEAOCTATKH, 00JacTh MTPUMEHEHHS.

4.2 ®notanus. [Ipupoaa GroTaMOHHBIX MTPOIECCOB.
4.2.1 PaszHOBUmHOCTH (JIIOTAllMH, CBS3aHHBIE C PAa3HBIMH CIIOCOOAMH HACBHIIIEHUS CTOYHOH BOIBI
Iy3bIPbKAMHU BO3yXa:
v/ HaropHas,
v/ BakyyMHas,
v (roTanus ¢ MeXaHHIECKUM THCIIEPrUPOBaHUEM BO3IyXa,
v (priotanus ¢ moayueii Bo3ayxa uepes MOPUCThIe MATEPHAITH;
JIOCTOMHCTBA U HEIOCTATKH ITUX CHOCOOOB MOIYYEHU ITy3bIPHKOB B CTOYHBIX BOJAX.
PaznoBuaHOCTH (hIIOTOOTCTORHUKOB:
v/ TOPHM30HTAJILHEIH,
v/ paavaibHbIH,
v/ OTCTOWHHK C HAKIIOHHBIMH TUIACTHHAMH,
v 3JIEKTPOKOATYJIALIMOHHOPIOTAIIHOHHEIE.
O6nacTe NpUMEHEHHUS, TOCTONHCTBA.
4.2.2. I'myouHHOaATe3n0HHAs cenaparus. [Ipuamnumn aevictus. JlocTonHcTBa, 001aCTh TPUMEHEHHSL.

4.3.1 CopOrus. [Tpupona copOumoHHbIX mporieccoB. COpOSHTEHI.
v/ copOuust B AMHAMHUYECKHX YCIIOBHUSIX,
v/ copOLHsI B CTATHYECKHX YCIIOBUSL,
CopOIMOHHBIC YCTAHOBKHU.
4.3.2 Uounsi obmen. [Ipuponma mpomecca. OTnudme ero OT MPOIECCOB copOuu. PasHoBHmHOCTH
HWOHUTOB: NPHUPOJHBIE U HMCKYCCTBEHHbIE. XapaKTEPUCTUKH HOHUTOB. CXeMbl MOHOOOMEHHON OYHCTKH
CTOYHBIX BOI.

4.4 Dpanopauus. Ilpupona mpouecca. Pextuduranms kak sBanopauuoHHbIH Meton. IlapoorronHO#
KosioHKa. CxeMa peKTH(PHUKAIMOHHON YCTaHOBKH HEMPEPHIBHOTO JCHCTBHSL.

5. MexaHndecKrue METOIBI.
5.1 Ilpouecc orcrauBanus. 3akoH CTokca.
5.2 KoHCTpyKIIMM OTCTOWHUKOB:
v/ BepTHKAIbHbIE,
v/ TOPU30HTANBHBIE,
v pajuanbHbIe.
5.3 Mexannueckue pem€Tku. Vx npenHa3HaueHue U NpUuMeHeHne. PelnéTku moapas3iessiorT Ha:
v/ [IOJIBUKHBIE U HETIO/IBHKHBIE;
v’ ¢ MEXaHM3UPOBAHHOMN U PYYHOM YHUCTKOM;
v/ yCTaHABJIMBAEMbIC BEPTHKAIBHO HIIH HAKIOHHO;
5.4 I'mapounkionsl. [Ipuniun aevicteust. [lpenmymecrsa. O0nacTh MpUMeEHEHHUS.
v/ OTKpBITBIE THAPOILMKIOHBI 0€3 BHYTPEHHUX YCTPOWCTB JUISl Pa3/ebHOTO W3BICYCHHUS 3 CTOYHBIX
BOJI pa3HBIX (ppakimii B3BEIICHHBIX BEILECTB;
v/ OTKPBITHII MHOTOSIPYCHBII [IHKJIOH.
5.5 3epHucteie GUIBTPHI (HATOPHBIE):
v' OIHOCIIOHHEIE,
v MHOTOCIIOMHBIE.
BOITPOCBHI K 3AUETY
Pa3nea 1. buocdepa. Yuenune B.M.BepHanckoro o >xuBoM Bemniectse. KpyroBopor BeLIeCTB B
o6uocdepe. buonornueckue mpouecchl MalbIX LHUKIOB YIJIEpoJa, a30Ta U Cepbl: XEMOCHHTE3,
¢dorocuntes, rereporpodHas ¢ukcamus COz, OpoxeHue, apixaHue (a’poOHOE M aHA’pOOHOE),
aMMOHU(DUKaIs, HUTpUUKaus (aBToTpodHas U TeTepoTpodHast), AeHUTpUPUKAIIHS, a30TPUKCAIIHS,
aCCUMWJIALIMSA HUTPATOB, Cyibpodukanus u jaecyiabpoduranus, acCUMUISALMS CylIb(paToB —



Ba)XHEUIIIME MPOLECCH OMOJIOIMYECKONH OYMCTKH CTOYHBIX BOA. | €0JOrHueckoe M ruApOXUMHUYECKOE
3HAYEHHE LMKJIOB yriepojaa, a3oTa u cepol . CucreMmarvka >kuBoro mMupa no Burrekepy. Ctpoenue
9YKapHOTHON M MPOKAapUOTHOM KiieToK. Bupyc — Heknerounas ¢popma xu3nu. [IponykTuBHas BUpycHast
uHOekus. MeponpusaTus N0 CHUKEHHIO PUCKA BUPYCHOI'O 3apaX€HUsl M PACIIPOCTPAHEHUsT BUPYCHBIX
MHPEKIA.

buoreoneHo3, ero opranuzanus U rpaHuibl. DKoJoruueckue (Hhakropbl. 3aKOH OTHOCHTEIBHOIO
neicTBusl AKO(PaKTOpoB. 3aKOH OMOJOTHYECKOTO ONTHMYyMa, €ro 3HAu€HHUE ISl COBEPUICHCTBOBAHMS
IIPUHLMIIOB 3KOJIOTMYeCKOro HopMmupoBaHus. Koncopuus no Masunry. Tumbl cBszell KOHCOPTOB C
ApOM KOHCOpLUHMHU. B3auMOOTHOLIEHUS PACTEHUM C JKUBOTHBIMU. B3aMMOOTHOLICHUs pPacTCHUU B
¢utonenozax. CyrouHas, Ce30HHAs W pa3HOTOJUYHAs HM3MEHUYUBOCTh (uroneHo3oB. Cykieccus:
IIEpBUYHAs U BTOPUYHASL.

Pazneall. 3enéHoe CTPOMTEIBCTBO —  CO3aHHE YCTOMYHBBIX JKOCHCTEM.
O310poBUTEILHAS POJIb 3€JIEHBIX PACTEHH.
Cozflanne yCTOWYMBBIX IKOCUCTEM:

v BrusiHHE H3BECTKOBOTO IMPOMBIIIICHHOTO a3p030Jisi HAa BEYHO3EIEHBIE KOMITOHEHTBI
TOPOJICKUX (PUTOILIEHO30B;
BnusiHue auokcuaa a30Ta BHIXJIONOB aBTOTPAHCIIOPTA HA 3€JEHBIE paCTEHUS
Bnusiane auokcuaa cepsl Ha 3eNEHbIE paCTeHUS;
3amUTHBIE MEXaHU3MBI PACTEHHI OT JCHCTBUS arpeCCUBHBIX Ia30B;
3alMTHBIE MEXaHU3MbI OT AEUCTBHS IPOMBILIUIEHHOI'O IEJI0YHOT0 a3p030JIs;
Y CTON4YMBOCTD K PEKPEALMOHHON HAarpy3Ke;
OseneHeHne  ropoJoB ¢ YE€pHOM MeTaJIyprueil M NPOU3BOACTBOM CTPOUTEIIBHBIX
MaTepHaloB;

A VAN NI N NN

O3/10pOBUTEALHAS POJIL PACTCHUM:
Brinenenue pacTeHUsAMU KUCIOPOAA U MOTJIOMIEHUE YIIIEKUCIOT0 U JPYTUX arpeCCUBHBIX
ra3os;
[ITymo3anuTHBIE CBOWCTBA PACTEHUM;
CHukeHme 3anbUIEHHOCTH BO3/1yXa ¢ yYaCTHEM PacTeHMI;
KnumaTtoob6pasytormiasi posib pacTeHUH;
BakTepuiiuanbie cBoiicTBa pacTeHU, GPUTOHLIUIBL;
DcTeTHdecKre CBOMCTBA JIECOIOCAIOK.

<\

ANANENENRN

Pa3znean 111. Armocdepa. Xumuueckuili cocraB. Mcrounuku 3arpsizHeHusi. O30HOBBIM 3KpaH,
UCTOpUS ero GOpMHUPOBAHUS M IJIaHETapHas poJib. Mojenu NapHUKOBOrO P QeKTa MPU3EMHBIX CIIOEB
atMocepsl, HeraTUBHBIE IOCIEICTBUS MapHUKOBOro 3¢ ¢ekra. Xumus oOpa3oBaHUS aTMOCPEPHOTO
a’po30J1s ¢ yuactueM paaukanos u apyrux dactuil (SO2, NO2, H20, O, CO, NH3, HNO3, H2SO4, OH").
ATMocepHbIe ocagku — mporecc camooduiieHus: arMocdepbl. OcoOeHHOCTH aTMoc(epbl TOPOJOB C
4EPHOM MeTajulyprueii M IMpOU3BOJICTBOM CTPOUTEIBHBIX MaTepuanoB. lcnonbp3oBaHue xapakrepa
MIPOCTPAHCTBEHHON JWHAMHUKU TOKa3aTelle XWMUYECKHMX CBOICTB CHera B CBSI3M C 3ajJadyaMu
9KOJIOTMYECKOT0 30HUPOBAHUS OCBAMBAEMON TEPPUTOPHUU U 3€IEHOTO CTPOUTENIBCTBA TOPOJOB C UEPHOI
MeTaJTypruei (Ha nmpumepe mpocTpaHCTBeHHOM u  auHamuku pH cHera r.Maruuroropcka). Xapakrep
MEXT0/I0BOM TMHAMUKN XMMUYECKUX CBOMCTB CHEra KaK MHIMKATOP OLEHKU Pa3BUTHS SKOJIOIMUECKON
CUTyallud B TMPOMBIIUIEHHBIX Tropojax. DakTopbsl MPOCTPAHCTBEHHOH, CE30HHOM U MEXroJ0BOM
JMHAMUKHU TOKa3aTesei KMCIOTHO-OCHOBHOI'O COCTOSIHUSL CHETa MPOMBIIIJICHHBIX TOPOOB (Ha MpuMepe
r.Maruauroropcka).

Pasznen 1V. T'uapocdepa. BetBu kpyroBopoTa BoJibI, X IUIAHETApHAS pOJib. MeTeOpHBIE BOJIHI,
ux renesuc. Ilponeccsl GopMUPOBAHUS XUMHUECKOTO COCTaBa METEOPHBIX BOJ. XUMHUYECKUE CBOICTBA
MPUPOAHBIX BOA: 00mIas MuHepanu3anus, pH, oKMCINTETbHO-BOCCTAHOBUTENBHBIN MOTEHIHAN, (POPMBI



KECTKOCTHU W METOABl  CHIDKGHUS  JKECTKOCTH, (OPMBI  arpeCCMBHOCTU  (YTJICKHUCIOTHAS,
BBIIIIEIAYMBArOIasl, OOIIEKUCIIOTHAs, MarHe3uaabHas, cyiabdarHas). ICTOUYHUKH 3arps3HEHUS.

Paznen V. IlouBa — xkomMmoHeHT Omocgepsnl. [lnaHerapHas posib MMOYBBI M pOJIb IIOYBHI B
ouoreorieHo3e. Konnenuus B.B.[lokydaeBa o ¢akropax mouBooOpaszoBanus. [Ipoduns mogzonucroi
nmouBkl. Teopus 1moa3071000pa30BaTENBHOIO MPOIEcca.

Xumust mouB. [TornmotutenbHas ciocoonocts mous o K.K.I'eapotiny. OTinane noHO-0OMEHHBIX
MpoI1IeccoB OT mpoiiecca copouuu. [Ipupoaasie noHuTh. GOpPMBI MOYBEHHON KUCIOTHOCTH: aKTyallbHas,
0oOMEHHAas ¥ TUJIPOJIUTHYECKAS.

Buosorust mous. [louBeHHBIC TPUOBI, UX IKOJOTUIECCKHIE TPYIIIBI U SKO(DAKTOPHI, OMPEACTISIONTNE
ux pasButHe. [louBeHHBIE BOJOPOCIH, UX SKOJOTHYECKUE TPYIIBI M IKO(AKTOPHI, ONPEACIISIIONTNE UX
pa3BuTHE. YdYacTHE TOYBEHHBIX BOJOPOCICH B METOJaX OHOJIOTUYECKOW OYHCTKU CTOYHBIX BOJI.
Jlumaiitnukn W JMXEHOWHAWKAUMs 3arpsisHeHus artMmocdepbl. [louBeHHBIE JkMBOTHBIC. UX
kinaccudukanus, Tpopudeckue rpynnsl. [Ipocreiimme, YepBU, WICHUCTOHOTHE, MIEKomuTammue. Mx
sKoJIorMueckre (YHKIUU. Y4acTHe MPOCTEHIIMX M uYepBeil (HeMaToJ M KOJIOBPATOK) B Mpolleccax
OHOJIOrHYECKON OYHUCTKU CTOYHBIX BOJI.

Pa3nesa V1. MoOHUTOPHHT cpeAbl 00MTAHMSA.

AtmocdepHblii MoHUTOpHHT. Ero menb M 3agauu, NPUHLUIBI OPraHU3alMM, KaTErOPUU MOCTOB
(cranoHapHBIA, TEpeABIKHOW moadakenbHbI, MapmpyTHbii). [lepeaBmwkubie  nabopaTopun
skonoruueckoro koHrtpois (IIJIDK). Kareropuu IVIDK. Kputepuu Beidopa MeTo10B U 000py10BaHUS
[IJIDK. ITporpaMMbl 3KOJI0rH4E€CKOI0 MOHUTOPHUHIA, OCYIIECTBIIsIeMble ¢ momolbio [IJIOK.

IIporpammbl  aTMOC(EPHOr0 M THAPOXMMHUYECKOIO MOHUTOPHUHIA (HAa IpUMEpE HCCIIEA0BaHUS
KHCJIOTHO-OCHOBHOT'O COCTOSIHUS CHera I.MarHuToropcka).

[TouBeHHO-XUMHUYECKUH MOHUTOPUHI IPOMBILIUIEHHBIX TEPPUTOPUM (HA MpPUMEPE OLECHKH
peakiuu XBOMHOIO OMaja BEYHO3EIEHBIX IOPOJA JEPEBbEB B Ipeleiax 30HBI PacHpOCTPAHEHUs
IIPOMBIIIJIEHHOTO HIEIOYHOTO a3pO30JIsl.

Busyanu3zanus — coBpeMeHHble TEHACHIIMYU Pa3BUTHS SKOJIOTMUECKOro KoHTposs. Poias meTonos
BU3YaJIbHOW OWOMHJMKAIMK 3arpsi3HEHUs aTMoc(epbl C MOMOIIBIO BBICHIMX PACTEHUH B cHUCTEMeE
KOMIUIEKCHOTO MOHMTOPHMHIA IPOMBIIUIEHHBIX TOpPOJOB U PEruoHoB. JlocToMHCTBa METOJIOB
BU3YaJIbHOW OMOMHIMKAIIMH 3arpA3HEHUS aTMOC(EPHI C TOMOIIIBIO BBHICIIUX PACTEHHH.

Paznen V11. Konuenuus ITJIK.

[IpenensHo pomyctumas koHueHtpauus (IIJIK) BemecTB-HOpMaTHUB KadecTBa OKpYXKaroulei
cpeabl. ITJIK 3arpssssromux aTMocdepy BEIIECTB: MaKCHMaJbHO pa3oBas M cpenHecyTouHas. Mx
IIPUHLUIIE] HOPMUAPOBAHUS.

I[TAK s3arpssssrommx IMOBEpXHOCTHbIE Boabl cymu Bemiects: [IJIK rurmenunueckas, IIJIK
pridoxo3aiictBenHas u [1/IK 6uoreoxummuueckas. x npuniunsl HopmupoBanus. Konuenuusa [latuna:
MaKCUMaJIbHO HEJIEUCTBYIOIIKE, IOPOrOBLIE U TOKCHUYHBIE KOHIIEHTPALIMHU BPEIHBIX BEIIECTB B BOJE.

Henocratkn  xonuenumm  IIJIK.  CoBepuieHCTBOBaHME  NPUHLHUIIOB  3KOJIOTMYECKOTO
HOPMHPOBAHUS: NIPEAEIBHO JOIYCTUMAsl DJKOJOTMYECKasi Harpy3Ka — albTEepPHATUBHBINA KOJIOIMYECKUI
HOPMAaTHB Ka4yeCTBA OKPYKArOLIEH Cpellbl C Y4ETOM MPHUHIMIIOB PAlOHAIBHOTO PUPOJOIIOIb30BaHNUS.

7 OueHOYHbIE CPEICTBA IS IPOBEACHHUS MPOMEKYTOYHOM aTTeCTAlluN
a) l'[.nalmpyeMLle PE3YyJIbTATHI Oﬁy‘{eHl/lfl 1 OICHOYHBIC CPEeACTBA AJIHA MPOBECACHUSA HpOMe)KyTO‘lHOﬁ
aTTeCTalluM:
Crpykrypsbiii | [Imanupyembie pe3yabTaThl 00ydeHUs OueHoYHbIE CPEACTBA
JJIEMEHT
KOMITIETEHINH
OIIK-5: cmocoO0HOCTHI0 NPHMEHATh B MPAKTHYECKOH [1esiTeIbHOCTH TPHHIHUIBI
PALMOHAJILHOIO HCII0JIb30BAHMS NPHPOIHBIX PECYPCOB U 3aLIUTHI OKPY KaIOLIeH cpelbl
3HaTh OcHoOBoOIOJIATalOMIME 3aKOHBI MPUPOJBI: | Bemonnenne  maboparopHoi

NPMHIMIE  OPraHM3allid ¥ pa3BuTHA | PaO0Thl  «BusyanbHas —oLeHKa
peaKL[I/II/I XBOﬁHOFO ornmaga "




ouochepsl, e€  CTPYKTypy;  IPHUHIUIIBI
OpraHW3aly,  pPa3BUTHS,  YCTOWYMBOCTH,
CTPYKTYpYy OHMOT€O1I€HO30B.

3aKOHBI B3aUMO/ICHCTBUS KHUBBIX
OpPraHU3MOB M UX COOOLIECTB CO cpeaoi
00WTaHUs; TPUHIUIIBI PAIIIOHATBHOTO
MPUPOIONOIH30BAHUS U MIEPCIEKTUBBI
CO3IaHUS SKOJOTHYECKH Oe30TacHbBIX
TEXHOJIOTHM.
CoBpeMeHHBIE MPOrpaMMbl U MPOEKTHI
OKOJOT'MYCCKOT0O MOHUTOPHHI'A CPCIbI o0OUTaHUA.

mENOYHOCTU ~ CHETra TOpOJIOB
YE€pHON MeTaJUTyprum», cjaada
TEOPUH o TeMam:

«IKOJIOTUYECKOE 30HUPOBAHUC
IIPOMBIIUICHHBIX TEPPUTOPHUII»,
«OCHOBBEI (DHUTOTICHOJIOTHIY,
«DKOJIOTUYECKUIT MOHUTOPUHT Y

YMmerhb I'paMOTHO BECTH BU3yaJIbHbBIE Brinonnenue nmabopaTopHOM
OMOWHANKAIIMOHHBIE HAOIFOIEHHUS B CBSI3H C paboTsI “BuzyanbHas
3ala4aMM HKOJIOTUYECKOI0 MOHUTOPHUHTA U OMoMHIMKANKS 3arps3HeHNs
TPaMOTHO OLIEHUBATh MOCIEACTBHS CBOECH aTMocQepsl c [TOMOIIIBIO
npodecCHOHANIBHON AEATETbHOCTH. BBICIINX PACTEHHN B IOJEBBIX H
IIpumensTe METOBI paLMOHAIBHOIO | KaMepalbHBIX YCIOBUSX U
IMPUPOAOIOJIB30BaHUA JIsI CO3AaHUA YCTOﬁHHBBIX OTBETbI II0 TEMaM: «METOABI
9KOCHCTEM C MIOMOIIBIO 3€JIEHOTO CTPOUTENBCTBA. | PAllMIOHAIBHOTO

MIPUPOIOIIOIE30BAHUS It
CO31aHusA YCTOWUYUBBIX
9KOCHCTEM c ITOMOIILIBIO
3eJIEHOTO CTPOUTENIHCTBA»

Baajgers IIpakTHUeCKUMU HaBBIKaMU 110 OTIPE/IEICHUIO Brmonnenue naboparopHoi
YPOBHEH BO3JICHCTBUS aHTPOTIOTEHHBIX (AaKTOPOB | paboOThl «AHAJIM3 HEKOTOPBIX
Ha 3KOCUCTEMBI; 3arps3HAIOIINX aTMocdepy

MertoaMu METO/IbI PallMOHATBLHOTO BemecTB ¢ noMoupio I X-1»u
IMPUPOAO0IIOJIB30BAHUSA J1d CO3JJaHUA yCTOI\/'I‘II/IBLIX OTBEThI 1o TEMaM:
9KOCHCTEM Ha dTale MPOEKTUPOBAHUS 3€IEHOTO «Atmocdepa»,  «lmobanbHbIE

CTPOUTEIBCTBA.
CriocobamMi  MUHUMH3ALUN  HEOJIArOMPHUSITHOTO
BO3JIEMICTBHA Ha OKPYKAIOLIYIO MPUPOIHYIO CpEy
Y 3[J0POBbE YEIIOBEKA

HpO6J'IGMLI OKOJIOTUm»

OK-8: roroBHOCTBIO MO/Ib30BATHCHA OCHOBHBIMH METOJAMH 3AIIUTHI IPOMU3BOACTBEHHOI0
MEePCOHAIA M HACEeJECHHs OT BO3MOKHBIX IOCJEICTBMI aBapui, KaTtacTpog, CTUXHIHBIX

0eaCcTBHIA.
3HaTh MeTtomast CHUKEHHUS AHTPOTIOTEHHBIX | Beimonnenne  maboparopHOM
BO3JEUCTBUH, a TaKKe MEePCeKTHBBl UX | PaOOTHI «Ornenka
COBEPLICHCTBOBAHHS. MeponpusaTust 110 | 32IBUIEHHOCTH BO3/tyXa
00ECIIEYEHNI0 JKOJIOTUYECKOM Oe3omacHocTy | BECOBEIM METOLOMY I OTHET IO
TEXHOJIOTHI U TEXHUUYECKUX MPOECKTOB. HOH, ~ OTBCTRI MO~ ToMaM.
«Ouncrtka MPOMBIIIUICHHBIX
Tra30B OT IIbLIIN, ((CaHI/ITapHaSI
O4YMCTKaA ra3oB»
Ymernb ['pamMoTHO BecTH BU3yalibHBIC HAOMIOZeHUs | Boinonnenue 71ab0paTOPHOI
B CBSI3M C 3a7a4aMu sKonornueckoro | padborsr  “OneHka  peakuuu
MOHUTOPHHTA. HI/IT'I.)CBOI‘/'I BOJEI BU3YyaJbHO U
['paMOTHO ~ OlLEHWBaTh BIOMsHHE cBoei | OT1CT MO HCH, TCCTHPOBAHMC 110
NpodeCCHOHATBHON JeSATENHHOCTH B CBA3U C | Lo (XMMHA TIPUPOIHBIX BOIL,
«O4nCcTKa CTOYHBIX BOIY.
3alayaMi  3allUThl  MPOU3BOJCTBEHHOTO
nepcoHaja W HaceleHus OT  JCHCTBHSA
OTTACHBIX U BPEIHBIX (haKTOPOB.
[IpumeHsITH ~ METOABI  PAIMOHAIBLHOTO
MPUPOIONIONB30BaAHUS TUTST CO3/IaHHUS

YCTOMYUBBIX SKOCHCTEM.




PaccunTeiBaTh TEXHHYECKHE pemicHusg 110
YMCHBIICHUIO TEXHOTCHHOI'O BO3JICHCTBUS Ha
MPUPOAHBIC KOMITIOHCHTEI.

Baagern [IpakTHyeCKMMH HaBBIKAMU I10 TecrupoBanue 10O TEMaM:
ONPEACIICHUIO YPOBHEU BO3/ICUCTBUS «Konnennus ITJIK»,
AHTPONIOTEHHBIX (PAKTOPOB HA IKOCHUCTEMEI; «KoHuennus [15H»,
Meto1aMu METObI PAalIMOHATIBHOTO «KpyroBopor Bemiects B
MPUPOIONOIB30BAHUS JJIs CO3/IaHUS ouochepe», «OCHOBBI

YCTOMYUBBIX SKOCHCTEM Ha 3Tarie (DUTOIICHOIOT I

IIPOCKTUPOBAHU A 3eIIEHOTr0 CTPOUTCJILCTBA.

0) Ilopsiok mpoBeaeHUsI MPOMEKYTOUHON ATTECTAIIUM, IOKA3ATEIM U KPUTEPHHU
OllCHUBAHMSA:

OnenuBaetcst paboTta Ha 1a0OPATOPHBIX, B OTBETaX HA TEOPETUYECKUE BOMIPOCHI, B TOM UHUCIE Y
AOCKH, BO BJIAACHUHN NTPAKTUYCCKNMHN HABbIKAMU BU3YAJIbHOI'0 9KOJIOTHYECKOI'0 KOHTPOJIA.

Kpurtepun onenkn 3auéra:

1. OueHka «3auTeHO» BBICTABIIAETCS CTYIEHTY, KOTOPbI UMEET JOMYCK K 3a4€Ty U IIPOYHO
YCBOWJI NPEAYCMOTPEHHBI NPOrpaMMHBIA MaTepuanl M IPABWIBHO OTBEYaeT HA TPHU BOIpOca
ounera. [Ipu 5TOM IEMOHCTPUPYET TITyOOKHE CUCTEMAaTH3NPOBAHHBIE 3HAHMSI, BIIA/ICET IPUEMaMH
pacCyXJIE€HHsT M COIOCTaBISAET Marepual W3 pa3HbIX HCTOYHUKOB: TEOPHUIO CBA3BIBAECT C
MIPaKTUKOM, IpYTMMH TEMaMU JIaHHOTO Kypca, IPYrUX U3y4aeMbIX [IPEIMETOB.

2. OueHka «HE 3a4TEHO» BBICTABIISIETCA CTYACHTY, KOTOPBIM HE IMOJIy4MJI JOIYCK K chade
3ayéra 1Mo OWjeTaM Wi B CiIydae JOIycKa K 3aué€Ty Mo OujeraM MpaBWIIBHO OTBETHJI HA OJWH
BONpOC OuiieTa, a B OTBETaxX Ha JiBa JIPYrMX BoOIIpoca OuiieTa JOIYCTHII CYLIECTBEHHbIE OLIMOKH,
HE MOJKET OTBETUTb Ha JONOJHUTEIbHBIE BOIPOCHI MpENoJaBareisi U HE MMEET LEIOCTHOTO
npeacTaBieHus o auctuiinHe. CaMocTosATeNnbHas 3aMeHa CTYJSHTOM OJHOTO BoIlpoca Ouiiera
JIPYTUM paclieHUBAeTCs KaK OTCYTCTBHE OTBETA IO BOIIPOCY Oumiera.

BOITPOCEI K 3AUETY

Paszpen 1. buocdepa. Yuenne B.M.Bepnaackoro o xuBoMm Bemectse. KpyroBopoT BemecTs B
Oouocdepe. buosmormueckue mnpoueccsl MaiblX LUKIOB YIIIEPOAd, a30Ta M CEepbl: XEMOCHHTE3,
¢orocuntes, rereporpodHas ¢ukcamus COz, OpoxeHue, IbpixaHue (a’poOHOEe M aHA’poOHOE),
aMMOHHU(pUKaIMs, HUTpUPUKaus (aBTOTpodHas U rerepoTpodHas), IeHUTpudUKanus, azoTpuKcanus,
acCCUMWJIALIMSA HUTPATOB, Cyibpodukanus u jaecyiabpoduranus, acCUMUIALMS CylIbpaToB —
BayKHEHIINME Mpolecchl OMOJOTHYECKOW OYMCTKU CTOYHBIX BOJ. ['eosormueckoe U THIPOXHUMHYECKOE
3HAUEHUE LIMKIJIOB YIiepoja, a3ora U cepbl . CucremaTtnka >kxuBoro mmupa no Burrekepy. Ctpoenue
9YKapuOTHON U MPOKApUOTHOM KIIeTOK. Bupyc — HekneTouHast popma xu3Hu. [IpogykTuBHast BUpycHas
uHOpeKus. MeponpusTus M0 CHUKEHHIO PUCKAa BUPYCHOTO 3apaXeHUSI M PACIIPOCTPAHEHUsI BUPYCHBIX
WH(EKIHA.

buoreoneno3, ero opranusanus U TpaHULbl. DKOJIOTHYecKUe (PaKTOpbl. 3aKOH OTHOCHTEIBHOTO
NeNCcTBUS 3KOPAKTOPOB. 3aKOH OMOJOTMYECKOTO0 ONTUMYMa, €ro 3HaueHue JJi COBEPIIECHCTBOBAHUS
IIPUHLIMIIOB JKOJIOTHYeCKOro HopMmupoBaHus. Koncopuus no Masunry. Tumbl cBsizell KOHCOPTOB C
SIPOM KOHCOpUMH. B3aMMOOTHOLIEHUs pacTeHUH C >KMBOTHBIMHA. B3aMMOOTHOLIEHUS DPAacTEeHUN B
¢utoneHozax. CyrouHasi, Ce30HHAs W pa3HOTOJUYHAS HM3MEHUYMBOCTH (uroreHo3oB. Cykieccus:
NepBUYHAs U BTOPUYHAS.

Pasneall. 3enéHoe CcTPOMTENBCTBO —  CO3JAHHME  YCTOWYHBBIX JIKOCHCTEM.
O3nopoBuTeIbHAS POJIb 3€1EHBIX PACTEHUH.
Co3aHyie YCTOMYMBBIX IKOCUCTEM:




<

BnusiHue W3BECTKOBOIO IMPOMBIIIJIEHHOTO a3p030Js Ha BEYHO3EJIEHBIE KOMIIOHEHTBI
TOPOACKUX (DUTOIIEHO30B;

Bnusinue nuokcnia a3ora BBIXJIONOB aBTOTPAHCIIOPTA HA 3€J1EHBIE PACTEHUS

BnusiHue nuokcnia cepsl Ha 3€JIEHBIEC PACTEHUS;

3aluTHBIE MEXaHU3MbI PACTEHUN OT JEHCTBUS arpeCCUBHBIX Ia30B;

3alUTHBIE MEXaHU3MBI OT JEHCTBUS IIPOMBIIUICHHOTO IEJI0YHOTO a3p030Jis;

Y CTON4YMBOCTB K PEKPEALUOHHON HArpy3Ke;

OzencHeHne  TOpoAOB C YEPHOW METAUIyprued U IHPOU3BOJICTBOM CTPOMTEIIBHBIX
MaTepUasos;

AN NN NN

O3/10poBUTENIbHAS POJIb PACTEHUI:
Boiaenenue pacTeHUs MU KMCIOPOAA U MOTJIOIIEHHE YTIIEKUCIIOrO U APYTUX arpeCCUBHBIX
ra3os;
[IIymo3amuTHBIE CBOWCTBA PACTECHMUIA;
CHuxeHue 3anbUIEHHOCTH BO3/lyXa C YYaCTUEM PAaCTEHUN;
Kinmatoo6pasyromiast posib pacTeHuUi;
bakTepuniuanbie cBoiicTBa pacTeHU, GUTOHLIUIBL;
DCTEeTUYECKHE CBOMCTBA JIECOMIOCAIOK.

<

AN N NANAN

Pa3znean 111. Armocdepa. Xumuueckuili cocraB. Mcrounuku 3arpsizHeHusi. O30HOBBIM 3KpaH,
UCTOpUS ero (GOpMHUPOBAHUS M IIAHETapHas poJib. Mojenu NapHUKOBOro 3P QeKTa MPU3EMHBIX CIIOEB
aTMoc(epbl, HEraTUBHBIC IOCIEACTBUS MapHUKOBOro 3¢ddekra. Xumust oOpa3oBaHHs aTMOC(HEPHOTO
a’po30J1s ¢ yyacTHeM paaukaioB u apyrux gactuil (SO2, NO2, H20, O, CO, NH3, HNO3, H2SO4, OH").
ATMmoc(hepHbIe 0caiKu — Ipolece camoouuineHust atMocdepbl. OcodeHHocTn atMochepsl TOPOIOB C
4yEpHON MeTalulyprueil MU IpOM3BOJICTBOM CTPOUTENIBHBIX MarepuanoB. lcnoib3oBaHHE XapakTepa
MPOCTPAHCTBEHHOW JWHAMHKH TIOKa3aTeleldl XWUMHUYECKHX CBOWCTB CHETa B CBS3UM C 3aJadaMu
HKOJIOTUYECKOT0 30HUPOBAHMSI OCBAMBAEMON TEPPUTOPUH U 3€JIEHOTO CTPOUTENHCTBA TOPOIOB C YEPHOU
MeTaJlTypruei (Ha nmpumepe mpocTpaHCTBeHHON u auHaMmuku pH cHera r.Maruurtoropcka). Xapakrep
MEXTI'0JIOBOI JTMHAMUKHA XUMHUYECKUX CBOMCTB CHEra Kak MHIMKATOpP OLEHKH Pa3BUTHS KOJOTMUYECKOU
CHUTyallul B TPOMBINUICHHBIX ropofax. MDakTopsl MPOCTPAHCTBEHHOH, CE30HHOM W MEXKTOJ0BOM
JMHAMUKHU MOKa3aTesei KMCIOTHO-OCHOBHOI'O COCTOSIHUSL CHETa MPOMBIIIJIEHHBIX TOPOAOB (Ha MpUMepe
r.Maruauroropcka).

Pasznen 1V. T'mapocdepa. BetBu kpyroBopoTa BoJibl, UX IUIaHETApHAs pOJib. MeTeOpHbBIE BOJIHI,
ux rexesuc. Ilponeccel GopMUPOBAHUS XUMHUECKOTO COCTaBa METEOPHBIX BOJ. XMMHUYECKHE CBOMCTBA
IPUPOJHBIX BOJ: 001Ias MuHepanu3zauus, pH, oKMCIUTETbHO-BOCCTAHOBUTENIBHBINA MOTEHIIUAN, (OPMBI
KECTKOCTU M METOJbl  CHIDKEHHS  JKECTKOCTH, (OpPMBI  arpecCUBHOCTU  (YTJIEKUCIIOTHA,
BBIIIEJIAYMBAIONIAs], OOIIEKUCIOTHAS, MarHEe3UaJIbHadA, Cynb(arHas). cTouHuKH 3arps3HeHus.

Paznen V. IlouBa — xomMmoHeHT Ouocgepsnl. [InanerapHas posib MOYBBI M POJIb MOYBHI B
ouoreonenosze. Konnenuus B.B.JlokyuaeBa o ¢akTopax nouBooOpasoBanusi. [Ipoduis moazonmcroi
nouBsl. Teopus MoA3071000pa30BaTENBHOrO MpOLECCA.

Xumust noyB. [lornorurensHas cnoco6HocTs nmous no K.K.I'egpoiity. OTnnyrie HOHO-0OMEHHBIX
mporeccoB OT npouecca copouuu. [Tpuponnsie HOHUTHL. @OPMBI TOUBEHHOM KUCIOTHOCTHU: aKTyallbHas,
OOMEHHasi ¥ THAPOIUTUYECKAS.

Buonorus nous. IlouBeHHbIe rpUOBL, X SKOJOTHUYECKHE TPYIIBI U SKO(AKTOPHI, OMPeNesIoNne
ux pa3ButHe. [TouBeHHBIE BOJOPOCIH, UX HKOJOTHYECKUE TPYIIBI U 3KO(AKTOPHI, ONpeAesIomue ux
pa3BuTHE. YdYacTMe MOYBEHHBIX BOJOpOCIEH B MeToJax OHOJIOTMYECKOM OYHCTKH CTOYHBIX BOJI.
JlvmaiiHuKM W JTUXEHOMHAMKauMsa 3arpsisHeHust atMmocgepbl. [louBeHHble KHBOTHBIE. UMX
kiaccudukanus, Tpopudeckue rpynnsl. Ipocreimue, yepBu, WieHHCTOHOTHE, MiekonuTawomue. MUx
HKOJIOTHYECKUE (PYHKIUH. Y4YacTHe MPOCTEHUIIMX M YepBel (HeMaToq M KOJOBPAaTOK) B Mpoleccax
OMOJIOTNYECKOI OYUCTKU CTOYHBIX BOJ,.



Pa3nesa V1. MOHUTOPHHT cpeAbl 00MTAHMSA.

ATmocdepHblii MOHUTOpHHT. Ero menb W 3agauu, NPUHLUIBI OpraHU3allii, KaTeropuy MOCTOB
(cranoHapHBId, TEpeABIKHONW moadakenbHbIM, MapmpyTHbii). [lepeaBmwxkubie nabopaTopun
akojornueckoro koutpoisa (IIJIDK). Kareropuu ITJISK. Kputepun BpiOOpa METOI0B B 000Dy I0OBAHUS
[IJIDK. ITporpaMMBbl 3KOJI0rM4E€CKOI0 MOHUTOPHUHIA, OCYLIECTBIIsIEMbIE ¢ Tomolibio [TJIDOK.

IIporpammMbl  aTMOC(EPHOr0 M TMAPOXMMHUYECKOIO MOHUTOPHUHIA (HAa IpUMEpE HCCIIEeAOBaHUS
KHMCJIOTHO-OCHOBHOT'O COCTOSIHUS CHEra I. MarHuToropcka).

[TouBeHHO-XUMHUYECKUH MOHUTOPUHI IPOMBIIUICHHBIX TEPPUTOPUNA (HA NpPUMEpEe OLEHKHU
peakiuyu XBOMHOIO OMaja BEYHO3EIEHBIX IIOPOJ JAEPEBbEB B IPEIEiax 30HBI PaCHpPOCTPAHEHUS
IIPOMBIILIJIEHHOTO LIEJIOYHOTO a3pPO30JIsl.

Busyanuzanus — coBpeMeHHble TEHACHIIMHA Pa3BUTHS SKOJIOIMYECKOro KoHTposst. Poias meTonos
BU3YyaJIbHOW OWMOMHJMKALMK 3arps3HEHHUs aTMoc(epbl ¢ IOMOINBIO BBICHIMX PAacTeHUHl B CHUCTEME
KOMIUIEKCHOTO MOHMTOPHUHIA IPOMBIIIJIEHHBIX T'OPOJOB U PEruoHoB. JlocTOMHCTBA METOJ0B
BU3YaJIbHOW OMOMHIMKAIIMY 3arpsA3HEHUs aTMOC(EPHI C TOMOIIBIO BBICIIUX PACTEHHH.

Pazngen V11. Konnenuus ITIK.

[Ipenensno ponycrumas koHueHtpauus (IIJIK) BemiecTB-HOpMaTuMB KadecTBa OKpYXKaroLlei
cpeabl. ITJIK 3arpssssromux atMocdepy BeIIECTB: MAaKCHMAaJbHO pa3oBas M cpeaHecyTouHas. Mx
IIPUHLUIIE] HOPMUAPOBAHUS.

[IJK 3arpssnstomux noBepxHOCTHbIe Boabl cymu BewiecTB: [IJIK ruruennueckas, IIJIK
priooxo3aiictBenHas u [1/IK 6uoreoxumuueckas. Mx npunuunel Hopmuposanud. Konnenuus [latuna:
MaKCHMAaJIbHO HEJECHCTBYIOLIME, [IOPOrOBLIE M TOKCUYHbBIE KOHIICHTPALIMM BPEAHBIX BEILIECTB B BOJE.

Henocratkn  konuenuuu — ITJK.  CoBepuieHCTBOBaHME  NPUHIMUIIOB  3KOJOTHYECKOTO
HOPMUPOBAHHUS: IIPEENBHO IOIYCTUMAs 3KOJOTMYECKash Harpy3Ka — aJbTEPHATUBHBIN YKOJIOTMYECKUI
HOPMAaTHUB KauyeCTBA OKPYKAKOLIEH Cpellbl C Y4ETOM MPUHIMIIOB PAMOHAIBHOTO IIPUPOJOIIOIb30BaHUA.

8 YueOHO-MeToAHYeCKOe U HH(OPMAIIHOHHOE o0ecTiedyeHe T CIHIIHHbI
a) OcHoBHasA JMTEpaTypa:
1. Okonorusi: Yueonuk / [Toranos A.[l. - 2-e u3n., ucnp. u gon. - M.: HUL] UHDOPA-
M, 2016. - 528 c.: 60x90 1/16. - (Bricmiee oOpazoBanue: bakanaspuat) (Ileperér) ISBN 978-5-
16-010409-6 - Pexxum noctymna: http://znanium.com/catalog/product/487374
2. Banosa (KombutoBa), B. JI. Dkonorus : yueOHuK juisi OakamaspoB / B. [I. Bamoma
(Kombuosa), O. M. 3BepeB. — 4-e u3z., nepepal. u gon. — Mocksa : M3naTenbcko-Topronast
koproparus «Jlamkos u K°», 2020. - 376 c. - ISBN 978-5-394-03044-4. - TekcT : 31€KTPOHHBIN.
- URL: https://znanium.com/catalog/product/1093156 — Pexwum mocTtyma: 1Mo moamucKe.

0) JlonoJiHUTEIbHASA JINTEpaTypa:

1.9konorus: yueobnoe nocodue/JI.JI.Hukudopos - M.: HULl UHDPA-M, 2015. - 204 c.:
60x90 1/16. - (Bwicuiee obOpasoBanme: bakanaBpuar) (Ileperér) ISBN 978-5-16-010377-8 -
Pexxum noctyna: http://znanium.com/catalog/product/486270

2 . Mapunuenko, A. B. Dkomnorus : yueOHuk as 6akanaBpos / A. B. Mapunuenko. - 8-e
u3z., crep. - Mocksa : M3narenscko-toproBasi kopnopanus «/lamkoB u K°», 2020. - 304 c. -
ISBN 978-5-394-03589-0. - Tekcr : AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1091526 — Pexum mocTyma: mo moImricKe.

3. Dxomnorus : yuebnuk / H.W. Huxonaiikun, H.E. Hukonaiikuna, O.I1. MenexoBa. — 9-e
u3a., nepepad. u gom. — M. : UH®OPA-M, 2018. — 615 c. — (Briciiee oOpa3zoBanue: bakamaBpuar).
—  www.dx.doi.org/10.12737/textbook_59424461554366.38209629. - Pexum  gocryma:
http://znanium.com/catalog/product/566393

2.0xonorus : yueonuk / B.C. Ilymkaps, JI.B. SIkumenko. — M. : UHOPA-M, 2017. — 397
c. : [2] c. uB. un. — (Bsiciree obpa3zoBanue: bakamaBpuar). — Www.dX.doi.org/10.12737/16540. -
Pexxum noctyna: http://znanium.com/catalog/product/774283



http://znanium.com/catalog/product/487374
https://znanium.com/catalog/product/1093156
http://znanium.com/catalog/product/486270
https://znanium.com/catalog/product/1091526
http://znanium.com/catalog/product/566393
http://znanium.com/catalog/product/774283

3.0xomnorwust : yuebnuk / A.Jl. Iloranos. — 2-e u3n., uctp. u non.— Mocksa : UTHOPA-M,
2017. — 528 c. — (Beicmee oOpazoBanume: bakamaBpuar). - Tekcr : smektponubii. - URL:
http://znanium.com/catalog/product/872295

4. Banosa (KombutoBa), B. JI. Dxomorust : yueOHuMK mis OakanaBpo / B. JI. Bamoma
(Kombinosa), O. M. 3BepeB. — 4-¢ usn., nepepad. u mon. — Mocksa : M3mareinbcko-Topronast
koprnopanus «/lamkoB u K°», 2018. - 376 c. - ISBN 978-5-394-02674-4. - TekcT : 3J€KTPOHHBIMN.
- URL: https://znanium.com/catalog/product/1091151 — Peskum gocTyma: 1o mojaruckKe.

4, Oxonorus TexHocdepsl: mpakTukyMm / C.A. Mensenesa, C.C. Tumodeena. - M.: @opywm:
HUIL] UHOPA-M, 2014. - 200 c.: 60x90 1/16. - (Broicmiee oopazoBanue). (000xka) ISBN 978-5-
91134-848-9 - Pexxum nocryma: http://znanium.com/catalog/product/446534

5.0xonorus. Y4yeOHas moneBasi nmpaktuka: YuyeOHoe nocooue / Kynem B.®., MaBpuiies
B.B. - M.:HUIl UH®PA-M, Hog. 3nanue, 2015. - 332 c.: 60x90 1/16. - (Briciiee o6pa3oBaHue:
bakanaBpuar) ISBN 978-5-16-010292-4 - Pexum JOCTYyTIA:
http://znanium.com/catalog/product/483086

6. fcoBeeB, M.I'. Dxomorus ypOaHWU3WPOBAHHBIX TEeppUTOpUH : y4ebd. mocodme / M.I.
ScoseeB, H.JI. Ctpexa, [.A. Ilaupikaitnuk ; mog pen. M.I'. ScoBeeBa. — Munck: HoBoe 3HaHue ;
Mocksa : UHOPA-M, 2015. — 293 c. — (Bricmiee oOpa3oBanue: bakamaBpuar). - ISBN 978-985-
475-708-7 (Hooe 3mnanme); ISBN 978-5-16-010302-0 (MH®PA-M, print); ISBN 978-5-16-
102242-9 (MHOPA-M, online). - Tekcr AJIEKTPOHHBIN. - URL:
http://znanium.com/catalog/product/483202

B) MeToauyeckue yKazaHus:

1. Kopo6oa H.JI. Ouenka mnoxa3zareiiei KHCIOTHO-OCHOBHOTO COCTOSIHUSI TOYB U
NPUPOIHBIX BOJI C MIOMOIIBI0 HOHOMETpHH [ TekcT]: MeTo. yka3aHus K J1abopaTOpHOW paboTe s
crynerTtoB crnenuanbHocTH 280101 Bcex dopm oOyuenust / H.JI. Kopoboma; MI'TY, [kad.
I[19ubXX]I]. — MaruuToropck, 2009. — 22 c.

2. Kopo6osa H.JI. BusyanbHas OuouHIMKalmus 3arpsi3HeHHs aTMocdepsl ypoocucTteM
MIETIOYHBIM  ad9PO30JIEM M JUOKCHIOM a30Ta C MOMOINBI0 BBICHIMX PACTEHHWH B TIOJNEBHIX |
KaMepaJbHbIX ycioBusx [Tekcrt]: MeTon. yka3zaHus K jJabopaTopHOil paboTe JUIsl CTYJAEHTOB BCEX
HanpasieHud Bcex ¢opm obOydenuss / H.JL. Kopobosa; MITY, [kad. [OubXI]. -
Marnuroropck, 2016, c.10.

3. Kopo6osa H.JI. BusyanpHasi olleHKa peakIMy CHEra W XBOWHOTO OMaja B CBSI3U C
3ajauaMH 3€JEHOro cTpouTenbcTBa [TekcT]: MeTon. yka3zaHMs K JlabopaTropHoW paboTe ais
CTYJEHTOB Bcex HampasieHuil Bcex popm odyuenus / H.JI. Kopobosa; MI'TY, [kad. [TOubXX/].
— Marnuroropck, 2017, c.9.

r) Ilporpammuoe odecnieuenne u HTepHET-pecypcesl:
IIporpamMmHoe o0ecnieueHue:

Haumenosanue I10

Ne norosopa

Cpox neicTBUS TULEH3UI

MS Windows 7 H-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHO
AR Manager 10_}3(())60ILH0 pacmpocTpaHsieMoe SecepotHo
7Zip CBOOOHO pacIpoCTpaHsIeMOe OeccpouHo

HNHuTepHeT-pecypcsl

— HammonanpHas wHQOpPMAIIMOHHO-aHATUTHYECKas cUcTeMa — POCCHIICKMN WHAEKC HAy4YHOTO
mutuposanus (PMHLY). — URL: https://elibrary.ru/project _risc.asp.

— ITouckoBas cucrema Akanemusi Google (GoogleScholar) — URL: https://scholar.google.ru/.

— Nadopmanmonnas cucrtema — EquHoe okHO goctyna k mHpopmarmoHHeiM cuctemam — URL:
http:window.edu.ru/.



http://znanium.com/catalog/product/872295
https://znanium.com/catalog/product/1091151
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— ®enepanbHOE

roCy/1apCTBEHHOE

OroKkeTHOEe  yupexxaeHue «DenepanabHbBI  WHCTUTYT

MIPOMBIIIICHHON cOOCTBEHHOCTHY. — Peskum moctyma: https://wwwl.fips.ru/

9 MaTtepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHMIIINHBI
MaTepI/IaJIBHO-TeXHI/I‘IeCKOe O6€CH€‘-I€HI/IG JUCHUITIJIMHBI BKJIFOYACT:

Tun u Ha3BaHUe ayJUTOPUH

OcHallieHue ayJuTopun

VYyeOHbIC ayIUTOPUU IJIS
MIPOBEACHUS 3aHITHI JIEGKITAOHHOTO
THIIA

MynbTUMeauiiHbBIE CPECTBA XPAHEHNUS, IIEpeiaun U
NpeCcTaBIeHU HHPOpMALIUN

VY4eOHble ayAUTOpUHU IS
MPOBEACHUS JTAOOPATOPHBIX PaboT,
TPYNIOBBIX U WHAUBHUIYATbHBIX
KOHCYJIbTAIIHi, TEKYIIETO0 KOHTPOJIS
Y TIPOMEXYTOYHOH aTTeCTalluu

MynbTUMEAMITHBIE CPEACTBA XPAHEHHUS, IIEpeadYd U
MpeicTaBiIeHUs] HUHPOPMAILIUH.

Jlocka, MyJIbTUMEIUUHBIN IIPOEKTOP, IKPaH.

1. ITeineBast kamepa

2. l'azoananuzarop I'X-1

3. 3 ¢oroanmpboma (popMbl Aerpaganiu BEYHO3EIEHBIX
XBOWHBIX JIECOMOCAAOK T. Marauroropcka, r. Y@sl, T.
Yensouncka); @oroanb00M (TOpHas CTEMb);
4.I'epbapuii (oOpa3siibt BEUHO3ENEHBIX
JIECOMOCaoK,  JerpaupOBaHHBIX  TOJ
aTMoc(hepHbIX npuMeceil);

Honomep N-150M

5.YHuBepcanpHas MHAUKATOpHAst Oymara
JuctunnupoBaHHas BoJa

6.AnTexapckue BeChbl (TOYHOCTh: YETBEPTHINM 3HAK IOCTE
3arsIToi ), pa3HOBECHI;

7.06pa31pl XBOMHOTO OMajia (OHOBBIX TEPPUTOPHIA.

8. KapTsl 3K0510rnyecKkoro 30HMpoBanus r.Marauroropcka
9.7. pH-metp 150M

10. DneKTpoHHBIE BEPCUH BOMPOCOB K 3au€Ty, JabOpaTopHbBIM
pa60TaM, TCCTOB, JIMTCPATYPHBIX HCTOYHUKOB.

XBOWHBIX
JNIEUCTBUEM

TToMemmenust mj1g caMOCTOSITEILHONU
paboThl 00y4JarOIIUXCS

[Mepconanbhbie KoMmMblOTepHI ¢ makerom MS Office,
BBbIX0JIOM B MIHTEpHET U ¢ JOCTYIOM B 3JIEKTPOHHYIO
WH(POPMaAIMOHHO-00Pa30BaTEIHHYIO CPE/ly YHUBEPCUTETA

[Tomerenue U1t XpaHeHUS U
po(UIAKTUYECKOTO
00CITy>)KUBaHHsI y4eOHOTO
000pyI0BaHUs

HIkads! 11 XpaHeHUs: y4eOHO-METOANYECKON
JOKYMEHTAalUH, y4eOHOro 000py10BaHMs
WHCTpyMeHTHI 17151 peMOHTa 1a00paTOPHOTO
000pyIOBaHUS
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