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1 He.]'ll/l OCBOCHMA TUCHMIIJIMHBI

LenstMu OCBOEHUS TUCHMILIMHBI «DKOJIOTUS» SBISICTCS (DOPMHUPOBAHUE HOBOTO MHPOBO33PCHUS,
AKOJIOTHYECKOM ATHKH, KaK 0053aTEIBHOTO YCJIOBHS YCTOHYMBOTO PAa3BUTHS, MOJYYCHUE HEOOXOIMMBIX
0a30BBIX TOHATHHM IS CO3MAaHWS IPEACTaBIICHHS O Omocdepe, MEeCTe B HEHW dUeloBEeKa, O MpodieMax,
CBSI3aHHBIX C B3aUMOJICHCTBHEM OOIIECTBA W TMPHUPOJBI, a TAKKE BOCIHWTAHHE Y CTYJCHTOB YMCHUS
OIICHUBATh PE3YJIbTaThl YCJIOBCUSCKOM ACSITEIHLHOCTH C MO3UIMH COXPAHCHUS NPUPOIHON U KYJIbTYPHOH
CpeIbl, CIIOCOOHOCTH HAIPABIIATH CBOIO MPO(ECCHOHAIBHYIO JISATEIFHOCTh Ha COXpaHeHne Omochepsl Kak

CpeIbl OOUTaHUS YeITOBEKa.

2 MecTo gucuuminHbl B cTpykTrype OOII moaroroBku 0akajgaspa

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

(51.5.12).

Jns w3ydeHus NUCIUIUIMHBI HEOOXOAWMBI 3HaHWs (YMEHHS, HAaBHIKH), CHOPMHUpPOBaHHBIE B
pesynbraTe m3ydeHus muciuruinH «Dmsukay, «Xumus», «Marematnkay, «buomorusy, «['eorpadusn»,
«[Ipuponosenenue», «MabDopmaTukay.

3HaHus (YMEHHS, HABBIKH ), [IOJIy4YCHHbIC IPY U3YUEHUHN JaHHOW JUCLUILINHBL, OyAyT HEOOXOIUMbI
JUIs1 UTOTOBOM FOCYAAPCTBEHHOM aTTECTALIUH.

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

CTpyKTypHBIi
JJIEMEHT
KOMITETEHIIUU

YpoBEeHb OCBOEHUSI KOMIIETEHIUIA

OIIK-5: cnoco0HOCTHI0O NMPHUMEHATH B MNPAKTHYECKOH MeATEJbHOCTH NPHHIMNbI PaliOHAJILHOIO
HCII0/1b30BAHMS MPUPOIHBIX PECYPCOB U 3alLMThI OKPY KaIOLIeil cpeibl

3HaTh

OCHOBOITONATAIONINE 3aKOHBI TPHUPOJIBI: MPHUHIMIB OPraHU3alluld W Pa3BUTHSA
ouocdeprl, e€ CTPYKTypy;, HPHUHIMIIEI OpPTaHU3alMd, Pa3BHTHSA, YCTOWYMBOCTH,
CTPYKTYpYy OHOI'€OILIEHO30B.

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

CoBpeMeHHbIC MPOrPAMMBI U TIPOSKThI IKOJIOTMYECKOTO MOHUTOPHHIA CPEIbI
oOHTaHMS.

YmeTh

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

[IpuMeHATH, METOBI PAIIMOHATHHOTO MPUPOIOTIOIB30BAHUS TSI CO3IaHUS
YCTOMYUBBIX SKOCHCTEM C TTIOMOIIIBIO 3€JIEHOTO CTPOUTEIHCTRA.

Bnanets

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

MeTo1aMi METO/IbI PAIlIOHAIEHOTO MMPUPOIOTIOIB30BAHNSA T CO3AAHUS
YCTOHYMBBIX SKOCHCTEM Ha dTare MPOEeKTUPOBAHUS 3€IEHOTO CTPOUTENHCTBA.

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

OK-8: roToBHOCTB10 M0JIb30BATHCA OCHOBHBIMH METOJAMHU 3aIIMThI MPOM3BOACTBEHHOT0 MEPCOHAJIA U
HACeJIeHHUsI OT BO3MOKHBIX NOCJIeACTBHIl aBapuii, KaTacTpod, CTUXUIHBIX 0eICTBH.

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

YMeTh ['paMoTHO BecTHM BH3yalbHbIE HAOMIOJACHHUS B CBSI3W C 3aJadyaMu

9KOJIOTMYECKOr0 MOHUTOPHHTA.

I'pamMOTHO OIIeHMBAaTh BIMSHUE CBOEH MPOPECCHOHATBHOMN AEATEIbHOCTH B
CBS3M C 3aJla4aMM 3aIUThI POM3BOACTBEHHOIO MEPCOHATA U HACEICHHS OT
JICMCTBUS ONTACHBIX U BPEAHBIX (DAaKTOPOB.




CTpyKTypHBI
3JE€MEHT YpoBeHb OCBOEHUSI KOMIIETEHIINN
KOMIIETEHIIUN
[IpuMeHsATh METOABI PALIMOHAIBHOTO MPUPOAONOIb30BAHUS ISl CO3/IaHUS
YCTOMUYHUBBIX 3KOCUCTEM.
PaccunThiBaTh TEXHUYECKHE PEIICHUS MO YMEHBUICHUID  TEXHOTE€HHOI'O
BO3JEHCTBUS HA PUPOAHBIE KOMIIOHEHTHI.
Bnanets IIpakTHueckuMu  HaBbIKAMH 10  ONPEACICHUIO  YpPOBHEH  BO3JEHUCTBUSA
[HTPOIIOTEHHBIX (PAKTOPOB HA 3KOCHCTEMBI;
MetogamMu  METOABI  pPallMOHAIBHOTO  IPHUPOJOINONB30BAHUS ISl CO3JIaHUS
/CTOMYMBBIX IKOCHCTEM Ha dTare MPOEKTHPOBAHUS 3eJIEHOTO CTPOUTENIHCTRA.

4 CTpyKTypa U Cco/iepKaHHue QU CUUILIHHBI

OO11ast TPYA0EMKOCTh JIUCIUILTUHBI cOcTaBisieT 3 enuHuIbl; 108 akajeMuvecknx 4yacos:
- KoHTakTHas pabora —10,7 akan. Jaca;
-ayautopHas pabora — 10 akan. yaca;
-BHeayauTopHas padora — 0,7 akax. 4aca;

- camocTosTeapHas padbora — 93,4 aka. yaca;

-KOHTpOJIb — 3,9 akaj. yaca

- 3a4€T.
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Pazgen 1: Ilenrp #m 3agaum  JKOJOTHH. OK-8,
Buocdepa H YeJ10BeK. Crtpykrypa OIIK-5
ouocdepsl.
buochepa. VYuenne B.U.Bepnaumckoro of 1 1 1 30 |Msyuenwue Brimonnenmne
JKUBOM BelecTBe. KpyroBopor BemiecTB B OCHOBHOM 1a00paTOPHBIX
ouocdepe. DU3NKO-XUMHUUECKHE u yueOHOM pabot “Ouenka
OHMOJIOTUYECKUE METOABl OYUCTKH CTOYHBIX JUTEPATYpbl, |pEaKIuy MUTbEBOU
BOJ. KOHCIIEKTa BOJIbI BU3YaJIbHO
JIEKITUHA
Hroro no pazaeny 1 1 1 30
Pazgen |l IKoJOTHYECKHE TPHHIIUAIBI OK-8,
PanuoHAIbLHOIO NPUPOAONOJIb30BAHUS. OIIK-5
OcHOBBI NPUPOIONOJIb30BAHUS




Co3naHde  SKOCHUCTEM, YCTOMYMBBIX K 1 221 | 20 |Uzyuenwue Brimonnenune u
JIEHCTBUIO TEXHOTCHHOM HAarpys3KHu. OCHOBHOM cJlaya TEOpUU
OznopoBuTenbHast poiib pacTeHHM (3amura yueOHOM 1a00paToOPHBIX
oT TIBLITY, Iyma, 3ara30BaHHOCTH, JAUTEpaTypel U | paboT “BusyansHast
OaxkTepuLUAHbIC CBOWCTBA, HMOHU3ALMS KOHCIIEKTa OnoMHMKaIKs
BO3/1yXa, BBIJICJICHHE KHCIIOpOJa, JIEKIMH, 3arps3HEHUS
JCTETUYECKUE CBOWCTBA). TECTUPOBaHUE aTMocQepsl C
UyBCTBUTENBHOCTh  JIECOTIOCA/IOK K MOMOIIIBIO BBICIIMX
JICUCTBUIO aTMOCQEPHBIX puMecei. pacTteHuil B
Mexanuszm BO37ecTBHA H3BECTKOBOTO KaMepaJlbHbIX
a’p030Jis1 Ha BEYHO3ENEHBIE TTOPOBI IEPEBHEB YCIOBUSIX”;
U KyCTapHUKOB. MeXaHHW3M BO3JEHCTBHS Ha «Onenka
3eNIEHBIE PACTCHUS MTUOKCHIA a30Ta. 3eléHoe 3aIMBUIEHHOCTH
CTPOUTENILCTBO TPOMBIIUIEHHBIX TOPOIOB (Ha BO3/[yXa BECOBBIM
MIpUMepe TOPOJIOB ¢ YEPHOU METAILTYPTHUeH ). METOA0M»
CoBpemeHHBIE TEHICHINU
COBCPHICHCTBOBAHUA IMPUHLOMUIIOB
3KOJIOTMYECKOTO HOPMHUPOBAHUS IOKa3aTesen
KAau€eCTBa OKPY’KaIOIIEH Cpeibl.
OcHoBBI (uTONCHONOTHH. bHoreorneHo3, ero 0,5 5 |Usyuenne KonTponpnas
opranusanuss W T'PaHULBI. DKOJI0TrMUECKHUE KOHCIICKTa pa60Ta — OTBETHI HA
(hakToppl. 3aKOH OTHOCHUTENHHOTO JEHUCTBUS JEKLUMH U BOIIPOCHI;
9KO(aKTOPOB. 3aKkoH OHMOJIOTHYECKOTO OCHOBHOM TECTUPOBAHHE
OIITUMYMa, ero 3HA4YCHHUEC IJIsL yaeOHOU
COBEPIIECHCTBOBAHUA MIPUHIIATIOB JIATEPATYPBL.
9KOJIOTHYECKOT0 HOPMHPOBaHHUSL.
BzaumoortHomenus paCTeHHﬁ C JXUBOTHBIMMU.
B3auMoOTHOIIICHUST pacTeHHId B (DUTOLIEHO3AX.
CyTouHasi, CE€30HHasT M  Pa3HOTOIUYHAs
M3MEHYMBOCTH (pruToneHo30B. CyKueccusl.
HToro no paszgeny 15 (22| 25
Paznen 111 DxoJoruvyeckuii KOHTPOJIb, OK-8,
MEKIYHAPOAHOE COTPYAHUYECTBO B OIIK-5
00JIaCTH 3KO0JOTHH U OXPAHBI OKPY:KAIOLIEH
cpeasbl
MOHUTOPHHT Cpebl OOUTaHNSI. 1 |2/21| 15 |U3yueHue Brmonnenne
[Iporpammer u KaTeropuu MOCTOB KOHCIIEKTa nabopatopHoi
aTMoc(epHOro MOHHUTOPUHTA u JEKIMH U paboThI
rugpoMoHuTopuHra. HccienoBanue cHera OCHOBHOM «BuzyanbHas
r.Maruuroropcka. IlporpaMmbl TOYBEHHO- yaeOHOM OLIEHKA peakun
XUMHUYECKOT0 MOHUTOPHUHTAa FOPOJIOB C YEPHOU JUTEpaTypbl. |XBOWHOTO omnana H
Merautyprueid.  MccnenoBaHue — peakuuu HENOYHOCTH  CHETa
XBOMHOIO omnaja enen u COCEH ropoJI0B y&€pHOU
r.Marauroropcka. Ilokazatenu Bu3yaabHOU METaJUTypTUN»;
OMOMHIOMKAIMK 3arpsi3HEHUsT aTMOCc(epsl ¢ KonTponbeHas
IIOMOIIIBIO BBICIINX paCTeHI/Iﬁ B KOMIIJICKCHBIX pa60Ta - — OTBEThI
nmporpaMmax B3KOJIOrMY€CKOIr0 MOHUTOPHUHIA Ha BOITIPOCHI;
MPOMBIIIUIEHHBIX ~ TOPOJIOB. Busyansnas TECTUPOBAaHNE
OIIEHKAa COCTOSTHHSI JIECOMOCAJOK TOPOJIOB C
y€pHO ~ Metammyprued  (Ha ~ Tpumepe
r.Marauroropcka).
HToro mo pa3zaenay 1 (22| 15
Pazgen 1V  Tio6anbHble  mpodJieMbl OK-8,
IKOJOTMH OIIK-5
AtMmochepa. O30HOBBINH cioii. IlnaHerapHas 0,25 1 3,4 |Uzyuenwue TectupoBanue.




pons ero. [lapaukoBeiii 3¢ dekr. Xumus KOHCITIEKTa Brinonnenue u
00pazoBaHMs aspozosiel.  MIcTOUHUKH JIEKIUN U cJlaya TEOpUU
3arps3HEHUS aTMocgepbl MIBUTBIO u OCHOBHOM nabopatopHoi
ra3000pa3HbIMH TPUMECSMHU. yueOHOM paboThL: «AHanu3
JIUTEPATYPBL. HEKOTOPBIX
3arps3HIOLINX
aTMocdepy BEILEeCTB
¢ nomonisio I'X-1»,
Konnenmus TTJIK. JlocTonncraa u 0,25 20 |Uzydenue KouTposnbHas
HepocTaTtku. [lpuHIMnsl HOopMupOBaHUs GOpM KOHCIIEKTa paboTa— OTBETHI Ha
[NAK atmocdepubix mpumeceir u dopm ITJIK JEKIUN U BOIIPOCHI I10 TEME
BemecTB B Boae. CoBepIIeHCTBOBaHWE OCHOBHOM «Konuemnmus I[TIK»
MPUHIUIIOB 3KOJOTHYECKOTO0 HOPMUPOBAHMUS. yaeOHOH TECHHUE
JIUTEPATYPBHL.
Hroro no pazaeny 0,5 1| 234
HToro mo kypcy 4 16/4MA| 93,4 3auér

o s
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5 Obpa3oBaTesibHbIe H HHPOPMAIHOHHBIE TEXHOJIOTHH

Jlist peanuzanuu npeyCMOTPEHHBIX BUAOB y4eOHOM pabOThl MPOBOAATCS JICKIIMOHHBIC U
nabopaTopHbIE 3aHATHSI.

JIekiuu TPOXOJAT B TPAAWIMOHHOHW (OpMe C aKTUBHBIM HCIOJB30BAaHUEM JOCKH.
JIeKIIMOHHBIN MaTepuall 3aKperuisieTcs, yriayossieTcs W JOMOJHSAETCS B XOfAe JIabopaTOpHBIX
3aHSTHHA, KOHTPOJBHBIX pPabOT W TecTUpoBaHus. VIHTepakTUBHOE OOydYEHHE MPEAIoIaracT
Ucronib30BaHue TecTupoBaHus. CamocrosiTenbHas padboTa CrmocoOCTByeT Ooniee TIyOOKOMY U
KaueCTBEHHOMY M3YyUYEHUIO TEOPETUYECKHX ACTIEeKTOB U TIOJIMOTOBKE K JaOOpaTOpHBIM paboTam,
KOHTPOJIBHON paboTe U UTOTOBOM aTTeCTallUU.

6 YueOHO-MeTOAHYEeCKOE 00ecTIeYeHne CAMOCTOAATEILHOM Pa0d0oThI CTY/ICHTOB

CamocTrosiTenpHast paboTa CTYZCHTOB MOJPa3yMEBAET C UCIOJIb30BAHNEM OCHOBHOW yueOHOMN
JUTEPATYPHI U JEKTPOHHBIX PECYPCOB MOATOTOBKY K OTBETaM Ha CJIEIYIOIIUE BOIPOCHL:

IlepeyeHb BONPOCOB KOHTPOJILHOMH PadoThl

[Tonstue “Omoctepa”. Yuenue B.M.Bepnaackoro o xuBoM BemecTBe. Manblii U OONBIION
KpYTrOBOPOTHI BEILIECTB.

@doTocuHTE3, €ro THUMBl U IUIaHETapHas poiib. JlJid KakuX METOJOB OHOJOTHYECKOW OYHCTKH
CTOYHBIX BOJI KUCIIOPOJIHBIN (POTOCHHTE3 UMEET OOJIBIIOE 3HAUCHHE.

XeMOCHHTE3 U OpPraHH3MBbl, €ro ocyllecTBistone. Jljis Kakux METOA0B OMOJIOTMYEeCKONH OYHCTKH
CTOYHBIX BOJI XEMOCHHTE3 UMEET OOJIbIIIOE 3HAYCHHUE.

I'ereporpoduast puxcarus yriekucaoro raza, €€ 6MoJI0rn4eckoe 3HaYeHHeE.

Bbpoxenue, ero tunbl. JlJis KakuX METOIOB OHMOJIOTMYECKONH OUMCTKH CTOYHBIX BOJ OpoOKeHue
nMeeT O0JIbIIIOE 3HaUEHUE.

Jbixanue aspobHoe. B kakux MeTogax OMOIOTHYECKO OUUCTKU CTOUHBIX BOJI a3pOOHOE JbIXaHHUe
BCTpeUaeTcsl.

AHa3poOHOe JbIXaHUE, €r0 THUIbI, MPOIYKTHI, HEOOXOJUMbIE YCIOBHS AJsl pa3BUTUs Ipoliecca.
Jljig KaKuxX METOA0B OMOJIOTUYECKOW OYMCTKH CTOYHBIX BOJI aHAPOOHOE JAbIXaHHE UMEET 00JIbII0e
3HauYEHUE.

Azotdukcanus. [lnanerapaas posb mporecca 1 OpraHu3Mbl, €ro OCYIIECTBISIONINE.
AmvMonndukanus. Ero pons B mpupone u B MeTo/lax OMOJOTUYECKOW OYHCTKU CTOYHBIX BOJI.
OpraHu3Mmbl, OCYIIECTBISIONUINE aMMOHU(PHUKAIIHIO.
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Hutpudukamus. Ero pons B mpupose u B MeToJax OHMOJOrMUECKONH OUYMCTKHA CTOYHBIX BOJI.
OpPTraHHU3MBI, OCYIIECTBIISIIONINE HUTPUPUKAIHUIO.

Henutpudukanua. Ero pons B mpupojie U B MeTofax OMOJIOTMYECKOM OYUCTKU CTOYHBIX BOJI.
OpPTraHU3MBI, OCYIIECTBISIFONINE TEHUTPU(DUKAIIHIO.

Cynbdoduxanus. Ero ponp B mpupoje u B MeTogaXx OHOJOTHYECKOW OYUCTKH CTOYHBIX BOJ.
Cynbdar-penykuus. Ero pois B mpupojie U B METOAaX OMOJIOTHYECKONH OYUCTKU CTOYHBIX BOJI.
Accumusinys cyiab(haToB U HUTPATOB. POk U pacmpocTpaHeHne 3TUX MPOLECCOB B MPUPOAE, HUX
3HA4YEHHE JIJIS1 METO/I0B OMOJIOTMYECKON OYUCTKUA CTOUYHBIX BOJI.

HazoBuTe 00mumii mporiecc s MajibIX UKIIOB CEPBI U a30Ta.

HazoBuTe mroHepoB mo4yBooOpa3oBaHUsl.

HazoBuTe ocHOBHBIE YKOIOTHYECKUE (DAKTOPHI PA3BUTHSI M SKOJIOTHUYECKUE TPYIIITBI BOJOPOCIIECH.
HazoBute ocHOBHBIE 3KOIOrHYEcKHE (DAKTOPBI Pa3BUTHSA U HKOJIOTUYECKUE TPYIIIbI MOYBEHHBIX
rpuboB.

Uem 00bACHAIOTCS yAa0pHUBAIOIIe CBONCTBA CHETa (POHOBBIX TEPPUTOPUIL.

Kakoii peakmued XxapakTepu3yeTcsi CHET TOPOJIOB ¢ YEPHOH MeTauTyprueii, arMocepHbIe OCaIKH
TOPOJIOB C I[BETHOM METaTyprueil u cHer (DOHOBBIX TEPPUTOPHIA.

BBIOpOCH! KakuX MPOU3BOICTB YEPHONU METAILTYPTHH BIUSIOT HA PEAKIHIO aTMOC(HEPHBIX OCATKOB?
OOBbsCcHUTE TEXHOJIOTUYECKUH TPOIIECC U HA30BUTE XUMUYECKUI COCTaB BHIOPOCOB.

Ha3zoBure 5KOJIOrMYECKYr0 MHIIEHb MO OTHOUIEHWIO K JEHUCTBUIO MPOMBIIUICHHON IEIOYHOMN
MbUIM, MPEACTaBICHHON W3BECTbIO, HM3BECTHSIKOM M JOJOMUTOM. JlaliTe peKoOMEeHJauuo 10
03€JICHEHUIO TOPOJOB C YEPHOU METAIITYypIrUeil.

Pacckaxkute 0 3alUTHBIX MEXaHU3MaxX 3€JIEHBIX PACTEHH IO OTHOLICHUIO K JEHCTBUIO
arpeccuBHbIX Ta3oB: NOyx, SOz, CO,. JlaiiTe peKOMEHIAIMI0 MO 03€JICHEHUIO MPOMBIIUICHHBIX
PErMoOHOB U TOPOJIOB, & TAKXKE MPUIOPOKHBIX 30H.

HazoBure dopmsl [1JIK (mpenenbHO TOMYCTUMBIX KOHIEHTpauuii) 3B (3arps3HSIONINX BEIIECTB)
JUTSI MOPCKHUX U TIPECHOBOJIHBIX YKOCHCTEM.

OO61as MuHepaIu3aIus IPUPOTHBIX BOI.

Uto mpencraBnsieT coOOM KECTKOCTh MPHUPOIHBIX BOJ, €€ (OpMBI, CIOCOOBI €€ CHUKEHUS U
CaHUTapHbIE HOPMBI KECTKOCTH.

O uéM r7acuT 3aKOH OTHOCHUTEIBHOIO AEMCTBUS dKoioruueckux ¢akropo? IIpusenurte nmpumep
MIPOSIBJICHUS ATOTO 3aKOHA.

O uéM rnacut 3aKoH Ouonornyeckoro ontumyma? [IpuBeante mpumep ACHCTBUSA STOTO 3aKOHA.
HazoBuTe coBpeMeHHbIE TEHACHIIMM  COBEPIICHCTBOBAHUSA  MPHUHIIUIIOB  JIKOJIOTHYECKOTO
HOPMHUPOBAHMSL.

Haiitre onpenenenue I1JIK 3arpssustomumx atmocgepy Bemects. HazoBute ux Gopmsl.

Uro npencrasinsier coboil sBICHHE TEMIEPATypPHON MHBEPCUU MTPU3EMHBIX clIo€B aTMochepsl. Kak
9TO SIBJICHUE BJIUSET HAa MPOIECCHI paccenBaHusi aTMOCHEPHBIX TTpUMeceii?

O30HOBBIH 3KpaH U €ro IIAHEeTapHas POJib.

Haiite onpenenenue O6moreorneHo3a u ¢urtoneHosa no CykauéBy. Uem omnpenensitorcs rpaHULIbI
ouoreoreHo3a? Ha3oBuTe aeMeHTh MO3aUYHOCTH OUOTEOIIeHO3a U (PUTOIIEHO3A.
B3aumooTHoOIIIEHUS pacTeHUH B PUTOIEHO3aX.

B3anMooTHOMIIEHNS pacTeHU ¢ KUBOTHBIMH.

CytouHas 1 ce30HHasi U3MEHYHBOCTh (DUTOIICHO3A.

Uro npeacrasnseT coboit Guroktyanus Gurtonenosa? [lpuseaure mpumepsl.

Uro mpencraBisieT  coOOM CyKileccusi pacTHTENbHBIX  coobmiectB? IlpuBeaute mnpumMepsl
IIEPBUYHON U BTOPUYHOM CYKIIECCHI.

Uro npencrasiser co0oi moa301000pa3oBaTeabHbIN Iporecc?

HazoBute oTnuuuTenbHbple 0COOCHHOCTH MPOGUIIS TTOA30JIUCTHIX TOYB.

HazoBute dakTopbl MOAKUCICHUS TOYB U (POPMBI TOYBEHHOM KHCIOTHOCTH.

[IporpaMMbl OYBEHHO-XMMHUYECKOTO MOHUTOPUHTA (POHOBBIX TEPPUTOPUN U MPOMBIILICHHBIX
rOpOJIOB.

Kareropuu moctoB u mporpaMMbl aTMOC(EPHOTO MOHUTOPHHTA.



43. CoBpeMeHHBIC TIEPEABHKHBIC TAOOPATOPUH IKOJIOTUUECKOTO KOHTPOJIS.

TECTBI-MHOXXECTBEHHBIM OTBET
Caenyer OTMeTHTh BCe MPABUJIbHbIE BAPUAHTDI.
1.dorocuHTE3 OBIBAET

Kucnopousiii;
beckucnopoanslii;
XI0pOoPUITBHBI ;
BecxnopodumibHbIii;

2.Kucnopoanslit poTOCHHTE3 OCYIIECTBIISIOT
® BLICIIINE PACTCHHUS,
® HI3IIIME PACTEHUS,
® DaKTEepUHU-TIPOXTIOPOPUTHI,
® [[IaHOOAKTEPUH.

3.0OcHOBHBIM (PaKTOPOM Pa3BUTHS IOYBEHHBIX BOJOPOCIEH CITyKaT
e TeMIIepaTypa OKpY>Karolllel Cpeibl;
® CBET;
® BJIA)KHOCTB;
® COJIEBOM PEXUM I10YB;
4.B npupoje BCTpeUaroTCsl CASAYIOUUE 3KOJOTHUECKHE IPYIIIBI BOAOPOCIEH:
IJIAaHKTOH;
e OEeHToC;
® [I0YBCHHBIE;
® KpHO(DUIIbHBIE;
5.0cHOBHBIMHU (haKTOpaMH pa3BUTHS MOUBEHHBIX IPUOOB SBIISIOTCS
e TeMIeparypa CpeJibl;
® BJIQXHOCTh (HaJM4ME KaleJIbHOU BIaru);
® 3JIEKTPOMArHUTHOE U3JIY4YEHUE;
6.PaznuuaroT cinenyronue rpymnmbsl MOYBEHHBIX TpUOOB
® [1apa3uThI;
® [IOJIyIapa3uThl;
e canpoduTsl;
® XUIIHUKY;
7.1lnonepamu OYBOOOPA30BAHUS CIYKAT
® CUHE-3€JIEHBIE BOJOPOCIIH;
® JTUIIAaHUKH,
® MXU;
® HEKOTOpbIe OaKTepUH-a30T(HUKCATOPHI
8.YKaxuTe TUIIBI CBSI3€H KOHCOPTOB B KOHCOPLUAX
® [1apasuTH3M;
® MUKOCUMOHOTpOdUS;
e GakTepHOCUMONOTPODUS;
¢ (puxocumbuoTpodus;
9.Paznuuatot cnenyrouue Gopmsl [1JIK BogHBIX S3KOCHCTEM
e [IJIK ruruennyeckas;
[TAK pri6oxo3stiicTBeHHAs;
IT/IK Onoreoxumuyeckas;
ITJK Bozayxa paGoueii 30HBI
10.Paznuuarot ciemyromnue dhopmsl [1/IK 3arps3ustomux BemecTs aTMOChepHOTO BO3TyXa



ITIK makcumanbHOpa3oBasi;
[TJIK cpegnecyrounas;
ITJIK Bo3ayxa paboueii 30HbI;
[TJIK priboxo3siicTBeHHAS,;
11.HazoBute popmMbI KECTKOCTH MPUPOTHBIX BOA:
® [IOCTOSIHHAS;
® ycTpaHUMas;
e 00IIas;
KapOOHaTHas;
12.HazoBuTte BHENIHUE (GAaKTOPBI BOJHON MUTPALIUA XUMHUYECKUX DJIEMEHTOB:
e pH u penokc-norennuan Eh;
® KOHILIEHTPALIMS BEUIECTB B BOJHBIX PACTBOPAX;
® TEeMIIEpaTypa;
® JIaBJICHME;
13.C nosiBieHreM KUCIOPOTHOTO (POTOCHHTE3a CBSI3BIBAIOT
® MOSIBJICHHE KUCIOPOAHOM aTMOcdephl Ha HallleH MIaHeTe;
® [OSIBJICHHE 030HOBOT'O CJIOS;
® BO3MOXXHOCTh (POTOCHHTE3UPYIOIIMM OpPraHH3MaM HE 3aBHCETh OT HAJIUYHUS CEPOBOIOPOHOTO
HCTOYHUKA U IIMPOKO PacIpOCTPAHUTHCS Ha HAIlIeH IUIAHETE;
® BO3MOXXHOCTb JKMBBIM OpraHu3MaM BeIiTH u3 OKeaHa Ha Cylry;

14.Mablii UK a30Ta BKITIOYAET CJIEIYIOUIHE TTPOLIECCHI:
¢ a30T(UKCAINIO Ta3000pa3HOr0 a30Ta U ACCUMUJISIIUNIO HUTPATOB U aMMOHWS;
® Pa3NIOKEHHE OPraHNYECKUX a30TCOJCPIKAINX BEIIECTB C BHIICIICHUEM aMMHAaKa,
® HUTPUPHUKALUIO aBTOTPO(PHYIO U T€TEPOTPODHYIO;
® HUTPATHOE JIbIXaHUE;

15.Hurpudukanus pazBuBaercs
® B a’POTEHKAX;
e B OUoONpyaax;
® Ha IOJISIX OPOLICHHUS,
® B OMOJIOTUYECKUX QUIBTPaX;
16.I1pu HuTpHdUKaIKKU a30T B opMe aMMOHUS
® OKHUCIISIETCS
® BOCCTAHABIIMBAETCS;
® HE MCHSCT CBOCH BaJICHTHOCTH,
e ocraércs B hopMe aMMOHUS;
17.B MeTaHTEeHKaX pa3BUBAETCSA
e cynb(aTHOE IBIXaHUE;
e JNeHUTpUUKALINS;
® MAaCIITHOKHCIIOE OpOXEHHE;
e KapOOHATHOE JIBIXaHUE;
18.I1porecc OpoxeHHs BCTpedaeTcs
® B CENTUKTEHKAX;
® B METAHTECHKaX;
® B IBYXBSAPYCHBIX OTCTOMHUKAX;
® B 3aTOIUICHHBIX U IUIOXO a3pUPYEMBIX IIOUBAX;
19.ITporecc azoTdukcamy CiocoOCTBYET
® MOBBILIEHUIO TUIOAOPOIUS TIOYB U MPUPOJHBIX BOJ;
¢ [EPBUYHOMY MTOYBOOOPA30BAHUIO;



® Pa3BUTHIO HA3EMHOM PAaCTUTEIILHOCTH;
® TOBBILICHUIO YPOKasi CEIbXO3KYIbTYD;
20.IIpouecc neHUTpUPHUKAITUN
® [IPEIOTBPALLAET [10I1JJAHUE HUTPATOB B TPYHTOBBIE BOJIbI;
e BEJET K MOBBILICHUIO COAEPKAHMSI ra3000pa3HOro a30Ta B IOUBEHHOM BO31yX€;
® BEJIET K TMOSBIICHUIO B IOUBEHHOM BO3/1yX€ 3aKHCH a30Ta;
® BEJET K MOSABIICHUIO B IPUPOJIHBIX BOAAX HUTPUTOB;
21.B nporiecc XeMOCHHTE3a MOTYT OBITh OKHCIICHBI
® HUTPUTHI U HEJJOOKUCIICHHbIE MUHEPAIbHbIC COSIUHEHHUSI CEPBL;
® JIBYXBaJICHTHOE JKEJe30;
® BOJOPOJ U CEPOBOJIOPO/I;
® yrapHbIii ras;
22 IlpoaykTamMu MAacCJISTHOKHCIIOTO OPOXKEHHUSI SBIISIFOTCS
e MacIsiHasi KUCIIOTa,
® YKCYCHas KHCJIOTa;
® aI[ETOALIETUI;
® aICTOH,;
23.B cenTUKTEHKE pa3BHUBAIOTCS MIPOLIECCHI
e Cynb(haTHOTO JAbIXaHNUS,
® HUTPATHOTI'O JbIXAHUS;
® MAaCJISTHOKHCIIOTO OPOKEHHUS;
® aMMOHH(UKAIIHUS;
24 B 6uonoruyeckoM (GUIBTPE Pa3BUBAIOTCS
® TMAaTOMOBBIE BOJOPOCIIH;
® KOJIOBPAaTKU;
® HEMAaTOJIbl;
® [MaHOOAKTEPUH;
25.A30TduKCaNI0 OCYIIECTBISAIOT
¢ KJIyOEHbKOBbBIE OAKTEpUU-CUMONOHTHI OOOOBBIX;
® aKTUHOMUIETHI-CUMOUOHTHI OJIbXOBBIX;
¢ [[MaHOOAKTepUU-TIMOHEPHI TOYBOOOPA30OBAHUS;
e CBOOOJHOXKHUBYIIIHE OAKTEPUH-a3pOOBI poja “a3oTobakTep”;
26.AMMOHH(UKAIHS pacIpOCTpaHEHA
® B IIPUPOAHBIX BOJIAX;
® B CTOYHBIX BOJAX;
® B [10YBAX;
e B 00JI0TaX;

27.Hutpuduxanus aBToTpodHas OCYIIECTBIAETCI
® HUTPO3HBIMU OAKTEPUSIMU;
® HUTPATHBIMH OaKTEPHUSIMHU;
e GaKTepHUsIMH, OKUCIISIIOIMMH HUTPUTBI;
e GaKTepHsIMU, OKUCIISIFOIIMMU HUTPATHI,

28.ITpoaykramu JeHUTPUDUKAIIMA MOTYT OBITH
e Hutpursi;
® 3aKHCh a30Ta;
e ""Becensmuii ra3’’;
e ra3000pa3HbIi a30T;
29. AcCUMIISIIAIO HUTPATOB OCYIIIECTBIISIOT



® BEHICIIIHE PACTEHUS;
® BOJOPOCIIH;
o JTUIIAaHUKU,
e OakTepuu;
30.0npenensemprii kak (C £ 20) AWama3oH KOHIEHTPAIUU TKENBIX METANIOB B MOPCKOW BOJE —
JUarna3oH  TOJEPAaHTHOCTU JKUBBIX OPraHU3MOB, MONYJSIUN, HKOJIOTUYECKUX CHCTEM
OTpaHMYUBACT IUIOMAAbL ~ 96%
oz KpuBoii I'aycca;
IOJ1 THIEPOOIION;
HaJ IpIMO# - rpadykoM 0OpaTHOM TMHEWHON (YHKIINH;
® T0J] IPSAAMO - TpaUKOM MPSIMOI TMHEWHOW (DYHKIIUH;
31.1Ipu 5K0IOTMYECKOM HOPMHPOBAHUHM KayecTBa aTMOC(EpHOro BO3[AyXa U OMpPENETICHUM BEIUYUH
I[TIK makcumanbHOpa3oBoi u [TJIK cpeqHecyToOuHOM — YUUTBHIBAIOT
® peIEKTOPHYIO peaKIUIo YEIOBEKa;
® TOKCHYECKOE JICHCTBHE Pa3INYHBIX aTMOC(EPHBIX MPUMECei Ha OPraHU3M YeJIOBEKa,
® IPOJIOIDKUTEIBHOCTh pabouero JTHS;
® PEAKINIO HKOJIOTHUECKUX MUIICHEH —BEYHO3EIEHBIX KOMITIOHEHTOB (DUTOIICHO30B H T.JI.

BOIIPOCDHI JIUISA OTBETA K B PAMKAX TEOPUU K JIABOPATOPHBIM

PABOTAM no OIEHKE 3ANBLUIEHHOCTH BO3IYXA BECOBBIM CITIOCOBOM,
EHKE 3AT'A3OBAHHOCTU B YXA CIIOM bIO I'X-1. OIIEHKE

PEAKIINN IIUTBLEBOM BO/IbI (110BepXHOCTHBIX BO/I CVIIIN)

LOYUCTKA MNPOMBIIIVIEHHBIX TA30B OT MNbLJIN
Knaccudukayuna memooos u_annapamoe nulieyiaeiueaniis
2. OcHogHble XAPAKMEPUCMUKYU NbLIEYI08UMENEIL:

e D(h(PEeKTUBHOCTD MBUICYTAIUBAHUS;
o [Ipon3BOIUTETBHOCTH TA300YHUCTHOTO COOPYKEHHUS;
e Pacxo 3JIEKTPOIHEPTHH;
e CTOMMOCTb OYHCTKH;
3. Cyxue mexanuueckue nvlieyiogumenu:
e [IbuteocanuTenbHbIE KaMephl (TOPU3OHTANIBHEIE);
e HeplHOHHBIE:
v/ Kamepa ¢ eperopoKoii;
v/KaMmepa ¢ IUTaBHBIM TTOBOPOTOM T'a30BOTO TOTOKA;
v/ KaMepa ¢ pacIupAIOIMMC KOHYCOM;
v'KaMmepa ¢ 3ariay0JeHHBIM OYHKEPOM;
v/ OKpaHHBIM MHEPIUOHHBIN TTBLIEYIOBUTED;
v/ KaTIO3UIHBII arlapar;
v/ COBpEMEHHBIE HHEPLIUOHHEIE NLIIEYI0BUTEINN;
e [{uxyioHBI (OMUHOYHBIE, TPYIIIIOBLIE, OaTapeiiHbIe);
e BuxpeBble NBUICYJIOBUTENN:
v COILIOBOIO THIIA;
v JI0NaTOYHOTO THIIA;
Ilpoghuns (cxema) KoHcmpykyutl, NpUHYUN Oeucmeus, OOCMOUHCMBA U HeOOCMAamKU, 001acmy
npUMeHeHUs.
4. Duavmpol:
e AOGCOJIIOTHBIE:
v TOHKOBOJIOKHHUCTBHIE;
v Ipy0OBOJIOKHHUCTEIE;

=




v Ii1y0oKHE;
e TyMaHOYJOBUTEIH:
v HU3KOCKOPOCTHBIE;
v/ BBICOKOCKOPOCTHBIE;
v IByXCTYII€HYATHIE;
v/ CETOYHBIE TYMaHO-OPBI3TOYJIOBUTEIIH;
e TkaHeBble. TKaHEBbIN pyKaBHBIA GUIBTP (CIIOCOOBI pereHepaluy pyKaBoB);
® 3epHUCTHIC:
v'Hacanounble (HACBITHBIC OABIKHBIE U HEMOIBUKHBIE);
v )KécTkue nopucrele;
Dunempyrowjue 1eMeHmsl, NPOPuIL KOHCMPYKYUU, OOCIMOUHCMEA, HeOOCMAMKY, CHOCO0 pezeHepayu,
obnacme nPUMeHeHUsl.
5.Mokpbie nviieynogumenu:
e [lonpie ra30npoMbIBaTEIIH;
e Hacanounbie cKkpyOOepsbI (TUIIBI HACAIOK);
e ["a30mpombIBaTeIIb € MOABUKHOM IAPOBOM HACAIKOW;
e Tapenbpyarble ra300pPOMBIBATENH (IEHHBIE (PUIBTPHI)
v/ ¢ IPOBAJILHOM PELIETKOM,
v/ ¢ epesIMBHOM PEIETKOIA;
o MoKpbIe anmapaTsl IEHTPOOSIKHOTO IeHCTBUS (LICHTPOOSIKHBIE CKPYOOepHI):
v/ ¢ TaHTCHCAIBHBIM MOJIBOJIOM Ta3a,
v/ C BHYTPEHHHUM 3aBUXPUTEIIEM;
e ['unponunamuueckuii nouteynosutens (I'/11);
e ["a3onpombIBaTeIN yaapHO-UHEpLHOHHOTO nerictBus (YU/):
v ckpy06ep Jloitns;
v poTokIoH THma N;
v IIMKJIOH ¢ BOJsHOM tuiénkoi (L[BIT);
v/ MOKpBIii TIBUIEYIOBUTEN YIAPHO-UHEPIIMOHHOTO JEHCTBHS C Ia30X0J0M B BHIE TPYOBI
Benrypu;
¢ Ckpy06eps! Bentypu:
v/ C IIEHTpAILHBIM (POPCYHOUHBIM OPOIIIEHUEM;
v’ ¢ Iepu(epUitHBIM OpOIIIEHHEM;
v/ C TIEHOYHBIM OPOIIIEHUEM;
v/ C TIOIBOIOM >KHMIKOCTH 3a CYET SHEPIHHU Ia30BOr0 MOTOKA;
Knaccugpukayus  moxpwix  noineynosumeneii.  Ilpeumywecmeo, Hnedocmamku, npoguib
KOHCMPYKYUU, NPUHYUN Oelticm8usl, 001acmb NPUMEHEHUS.
6.2nekmpogunomp
Mexanusm ynaBnuBanus yactuil. Cxema anektpodunbTpa. JlocCTOMHCTBA U HEIOCTATKH, 00J1aCTh
npuMeHenus. Knaccudukanus s3mekTpoduiabTpoB (OJHO30HHBIE W JBYX30HHBIC; OHOMNOJBHBIE U
MHOTOMOJbHbIE; TOPU3OHTAJIbHBIE M BEPTUKAIBHBIC; IJIaCTUHYAaThle U TpyOduarbie). TpeOoBaHUsS K
OCAJUTENBbHBIM U KOPOHHMPYIOUIMM  3nekTpojaM. KoHcTpykuuu 3nekTpodmibTpoB. CrocoOsl
pereHepanmu 1eKTPOAOB (CUCTEMbI BCTPSAXUBAHUS U CUCTEMBI IPOMBIBKU AJIEKTPOJIOB).

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

1.CanuTapHasi O4YMCTKA T'a30B OT OKUCIIOB a30Ta.

1.1 Kimaccugukanus MeTo0B CaHUTAPHON OYMCTKH ra30B OT OKHCIIOB a30Ta.

2. BoccTaHOBHUTENTBHBIE METOABI CAHUTAPHON OYHCTKH Ta30B OT OKHCIIOB a30Ta.

2.1 TepMuueckoe pa3noKEHUE OKUCIOB a30Ta B MOTOKE HU3KOTEMIIEPaTyPHOU IL1a3MBl.

2.2 KataguTuueckoe BOCCTAHOBJIEHHE a30Ta M3 €TI0 OKHCJIIOB.

2.3 BoccraHoBIeHHE a30Ta U3 €0 OKHCIIOB C ITOMOINBIO KHAKUX pearcHTOB. Peazenmul, ypasHeHUs peaxuuil.
Ilpogpunv koncmpykuuu.



2.4 BoccTaHOBIEHHE a30Ta M3 €ro OKHCJIOB NyTEM HMX TEpeBOJa B BEIIECTBA C HU3KOW TeMIIepaTypoit
paznoxenus. Peazenmot, ypasnenusa peaxyuil. Ilpoghuns koncmpykuyuu.

3. OKkucnUTENbHBIE METOIBI CAHUTAPHON OYHCTKH Ia30B OT OKHCIIOB a30Ta.

3.1 Oxucnenne HuTpo3Horo raza (NO) KHCIOpPOIOM U 030HOM B JKHUIAKOW (aze. IIpombluinennasn ycmanoska.

3.2 OkxwucrneHrne OKHCIOB a30Ta JXHIKAMH peareHTamu. Peacenmot, ypasnenusa peakyuit. Ilpoguns
KOHCmpYKyuu.

3.3 Oxucnenne Ha HU3KOTEMIIEPATYPHBIX KaTaln3aTopax.

4. CopO1LroHHbBIE METO/IBI U METOBI TIOTJIONIEHHS OKHCIIOB a30Ta 0e3 M3MEHEHHS CTETIeHN OKUCIICHHS a30Ta.

4.1 Tlornomenre OKUCIIOB a30Ta BOJHBIMU pacTBOpaMu Ienoueii. Peazenmul, ypasnenus peaxyuil. Illpogpuns
KOHCIpPYKyuu.

4.2 AncopO1usi OKMCIIOB a30Ta TBEpAbiMU copOeHTamu. Ilpoghuns koncmpykyuu.

5. CanuTapHast O4MCTKa ra3oB oT yraporo raza (CO).

5.1 KonBepcust BOASHBIM apoM.

5.2 lornomenne MeJHO-aMMHAYHBIM PACTBOPOM.

5.3 OuucTKa )KUAKUM a30TOM U METAaHUPOBAHMUE.

JlocTonHCTBa, HEOCTATKH, LIEJIECO00Pa3HOCTh TPUMEHEHUS.

5.4 ManooTxoJHble TEXHOJIOTHHU: HCIIOIb30BaHUE YTapHOTO T'a3a B MPOMU3BOICTBEHHBIX IUKJIAX.

6. CanurapHas ounctka ra3os oT SO».

6.1 Kiraccudukarus METoIoB OYUCTKH razoB oT SO».

6.2 llukmnyeckue METOIBI.

6.2.1 ITapoBBIe METOBI.

6.2.2 Ileunsle METOABI.

6.2.3 AncopOirionHbie MeTObl. Peazenmut, ypasuenus peaxuyuil. Ilpogpunv koncmpyxuyuu.

7. JIOCTOMHCTBA M HEINOCTATKH MACCHBHBIX METOJIOB CHM)KCHHUS KOHIICHTPAIMK BPEIHBIX BEIIECTB B arMocdepe.
PaccenBanme BpenHpIX mpuMmeceld B atMocdepe M BIMSHHE METEOYCIOBHH Ha pacCEeMBaHUE 3arpsA3HSIONINX
BEIIECTB: HOpMaJbHAs TeMIepaTypHasl CTpaThu(UKanus U WHBEPCHUS MPU3EMHBIX CIOEB aTMoc(hepsl, CKOPOCTh
BETpa, HATMYHE U XapaKTep OCaIKOB.

III. METOAbI OYUCTKHN CTOYHBIX BO/]
1. Buonorudeckue MeTO bl OUUCTKU CTOUYHBIX BOJL.
1.1 AspoGHbre:
v/ a3pOTEHK (CMECHUTEIb M BHITCCHUTEITh),
v 6HO(GUIBTP NPOUITL 3aTPYy3KH,
v I0YBEHHbIE METOIbI (I10JIsI (PUITBTPALIMK U TIOJIsi OPOLIEHUS),
v/ OUOTIPY/IBL.
1.2 AnaspoOHbIe:
v/ CENTHKTEHK,
v’ IByXBAPYCHBIN OTCTOWHHK,
v/ METaHTEHK.
DneMeHThI PO(UIIs OYUCTHBIX COOPYKEHHIA, UX OHUOICHO3bI U OMOJOTUYECKHE MPOIECChl MaJIbIX IIUKIIOB
yriepona, a3oTa M Cepbl, Pa3BUBAMONIMECS B BBINIC YKAa3bIBAEMBIX OYHCTHBIX COOPYKCHHUSX. Y CIOBHS
MPUMEHCHHUS OHOJIOTMYECKUX METOI0B OUYMCTKU CTOYHBIX BOJI.

2. XuMHu4ecKnue METOAbI OUMCTKH CTOYHEIX BOJI.

2.1 HeiliTpanuzamus KUCIOT U OCHOBaHUU. PeareHTsl. YpaBHEHUs peakiUii.

2.2 DxctparupoBanue. [Ipupoga mporiecca, dKCTpareHThl W CHOCOOBI MOJAaYd €r0 B CTOYHBIE BOJIBI.
OKCTPaKIIUOHHBIE KOJIOHKH.

2.3 OxwucnutenbHble MeTOAbl. KX o00macTe NpUMEHEHWs W HEIOCTaTKH. PeareHThl W ypaBHEHUS
XUMHUUYECKUX PEeaKiIuil.

3. Obe33apakuBaHe BOBIL:
v/ XJIOPOM U XJIOPOCOEPKAIIMMHU BELIECTBAMH,
v’ ropom u Homom,
v 030HOM,
v/ yABTPa3ByKOM,
v ybTpaduoICTOBBIMH JIyIaMH,
v oHamu cepebpa.



v’ Tepmudeckoe 00e33apaKHBaHME.
OddexTrnBHOCT. JIOCTOMHCTBA M HETOCTATKH.

4. ®U3UKO-XUMUYECKHE METOJIbI OUUCTKH CTOYHBIX BO/I.

4.1 Koarymsimusa u prmoxymsmus. [Ipupoaa aTux mporeccos, MexaHu3M o0Opa3oBaHus (iokyn. PeareHTsr:
KOAryJsiHTHI ¥ (OIOKYISIHTEL, DakTopkl, onpeesstonme 3Q(GEeKTHBHOCTh KOATYISIIIMOHHON OYMCTKH.

4.1.1 YcTaHOBKH IS KOAryJIMPOBaHUS U (PIIOKYJIUPOBAHUS MPUMECEH CTOYHBIX BOJ: CMECUTEIIN, KaMEPHI,
OTCTOWHHKH (TOPU3OHTAIBHBIE U paJHabHbIe). JOCTOMHCTBA, HEIOCTATKH, 00JIACTh IPUMECHEHUSI.

4.1.2 DnexTpoXuMHUYIecKoe KoaryiaupoBaHue. JloCTOMHCTBa, HEAOCTATKH, 00JIacTh TPUMEHEHUS.

4.2 ®noranus. [Ipupoaa GroTarmoHHBIX MPOIIECCOB.
4.2.1 PasHOoBHmHOCTH (JIIOTallMM, CBS3aHHBIE C PAa3HBIMH CIIOCOOAMH HACBHIIIEHUS CTOYHOH BOIBI
My3bIPbKaMHU BO3yXa:
v/ HarmopHas,
v/ BakyyMHas,
v (prioTanus ¢ MEXaHMYECKUM JTUCIIEPIUPOBAHUEM BO3/yXa,
v (priotanus ¢ mojaueii Bo3yxa uepes MOPUCThIE MATEPHAITH;
JIOCTOMHCTBA M HEIOCTATKH 3TUX CHOCOOOB MOIYYEHUS ITy3bIPHKOB B CTOYHBIX BOJAX.
PazHoBHIHOCTH ()IOTOOTCTONHUKOB:
v/ TOPHM30OHTAJILHEIH,
v’ paiaibHbIi,
v OTCTOMHHK C HaKJIOHHBIMU IIaCTuHaMu,
v 3JIEKTPOKOATYJIAIIMOHHOPIOTAIIHOHHEIE.
OO6nacTe NpUMEHEHHUS, TOCTOUHCTBA.
4.2.2. I'myouHHOaATe3n0OHHAs cenaparus. [Ipuanumn aerictus. JJocTonHcTBa, 001aCTh TPUMEHEHWSL.

4.3.1 CopOrus. [Ipupoma copoumoHHbIX mporieccoB. CoOpOSHTEHI.
v’ copOIHs B IMHAMHYECKHUX YCIOBHUSIX,
v/ copOLHs B CTATHYECKHX YCIOBHS;
CopOIMOHHBIE YCTaHOBKHY.
4.3.2 Uounwi obmen. [lpuponma mpomecca. Otnuume ero oT TpoleccoB copOiwu. PasHoBHaHOCTH
MOHHMTOB: TIPUPOJHBIC U HCKYCCTBEHHBbIC. XapaKTEPUCTUKA HOHUTOB. CXeMbl MOHOOOMEHHOW OYMCTKH
CTOYHBIX BOJI.

4.4 Dpanopanus. [Ipupona mporecca. PexTudukaips kak 3BanopanuoHHbIA MeToJ. IlapooTroHHOMN
KosioHKa. CxeMa peKTH(PHUKAIMOHHON YCTaHOBKH HEMPEPHIBHOTO ACHCTBHSL.

5. MexaHndecKrue METOIBI.
5.1 Ilpouecc orcranBanus. 3akoH Crokca.
5.2 KoHCTpYyKLIMH OTCTOMHHUKOB:
v/ BepTHKAIIbHbIE,
v/ TOpHU3OHTAJIBHBIE,
v’ pazuasibHbIE.
5.3 Mexannueckue peméTku. Mx npegHasHaueHue U npuMeHeHue. PeméTku moipasaensior Ha:
v/ TIOJIBMKHBIE U HETIOIBHKHBIE;
v’ ¢ MEXaHM3UPOBAHHOMN U PYYHOM YHUCTKOM;
v/ yCTaHaBJIMBAEMbIC BEPTHKAIBHO HIIH HAKIIOHHO;
5.4 T'unponukiionsl. [Ipuamun nevictust. [Ipenmymectsa. O6macTh MpUMEHEHUSI.
v/ OTKPBIThIE THAPOIMKIOHBI 0€3 BHYTPEHHUX YCTPOWCTB VIS Pa3/ebHOTO W3BJICUYCHUS M3 CTOYHBIX
BOJI pa3HBIX (ppakimii B3BEIICHHBIX BEILIECTB;
v/ OTKPBITHI MHOTOSIPYCHBIH IIUKJIOH.
5.5 3epuauctsie GUIBTPHI (HATOPHBIE):
v' OIHOCIIOHHEIE,
v’ MHOTOCIIOMHBIE.

BOITPOCHI K 3AUETY

Paznean 1. buocdepa. Yuenue B.M.BepHanckoro o ’uBoM BemiectBe. KpyroBopoT BelIecTB B
ouoctepe. buonormueckue MPOLECCH MaNbIX [HUKIOB YIJIEpoJa, a30Ta W Cepbl: XEMOCHHTE3,



dbotocunTe3, rereporpodHas ¢ukcanms COz, OpoxeHue, apixaHue (adpoOHOE W aHa’IPOOHOE),
aMMOHHU(pUKaIM, HUTpH(UKanus (aBToTpodHas u rerepoTpodHast), JeHUTpUPHUKAIM, a30T(HUKcaIus,
ACCUMUWJISINIAS  HUTPATOB, cyiabdodukanus wu ngecynbpodukamus, acCUMIWIANHUSA CyabdatoB —
BaXHEUIIIME MPOLECCH OMOIOTMYECKONH OYMCTKH CTOYHBIX BOA. | €0JIOrHYecKoe M TMAPOXUMHYECKOE
3Ha4YeHUEe LMKJIOB yriiepoja, a3ora U cepbl . Cucremaruka >xuBoro mupa no Burrekepy. Crpoenue
9YKapHOTHON M MPOKApUOTHOM KileToK. Bupyc — Heknerounas ¢popma >xu3Hu. [IponykTuBHas BUpycHast
uHOpekus. MeponpusaTus N0 CHUKEHHUIO PUCKAa BUPYCHOI'O 3apaX€HUsl M PACIPOCTPAHEHUsT BUPYCHBIX
MHEKIHA.

buoreoneno3, ero opraHusanus U rpaHuibl. DKojJorudyeckue (pakropbl. 3aKOH OTHOCHTEIBHOTO
neicTBUs IKO(PAKTOPOB. 3aKOH OMOJOTHYECKOTO ONTHMYyMa, €ro 3HAu€HHUE ISl COBEPUICHCTBOBAHMS
IPUHIUIOB 3KoJoruyeckoro Hopmuposanus. Koncopuus no Masunry. Tunbl cBsizeil KOHCOPTOB ¢
AIpOM KOHCOpLUMH. B3auMOOTHOILIEHUs PAcCTEHUN C JKMBOTHBIMHA. B3aMMOOTHOLIEHUS DPACTCHUN B
¢utonenoszax. CyrouHas, Ce30HHAs W pa3HOTOJUYHAs HM3MEHUYUBOCTh (uroneHo30B. Cykieccus:
NEPBUYHAS U BTOPUYHAS.

Pazneall. 3enéHoe CTpPOMTEIBCTBO —  CO3laHHE YCTOMYHBBIX JKOCHCTEM.
O310poBUTEILHAS POJIb 3€JIEHBIX PACTEHM.
Cozflanue yCTOMYMBBIX IKOCUCTEM:

v BrusiHHE W3BECTKOBOTO IMPOMBIIIICHHOTO a3p030Jii HAa BEYHO3EIEHBIE KOMITOHEHTHI
TOPOJICKUX (PUTOILICHO30B;
Bimsiaue nuokcuaa a3ora BBIXJIONIOB aBTOTPAHCIIOPTA Ha 3€JIEHBIE pACTEHUS
Bnusinue auokcuia cepsl Ha 3e/1E€HbIE PaCTEHUS;
3aluTHBIE MEXaHU3MBbI PACTEHUN OT JEHCTBUS arpecCUBHBIX Ia30B;
3alMTHBIE MEXaHU3MbI OT AEUCTBHS IPOMBILIUIEHHOI'O 1IEJI0YHOT0 a3p030JIs;
Y CTON4YMBOCTD K PEKPEALMOHHON HAarpy3Ke;
OzeneHeHne  TOpPOAOB C UYEPHOW METAUIypruedl U IMPOU3BOJICTBOM CTPOMTEIBHBIX
MaTepuasos;

ANANA NN

O3710pOBHUTEALHAS POIL PACTCHUMN:
Brinenenue pacTeHUsAMU KUCIOPOAA U MOTJIOMIEHUE YIIIEKUCIOT0 U APYTUX arpeCCUBHBIX
ras3os;
[ITymo3anuTHBIE CBOWCTBA PACTEHUM;
CHmxeHue 3anbUIEHHOCTH BO3/lyXa C YYaCTUEM PACTEHUN;
Kinmnmatoob6pasyromiast poib pacTeHHi;
BbakTepuiiuanbie cBoiicTBa pacTeHU, GPUTOHLIUIBL;
DcTeTHdecKre CBOMCTBA JIECOIOCAIOK.

<\

ANANENENRN

Pazgen 111. Armocdepa. Xumuuecknii cocrtaB. McTtounnku 3arpsizHeHns. O30HOBBIA DKpaH,
UCTOpUA ero GOpMHUPOBAHUS M IJIaHETapHas poJsib. Mojenu NapHUKOBOrO P QeKTa MPU3EMHBIX CIOEB
atMocepsl, HeraTUBHBIE IMOCIEICTBUS MapHUKOBOro 3¢dekra. Xumus oOpa3oBaHHs aTMOC(hepHOro
a’po30J1s ¢ yyactueM paaukanos u apyrux dactuil (SO2, NO2, H20, O, CO, NH3, HNO3, H2SO4, OH").
ATMochepHbIe ocagku — mporecc camooduIneHus: armocdepbl. OcoOeHHOCTH aTMOoc(epbl TOPOJIOB C
4EPHOM MeETa/ulypruel M IMPOU3BOJCTBOM CTPOUTENBHBIX MaTepHaloB. lcronb3oBaHue XxapakTepa
MIPOCTPAHCTBEHHON JWHAMHMKU TIOKa3aTellel XWMUYECKHMX CBOICTB CHera B CBSI3M C 3ajJadyaMu
9KOJIOTMUECKOTO 30HUPOBAHUS OCBAUBAEMOMN TEPPUTOPHUH U 3€IEHOTO CTPOUTENBCTBA TOPOJOB C YEPHOU
MeTaJTypruei (Ha nmpumepe mpocTpaHCTBeHHON u auHamuku pH cHera r.Maruurtoropcka). Xapakrep
MEXT0/1I0BOM TMHAMUKN XMMUYECKUX CBOMCTB CHEra KaKk MHIUKATOP OLEHKU Pa3BUTHS SKOJIOIMUECKON
CUTyallud B TMPOMBIIUIEHHBIX Topojax. DakTopsl MPOCTPAHCTBEHHOH, CE30HHOM M MEXIoJ0BOM
JUHAMMKU NIOKa3aTeNeld KUCIIOTHO-OCHOBHOTO COCTOSIHMS CHETa ITPOMBIIIJIEHHBIX TOPOAOB (HAa IpUMEpe
r.Marauroropcka).



Pa3znen 1V. I'mapocdepa. BetBu kpyroBopoTa BOJIbI, UX IUIaHETAapHAs poJib. MeTeOpHBIE BOJIHI,
ux rede3uc. [Iporeccsl GopMUPOBAHUS XUMUYECKOTO COCTaBa METEOPHBIX BOJ[. XUMUYECKUE CBOHCTBA
MPUPOAHBIX BOA: o0Ouias MuHepanusauus, pH, OKMCINTENbHO-BOCCTAHOBUTENBHBIN MOTEHIMAN, (HOPMBI
KECTKOCTH W METOJABI  CHIDKCHUS  JKECTKOCTH, (OPMBI  arpeCCMBHOCTH  (YTJICKHUCIIOTHAS,
BbIIIIEIaUMBalOIast, OOIIEKUCIIOTHAS, MarHe3uasbHasl, cyibdarHas). IcTOYHUKY 3arps3HeHHUS.

Paznen V. IlouBa — xkomMmoHeHT Omocgepsnl. [lnaHerapHas posib MMOYBBI M pOJIb IIOYBHI B
ouoreoreHo3e. Konnenuus B.B.[lokydaeBa o ¢akropax mouBooOpazoBanus. [Ipoduns moazonucroi
nmouBkl. Teopus 1moa3071000pa30BaTEIHHOTO MPOIEcca.

Xumust mouB. [Tormotutenbras ciocoonocts mous o K.K.I'eapotiny. OTirane noHO-0OMEHHBIX
MpoI1IeccoB OT mpoiiecca copouuu. [Ipupoaasie noHnuTh. GOpMBI MOYBEHHON KUCIOTHOCTH: aKTyallbHas,
oOMeHHas ¥ TUAPOIUTHYECKAS.

Buosorus nous. [louBeHHBIC TPUOBI, X IKOJOTHIECKHUE TPYIIIBI U SKO(AKTOPHI, OTPEACISIONNE
ux paszButue. [louBeHHbIE BOJIOPOCIH, UX IKOJIOTUYECKUE TPYIIIBI U SKOPAKTOPHI, OMPEICIIONINE UX
pa3BuTHE. YdYacTHE TOYBEHHBIX BOJOPOCICH B METOJaX OHOJIOTMYECKOW OYHCTKU CTOYHBIX BOJI.
JlumialiHMKM ¥ JMXEHOWHIWKaUMg 3arpsisHeHust artmocdepsl. IlouBeHHble kuBOTHBIE. MX
Kiaccuukanus, Tpopudeckre rpynnsl. [Ipocreiiimme, yepBu, WICHUCTOHOTHE, MIIeKomuTatomue. 1x
JKoJIOrMuecKkre (YHKIUU. Y4acTHe MPOCTEHIIMX M uYepBeil (HeMaToJ M KOJIOBPATOK) B Mpolleccax
OMOJIOTMYECKON OYUCTKH CTOYHBIX BOJI.

Pa3nesa V1. MoHUTOPHHT cpeAbl 00MTAHMSA.

ATmocdepHblii MOHUTOpHHT. Ero nenb W 3aayu, OPUHLUIBI OpraHU3alyu, KaTeropuyd MOCTOB
(cranoHapHBIA, TEpeABIKHONW moadakenbHbI, MapmpyTHbii). [lepeaBmwxkubie nabopaTopun
skonoruueckoro koHrtpois (IIJIDK). Kareropuu IVIDK. Kputepuu Beidopa MeTo10B U 000py10BaHUS
[IJIBK. ITporpaMMbl 3KOJIOrH4E€CKOI0 MOHUTOPHUHIA, OCYLIECTBIIsieMble ¢ nomolisio [1JIOK.

IIporpammbl  aTMOC(EPHOr0 M THAPOXMMHUYECKOIO MOHUTOPHUHIA (HAa IpUMEpE HCCIIEeA0BaHUS
KHCIIOTHO-OCHOBHOT'O COCTOSIHUS CHera I.MarHuToropcka).

[TouBeHHO-XUMHUYECKUH MOHUTOPUHI TPOMBIIUIEHHBIX TEPPUTOPUNA (HA NpHUMEpEe OLEHKH
peakiuyu XBOWHOTO OMaja BEYHO3EIEHBIX IOPOJ JEpPEBbEB B IpEesax 30HbI PacCHpOCTPaHEHUS
IIPOMBIIIJIEHHOTO HIEJIOYHOTO a3pO30JIsl.

Busyanu3zanus — coBpeMeHHbIe TEHACHIIMY Pa3BUTHS SKOJIOTMYECKOro KoHTposs. Poias meTonos
BU3YyaJIbHOW OWOMHJMKAIMK 3arpsi3HEHHUs aTMocdepbl C IMOMOINBIO BBICHIMX PacTeHUH B cuUCTeMe
KOMIUIEKCHOTO MOHMTOPHMHIA IPOMBIIIJIEHHBIX TOPOJOB W PEruoHoB. JlocTOMHCTBA METOJOB
BU3YaJIbHOW OMOMHIMKAIIMH 3arpsA3HEHUS aTMOC(EPHI C TOMOIIBIO BBHICIIUX PACTEHHH.

Paznen V11. Konuenuus ITJIK.

[Ipenensno pomyctumas koHueHtpauus (IIJIK) BemecTB-HOpMaTHMB KadecTBa OKpYXKaroullei
cpeabl. ITJIK 3arpssssromux aTMocdepy BeIIECTB: MAaKCHMAaJbHO pa3oBas M cpeaHecyTouHas. Mx
MIPUHIUIIB] HOPMUAPOBAHUSI.

I[IAK 3arps3sstommMx MOBEpXHOCTHbIE Boabl cymu Bemiects: [IJIK rurumenunueckas, IIJIK
pridoxo3saiictBenHas u [1/IK 6uoreoxummyeckas. x npuniunsl HopMmupoBanus. Konnenuus [latuna:
MaKCUMaJIbHO HEJIEUCTBYIOIINE, IOPOrOBLIE U TOKCUYHBIE KOHIIEHTPALIMHY BPEIHBIX BEIIECTB B BOJE.

Henocratkn  xonuenumm  IIJIK.  CoBepuieHCTBOBaHME  MPUHLHUIIOB  3KOJOTMYECKOTO
HOPMHPOBAHUS: NIPEAEIBHO JOIYCTUMAsl DJKOJOTMYECKasi Harpy3ka — allbTepHATUBHBINA JKOJIOIMYECKUI
HOPMAaTHB KaueCTBA OKPYKAKOLIEH Cpelbl C Y4ETOM MPHUHIMIIOB PAlMOHAIBHOTO IPHUPOJOIIOIb30BaHNU.

7 OueHOYHBIE CPEACTBA IS IPOBEACHHUS MPOMEKYTOYHOM aTTeCTAlluN
a) [lnannpyemble pe3yabTaThl 00y4YeHHs M OLICHOYHBIE CPEICTBA VIS POBeAeHHS MPOMEKYTOYHOM

aTTecTAlluu:

Crpykrypnbiii | [Imanupyembie pe3yabTaThl 00ydeHUs OueHoYHbIE CPEACTBA
JJIEMEHT

KOMIETEHINH

OIIK-5: cnocoO0HOCTHI0 NPHMEHSTHh B TNPAKTHYECKOH 1esiTeIbHOCTH TNPHHIHIBI




PALMOHAJIBHOIO HCII0Jb30BAHHUS IPHPOIHBIX PECYPCOB U 3aIMThI OKPY KAKOLIEH cpebl

3Harthb OcHoBOMoOJIararomuye 3aKOHbl MPUPOJBIL: | BeimonHenue 1abopaTOpHOI
IIPUHIIUIIEI OopraHu3anuu u pa3BuTUA paborel  «BusyanbHast OLECHKa
ouoctepbl, €€  CIPYKTypy; HIpuHIMIBI | PCAKIin XBOHHOTO omajga o
OpraHM3alMy,  pasBUTUS,  ycToiumpocTw, | [LETOIHOCTH — CHEra TOpOOB
CTPYKTYPY GHOTEONEHO30B. yEpHOU METAJUTypTuM», clada

N TEOPUH o TeMaM:

3aKOHBI B3aUMOJICUCTBUSI JKUBBIX
. «OKOIIOTUYECKOE 30HHPOBAHHE

OpPraHU3MOB M MX COOOIIECTB CO CPeoit [POMBIIIICHHEIX TEPPUTOPHID,
00UTaHMS; TPUHIIUIIBI PAIMOHAIBHOTO «OCHOBBI (DUTOLICHOJIOTHU Y,
HPUPOMOHOJIB30BaHUA U HEPCIICKTHBBI «IKOJIOTHYECKUIT MOHUTOPHUHI»
CO3JIaHUs SKOJOTHYECKH O€30ITaCHBIX
TEXHOJIOTHM.
CoBpemMeHHbIe NPOTrpaMMBbl U TIPOEKTHI
HKOJIOTUYECKOTO0 MOHUTOPHHTA CPEIbl OOUTAHWISL.

YMmerh ['pamoTHO BECTH BU3yaJIbHBIE Brmonnenue nabopaTopHOH
OHMOMHANKALIMOHHBIE HAOIIOAEHUS B CBSI3H C paboThI “BusyanbHas
3a/la4aMy HKOJIOTUIECKOr0 MOHUTOPUHTA U OMOWH/TUKAIIHS 3arps3HeHUS
TPaMOTHO OIIEHUBATh MTOCIIEACTBHS CBOEH aTMocdepsr c ITOMOTIIBIO
po(heCCUOHATBHOM IEATEIIbHOCTH. BBICILIMUX PACTEHHUU B IMOJIEBBIX U
IIpumeHsTh METObI PalMOHAIBHOTO | KaMEpPaJbHbIX YCIOBUSIX U
MIPUPOJIOTIONH30BAHUS JJISl CO3JIAaHUS YCTOWYMBBIX | OTBETHl 10 TEeMaM: «METOJIBI
9KOCHUCTEM C TIOMOIIBIO 3eJIEHOTO CTPOUTENBCTBA. | PAIMOHAIBHOTO

MIPUPOIOIIOIE30BAHUS It
CO3JaHus YCTOWYUBBIX
SKOCUCTEM v TTOMOIITIO
3€JIEHOT0 CTPOUTENIHCTBA»

Baaners [IpakTHUeCKNMU HaBBIKAMH TIO OTIPE/ICIICHHIO Bremonnenne nabopaTopHOH
YpOBHE# BO3JIEHCTBUS aHTPOMIOTEHHBIX (PAKTOPOB | pabOThl «AHANM3 HEKOTOPBIX
Ha DKOCUCTEMBI, 3arps3HSIONTNX atMochepy

MertoaMu METO/IbI PallMOHATBLHOTO BemecTB ¢ noMoupio I X-1»u
MIPUPOJIOTIONH30BAHUS JJIS1 CO3/IaHUSl YCTOMYMBBIX | OTBETHI o TeMaMm:
9KOCHCTEM Ha dTare MPOSKTUPOBAHUS 3€JIEHOTO «AtMmochepay,  «I[obanbHBIC

CTPOUTEIILCTBA.

CriocobamMy  MUHUMM3ALUK  HEOIArONpPHUSITHOTO
BO3/ICHCTBHA Ha OKPYKAIOLIYIO PUPOJHYIO CPELY
U 3/10pOBbE YEJIOBEKa

MPOOIEMBI SKOJIOTHI

OK-8: roToOBHOCTBIO 0J1b30BATHCH OCHOBHBIMH METOJAMH 3aIIUThI MPOM3BOACTBEHHOI0
MepCcoHAa M HACEJIECHHA OT BO3MOKHBIX IOCJEICTBHH aBapui, KaracTpo(, CTUXHINHBIX

OeaCcTBHIA.
3HaTh MeTtoasl CHIDKEHHUS AQHTPOIIOTEHHBIX | Bbimonnenue  nabopaTopHOi
BO3JCHCTBUHN, a TaKXke TMEPCIEeKTUBBl HX paboThI «Ouenka
COBEPLIECHCTBOBAHHS. Mepomnpusituss 1o | 3aHPUICHHOCTH BO3Ayxa
00€eCIIeYeHNI0 DKOJIOTHYECKON Oe3omacHocTy | BECOBBIM MCTOLOM» M OTHCT MO
o HCHU, OTBECTHI 110 TECMaM:
TEXHOJIOTUI U TEXHUYECKUX MPOECKTOB. ’
«Ounctka MIPOMBIIILIEHHBIX
razoB OT MIbLINW», ((CaHI/ITapHaﬂ
OUYHUCTKA ra3oB»
YMerh ['pamMoTHO BecTH BHU3yalibHBbIC HAOMIOZeHUs | Bbinonnenue nabopaTtopHOH
B CBS3M C 3aJayaMu sKosioruueckoro | padorel  “OueHka  peakuuu
MOHHTOPHHTA. MUTHEBOM BOJABI BU3YaJIbHO W
['paMOTHO OlLEHMBAaTh BIMsAHUE cBoei | OTICT MO HEM, TCCTHPOBAHME IO
9] TEMEC «XUMMHUS IIPUPOOHBIX BOI»,
po)eCCHOHAIBHON JIESITEIbHOCTH B CBSI3U C PHpoa A
«O‘{I/ICTKa CTOYHBIX BOI».
3aJadaMu 3aIUATEI MIPOU3BOJICTBEHHOTO

neépcoHajga MW  HACCICHHUA  OT JIeHCTBHSA

OTIAaCHBIX U BPEIHBIX (DaKTOPOB.




IIpuMeHAT ~ METOABI  PALMOHAIBHOIO
IIPUPOIOIOIB30BaHUS JUIs CO3/1aHHusA
YCTOMUYHUBBIX 3KOCUCTEM.

PaccuuTbiBaTh TEXHHYECKME PELIECHUSA 110
YMEHBUIEHUIO TEXHOI€HHOI'O BO3JEHCTBHS HA
IIPUPOJHBIE KOMIIOHEHTBI.

Baagern [IpakTHyeCKMMH HaBBIKAMU I10 TectupoBanue 10O TEMaM:
ONPEACIICHUIO YPOBHEU BO3ICUCTBUS «Konnennus TTJIK»,
AHTPONIOTEHHBIX (PAKTOPOB HA IKOCHUCTEMEI; «KoHuennus [15H»,
Meto1aMu METObI PAalIMOHATIBHOTO «KpyroBopor Bemiects B
IPUPOJIONOIB30BAHUS /JISl CO3/1aHUs ouocdepey, «OCHOBBI

YCTOMYHUBBIX SKOCHCTEM Ha 3Tarie (DUTOIICHOIOT I

IMPOCKTUPOBAHU A 3eJIEHOT0 CTPOUTCIILCTBA.

0) [Hopsiok npoBegeHUsI MPOMEKYTOYHON aATTEeCTAllUM, TOKA3aTeJ U U KPUTEPUH
OlLlEHNBAHMS:

OnenuBaetcs paboTta Ha 1a0OPATOPHBIX, B OTBETaX HA TEOPETUYECKUE BOMIPOCHI, B TOM UHUCIE Y
AOCKH, BO BJIAACHUHN TPAKTUYCCKNMHN HABbIKAMHU BU3YAJIBbHOI'0 9KOJIOTHYECKOI'0 KOHTPOJIA.

Kpurepun oneHku 3auéra:

1. OueHka «3auTe€HO» BBICTABIIAETCS CTYIEHTY, KOTOPbI UMEET JOMYCK K 3a4€Ty U NPOYHO
YCBOUJI MPEAYCMOTPEHHBIA MPOrpaMMHBIM MaTepual U NPaBUIBHO OTBEYAaeT HAa TPU BOMpoca
omnera. [Ipu 3TOM AEMOHCTpHPYET IITyOOKHE CUCTEMATH3UPOBAHHBIC 3HAHUS, BJIAJICET IPHCMAMH
pacCyXJE€HHUs U COMOCTaBISieT MaTepHal M3 Pa3HbIX HCTOYHUKOB: TEOPUIO CBSA3BIBAET C
MIPAKTUKOM, IPYTMMH TEMaMH JJAHHOTO Kypca, IPYyTrUX U3y4aeMbIX IIPEAMETOB.

2. OueHKa «HE 3a4T€HO» BBICTABIISIETCS CTYACHTY, KOTOPBIM HE MOJIY4HJI JOMYCK K caade
3auéTta Mo OusIeTaM WIM B cilyyae JOMycKa K 3auéTy Mo OujeTaMm MpaBWJIBHO OTBETHJI HAa OJUH
BOIpoc OuieTa, a B OTBETAX Ha J[Ba APYTUX BOIpoca OuieTa MOMYCTHI CYIIECTBEHHBIE OIIMOKH,
HE MOXET OTBETUTh Ha JIOMOJHHUTEIbHBIE BOIPOCH MPENoJaBaTeNisi U HE HUMEET IIEJOCTHOTO
npenacTaBieHuss o gucuumuinHe. CaMocTosTeNbHAs 3aMEHa CTYIEHTOM OJHOrO BOmpoca Ouiera
JIPYTUM paclieHUBAeTCs KaK OTCYTCTBHE OTBETA IO BOIIPOCY Oumiera.

BOITPOCHI K 3AUETY

Pa3nea 1. buocdepa. Yuenue B.M.BepHanckoro o >xuBoM Bemiectse. KpyroBopor BewiecTs B
Oouocdepe. buosmormueckue mnpoueccsl MalblX LUKIOB YIIIEPOAd, a30Ta M CEepbl: XEMOCHHTE3,
¢dorocuntes, rereporpodHas ¢ukcamus COz, OpoxeHue, abixaHue (a’poOHOe UM aHA’pOOHOE),
aMMOHHU(DUKaIMs, HUTpUPUKaus (aBTOTpodHas U rerepoTpodHasi), AeHUTpUPUKaLKs, a30TPUKcaIus,
aCCUMWJIALIMSA HUTPATOB, Cyibpodukanus u aecyiabpoduranus, acCUMUIALMUS CyIbPaToB —
BaXKHEHIIME Mpoliecchl OMOJOTUYECKOW OYMCTKH CTOYHBIX BOJ. ['‘eosormueckoe W rujpoXMMHYECKOe
3HAUEHUE LMKIIOB Yriepoja, a3ora u cepbl . Cucremaruka >xuBoro mupa no Burrekepy. Ctpoenue
9YKapuOTHOM U MPOKApUOTHOM KIIeTOK. Bupyc — HekneTouHast popma xu3Hu. [IpoaykTuBHast BUpycHas
uHOpeKmsa. MeponpusaTus 10 CHKEHHIO PHCKa BUPYCHOTO 3apaKeHUsI M PacIpOCTPAHEHUS] BUPYCHBIX
WH(EKIHA.

buoreonieHo3, ero opranuzanusi U TpaHUIbl. DKOJOTHYECKUe (PakTopbl. 3aKOH OTHOCHTEIBHOTO
NeNCTBUS 3KOPAKTOPOB. 3aKOH OMOJOTMYECKOrO0 ONTUMYMa, €ro 3HaueHue JJi COBEPIIECHCTBOBAHUS
IIPUHLIMIIOB 3KOJIOTMYeCKOro HopMmupoBaHus. Koncopuus nmo Masunry. Tumsl cBsizell KOHCOPTOB C
SIPOM KOHCOpUMH. B3aMMOOTHOIIEHUS pacTeHUN C KUBOTHBIMHA. B3aMMOOTHONIEHUS DPACTEHH B
¢utonenozax. CyrouHasi, Ce30HHAs W pa3HOTOJUYHAS HM3MEHUYMBOCTH (uroreHo3os. Cykieccus:
IIEPBUYHAS U BTOPUYHAS.

Pasneall. 3enéHoe CcTPOMTENBCTBO —  CO3JaHHME  YCTOWYHBBIX JIKOCHCTEM.



O3n0poBUTE/IBLHAS POJIb 3€JIEHBIX PACTEHH.
Cozflanne yCTOMYMBBIX IKOCUCTEM:

v BiMsHHE M3BECTKOBOIO IPOMBIIIIEHHOIO a’3p030Jii HA BEYHO3ENEHBIE KOMIIOHEHTBI
TOPOJICKUX (PUTOLIEHO30B;
Brnusinue nuokcua a3ora BHIXJIONOB aBTOTPAHCIIOPTA HA 3€JEHBIE PAaCTEHUS
Binsiaue nuokcuna cepsl Ha 3€JIEHBIE PACTCHMUS;
3aluTHRIE MEXaHU3MbI PACTEHUHN OT JEHCTBHS arpecCUBHBIX Ia30B;
3aluTHBIE MEXaHU3MBI OT JEHCTBUS IPOMBILUIEHHOTO 11IE€JI0YHOTO a3p030Jis;
Y CcTOMYHUBOCTH K pEKpPEAllMOHHON Harpy3Ke;
OzeneHeHne  TOpoAOB C UYEPHOW METAUIyprUeid M IPOU3BOACTBOM CTPOUTENBHBIX
MaTepuasos;

AN NN NN

O310pOBHUTEIIBHAS POJIb PACTCHHUM:
Boigenenue pacTeHUs MU KUCIOPOAA U MOTJIOIIEHHE YTIIEKUCIIOrO U APYTUX arpeCCUBHBIX
rasos;
[IIymo3auuTHbIE CBOMCTBA PACTEHMUIA;
CHuxeHme 3anblIEHHOCTH BO3AyXa C yYaCTUEM PaCTEHUI;
KnumaTtoob6pasytomias posib pacTeHUH;
BakTepuiiuapie CBOMCTBA pacTeHUN, (PUTOHIIUIBL;
DcTeTHYECKHE CBOMCTBA JISCOMOCAJIOK.

<\

SNENENENEN

Pazgen 111. Atrmocdepa. Xumuueckuii coctaB. Mctounuku 3arpsizHeHus. O30HOBBIA SKpaH,
ucTopusi ero GOpMUPOBAHUS U TUTAHETApHAS POJib. Mojenn mapHUKoBOro 3¢(deKTa MPU3EeMHBIX CIIOEB
aTMocepsl, HeraTUBHBIC MOCIEICTBUS MapHUKOBOro 3¢dekra. Xumus oOpasoBaHus aTMOChHEepHOTro
a’po30J1s1 ¢ yyactueM paaukanos u apyrux dactuil (SO2, NO2, H20, O, CO, NH3, HNO3, H2SO4, OH").
ATMocdepHbIe ocaKi — TMpolece camoouuieHus: arMocdepsl. OcobeHHocTH aTMochepsl TOPOJIOB ¢
4EPHOW METaUTypriuel W MPOU3BOJCTBOM CTPOUTEIBHBIX MaTepHasioB. Vcronb3oBaHuWe XapakTepa
MPOCTPAHCTBEHHON [WHAMHUKM TIOKa3aTelell XWMHUYECKHUX CBOICTB CHera B CBSI3M C 3aJadyaMu
9KOJIOTUYECKOTO 30HUPOBAHUSI OCBAMBAEMOM TEPPUTOPHUH U 3€TIEHOTO CTPOUTEIHCTBA TOPOJIOB C YEPHOI
MeTaTypruei (Ha mpumepe MpoCTpaHCTBeHHON u auHamuku pH cHera r.Maruurtoropcka). Xapakrep
MEXTO/I0BOM TUHAMUKNA XUMHUYCCKUX CBOMCTB CHETa KaK WHIMKATOP OIECHKU Pa3BUTHS YKOJIOTHUECKOMN
CUTyallud B TPOMBIIUICHHBIX Tropojax. DakTopbl MNPOCTPAHCTBEHHOW, CE30HHONM M MEXIOoAO0BOI
JTMHAMHKY TTOKAa3aTeNIel KUCIIOTHO-OCHOBHOTO COCTOSIHUS CHETa MPOMBIIIICHHBIX TOPOIOB (Ha IpUMEpe
r.Marauroropcka).

Pazgen 1V. I'mapocdepa. BetBu kpyroBopora Bojbl, UX IJIaHETapHAas pojb. MeTeopHbIE BOBI,
ux rexesuc. Ilponeccel GopMUPOBAHUS XUMHUECKOTO COCTaBa METEOPHBIX BOJA. XUMHUYECKHUE CBOIMCTBA
MPUPOAHBIX BOA: oOuias MuHepanusauus, pH, OKHMCINTENbHO-BOCCTAHOBUTENBHBIN MOTEHIHAN, (POPMBI
KECTKOCTM M METOJBl  CHW)KEHUS  KECTKOCTH, (OPMBI  arpecCUBHOCTH  (YIJIEKHCIIOTHas,
BBIIIEJIAYMBAIOIAs], OOIIEKUCIOTHAs, MarHe3uaabHas, cyiabdaTrHas). ICTOYHUKH 3arps3HEHUs.

Pazgen V. IlouBa — komMmoHeHT Ouocdepsnl. [lnanerapHas poib MOYBBI U POJIb TMOYBHI B
ouoreonenose. Konuenuus B.B./loxyuaeBa o ¢akropax mouBooOpaszoBanus. [Ipoduns moazonucroit
nouBsl. Teopus MoA3071000pa30BaTENBHOTO MPOLECCA.

Xumus noys. [lornorurenshas cnoco6Hocts nous no K.K.I'expoitiry. OTnnyne noHO-0OMEHHBIX
MPOIECCOB OT mpotuecca copoumu. [Tpupoabie HOHUTHL. POPMBI TOYBEHHONW KUCIOTHOCTH: aKTyaJbHasl,
oOMeHHas ¥ TUPOIUTHYECKAs.

Buosorus nous. [TouBeHHbIE TPHOBI, X YKOJIOTHUYECKUE TPYIIIBI U 3KO(AKTOPHI, ONPEAEISIONNE
ux paszButhe. [louBeHHbIE BOJIOPOCIH, UX IKOJIOTUYECKUE TPYIIIBI U SKOPAKTOPHI, ONPEENISIONINEe UX
pa3BuTHE. YdYacTHe IOYBEHHBIX BOJOPOCIEH B MeToJaX OHOJOTMYECKOM OYMCTKH CTOYHBIX BOJI.
JlumaiitHukn ©W  JMXEHOWMHAWKAUMsS 3arps3HeHuss artmocdepsl. [louBeHHBIE JKkMBOTHBIC. UX
knaccuukanus, Tpopudeckue rpynnsl. [Ipocreiimme, yepBy, 4ICHUCTOHOTHE, MiIeKonuTamomue. Mx
AKOJIOTUYECKHE (PYHKIMU. YdYacTHe MPOCTEHIMX W 4epBedl (HeMaToJ W KOJOBPATOK) B MpoIleccax



OHOJIOrMYECKOM OYHNCTKH CTOYHBIX BOA.

Pa3nen V1. MOHMTOPHMHT cpelibl 00MTAHMSI.

ATtMocdepHbIii MOHUTOPUHT. Ero mens u 3ama4yu, NPUHIMIBI OPTaHU3AINH, KaTETOPHH MTOCTOB
(cTamMoHapHBIN, TepeABMKHON  mojdakelbHbIl, MapmpyTHbii). IlepeaBuwxHbie mabopaTopuu
skosoruueckoro koHTpois (IIJISK). Kareropuu IIJIDK. Kputepun BeiOopa METOAOB U 000PYAOBAHUS
TUIDK. TIporpaMMbl 5KOJIOTHYECKOTO MOHUTOPHUHTA, OCYIIECTBIsieMble ¢ ToMolbio [TJIOK.

[TporpamMMbl  aTMOC(EPHOTO M THAPOXUMHUYECKOTO MOHHTOPHHTA (HA MPUMEpPE HUCCIICTOBAHMS
KHCIIOTHO-OCHOBHOT'O COCTOSIHUS CHEra I.MarHuToropcka).

[TouBEeHHO-XUMHYECKUN MOHHUTOPUHT MPOMBILIUICHHBIX TEPPUTOpUM (HA TMpUMEpPE OILICHKHU
peaKiuu XBOWHOTO OMajga BEYHO3EIEHBIX IOPOJ JEPEBbEB B MpeJesiax 30HbI PaCHpOCTPAHEHUS
IIPOMBIIIJIEHHOT'O HIEIOYHOTO a3pPO30JIsl.

Busyanu3zanus — coBpeMeHHbIe TeHACHIIMU Pa3BUTHS SKOJOTMYECKOro KOHTpos. Poimb MeTon0B
BU3yaJIbHOW OMOMHJMKAIIMU 3arpsi3HEHUs aTMOC(hephl C TOMOIIBIO BBICIIMX PACTEHUM B CHUCTEME
KOMIUIEKCHOTO MOHMTOPHUHTA MPOMBIIIJIEHHBIX TOPOJOB U PpPeruoHoB. JlocTOMHCTBa METOJOB
BU3YaJIbHOW OMOMHAMKAIIMU 3arpsI3HEHUS aTMOC(EPHI C TOMOIIBIO BBICIIUX PACTCHHIA.

Paznen V11. Konnenuus II1K.

[Ipenensno pomyctumas kouueHTpauus (IIJIK) BemecTB-HOpMaTHB KadecTBa OKpYXKaloIIe
cpenbl. TIJIK 3arpsi3usrommx atMocdepy BeEIIeCTB: MAaKCMMaJIbHO pa3oBas M cpeaHecyrouHas. Mx
MPUHIIMIIEI HOPMUPOBAHUS.

I[TJK 3arpssHsarommx nOoBEpXHOCTHbIE BOAbl cymM BemectB: I[I/IK ruruenmueckas, I1JIK
peiboxo3siictBenHas u [1JIK 6moreoxumuueckas. MIx npuniunel HopmupoBaHus. Konnenuus [latuna:
MaKCUMaJIbHO HEJIEUCTBYIOIINE, IOPOTOBBIE U TOKCUYHBIC KOHIIEHTPAIIMHN BPEIHBIX BEIIECTB B BOJIC.

Henocrarku  konmenumu  IIJIK.  CoBepiieHCTBOBaHHME  IMPUHIMIOB  AKOJOTMYECKOIO
HOPMHUPOBAHMUS: MPEJETHHO JOIMMYCTUMAs SKOJOTHYECKasi Harpy3ka — allbTepPHATUBHBIA IKOJIOTHIECKUI
HOPMAaTHB KaueCcTBa OKPY>KaroUIe cpeJibl C YYETOM MPUHIIMIIOB PAlMOHATBHOTO IPUPOI0IIONIb30BaAHNUS.

8 YueOHo-meToanyeckoe u HHGOPMANMOHHOE 00eciedeHre THCIUTIIIHHBI
a) OcHoBHas IMTEpaTYypa:

1. Okonorusi: Yueonuk / [Toranos A.Jl. - 2-¢ u3n., ucrp. u gon. - M.: HUL] UHDOPA-
M, 2016. - 528 c.: 60x90 1/16. - (Bsicuiee obpa3zoBanue: bakanaspuat) (Ilepernér) ISBN 978-5-
16-010409-6 - Pesxum moctyna: http://znanium.com/catalog/product/487374

2. Okomnorus / Banosa (Konsuiosa) B.JI., 3BepeB O.M., - 4-e u3a., nepepal. u jor. -
Mocksa :JlamkoB u K, 2018. - 376 c.: ISBN 978-5-394-03044-4 - Tekcr : anekrponnsiid. - URL:
http://znanium.com/catalog/product/415292

0) JlonoJiHUTEIbHAS JINTEpaTypa:

1. DOxonorus: yaednoe nocodue/JI.JI.Hukudopor - M.: HUL] UHDPA-M, 2015. - 204 c.:
60x90 1/16. - (Beicmiee obOpa3oBanue: bakamaBpuar) (Ileperér) ISBN 978-5-16-010377-8 -
Pexxum noctyna: http://znanium.com/catalog/product/486270

2. Oxomnorusi / Mapunuenko A.B., - 7-e u3z., nepepad. u gon. - Mocksa :Jlamkos u K,
2018. - 304 c.. ISBN 978-5-394-02399-6 - Tekcr : omektpoHsbii. - URL:
http://znanium.com/catalog/product/512919

3. Okomorus : yueonuk / H.W. Huxonaiikuu, H.E. Hukomaiikuaa, O.I1. Menexosa. — 9-¢
u3., nepepad. u jgom. — M. : UHOPA-M, 2018. — 615 c. — (Bsicuiee oOpa3oBanue: bakanaspuar).
—  www.dx.doi.org/10.12737/textbook_59424461554366.38209629. - Pexum  goctyma:
http://znanium.com/catalog/product/566393

4. DOxkonorus : yueonuk / B.C. Ilymkaps, JI.B. Axumenko. — M. : UH®PA-M, 2017. —
397 ¢ : [2] ¢ uB. wr — (Beicmiee o0pa3oBanme: bakamaBpmar). —
www.dx.doi.org/10.12737/16540. - Peskum moctyma: http://znanium.com/catalog/product/774283
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5. Dxkonorus : yaeonuk / A.Jl. [loranos. — 2-e uza., ucnp. u gomn.— Mocksa : UHOPA-M,
2017. — 528 c. — (Boicuiee oOpaszoBanme: bakamaBpumar). - Tekct : smekrponHbii. - URL:
http://znanium.com/catalog/product/872295

6. Oxomorusi: YueOHuk s OakamaBpoB / Bamoa B.JI., 3Bepes O.M., - 3-e m3n.,
nepepad. u gom. - Mocksa :JlamkoB u K, 2017. - 376 c. ISBN 978-5-394-02674-4 - Tekcr :
anektponHbii. - URL: http://znanium.com/catalog/product/936129

7. Dxonorus: YueOHoe mocooue / Jlepsoun B.A., @apadonrosa E.IL., - 2-¢ uzn., crep. -
M.:®nunta, M3a-Bo Ypan. yu-ta, 2017. - 136 c¢. ISBN 978-5-9765-3089-8 - Pexum mocryna:
http://znanium.com/catalog/product/946678

8. [Ilynarosa, JI. Dxonorus: monorpacdus / JI. Ilynarosa, JI. PasmyxamenoB ; moa. pen.
. MypatoBa. - I'epmanus : LAP LAMBERT Acad. Publ., 2018. - 312 ¢. - ISBN 978-613-7-
33965-7. - Tekcr : anextponHbii. - URL: https://new.znanium.com/catalog/product/1071110

9. Maiiopos, U. C. Dkonorus : peruoHaidbHbIA acnekT : MmoHorpadus / M. C. Maiiopos,
C. IO. TI'onukos. - I'epmanus : LAP LAMBERT Acad. Publ., 2017. - 292 ¢. - ISBN 978-620-2-
09640-9. - Tekct : anekTponnsiit. - URL: https://new.znanium.com/catalog/product/1071164

10. DOxonorust TexHochepsr: mpaktukym / C.A. MenseneBa, C.C. Tumodeena. - M.:
®opym: HUL[ UHDPA-M, 2014. - 200 c.: 60x90 1/16. - (Bsicuiee oOpa3oBanue). (0010KKa)
ISBN 978-5-91134-848-9 - Pexxum noctyna: http://znanium.com/catalog/product/446534

11. DOkonorus. YuebHas nojeBas npaktuka: YuedHoe nocobue / Kynem B.®., Mappuien
B.B. - M.:HUI] UH®PA-M, Hog. 3nanue, 2015. - 332 c.: 60x90 1/16. - (Beiciee obpa3zoBanue:
bakanaBpuar) ISBN 978-5-16-010292-4 - Pexum JIOCTyTa:
http://znanium.com/catalog/product/483086

12. SlcoeeB, M.I'. Dxonorus ypOaHM3UPOBAHHBIX TeppUTOpUil : y4ed. mocobue / M.I.
SAcosees, H.JI. Ctpexa, I.A. [laupikaiinuk ; nox pen. M.I'. flcoBeeBa. — Munck: HoBoe 3Hanue ;
Mocksa : UTH®PA-M, 2015. — 293 ¢. — (Bricmiee oOpa3oBanue: bakamaspuar). - ISBN 978-985-
475-708-7 (Hooe 3manme); ISBN 978-5-16-010302-0 (MH®PA-M, print); ISBN 978-5-16-
102242-9 (MH®PA-M, online). - Teker : 3IEKTPOHHBIN. - URL:
http://znanium.com/catalog/product/483202

B) MeToauyeckne yKazaHus:

1. Kopo6oa H.JI. Onenka mnoxkazarenel KHCIOTHO-OCHOBHOTO COCTOSIHMSI TIOYB H
MPUPOJHBIX BOJ C MOMOILBIO HOHOMETpHH [ TeKcT]: MeTo 1. yka3aHus K JlabopaTopHOU padoTe A
ctynentoB crenuanbHocTH 280101 Bcex dopm obyuenus / H.JI. Kopoboma; MI'TVY, [kad.
I[1OubXX/]. — MaruuToropck, 2009. — 22 c.

2. KopoboBa H.JI. BusyanpHas OWOMHIWKANWS 3arpsi3HEHUsT atMocepsl ypOocucTeM
IIEJIOYHBIM a3p030JIEM M JUOKCHUIOM a30Ta C IMOMOILNBIO BBICHIMX PAaCTEHUH B IOJIEBBIX U
KaMepalibHBIX yClIoBHSAX [TeKcT]: MeTo. yka3aHusi K Ja00opaTOpHON padoTe JJIsl CTYJEHTOB BCEX
HanpaBieHudt Bcex ¢opm oOyuenus / HJL Kopoboa; MITY, [kadp. IIOubX/]. -
MaruuTtoropck, 2016, c.10.

3. Kopo6oa H.JI. BusyanbHas olieHKa peakIMy CHera M XBONHOTIO omajaa B CBSA3H C
3a/1ayaMu  3eNIEHOTO CTpouTenbcTBa [TekcT]: mMeTon. yka3zaHus K JabopaTopHOW paboTe s
CTY/IEHTOB BceX HarpasiieHui Bcex (popm obyuenus / H.JI. Kopobosa; MI'TV, [kad. [IOubX/].
— Maruuroropck, 2017, c.9.

r) IlporpammHoe odecnieuenue u UHTEepHET-pecypcehbl:
IlepeyeHb NPOrpaMMHOro odecrneYeHnst

Haumenosanue 110 No norosopa CpOK AeNCTBUS TUIEH3UU
MS Wiindows 7 J1-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 beccpouno
FAR Manager CBOOOJTHO PACTIPOCTPAHIEMOE 0eccpovHO
110
7Zip CBob6oaHO pacmpocTpansemoe | beccpouno
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NHTepHeT-pecypcesbl

DnexTpoHHas 0a3a mepuoIndecKux n3nanui East

View Information Services, OO0 «UBUC» hitps:/dlib.eastview.com/

HaI_[I/IOHaJ'IBHaH I/IH(bopMaI_[I/IOHHO-aHaJ'II/ITI/I‘IeCKaSI
cucteMa — POCCHICKUIT MH/IEKC HAYYHOTO URL: https://elibrary.ru/project risc.asp
mutuposauns (PUHIL)

ITouckosas cucrema Axkagemus Google (Google

Scholar) URL: https://scholar.google.ru/

WNudopmannonnas cucrema - EnnHoe okHO goctyna

URL: http://window.edu.ru/
K MHGOPMAIIMOHHBIM pecypcam

denepanbHOE rOCYIapPCTBEHHOE OO HKETHOE
yupexaenue «DenepanbHbIil HHCTUTYT URL: http://www2.fips.ru/
MIPOMBIIIICHHON COOCTBEHHOCTH

Poccuiickas ['ocynapcTBenHas 6ubauoreka.

https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

DnexTpoHHbIe pecypcbl oubanoreku MI'TY um. ..

http://magtu.ru:8085/marcweb?2/Default.asp
Hocosa

denepanbHbI 00pa30BaTENbHBIN TOPTAT —

http://ecsocman.hse.ru/
OxoHoMuKka. Conuoiiorusa. MeHeKMEHT

yHI/IBepCI/ITCTCKaH PIH(l)OpMEIL[PIOHH&SI CHUCTCMaA

POCCUS https://uisrussia.msu.ru

MesxayHapoiHas HayKOMeTprdecKas pedeparuBHast
Y MIOJTHOTEKCTOBast 0a3a JaHHBIX HayuHbIX u3ganuii  |http://webofscience.com
«Web of science»

MesxaynapoaHas pedepaTuBHas U MOJTHOTEKCTOBAS
crpaBoYHas 0a3a JaHHBIX HaYYHBIX W3JIAaHUN http://scopus.com
«Scopusy»

MexnyHapoiHas 6a3a HOJHOTEKCTOBBIX KYpHAJIOB

Springer Journals http://link.springer.com/

MC)KILYHapOI[HaSI KOJUICKIUA HAYYHBIX IIPOTOKOJIOB

D o http://www.springerprotocols.com/
0 pa3IMYHBIM OTpacisIM 3HaHui Springer Protocols

9 MarepuajibHO-TeXHUYECKOe olecredeHne TUCIUNINHBI
MaTepI/IaHBHO-TeXHI/I'-IeCKOG oOecrneueHue JUCHUITJINHBI BKIIFOYACT:

Tun v Ha3BaHME ayIMTOPUU OcHaleHue ayguTopuu

VY4ebHble ayTUTOPUH IS MynpTuMeauHbIE CPEACTBA XPAHEHUS, IEPEJAYN U

MIPOBEJICHUS 3aHATUH JIEKIIMOHHOTO | MpeACTaBIeHUS HHPOpMAIII

THIIA

VY4eOHble ayAUTOpUU IS MynbTUMEANITHBIE CPEACTBA XPAHEHMS, IEpEJAYl U

MpOBe/ICHUS 1abOPaTOPHBIX padoT, | MpeacTaBIeHUs HH(OPMAIIUH.

TPYIIIOBBIX U WHIMBUIYaTbHBIX Jlocka, MyTbTUMEANIHBIN TPOEKTOP, IKPaH.

KOHCYJIbTAIMH, Tekymiero koutpois | 1. [IeieBas kamepa

Y IPOMEXKYTOYHOM aTTECTaluu 2. l'azoananmuzarop I'X-1
3. 3 ¢doroansboma (popMbl Jerpagaliiid BEYHO3EIEHBIX
XBOWHBIX JIECOMOCANOK T. Marautoropcka, r. YdbI, T.
Yensbuncka); ®oToans060M (TopHasi CTETh);
4.I'epOapwuii (oGpa3iib BEUHO3ETIEHBIX XBOWHBIX
JECONOCA0K,  AETpajiupOBaHHbIX  MOJ  JEWCTBHEM
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Tun u Ha3BaHue ayJUTOPUHU

OcHalieHue ayguTopuu

aTMOoC(EepHBIX ITpUMece);

HNonomep NU-150M

5.YHuBepcanpHas MHAUKATOpHAs Oymara
JluctuumpoBaHHas BoJa

6.AnTekapckue Bechbl (TOYHOCTh: YETBEPTHINM 3HAK IOCTE
3arsIToM ), pa3HOBECHI;

7.006pa3upl XBOMHOTO orajia GOHOBBIX TEPPUTOPHIA.

8. KapTbl 3K0510rnyeckoro 30HMpoBaHusl r.Maruutoropcka
9. 7. pH-metp 150M

10. DnexTpoHHBIE BEPCHUH BOMPOCOB K 3auéTy, Ja00OpaTopHBIM
paboTam, TECTOB, JINTEPATYPHBIX HCTOYHUKOB.

TToMerenust mjig caMOCTOSITEILHONU
paboThI 0OyJAOIIUXCS

Iepconanpubic KoMIbIOTEPHI ¢ makeTrom MS Office,
BBIXOZIOM B MIHTE€PHET U C JIOCTYIIOM B 3JIEKTPOHHYIO
UH()OPMAIIMOHHO-00Pa30BATEIBHYIO CPEly YHUBEPCUTETA

[Tomenienue niisd XpaHeHus U
npoQHIAKTHIECKOTO
00CITy>)KUBaHHsI yI€OHOTO
o0opynoBaHus

HIxadsr 11t XpaHeHUs: y4eOHO-METOAMYECKON
JOKYMEHTAIUH, yueOHOro 000py10BaHUs
WNHcTpyMeHTH U1 peMOHTA J1abopaTOPHOTO
o0opynoBaHus




