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1 | Pasgen 8 Yuebno- | B coorBercTBuu ¢ TpeboBanusmu G®I'OC | 30.09.2019r.
METOINYECKOE U 0OHOBIIEH U JIONOJIHEH epeYeHb npotokos Ne2
UHOGOPMAIMOHHOE | IPOrpaMMHOre obecrieyeH s
obecneueHne p
JACTIATUTHHBI
Paznmen 9 AxTtyanmu3upoBaHa HHGOpMaLHs B 30.09.2019r.
MarepuanbHo- COOTBETCTBUHU C Y4eOHBIM ILIAHOM mpoToko Ne2
TEXHUYECKOE Hanpasienus u paznaenom ©I'OC BO o
obecrieyeHne «TpeboBaHus K MaTepUaIbHO-

JTACIUTLTHHBI TEXHUYECKOMY H y4eOHO-
METOAUYeCKOMY obecredeHHo
IPOrpaMMBD)

2 | Pazgen 8 Yuebno- | AxTyanuzanus ydeOHO-MeToaudeckoro u | 01.09.2020r.
METOAUYECKOE U UH(GOPMAIIMOHHOrO 00eceYeHus npoToxoi Nel
uH(pOpPMaITHOHHOE il

o~
obecnieueHue

JUCITUTIIIMHBI




1 Iean ocBoeHMsST AUCHMIIJIMHbBI

IenssMu OCBOEHUS JUCLUIUIUHBL «DKOJOTHS» SIBISIETCS (DOPMUPOBAHHME HOBOTO MHPOBO33PEHUS,
9KOJIOTHYECKOH 3THKH, KaK 0053aTebHOTO YCIOBHS yCTOWYHMBOTO Pa3BUTHS; MOIydeHHE HEOOXOIMMBIX
0a30BBIX TOHATHH JUIA CO3MaHUS TpencTaBieHus o Omocdepe, MecTe B HEH ueloBeKa, O MpoliemMax,
CBSI3aHHBIX C B3aUMOJACHCTBHEM OOIIECTBA W MPUPOABI, a TaKKE€ BOCIHUTAaHHWE Y CTYACHTOB YMEHHS
OLICHUBATh PE3YJbTATHl YEIOBEUECKOW ACSITEIBHOCTU C MO3ULUMM COXPAHEHUS NMPUPOJHON U KYJIbTYypHOU
cpezpl, CliocOOHOCTH HANPABIIATH CBOIO NMPO(ECCHOHATIBHYIO AEATENLHOCTh Ha COXpaHeHne Ornocdepsl Kak

CpeablL 0o0HTaHUs YeJIoBEKa.

2 Mecrto aucuuniauabl B cTpykType OOII moaroroBku 0akaaaBpa

Jucuunnuaa «3JKoJIoTUs» BXOIUT B 0a3oByro 4acTh Oyioka | oOpazoBarenbHOW MPOrpaMMBbI

(B1.5.12).

Jns m3ydeHus IUCIMIUIAHBI HEOOXOAMMBI 3HaHUs (YMEHHS, HABBIKH), CPOPMUPOBAHHBIC B
pe3ynbTare WM3ydeHHs MUCIUIDINH «Dusnukay, «Xumusy, «Maremarnka», «buomorus», «I'eorpadusy,
«IIpuponosencuuey, « TapopmaTukay.

3Hanus (YMEHUS, HABBIKH ), TTOTYICHHBIC TP U3yUYCHUN JAHHOW JUCITUIUIMHEI, OyIyT HEOOXOIUMBI
JUTSL ATOTOBOM TOCYJapCTBEHHOMW aTTeCTAllHU.

3 KomnereHuuu o0yuawouierocsi, (popmMupyeMbie B pe3yJbTaTe OCBOCHHS] AUCHMIUVIMHBI U
IUIAHMPYeMbIe Pe3YJIbTaThl 00YUeHHs

CTpyKTypHBIi
JJIEMEHT
KOMIETECHLIUH

YpoBeHb OCBOEHUSI KOMIIETEHITUH

OIIK-5: cnoco0HOCTHI0 NMPHUMEHATHh B MNPAKTHYECKOH eATeJbHOCTH NPHHUMNBI PalMOHAJIBLHOIO
HCII0JIL30BAHNUS MMPUPOAHBIX PECYPCOB M 3AIIMTHI OKPYsKalOLIel cpeabl

3HaTh

OCHOBOHOHaFaIOH_II/IC 3aKOHBbI TIPUPOABLI: MPUHIUIIBI OpraHu3alluid WU pPa3BUTUA
O6uocdepsl, €€ CTPyKTypy; NPHUHLMIIBI OPTaHU3aLUH, Pa3BUTHUs, YCTOHYHMBOCTH,
CTPYKTYpYy OHOT€OIIEHO30B.

3aK0HBI B3aUMOJICHCTBHUS )KUBBIX OPTaHIU3MOB U MX COOOIIIECTB CO CpeIoit
00uTaHuSs; MPUHIMIIEI PAIMOHANIBEHOTO PUPOIOTIOJIE30BaHUS H IEPCTIEKTUBBI
CO3/IaHUS SKOJIOTHIECKH OE30TaCHBIX TEXHOIOTHIA.

CoBpeMeHHBIE TPOTrpaMMBl M MPOEKTHI SKOJIOTMIECKOI0 MOHUTOPUHTA CPEbI
oOuTtaHmsl.

YMeTh

I'pamMoTHO BeCTH BU3yaJbHbIC OMOMHIVKAIIMOHHBIC HAOOACHHUS B CBS3H C
3a/la4aMy KOJIOTUYECKOTO MOHUTOPHHTA M TPAMOTHO OIICHUBATH TIOCIEICTBHS
cBoei podhecCHOHATBHON ACSITEIEHOCTH.

[IpuMeHATh METOABI PAITMOHATBHOTO PUPOIOIIOIB30BAHUS IS CO3TaHUS
YCTOWYHMBBIX IKOCHCTEM C TIOMOIIBIO 3eNIEHOTO CTPOUTENLCTBA.

Bnaners

[IpakTHyecKMH HaBBIKAMH 110 ONPEAEIICHUIO YPOBHEW BO3IEHCTBHSA
AQHTPOIIOTEHHBIX (PAKTOPOB HA 3KOCHUCTEMBI;

MeronaMu METOABI PALIMOHAIBHOTO PUPOIONOIB30BAHUS 1JI CO3JaHUS
YCTOMYMBBIX 9KOCHCTEM Ha ATaIe NPOEKTUPOBAHUS 3€IEHOTO CTPOUTENBCTBA.

Criocob6amMy MUHHUMU3AIMH HEOIaroNpUsTHOTO BO3ACHCTBUS Ha OKPYIKAIOIILYIO
MIPUPOJIHYIO CPENLY U 3JJOPOBBE YEIOBEKA

OK-8: roTroBHOCTBHI0 M10JIb30BATHCSI OCHOBHBIMU METOJAMHU 3AIMUTHI MPOU3BOJACTBEHHOI0 NMEPCOHAJA U
HaceJIeHUsl OT BO3MOKHBIX NMOCJIEeICTBUH aBapuil, kKaTacTpod, CTUXUIIHBIX 0eICTBUIA.

3HaTh MeTozpl CHIYKEHHSI aHTPOMOTEHHBIX BO3/ICHCTBUM, a TaKXkKe IMEePCIIEKTUBHI X
COBEPILLIEHCTBOBAHU. MeponpusTHs 0 00eCIIEYCHHIO HKOJIOTHYECKON
0e30MacHOCTH TEXHOJIOTHH U TEXHHYECKHUX NMPOEKTOB.

Ymern I'paMoTHO BecTH BHU3yalbHBIE HAONMIOJEHUS B CBSA3M C 3aJadaMu

HKOJIOTUYECKOTO MOHUTOPHHTA.

['paMOTHO OIleHMBATh BIUSAHHUE CBOEH MPOo(dhecCHOHANBHOM AesITENFHOCTH B
CBA3M C 3a/layaMU 3alllUuThl IPOU3BOACTBEHHOI'O MEPCOHANA U HACEJIEHUS OT
JICHCTBUS OMACHBIX U BPEIHBIX ()aKTOPOB.




CTpyKTypHBIi
DJIEMEHT YPOBEHb OCBOCHUS KOMIIETEHIIUI
KOMITETEHIIUU
[IpumeHsATh METOABI PALlMOHATBHOTO MPUPOJONOIb30BAHUS ISl CO3AAHUS
YCTOMUYUBBIX 3KOCUCTEM.
PaccunThiBaTh TEXHUYECKUE PEIICHHS IO YMEHBIIEHHIO  TEXHOT€HHOIO
BO3JICHCTBUS HA IPUPOJHBIE KOMIIOHECHTBI.
Branets [IpakTueckuMu  HaBBIKAMM IO OMNpPENCICHUI0  YPOBHEH  BO3JEHCTBUS
HTPOIIOTE€HHBIX (PaKTOPOB HA IKOCUCTEMBI;
MeronamMu  METOABl PALUMOHAIBHOIO IPUPOAOIONB30BAaHHUA I  CO3JAHUA
/CTOMYMBBIX 3KOCUCTEM Ha dTalle IPOEKTUPOBAHUS 3€JIEHOI0 CTPOUTEILCTBA.

4 CTpyKTYypa U coaepKaHue T CHUILTHHBI

OO6mmas TpyA0eMKOCTh TUCIUIUIMHBI cocTaBisieT 3 enunauibl; 108 akameMuuecknx 4acos:

- KOHTaKTHas pabora —6,4 akaj. yaca,
-aynuTopHas paboTa — 6 akaj. Jaca;
-BHeayauTopHas pabora — 0,4 akay. yaca;

- camocTosTenpHas padbora — 97,7 akan. yaca;
-KOHTpOJb — 3,9 akaj. gaca
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Paszgen 1: Henp u 3agauM  3KOJIOTHMH. OK-8,
buocdepa u yenosek. CTpykTypa 0uochepsbl. OIIK-5
buocdepa. Yuenue B.U.Bepnaackoro o xxuBom| 2 | 0,5 | 1 30 |Uzyuenue Brimonnenue
BemecTBe. KpyroBopor BemecTB B Omocdepe. OCHOBHOM 1ab0paTOPHBIX
DUNKO-XUMHUECKUE U OUOJIOTUIECKUE METOIbI y4eOHOH pabot “Orenka
OYHCTKH CTOYHBIX BOJI. JUTEPATyphl, |pPEeaKIfy MATHEBON
KOHCIEKTa BO/JIbI BU3YaJIbHO”
JIEKITUH
Hroro mo paszgeay 2 105 1 30
Paznen I JKoJIorHYecKkue MPUHILHUIbI OK-8,
pPanoHAIbLHOTO NMPUPOAOTOIb30BAHUS. OIIK-5
OcHOBBI TPHUPOAOTIOIH30BAHNS




Co3maHue  JKOCHCTEM,  YCTOMYUBHIX K 0,25|1/11| 20 |U3yueHue Brmonnenue u
JIEHCTBUIO TEXHOTEHHOUM HATrPY3KH. OCHOBHOM cJla4ya Teopuu
O3znopoBUTENBHAA POJIb PAaCTEHU (3aluTa OT yueOHoM 71ab0paTOPHBIX
MIBUTH, [ITyMa, 3ara30BaHHOCTH, OaKTEPHITHIHBIC TUTEpaTyphl U | pabot “BusyanpHas
CBOICTBa, HWOHHM3aLUA BO3[yXa, BBIJCICHUE KOHCIIEKTa OMOMHAMKALIUS
KHCJIOPO/a, ICTETUIECKIE CBOICTBRA). TIeKITHH, 3arpsI3HeHNs
YyBCTBUTENBHOCTD JIECOMOCAIOK K JICHCTBHIO TECTHpPOBaHHE aTMocQepsl C
aTMOChepHBIX puMeceil. Mexanuzm TIOMOIIIBIO BBICIIUX
BO3JEICTBUSA  M3BECTKOBOTO  a’po30Jii  Ha pacTeHuil B
BEYHO3ETIEHBIE TTOPOBI JIEpPEBHEB u KaMepaJbHBIX
KyCTapHHKOB. MexaHu3M BO3JEHCTBUSA Ha YCIOBUAX;
3eNn€HbIC pACTeHHUS AMOKCHIA a30Ta. 3eléHoe «Ormenka
CTPOUTENHCTBO TPOMBIIIICHHBIX TOpPOAOB (Ha 3arbUIEHHOCTH
MIpUMEpEe FOpPOJIOB C YEPHOU METAJUTyprHeii). BO3/1yXa BECOBBIM
CoBpeMeHHbIE TEH/ICHIIUU METOJIOM
COBEpIICHCTBOBAHUS MPUHIIUTIOB
HKOJIOTHYECKOTO HOPMHPOBAaHUS TOKa3aTelei
KayecTBa OKpYyXarolen cpepl.
OcHoOBBI QuTONCHONOTHU. bHoreoneHos, ero 5 |U3yuenue KonTponbHas
OpraHmM3anvsi ¥ TPaHUIBL OKOJIOTHYECKHUE 0,25 KOHCIIEKTa paboTta — OTBETHI Ha
(akTopbl. 3aKOH OTHOCUTEIILHOTO JEHCTBUS JIEKIUN U BOIIPOCHI;
9K0(haKTOPOB. 3akoH OMOJIOTHIECKOTO OCHOBHOM TECTUPOBAHHE
ONTUMYMa, ero 3Ha4YeHue JUTST yueOHOM
COBEPIIICHCTBOBAHUSA MIPUHIIUATIOB JTUTEPaTypHI.
9KOJIOTHYECKOTO HOPMHUPOBAHMUSL.
B3anMooTHOIIEHUsI pacTeHHUl C KUBOTHBIMHU.
B3anmooTHOIICHNS! pacTeHUl B (HUTOLIEHO3AX.
CyTtouHas, Ce30HHasI W  Pa3HOTOIMYHAS
M3MEHYMBOCTh (UTOIIeH030B. CyKIleccHsl.
Hroro mo pasueny 05 (/1| 25
Pazmen 111 DOxkoJiorHueckuidi KOHTPOJIb, OK-8,
MEKIYHAPOAHOE COTPYAHUYECTBO B 00J1aCTH OIIK-5
IKOJIOTHH U 0XPaHbl OKPY:Kaloleil cpeabl
MOHUTOPUHT cpebl OOUTAaHUS. 0,5 |1/11| 15 |U3yuenue Brinonnenue
IIporpammer u KaTeropuu MIOCTOB KOHCIIEKTa nabopaTopHOH
aTMoc(epHOro MOHHMTOpPHHTA u JEKIUH 1 paboThI
rUApoMOHUTOpUHIa.  MccinepoBaHue — cHera OCHOBHOM «BusyanbHas
r.Maruauroropcka. IIporpammsl  MO4YBEHHO- yueOHO OIIEHKa peaxkuu
XUMHUYECKOT0 MOHHUTOPHMHIA TOPOJOB C YEPHOM JUTEPATypbl. |XBOMHOIO oMNajga H
MeTaJUTyprUei. Uccnenosanne peaknun mENTOYHOCTH  CHETa
XBOWHOTO omnaja eneu u COCEH ropoJIoB y€pHOI
r.Marautoropcka. Ilokazarenn BH3yambHOU METaILTypTUn»;
OMOMHIMKALMU 3arpsA3HEHUsT aTMOcQepsl C KonTponbhas
MTOMOIIBIO BBICIIMX PACTEHHH B KOMIUIEKCHBIX pabota - — OTBETHI
nporpaMmax  9KOJIOTHYECKOTO  MOHHTOPHHTA Ha BOTIPOCHI;
MIPOMBINIUIEHHBIX TOPOAOB. Bu3yanpHas oreHKa TECTHPOBAHHE
COCTOSIHMS JIECOIOCAZOK  TOPOAOB € YEpPHOU
MeTajuTypruei (Ha mpumepe r.MarauToropcka).
HToro no pazaeny 05 (11| 15
Pasznen 1V I'no6anbHbIe NPo0JIeMBbI IKOJIOTUH OK-8,
OIIK-5
Atmocdepa. O3oHoBbI cnoi. [lnanerapHas 025| 1 7,7 |U3y4yenue TectupoBanue.
ponb ero. IlapumkoBbrii 3ddexr. Xumus KOHCIIEKTa BrinonHenue u
o0Opa3oBaHus a’po30Jei. Hcrounuku JIEKIUH U cllaya TEOpUU
3arps3HCHAS aTMocQepbl TTBLTBIO u OCHOBHOM nabopaTopHOM




ra3000pa3HBIMU IPUMECIMHU. yueOHoM paboThl: «AHaU3

JTUTEPaTypHI. HEKOTOPBIX
3arpsI3HAIOLINX
aTMocdepy BEIIeCTB
¢ nomompio I'X-1»,

Konuenuus [TAK. Jocrouncra n nemocratku.| 2 | 0,25 20 |H3yyeHue KonTponbhas

[Mpuanmner  HOpMmupoBanus  ¢opm  [IIAK KOHCIIEKTa paboTa— OTBETHI Ha

arMocdepnbix mpumecedt 1 popm I1JIK BemecTs JICKIUH 1 BOIIPOCHI TI0 TEME

B Bome. CoBepIICHCTBOBaHUE TIPUHITAIIOB OCHOBHOM «Konnenmus TTIK»

9KOJIOTHYECKOTO HOPMHUPOBAHHUSL. yueOHO TECHHE
JIUTEPATYPHI.

HToro no pazaeny 0,5 1| 27,7

HToro nmo kypcey 2 |42W | 97,7 3auér

S

10.

5 O6pazoBaresibHbIe U HH(POPMAIMOHHBIE TEXHOJIOTHHI

Jlns peanu3anuu NpeaycMOTPEHHBIX BUAOB y4yeOHOM paboThl MPOBOASTCA JIEKIIMOHHbBIE U
nabopaTopHbBIE 3aHSATHS.

Jlexuuu NpoOXOAAT B TPAJAMLUMOHHOW (hopMe ¢ AKTUBHBIM HCIOJIB30BAHUEM JIOCKH.
JIeKIIMOHHBIN MaTepuan 3aKperuisieTcsi, yriyOsseTcs W JOMOJNHSAETCS B XOiAe JabopaTOpHBIX
3aHATUI, KOHTPOJIBHBIX pabOT W TecTHpoBaHusA. MHTepakTHBHOE OOydYeHHE Mpearnoaraer
UCIIOJIb30BaHUE TecTupoBaHus. CamocTrosiTenbHas padoTa crocoOCTByeT Oojiee IIyOOKOMYy H
KayeCTBEHHOMY M3Y4YEHHIO TEOPETHUYECKHX ACIEKTOB M IOJTrOTOBKE K JIaOOpaTOpHBIM padoTam,
KOHTPOJIbHOM paboTe U UTOrOBOM aTTeCTalUy.

6 YueOHo-MeTOAMUECKOE O0ecTIedeHHe CAaMOCTOATEIbHOM PadoThI CTYAeHTOB

CamocrosiTenbHast padoTa CTYACHTOB OAPAa3yMEBaET C UCIOIb30BaHHUEM OCHOBHOH yueOHOM
JUTEPATYpPHI M 3JEKTPOHHBIX PECYPCOB TOATOTOBKY K OTBETaM Ha CIIEAYIOIIHE BOTPOCH:

IlepedyeHb BONPOCOB KOHTPOJIBLHOMH PadoThI

[Tonstue “Omocdepa”. Yuenme B.M.Bepnanackoro o >xuBoM BemecTBe. Manblii ¥ OOJIBIION
KPYTOBOPOTHI BEIIECTB.

doTocuHTE3, €ro THUMBl U IUIAaHETapHas poib. JlJIg KakuX METOJOB OHOJOTHYECKOW OYHMCTKH
CTOYHBIX BOJI KHCIIOPOJHBIN ()OTOCUHTE3 UMEET OOJBIIIOE 3HAUCHHE.

XeMOCHHTE3 U OPraHU3MBI, €T0 OCYIIeCTBIstonMe. [ Kakux METO0B OMOJOTUYECKONW OYNCTKU
CTOYHBIX BOJI XEMOCHHTE3 UMEET OOJIBIIIOE 3HAYCHHE.

I'ereporpoduast puxcarus yramekuciaoro ra3a, e€ OuoIoru4eckoe 3HaueHHe.

bpoxxenue, ero tumbl. [ KakuxX METOJIOB OMOJOTMYECKOW OYMUCTKH CTOYHBIX BOJI OpOXKEHHUE
uMeeT O0JbIIIoe 3HAUCHUE.

Jpixanue a3poOHoe. B kakux MeTogax GMOJOTHYECKON OUUCTKHU CTOUHBIX BOJ a3pOOHOE JIbIXaHUE
BCTpEYaeTCsl.

AHa’poOHOE JbIXaHUE, €r0 THIIbI, MPOAYKThI, HEOOXOAMMBIE YCIOBHS AJIsi Pa3BUTHUS Ipoliecca.
JIist KakuX MEeTOZI0B OMOJIOTHYECKON OYMCTKH CTOYHBIX BOJ aHAPOOHOE JBIXaHHE UMEET OOJIbIIOe
3HAa4YEHUE.

Azotdukcanus. [InanerapHas poib mporecca 1 OpraHu3Mbl, €ro OCYIIECTBISIONIHE.
AmMmonudukanus. Ero ponbs B mpupose M B MeTogax OMOJIOTMYECKON OUYMCTKU CTOYHBIX BOJI.
Opranusmebl, OCYIIECTBISIONINE aMMOHH(PUKAIUIO.

Hutpuduxanus. Ero ponb B mpupoje u B MeToJax OWOJIOTMYECKONH OYUCTKU CTOYHBIX BOJ.
OpraHU3MbI, OCYIIECTBISIONINEC HUTPUPUKAIIUIO.
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. lenutpudukanus. Ero pons B mpupose u B MeTonax OHMOIOTHYECKON OYMCTKHM CTOYHBIX BOJ.
OpraHU3Mbl, OCYILECTBISIONINE JeHUTPUUKAIIHIO.

Cynbdpodukanus. Ero ponab B mpupoae U B MeTogax OHMOJOTHYECKON OYMCTKH CTOYHBIX BOJ.
Cynbdat-penykuus. Ero posib B mpupojie 1 B MET01aX OMOIOrMYECKON OYUCTKU CTOUYHBIX BOJI.
AccuMuisiiys cynb(aTtoB U HUTpATOB. Posib U pacnipocTpaHeHUe ATUX MPOIECCOB B MPUPOJE, UX
3HAYEHUE JIJIs1 METOJ0B OMOJIOTUYECKOM OUMCTKU CTOYHBIX BOJI.

HazoBure 001muii nporuecc st MajbIX [UKJIOB CEPhl U a30Ta.

Ha3zoBute nuonepoB nouBooOpa3zoBaHUsl.

Ha3zoBuTe OCHOBHBIE HKOJIOTHYECKHE (PaKTOPHI PA3BUTHUS M HKOJIOTHYECKHE TPYIIIBI BOJOPOCIEH.
Ha3zoBute ocHOBHBIE sKONIOrHYecKHe (HAKTOPBI Pa3BUTHS U KOJOTUUYECKHE TPYIIBI MOYBEHHBIX
rpuboB.

Uewm 00BACHAIOTCS yIa0pUBaIOIINE CBOWCTBA CHETa (POHOBBIX TEPPUTOPHH.

Kakoii peaknuei xapakTepusyeTcsi CHET TOPOJIOB ¢ YEPHON MeETaJLTypruei, aTMOCHEpHBIE 0CAIKH
TOpPOJIOB C IBETHOW METaJUTYpTruei u CHeT (POHOBBIX TEPPUTOPHIA.

BBIOpOCH! KakuX MPOU3BOACTB YEPHON METAJUTYPTUHU BIUSIOT Ha PEAKIHIO aTMOC(HEPHBIX 0CATIKOB?
OO0BsICHUTE TEXHOJOTHUECKHI MPOIECC U HA30BUTE XUMUYECKUN COCTaB BEIOPOCOB.

Ha3zoBure 3KOJOrMYECKYX0 MHILEHb MO OTHOLICHUIO K JAEHCTBUIO MPOMBIIUICHHOW HIEI0YHOU
IIBUIM, TIPEACTABIEHHOW H3BECTBbIO, M3BECTHSIKOM M JOJIOMUTOM. JlaliTe peKOMEHAAIUIo IO
03€JIEHEHUIO T'OPOJIOB C YEPHOU METAIITyprUeH.

Pacckaxxute O 3alIUTHBIX MEXaHM3MaxX 3€JIEHBIX PpACTEHUH 10 OTHOLIEHUI0 K JIEUCTBHIO
arpeccuBHBIX Ta30B: NOyx, SOz, CO,. [laliTe peKOMEHIANUIO TI0 O3EJCHESHUIO MPOMBINIICHHBIX
PETHOHOB U FOPOJIOB, a TAKKE MPUJOPOKHBIX 30H.

HazoBute ¢opmbr [IJIK (mpenenabHo TOMyCTUMBIX KOHIEHTpanuil) 3B (3arps3HsromMX BELECTB)
JUISI MOPCKUX U IIPECHOBOJIHBIX DKOCUCTEM.

OO61mas MUHepaIn3alys NPUPOJIHBIX BOJ.

Yro mpencraBisgeT coOON KECTKOCTh MPUPOAHBIX BOA, €€ (OPMBI, CIIOCOOBI €€ CHUKEHUS U
CaHUTapHbIE HOPMBI KECTKOCTH.

O uyéM riacuT 3aKOH OTHOCUTENFHOIO JEUCTBUS dKonorndeckux ¢gaxtopor? IlpuBeaurte npumep
MIPOSIBJIEHUS 3TOTO 3aKOHA.

O uém riacut 3aKoH 6nonornyeckoro ontumyma? IlpuBenure npumep AecTBUS 3TOTO 3aKOHA.
HazoBuTe coBpeMeHHbIE TEHACHLHWH COBEpPUICHCTBOBAHUS IMPUHIUIIOB  HKOJIOTHMYECKOTO
HOPMUPOBaHUS.

Hatite onpenenenue [1JIK 3arps3ustomux armocdepy Bemects. HazoBure nx ¢popmsl.

Yro nmpencraBiseT coO0 sIBIEHUE TeMIEpaTypHO HHBEPCUHU MPU3EMHBIX clI0EB aTMoc(epbl. Kak
ATO SIBJICHUE BIIMSAET Ha MPOIIECCHl pacCEUBaHMs aTMOC(HEPHBIX MpUMeceii?

O30HOBBIN 3KpaH U €ro IUIaHETapHasl POJlb.

Jaiite ompenenenue Ouoreonenosa u ¢urtoneHosa no Cykaué€By. Uem ompenenstorcs TpaHUIIbI
Ouoreorneno3a? HazoBure 31eMeHTHI MO3aMYHOCTH OMOTEOIIEHO3a U (PUTOIIEHO3A.
B3aumooTHOIEeHHs pacTeHuit B puTorieHo3ax.

B3auMooTHOIIEHNS paCTEHUM € KUBOTHBIMH.

CyTrouHas ¥ ce30HHas U3MEHYHUBOCTb (PUTOLIEHO3A.

Uro nmpexacTasiseT codoit duroktyarus purorenosa? [IpuBenure npumMepsl.

Yro mnpexacraBisger  coOOM CyKLecCHs pacTHTeNbHbIX — coobmiectB? IlpuBeaure mnpumepsl
MIEPBUYHON ¥ BTOPUYHOM CYKLIECCUM.

Yro mpencrapinseT coboil mox30m000pazoBaTeabHbI mporecc?

Ha3zoBute oTiinuuTenbHble 0COOEHHOCTH MPOQUIIS MOJ30JIUCTHIX OYB.

HazoBure ¢pakTopbl MOAKUCICHHS TOYB U (POPMBI IOYBEHHOW KHUCIOTHOCTH.

[IporpaMMbl MOYBEHHO-XMMHYECKOIO MOHUTOPUHIa (POHOBBIX TEPPUTOPUIl M HPOMBIIITIEHHBIX
rOpOJIOB.

Kareropuu noctoB u nmporpaMMbl aTMOCHEPHOT0 MOHUTOPUHTA.

CoBpeMeHHbIe NepeIBUKHbIE 1a00paTOPUN SKOJIOTHYECKOTO0 KOHTPOJIS.

TECTBI-MHOXXECTBEHHBII OTBET



Caenyer 0TMETHTh BCe IPABUJIbHbIC BADUAHTHI.
1.®dorocunTE3 OBIBAET

e KucnopoaHslii;

e beCKUCIOpOIHbIN;

o XJ10pO(pHIIbHBIH ;

e becxJopopuILTbHBIN;

2 Kuciopoaueiii pOTOCHHTE3 OCYIIECTBISIIOT
® BBICIIIE PACTCHUS,
® HU3IIIKE PACTCHUS,
® aKTEPUH-TIPOXIOPODUTHI,
® [[1aHOOAKTEePHH.

3.OCHOBHBIM (paKTOPOM Pa3BUTHS IIOYBEHHBIX BOJOPOCIEH CIIyKaT
e TeMIIepaTypa OKpYXKarollel Cpebl;
® CBET;
® BIIAYKHOCTB;
® COJICBOM PEKHUM I10YB;
4.B npupoze BCTpeyaroTcs CIEAYIOIHUE IKOJIOTUYECKUE TPYIIIBI BOJOPOCIIEH:
® IIJIaHKTOH,;
e OEHTOC;
® [I0YBEHHBIE;
e KpuO(UIbHEIC;
5.0cHOBHBIMU (DAKTOPAMHU Pa3BUTHUS IOYBEHHBIX TPHOOB SIBIISIOTCS
e TeMIiepaTypa Cpe/bl;
® BJIXXHOCTb (HaJIM4ME KaNEJIbHOU BIIaru);
® JJIEKTPOMAarHUTHOE U3JIy4YEHUE;
6.PaznnuatoT cienyrolye rpynisl IOYBEHHBIX I'PUOOB
® [1apa3uThI;
® [10JIyIIapa3uThl;
e canpo(uThl;
® XUIIHUKY;
7.Ilnonepamu NOYBOOOPA30BAHUSI CITyKAT
® CHHE-3€JIEHBIE BOJOPOCIIH;
o JIMIIAMHUKH,
® MXU;
® HEKOTOpble 0aKTepUU-a30T(HUKCATOPDI
8.YKaXxuTe TUIIBI CBA3E€H KOHCOPTOB B KOHCOPLIUAX
® [1apa3HUTU3M;
® MHUKOCUMOHOTpOdHS;
e QakTepuocuMOnoTpoOdus;
¢ (hukocumOuoTpOdus;
9.Paznmnuatot cnenyromue Gopmsl [1JIK BogHBIX 3KOCHCTEM
[IJIK rurnennueckas;
[TIK ppiboxo3siiicTBeHHas;
[TJIK Ouoreoxumuueckasi;
ITAK Bo3nyxa paboueil 30HbI
10.Paznmuuarot crnenyromme Gopmbl ITIK 3arps3ustomux BemecTBs aTMoc(hepHOro Bo3myxa
¢ [[JIK makcumasbHOpa3oBasi;
e IIJIK cpenHecyrouHas;
¢ [I/IK Bo3myxa paboueii 30HbI;



[TIK pp160x035iicTBEHHAS;
11.HazoBute GpopMbI KECTKOCTH TPUPOTHBIX BOJ:
® IOCTOSIHHAS;
® yCTpaHUMas;
e 001Ias;
e kapOoHaTHas;
12.Ha3oBuTe BHENIHKE (HaKTOPHI BOJHOW MUTPALMN XUMHUYECKUX AJIEMEHTOB!
e pH u penokc-notennuan Eh;
® KOHIICHTpPALMs BEIIECTB B BOAHBIX PACTBOpaAXx;
e TeMIIepaTypa;
e JIaBJICHUE;
13.C nosiBjIeHHEM KUCIOPOTHOTO (POTOCHHTE3A CBSI3BIBAIOT
® MOSIBJICHHE KUCIOPOAHOM aTMOocdephbl Ha Halllel MIaHeTe;
® MOSIBJICHHE 030HOBOTO CJIOS;
® BO3MOXHOCTh (POTOCHMHTE3UPYIOIIUM OpraHW3MaM HE€ 3aBUCETh OT HaJH4Usl CEPOBOJIOPOJHOTO
UCTOYHHUKA U IIUPOKO PACIIPOCTPAHUTHCS HA HAIIEH TUIaHETE;
® BO3MO’KHOCTh JKUBBIM OpraHu3MaM BBIUTH U3 OKeaHa Ha CyIY;

14.Manplif MK a30Ta BKIIOYAET CJIEIYIOLIUE TPOLIECCHI:
e azoTduKcaluio ra3000pa3HOro a30Ta U ACCUMUISIINIO0 HUTPATOB U aMMOHHUS;
® pa3IoKEHUE OPTaHUYECKUX a30TCOJIEPKAINX BEIIECTB C BbIICJICHUEM aMMHAKa;
® HUTPU(PUKALHUIO aBTOTPOPHYIO U FE€TEPOTPOPHYIO;
® HUTPATHOE JIbIXaHUE;

15.Hutpudukamus pazBuBaeTcs

® B a’pOTEHKAX;

e B OHonpynax;

® Ha MOJIAX OPOIICHUS;

® B OMOJIOTUYECKUX (PUITBTpPAX;
16.ITpu HuUTpUdUKaK a30T B HOpME AMMOHHS

® OKHCIIsIETCS;

® BOCCTaHaBJIMBAETCH;

® HEe MEHsET CBOEH BaJICHTHOCTH;

e ocTaéTcs B popMe aMMOHUS;
17.B meTaHTEeHKaX pa3BUBAETCs

e cynb(haTHOE IBIXaHUE;

e JleHuTpUUKaIys;

® MAaCJISTHOKHUCIIOE€ OpOKEHUE;

e KapOOHATHOE JIbIXaHUE;
18.ITporecc OpokeHUs BCTpeUaeTCs

® B CCNTUKTCHKAX;

® B MCTAHTCHKAX;

® B IBYXBSIPYCHBIX OTCTOMHHKAX;

® B 3aTOIUICHHBIX U TJIOXO a3pUPYEMbIX OYBAX;
19.I1pouiecc azoTdukcauu cnocoOCTBYeET

® TOBBINIECHUIO TUIOOPO/IUS TTOYB U MPUPOTHBIX BOJI;

® MEPBUYHOMY IMOYBOOOPA30BAHUIO;

® Pa3BHUTHIO HA36MHOU PACTUTEIBHOCTH;

® TOBBILICHUIO YPOKas CEIbX03KYIbTYD;
20.IIpornecc nenuTpuduranm

e MpeAO0TBpaIlaeT NonagaHiue HUTPATOB B TPYHTOBBIE BOBL;



® BeJIET K IIOBBIIICHUIO COACPKaHUA ra3006pa3H0r0 a30Ta B IOYBCHHOM BO3AYXC,
® BeAET K IOSIBJICHUIO B TIOUBEHHOM BO3YyX€ 3daKHCH a30Ta,

e BeJET K MOSIBIICHUIO B IPUPOJIHBIX BOAAX HUTPUTOB;
21.B npouecc XeMOCHUHTE3a MOTYT ObITh OKHUCJIEHBI
® HUTPUTHI U HEJOOKHUCIICHHbIE MUHEPAIbHbIE COCIMHEHMS CEPBI;
® JIByXBAJICHTHOE JKEJIE30;
® BOJIOpPOJI U CEPOBOJIOPOS;
® yrapHbIi ras;
22.IlpoaykTaMyd MAaCIISTHOKHUCIIOTO OPOXKECHHSI SIBIISTFOTCS
® MacIsHas KUCIIOTa;
® yKCYCHasl KHCJIOTa;
® AIIETOALICTUI;
® AIIETOH;
23.B CenTHKTEHKE Pa3BUBAOTCS IPOLIECCHI
e Cynb(haTHOTO JTbIXaHHUS;
® HUTPATHOTO JIBIXaHWS,
® MaCJITHOKHUCIIOTO OpOKeHUS;
e aMMOHHU(UKaLKS;
24.B 6uonoruyeckoM (GUIBTPE pa3BUBAOTCS
® TMaTOMOBBIE BOJIOPOCIIH;
® KOJIOBPATKH;
® HEMaTo/bl;
e MaHOOAKTEPHH,
25.A30TQUKCAIUIO OCYIIECTBISIOT
e KIIyOEHbKOBBIE OAKTEPUU-CUMOHOHTHI 000O0BBIX;
® AKTUHOMUIIETHI-CUMOMOHTHI OJIbXOBBIX;
® [MaHOOAKTEPUHU-TIMOHEPHI TOYBOOOPA30BAHNS;
e CBOOOTHOXXMBYIIHE OAKTEPUU-a’pOOBI poja “a30TobakTep’;
26.AMMoHH(DUKaLIKS pacIpOCTpaHEHA
® B [IPUPOJHBIX BOJIAX;
® B CTOYHBIX BOJAX;
® B [I0YBaX;
e B 00JIOTAX;

27 Hutpudukanust aBToTpodHas OCYIIECTBIAETCS
® HUTPO3HBIMH OaKTEPUSIMH,
® HUTPATHBIMH OaKTepUSIMU;
e 0aKTepUsIMU, OKUCIISIOUIMMHA HUTPUTHI,
e OaKTepUsMH, OKUCIISIONIMMA HUTPATHI,

28.IlpoaykramMu AeHUTPUDUKALIUNA MOTYT OBITH
e Hutpurtsr;
® 3aKHCh a30Ta;
e "Becenslui raz’’;
® ra3000pa3HbIii a30T;
29. ACCUMIIISAIIMIO HUTPATOB OCYIIECTBISIOT
® BBICIIIME PACTCHUS;
® BOJIOPOCIIH;
o JIMIIAMHUKH;
e OakTepuu;



30.0mpenensempiii kak (C + 20) auana3oH KOHIIGHTpAIMi TSOKEIBIX METAZIOB B MOPCKOM BOJE —
JMana3oH TOJEPAHTHOCTH JKUBBIX OPTaHW3MOB, TOMYJSAIUH, DKOJOTHYECKHX CHCTEM
orpaHuuMBaeT IiIowWEAnAL ~ 96%
e o1 kpuBoi ["aycca;
® 110] TUNIEPOOIION;
® HaJ MpsIMOM - rpaduKoM 0OpaTHON JIMHEHHON (DYHKIHH;
® 1101 IPSIMOM - rpauKOM MPSIMOM TMHEHHOU (DYHKIUU;
31.1Ipu sKONIOrMYECKOM HOPMHPOBAHMHM KayecTBa aTMOC(EpHOro BO3IyXa U OMNPEJCICHUU BEIHYUH
ITIK makcumanbHOopas3oBoi u [1/IK cpegnecyTouHOl  yUUTHIBAIOT
¢ peIEKTOPHYIO PEAKIIHIO YEIOBEKa;
® TOKCHYECKOE€ JIEHCTBHE Pa3IMYHbIX aTMOC(HEPHBIX MPUMECE Ha OpraHU3M YeJI0BeKa;
® IIPOJIOJDKUTEIIEHOCTH pab0vero JIHS;
® PEaKINIO PKOJIOTHYCCKUX MUIICHEH —BEeUHO3EIEHBIX KOMITOHCHTOB (DUTOIICHO30B | T.]I.

BOITPOCDHI JIIA OTBETA KN B PAMKAX TEOPUU K TABOPATOPHBIM

PABOTAM no OLEHKE 3ANBLIIEHHOCTH BO3IYXA BECOBBIM CITIOCOBOM,
EHKE 3AT'A3OBAHHOCTHU B XA CIIOM bIOI'X-1 EHKE

PEAKIIUN IIUTBLEBOM BOJ/IbI (110BepXHOCTHRLIX BOJ CYIIIN)

LOYNCTKA MNPOMBIIIJIEHHBIX TA30B OT IIbLJIU
1. Knaccuduxauyus memodos u_annapamos nvLieynasnusaHus
2. OcHogHble XaPAKMePUCMUKYU NbL1eY108UNEelL:
¢ D (hHEeKTHBHOCTH MBUICYITATUBAHUS;
o [Ipon3BOIUTENBHOCTD Ta3009UCTHOTO COOPYKEHHUS;
e Pacxon aneKkTposHepruu;
e CTOMMOCTb OUHCTKH;
3. Cyxue mexanuuecKue nulieyi08umenu:
¢ [IputeocaauTensHbie KaMephl (TOPU30HTATBHEIE);
o HepuuoHHBIE:
v/ KaMmepa ¢ IepPEropoIKoii;
v/KaMmepa ¢ IJIaBHBIM IIOBOPOTOM Tra30BOr0 IOTOKA;
v/ Kamepa ¢ paciIupsIOIIUMCS KOHYCOM;
v Kamepa ¢ 3ariy0IeHHBIM OYHKEPOM;
v/ 5KpaHHBINA MHEPIUOHHBIN IBUICYI0OBUTED,
v/ KaITIO3UIHBII aIlapar;
v/ COBpeMEHHBIC HHEPIIMOHHBIE TTHLICYIOBUTEIH;
e [luksonsl (OIMHOYHBIE, TPYIIOBBIEC, OaTapeiHbIC);
¢ BuxpeBbie MbLUICYTOBUTEIN:
v’ COIUIOBOTO THIIA;
v/ JI0IaTOYHOrO THIIA;
Ilpoghunv (cxema) koncmpyKyull, npuHyun Oeucmeusi, OOCMOUHCMBA U HeOOCMAmMKU, 001acmb
npUMeHeHUs.
4. Dunvmpol:
e AOQCOJIIOTHBIE!
v TOHKOBOJIOKHHCTBIE;
v IpyOOBOJIOKHHCTEIE;
v riy6okue;
e TymMaHOYTOBUTENN:
v HU3KOCKOPOCTHBIE;
v BBICOKOCKOPOCTHBIE;




v/ IBYXCTYIICHYATHIE;
v/ CETOYHBIE TYMaHO-OPBI3rOYIIOBUTEIH;
e TkaneBbie. TkaHeBbIH pyKaBHBINA GUIBTpP (CIOCOOBI pereHepauy pyKaBoB);
e 3epHHUCTHIE:
v'Hacaounble (HaChIMHBIC OABUKHBIC U HETIOABUKHBIC);
v KécTkue nopucTeie;
Qunbmpyrowue d1emeHmel, NPOPUIbL KOHCMPYKYUU, O0OCMOUHCMBA, HEOOCMAMKU, CNOCOb peceHepayul,
obnacmsb npuUMeHeHUsl.
5.MoKkpble nvlieynosumenu:
e [lonkie razonpomeiBaTeNy;
e Hacanounsie ckpyOOephI (THUITBI HACATOK);
e ["a3ompombIBaTeb € MOJABUKHOM IIapOBOM HACAKOM;
e TapenpuaThie razonpompiBaTeNy (IEHHBIE (DUIIBTPHI)
v/ ¢ IPOBAJILHOMU PEIIETKOM,
v/ C epeNIMBHON PEMETKOI;
® Mokpble anmapaTsl EHTPOOEIKHOTO ACHCTBHS (LICHTPOOESKHBIE CKPYOOEpHhI):
v/ ¢ TaHTEHCAJILHBIM TT0J[BOJIOM I'a3a,
v C BHYTPEHHHM 3aBUXPHTEIIEM;
e 'unponunamuyeckuii noeuteynosutens (I'I1);
e ["a3onpomebIBaTeny yaapHo-uHepHHoHHOro nercreus (YU/):
v ckpy06ep Jloitns;
v poTokiio Tumna N;
v UKIIOH ¢ BoasHOM muénkoit (LIBIT);
v/ MOKpBIH TIBUICYJIOBUTEND YIAPHO-UHEPIIMOHHOTO JEUCTBHUSI C Ta30X0J0M B BHIE TPYOBI
Benrypuy;
¢ Ckpy00epnl Bentypu:
v/ C LIEHTPAILHBIM (DOPCYHOUHBIM OPOIIICHUEM;
v’ ¢ neprdepuitHBIM OpPOIIEHHEM;
v/ ¢ IWIEHOYHBIM OPOIIECHUEM;
v/ C TIOZIBOJIOM JKHJIKOCTH 3a CUET SIHEPIUHU Ia30BOT0 MOTOKA,
Knaccuguxayus — moxpeix  nvireynosumeneti. Ilpeumywecmeo, Hedocmamku, npopuis
KOHCMPYKYUU, NPUHYUN Oeticmeus, 001acmb NPUMEHEHUS.
6.2nekmpogunomp
Mexanusm ynaeinuBaHus yactull. Cxema anekrpoduibrpa. JloCTOMHCTBA M HEJOCTAaTKH, 001acTh
npuMmeHeHus. Knaccudukanus 351eKTpopuiIbTpoB (OJHO30HHBIE M JIBYX30HHBIE; OJIHOMNOJbHBIE U
MHOT'OIOJIbHBIE; TOPU3OHTANbHBIE M BEPTHUKAJbHBIC; IJacTUHYaThle M TpyOuarbie). TpeGoBaHus K
OCAIUTENbHBIM U KOPOHUPYIOIIUM anekTpoaaMm. KoHerpykuuu anekTpoduibTpoB. CrocoObl
pereHepary J1eKTPOA0B (CUCTEMbI BCTPSIXUBAHUS U CUCTEMBI TPOMBIBKH 3JIEKTPOIOB).

II. CAHUTAPHAS OYUCTKA ATMOC®EPHBIX BBIGPOCOB OT OKHUCJIOB
A30TA, CEPBI, YIVIEPOJA

1.CanuTapHas OYHUCTKA Ta30B OT OKUCIIOB a30Ta.

1.1 Knaccudukanusi METOJJOB CAHUTAPHON OUYMCTKH T'a30B OT OKUCIIOB a30Ta.

2. BoccTaHOBUTENBHBIE METOIBI CAHUTAPHOM OYMCTKHU I'a30B OT OKUCIOB a30Ta.

2.1 Tepmudeckoe pa3IoKeHHUE OKUCIIOB a30Ta B IOTOKE HU3KOTEMIIEPATYyPHOH TIIIa3MBl.

2.2 KaranuTuueckoe BOCCTAHOBJICHHE a30Ta U3 €r0 OKHUCIIOB.

2.3 BoccraHoBiieHHE a30Ta U3 €r0 OKUCIOB C TIOMOIIBIO KUAKUX peareHTOB. Peazenmul, ypagnenus peaxyui.
IIpoghune koncmpykuuu.

2.4 BoccTaHOBIEHHE a30Ta M3 €ro OKUCJIOB NyTEM HX TMEpeBOJa B BEIIECTBA C HU3KON TeMmmeparypou
paznoxenus. Peazenmul, ypasuenus peaxyuit. Ipogpuns koncmpyxkyuu.

3. OKHCIUTENBHBIE METO/IbI CAHUTAPHONW OUMCTKHU Ta30B OT OKHUCIIOB a30Ta.

3.1 Oxucnenue HuTpo3HOTO raza (NO) kuciIopoa0oM U 030HOM B skHIKOH (aze. [Ipombluiiennas ycmanoska.



3.2 OkxucieHHe OKHCIOB a30Ta J>KUAKAMH pearcHTamu. Peazenmol, ypasnenus peaxuyuii. Ilpoguns
KOHCHpPYKYUU.

3.3 OkucneHne Ha HU3KOTEMIIEPATYPHBIX KaTaIn3aTopax.

4. CopOLMOHHBIE METOJTBI U METO/IBI TIOTJIOIIEHHST OKUCIIOB a30Ta 0€3 U3MEHEHUS CTEIICHN OKHUCIICHUS a30Ta.

4.1 IlormnomeHre OKUCIIOB a30Ta BOJHBIMHU pacTBOpamu Imenoducii. Peazenmut, ypasnenusn peaxyuit. Ilpogus
KOHCHpPYKYUU.

4.2 AncopOrusi OKHCIIOB a30Ta TBepabiMu copOenTamu. Ilpoghuns koncmpykyuu.

5. CaHuTapHas o4mCTKa ra3oB oT yraporo raza (CO).

5.1 KoHBepcus BOASHBIM ITapoOM.

5.2 IloraoieHne MeTHO-aMMHUAYHBIM PACTBOPOM.

5.3 OuncTKa JKUIKAM a30TOM U METAaHUPOBAHUE.

JlocTonHCTBa, HEOCTATKH, [IEIECO00Pa3HOCTh MPUMEHEHHSI.

5.4 MaslooTXO/THBIE TEXHOJIOTHH: HCIIOJIH30BAHUE YTapHOIO ra3a B MPOW3BOJACTBCHHBIX ITUKJIAX.

6. CanurapHast 04rcTKa ra3os ot SOa.

6.1 Knnaccuduxkarust METO10B OUYUCTKY ra3oB oT SO;.

6.2 I{ukIn4ecKrHe METOBI.

6.2.1 ITapoBbIe METOABL.

6.2.2 IleuHbie METOBI.

6.2.3 AncopOrmonHbie MeTobl. Peazenmul, ypasuenusn peaxuuii. Ipogpuns koncmpyxkyuu.

7. JIOCTOMHCTBA W HEOCTATKH MACCHBHBIX METOJOB CHIKEHHUS KOHIIEHTPAIIMH BPEIHBIX BEMIECTB B aTMocdepe.
PaccenBanue BpemHbIX mpumeceld B aTMocdepe U BIMSHUE METEOYCIOBUN HA PAaCcCEUBAHUE 3arps3HSIONIMX
BEIIIECTB. HOpMAaJIbHAs TeMIIepaTypHas CTpaTU(UKAIIUSA U MHBEPCHs MPHU3EMHBIX CI0EB aTMochepsl, CKOPOCTh
BETpPa, HATMYHE U XapaKTeP OCAIKOB.

1. METOAbI OUUCTKU CTOYHbBIX BO/]
1. buosoruyeckue METOIbl OUUCTKU CTOYHBIX BOJ.
1.1 AspoOHble:
v/ a9pOTEHK (CMECHUTEND U BHITECHUTEID),
v/ 6uoGUILTP POQUIIb 3arpy3KH,
v/ IOUBEHHBIE METOIBI (110711 PUIBTPALUMH M OIS OPOILEHHUS),
v/ GHOIIPYIbL.
1.2 AHa»poOHBIE:
v/ CENITUKTEHK,
v’ IBYXBSIPYCHBII OTCTONHHK,
v/ METaHTEHK.
DIIeMEHTHI TIPOQIIIS OYMCTHBIX COOPYKEHUH, MX OMOIEHO3bI U OMOJOTHIECKUE MPOIIECCH MABIX IIUKIIOB
yriaepojia, a3oTa M Cepbl, Pa3BUBAIONIMECS B BHIINIE YKa3bIBAEMBIX OYHCTHBIX COOPYXKCHUSAX. Y CIOBUS
IIPUMEHCHU A OMOJIOTHYECKHX METOA0B OYNCTKH CTOYHBIX BO.

2. XUMHYECKHE METOJIbl OYMCTKH CTOYHBIX BOJI.

2.1 Heirpanu3zanus KUCIOT ¥ OCHOBaHWN. PeareHTsl. Y paBHEHHS PEAKIIU.

2.2 DkcrparupoBanue. [lpupoga mpoiiecca, SKCTPAreHThl W CHOCOOBI MOJAaYM €r0 B CTOYHBIC BOJIBI.
OKCTPaKLIMOHHBIE KOJOHKH.

2.3 OxkucnutenbHble MeTonbl. VX o0nacTe NpUMEHEHWS W HEAOCTaTKU. PeareHTsl M ypaBHEHUS
XUMHAYECKUX PEaKLIUH.

3. Obe33apaKUBaHHUE BOJIBI:
v/ XJIOPOM H XJIOPOCOAEPKALIUMU BEIECTBAMH,
v’ propom u HogoM,
v’ 030HOM,
v yIIbTPa3sByKOM,
v yIbTpadHOIETOBBIMU JTyYaMHu,
v/ moHamu cepeodpa.
v’ Tepmuueckoe 00e33apakuBaHue.
DddexkTruBHOCTE. JIOCTOMHCTBA M HETOCTATKH.

4. OU3UKO-XUMHYECKHE MCETOAbI OYUCTKHU CTOYHBIX BOI.



4.1 Koarymamus u dioxkyisnus. [Iprpoma 3THX poIeccoB, MeXaHu3M oOpa3oBaHus (BIIOKyII. PeareHTHI:
KOAryJISIHTBI U QUIOKYISAHTEL. DakTopsl, onpeaenstoniye 3¢ (HEeKTUBHOCTh KOATyJIIIIMOHHON OYHCTKH.

4.1.1 YCcTaHOBKH IS KOATYJIMPOBaHUS U (JIOKYIHPOBAHMS IIPUMECEH CTOYHBIX BOJ: CMECHUTEIHN, KaMEPHI,
OTCTOWHUKH (TOPU30HTANLHBIC U paanaibHble). Jl0CTOMHCTBA, HEAOCTATKH, 00JaCTh IPUMEHEHHUSI.

4.1.2 DAeKTPOXUMHUYECKOE KoaryiaupoBanue. JloCTOMHCTBa, HEOCTATKH, 00JIaCTh TPUMEHEHUS.

4.2 dnortanus. [Tpuposaa (aoTalMOHHBIX IPOLIECCOB.
4.2.1 PasHoBHAHOCTH (DNOTaIMK, CBSI3aHHBIE C PA3HBIMU CHOCOOAMH HACBIIICHUS CTOYHON BOJBI
IIy3bIPbKaMU BO3yXa!
v/ HaropHas,
v/ BakyyMmHasi,
v (prroTanus ¢ MEXaHMYECKMM JTUCIIEPIUPOBAHUEM BO3/yXa,
v’ (hiiotanus ¢ nojayeil Bo3ayxa yepe3 MopucThie MaTepualbl;
JlocTOMHCTBA U HEJJOCTATKH 3TUX CIOCOOOB MOJTYyYEHHS MY3bIPHKOB B CTOYHBIX BOJIAX.
PazHoBHIHOCTH ()IIOTOOTCTOIHUKOB:
v/ TOPU30HTAIILHBIIH,
v paauanbHbIN,
v/ OTCTOMHMK C HAKJIOHHBIMH TUIACTHHAMH,
v/ BIIEKTPOKOArYIISIIIHOHHO (IO TAIMOHHBIE.
OO6macTh MpUMEHEHUS, TOCTOMHCTBA.
4.2.2. I'nyounnoaaresnonHas cenapauus. [Ipunnun gerictBus. JJocronHcTBa, 001aCTh IPUMEHEHHS.

4.3.1 CopOrust. [Ipupona copOumonHsix nporieccoB. COpOCHTHI.
v copOIMs B TUHAMUYECKUX YCIOBHSIX,
v/ COpOIHMS B CTATHYECKUX YCIIOBHS,
CopO1moHHBIE YCTAHOBKH.
4.3.2 Wonnerii obmen. Ilpupoma mporecca. Otiawmuue ero OoT mporieccoB copOimu. PasHoBUaHOCTH
MOHUTOB: MPHUPOJHBIE U HCKYCCTBEHHBIC. XapaKTEPUCTHKH HOHHMTOB. CXEMbl MOHOOOMEHHON OYHMCTKU
CTOYHBIX BOJI.

4.4 Damopanus. [lpuponma mpomecca. Pextudukanms kak sBarmoparoHHBIA Meron. I[lapooTroHHoi
KoJIoHKa. Cxema peKTH()UKAMOHHOW yCTaHOBKU HEMIPEPBIBHOTO JICHCTBUSL.

5. MexaHnueckrue METObI.
5.1 Ilpouecc orcrauBanus. 3akoH Ctokca.
5.2 KoHCTpYKIIMH OTCTOMHUKOB:
v/ BEpTHKAIIbHEIE,
v TOPU3OHTAIILHEIE,
v/ pasiuanbHbIE.
5.3 Mexanndeckue peméTku. Mx npeaHa3HaueHne U IpuMeHeHne. Pemérku nonpasaemnsioT Ha:
v/ IOJIBVKHBIE M HETIOABHIKHBIE;
v ¢ MEXaHU3UPOBAHHOM M PYYHOU YMCTKOM;
v yCTaHABIMBAEMbIE BEPTUKAJILHO WJIH HAKJIOHHO,
5.4 T'unpouukinonsl. [lpunnun aefictus. [Ipenmymecta. O61acTh TPUMEHEHHS.
v/ OTKPBITHIE THAPONUKIOHBI 0€3 BHYTPEHHUX YCTPONCTB JUIS PAa3JIeibHOTO U3BICYECHHUS U3 CTOYHBIX
BOJI pPa3HBIX (paKInii B3BEIICHHBIX BEIIECTB;
v/ OTKPBITHIA MHOTOSIPYCHBIH IIUKJIOH.
5.5 3epHucTble QYUIBTPHI (HATIOPHBIE):
v' OIHOCIIONHEIE,
v\ MHOT'OCJIOWHBIE.

BOITPOCEI K 3AUETY
Pasznen 1. buocdepa. Yuenne B.M.Bepnaackoro o xuBoM Bemectse. KpyroBopoT BeliecTs B
o6uocdepe. buonornyeckue mporecchl MalblX I[MKIOB yIJIepoja, a30Ta W Cepbl: XEMOCHHTE3,
dorocuntes, rereporpodHas ¢ukcauus COz, OpoxxeHue, IpIxaHue (a’poOHOE UM aHa’POOHOE),
aMMOHUUKALMS, HUTpUPHUKaMA (aBTOTpodHAs U reTepoTpodHas), JeHUTpUPHUKaIM, a30THUKCAIHS,
aCCUMWISILIUA  HUTPATOB, cynbpodukanuss u aecyibPoduxanus, acCUMUISALUS CylbpaToB —



Ba)KHEHIIINE MPOLECCH OMOJIOIMYECKOW OYMCTKU CTOYHBIX BOA. ['eonoruyeckoe W rUApOXMMHUYECKOE
3Ha4YEeHUE LMKJIOB YIJIepona, a3ora u cepbl . (CucremaTtuka »)uBoro mupa no Burrekepy. Ctpoenue
9YKapHOTHOH M MPOKapUOTHOU KIeTOK. Bupyc — Hexiietounas gpopma xu3nu. [IpogykTuBHast BUpycHas
uHpexys. MeponpusTus 0 CHUKEHHUIO PUCKAa BUPYCHOI'O 3apa)KCHUs M PaclpOCTPaHEHUs BUPYCHBIX
UHEKIHH.

buoreonienos, ero opranuzaiys U rpaHullbl. DKosoruyeckue (akTopbl. 3aKOH OTHOCUTEILHOTO
necTBUs HKO(PAKTOPOB. 3aKOH OMOJOTHYECKOTO0 ONTHMYyMa, €ro 3HA4YeHHUE ISl COBEPLICHCTBOBAHMUS
MPUHLIMIIOB 3KOJOTHYecKoro HopmupoBaHusa. Koncopius nmo Masunry. Tumbl cBA3eil KOHCOPTOB C
SIAPOM KOHCOpUMH. B3aMMOOTHOILIEHUsS pacTEHUN C >KMBOTHBIMU. B3aMMOOTHOILIEHUs pacTEeHUN B
¢uronienozax. CyrouHasi, Ce30HHAs W pa3HOTOJUYHAs M3MEHUYMBOCTH (uroneHo30B. Cykueccus:
NEpPBUYHAs U BTOPUYHAS.

Pasnenll. 3eséHoe CTpPOMTENBCTBO —  CO3AaHHE YCTOMYHUBBIX 3JKOCHCTEM.
O3n0poBHUTEIbHAS POJIb 3€JEHBIX PACTEHU.
CozfiaHne yCTOWYMBBIX IKOCUCTEM:

v BiusHHE H3BECTKOBOTO IPOMBIIIIEHHOIO a’p030Jii HA BEYHO3EIEHBIE KOMIIOHEHTHI
TOPOJICKUX (PUTOIIEHO30B;
BnusHne nuokcuia a3ora BHIXJIONOB aBTOTPAHCIIOPTA HA 3€JIEHBIE pAaCTEHUS
Bnusane nuokcuna cepel Ha 3€IEHBIC PACTCHUS;
3alMTHBIE MEXaHU3MbI PACTEHUHN OT JEHUCTBUS arpeCCUBHBIX Ia30B;
3alUTHBIE MEXAaHU3MBI OT JEHCTBUS MPOMBIIUIEHHOTO LIEJI0YHOIO a’pO30JIs;
Y CTOWUYMBOCTH K PEKPEAITMOHHON Harpy3Ke;
O3zeneHeHne  TOPOJOB C UYEPHOM METaUIyprueili M NPOU3BOACTBOM CTPOMUTEIBHBIX
MaTepuaios;

AN N NN

O310pOBHUTEIIbHAS POJIb PACTCHHUM:
Boinenenne pacTeHUAMHU KHCIOPOAA U MOTJIOMIEHUE YIIEKUCIOTO U APYTUX arpeCCUBHBIX
rasosB;
[ITymo3amuTHBIE CBOMCTBA PACTEHU;
CHixeHHe 3anbUIEHHOCTH BO3/lyXa C yYaCTHUEM PACTEHUI;
Kimmmatoob6pasyromiast poib pacTeHHi;
bakTepuriuanabie CBOCTBa pacTeHU, GPUTOHIIUIBL;
OCTETUUECKHE CBOMCTBA JIECOIOCAIOK.

<

AN N NEN

Paznen 111. Armocdepa. Xumnueckuit coctaB. Mctounuku 3arpsisHeHUsA. O30HOBBIN DKpaH,
UCTOpHUS ero (OpMHUPOBAHUS M IUIaHETapHast poib. Mojenu mapHUKOBOTO 3(deKTa mpru3eMHBIX CIOEB
aTMoc(epbl, HETaTHBHBIC TMOCJIEICTBHUs MapHUKOBOTO 3 dexra. Xumus oOpa3zoBaHUs aTMOCHEPHOTO
a’po30J1s ¢ yyactueM paaukanos u apyrux dactuil (SO2, NO2, H20, O, CO, NH3, HNO3, H2SO4, OH").
ATtMocdepHbIe ocagku — mporecc camoouunieHus: atMmocdepsl. OcobeHHOCTH aTMOCc(epsl TOPOJIOB C
YEPHOU METAJUIYPIME M IPOU3BOJICTBOM CTPOMTENIBHBIX MaTepuasioB. Mcronb3oBaHuE Xapakrepa
MPOCTPAHCTBEHHON JUHAMHUKHU TIIOKa3aTellell XUMHUYECKHMX CBOMCTB CHEra B CBSI3M C 3a/JadyaMu
AKOJIOTMYECKOT0 30HUPOBAHUS OCBAUBAEMON TEPPUTOPUHU H 3€JIEHOTO CTPOUTENHCTBA TOPOJOB C UEPHOU
MeTaTyprue (Ha mpuMmepe mpocTpaHCTBeHHOM n nuHamuku pH cHera r.MaruuTtoropcka). Xapakrep
MEXKT0JIOBOM TMHAMHUKHA XMMHYECKUX CBOMCTB CHEra KakK MHIUKATOP OLEHKH Pa3BUTHS SKOJIOTHUECKOM
CUTyalldd B MPOMBIIUICHHBIX Topojax. DakTopsl MPOCTPAHCTBEHHOH, CE30HHON M MEKIr0J0BOU
JUHAMHUKH [T0Ka3aTeIe KUCIOTHO-OCHOBHOTO COCTOSIHUSI CHETa NPOMBIIIJIEHHBIX TOPOAOB (Ha pUMepe
r.MaruuToropcka).

Paznen 1V. TI'mapocdepa. BeTBu kpyroBopoTta BOJbI, X IJIaHETapHAs posib. MeTeOpHbIE BOBI,
ux rexesuc. [lpomeccel GOpMHUPOBAHNS XUMHUYECKOTO COCTaBa METEOPHBIX BOJ. XMMHUYECKHE CBOWCTBA
HOPUPOAHBIX BOJ: 001Iast MUHepann3anus, pH, OKUCIUTEIbHO-BOCCTAHOBUTEBHBIN MOTEHIM AN, (POPMBI



KECTKOCTM M METOJbl  CHHXKEHHS  KECTKOCTH, (OpMBI  arpecCUBHOCTH  (YIJIEKHCIIOTHas,
BbIIIEJIauMBalOIas, OOLIEKUCIIOTHAs, MarHe3uasbHasl, cyabdartHas). MicTouHuKkY 3arps3HeHus.

Pazgen V. IlouBa — xommnoHeHT Ouocdepsl. IlnanerapHas ponb MOYBBI M POJIb MOYBHI B
ouoreonieno3e. Konnenmus B.B.[JokydaeBa o ¢dakTopax mouBooOpazoBanus. [Ipodwibs momzomucTtoit
noyBbl. Teopus moa3071000pa30BaTENBHOTO MpoIiecca.

Xumus noys. [lornoturensHas cnoco6HocTs ouB 1o K.K.I'eapoiiry. OTnnune noHO-00MEHHBIX
npoIieccoB OT npouecca copouuu. [Ipupoaubie HOHUTHL. POPMBI TOYBEHHOW KMCIOTHOCTH: aKTyalbHasl,
0oOMEHHas U TUAPOIUTHYECKAS.

Buosorus mous. [TouBeHHbIE rPUOBI, NX IKOJOTHUECKUE TPYIIBI H 9KO(PAKTOPHI, OTPEACISIOINE
ux pasBuTHe. [louBeHHbIE BOJOPOCIH, UX HKOJOTHYECKHE TPYIIBl U 3KO(AKTOPHI, ONpEAEISIOIINe UX
pa3BuTHE. YUYacTHE IOYBEHHBIX BOAOPOCIEH B METOAaxX OWOJOTHYECKOW OUYMCTKH CTOYHBIX BOJ.
JlumaitHukn W JTUXCHOWHAMKAIWsA 3arps3HeHus arMmocdepobl. [louBeHHple JkuBOTHBIE. Ux
kinaccudukanus, Tpopudeckue rpynmsl. [Ipocteiimme, yepBH, WICHUCTOHOTHE, MieKomuTaromue. Mx
9KOJIOTHYECKHE (QYHKIUHU. YdYacTHe NPOCTEHIIMX M 4YepBeil (Hemarol M KOJOBPATOK) B Ipoleccax
OHMOJIOTMYECKON OYMCTKU CTOYHBIX BOJ.

Pa3gen V1. MOHUTOPHMHT cpelbl 00UTAHUS.

ATmocdepHblii MOHUTOpUHT. Ero mens W 3agauu, NPUHLUNBI OpraHU3alMy, KaTerOpHUH MOCTOB
(cranoHapHBIA, TEpeABIKHONW mondakenbHbld, MapmpyTHeiii). IlepeaBmwkubie mabopaTopun
skogornueckoro koHTpouss (ITJNIDK). Kareropuu ITJISK. Kputepun BeiOOpa METOIOB U 000PYIOBAHUS
[UIDK. IIporpaMMBbl 3KOJIOTHYECKOTO MOHUTOPHHIA, OCYLIECTBIsieEMble ¢ ToMoIbo [IJIDK.

ITporpamMmMbl  aTMOC(EpPHOrO M T'MIPOXMMHUYECKOIO MOHUTOPUHIA (Ha MpUMeEpEe HCCIIEI0BaHUS
KHCJIOTHO-OCHOBHOI'O COCTOSIHUS CHETa I.MarHuToropcka).

[TouyBEHHO-XUMHUYECKUIT MOHUTOPUHI NPOMBIIUICHHBIX TEPPUTOPUN (HAa NpUMEpPEe OLEHKH
peakuyMyu XBOMHOTO oOmaja BEYHO3ENEHBIX IOPOJA JEPEBbEB B IIpeleiax 30HBI PacHpOCTPAHEHUS
HPOMBIIIIJIEHHOTO LIEI0YHOT0 a3pPO030JIsL.

Busyanuzanus — coBpeMeHHbIe TEHJEHIIMHM Pa3BUTHUS 3KOJOTHYECKOr0 KOHTPOJsA. Poiap MeTon0B
BU3YaJIbHOM OMOMHAMKALIMK 3arpsi3HEHHs aTMoc(epbl ¢ IMOMOIIBIO BBICHIMX PAcTEHUl B cHUCTEMe
KOMIUIEKCHOTO MOHMTOPHUHIA MPOMBIIIJIEHHBIX T'OpPOJOB M PETrMOHOB. JlocTOMHCTBa METOIOB
BU3YaJIbHOM OMOMHMKAIIMK 3arpsA3HEHUS aTMOC(EPHI C IOMOLIbIO BBICIIUX PACTEHHH.

Pazngen V11. Konnenuus ITI1K.

[Ipenensno npomyctumass koHueHtpauus (IIJIK) BemecTB-HOpMaTuB KadecTBa OKpY’Karolei
cpensl. [TIIK 3arpssustomux aTtMocdepy BEIIECTB: MAaKCUMaJIbHO pa3oBas M cpeaHecyToyHas. Mx
IIPUHLUIIEI HOPMUPOBAHMUS.

ITAK 3arpsssstomux MnoBepxXHOCTHbIE Boabl cymu Bemects: IIJIK rurumennueckas, IIJIK
priooxo3siictBenHas u I1JIK 6uoreoxumuyeckas. Mx npunnunel Hopmuposanust. Konnenmus [latuna:
MaKCUMaJbHO HEIEUCTBYIOILINE, IOPOrOBbIE U TOKCUYHBIE KOHLICHTPALIMKA BPEHBIX BEILECTB B BOJE.

Henocratkn  konmenmuu  [IJIK.  CoBepmieHcTBOBaHME  MPUHIIMIIOB — KOJOTHYECKOTO
HOPMMPOBAHHUS: MIPEACIBHO AOIYCTUMAs DKOJOTMUYECKask HArpy3Ka — aJlbTEPHATUBHBIN DKOJIOTHYECKUI
HOPMAaTHUB Ka4e€CTBA OKPYXKAIOUIEH cpebl ¢ y4ETOM IPUHIUIIOB PAlMOHAIBHOTO IIPUPOAOIIOIB30BAHHS.

7 OueHo4HbIe CpeCTBA AJIs1 NPOBeIeHUs MPOMEKYTOUYHON aTTeCTAIMU
a) [lnannpyemble pe3yabTaThl 00y4eHHs M OLEHOYHBIE CPEACTBA JIJIs MPOBeAeHNUs MPOMEKYTOUHOI
aTTeCTALUM:

Crpykrypssbiii | [Imanupyemsie pe3ynbTaThl 00ydeHUs OueHouHbIE CpeIcTBa
JJIEMEHT
KOMIIETEHINH
OIIK-5: cnoco0HOCTBI0O NPHUMEHATH B INPAKTHYECKOH [JAeATEeJbHOCTH NPUHIUIBI
PALHOHAJBHOIO MCIOJIb30BAHNS IPHPOIHBIX PECYPCOB M 3aLUTHI OKPY/KAIOLIEH cpebl
3HaTh OcHoBoOIOJIaralONINe 3aKOHBI NPUPOJGI: | Beimomnenne  maboparopHoi

IPUHIUIIBI opraHu3anuu u pasBuTus | pab0Th  «BusyanbHas oOueHKa
peaKnnu XBOHHOI'O ornmaga H




ouochepsl, €€  CTPYKTypy,;  IPHHIUIIBI
OpraHu3anuy,  pas3BUTHSA,  YCTOWYHMBOCTH,
CTPYKTYpYy OHOTEOIIEHO30B.

3aKOHBI B3aUMO/ICHCTBHUS KUBBIX
OpPraHU3MOB U UX COOOIIECTB CO CPeo
O6I/ITaHI/ISI; NMPUHIUIIBI pallMOHAJIBHOTO
IPUPOJIONIOIB30BAHUS U MEPCIIEKTUBBI
CO3JIaHUsI SKOJIOTUYECKH OEe30IacHBIX
TEXHOJIOTH.
CoBpemeHHbIE IIpOrpaMMBL U IIPOEKTHI
9KOJIOTMYECKOT0 MOHUTOPUHTA CPEbl OOUTAHHUS.

MEINOYHOCTH  CHEra TOpPOJAOB
4EPHOM METaTypTUn», clada
TEOPUH o TEeMaM:

«IKOJIOTUYECKOE 30HHPOBAHUE
MPOMBIIIIEHHBIX TEPPUTOPHID»,
«OcCHOBBI (uToreHOTIOTHIY,
«OKOJOTHYECKUI MOHUTOPUHI

YMmerb I'pamMOTHO BECTH BU3yalIbHBIE Brinonnenue nabopaTopHO
OMOMHIMKAIIMOHHBIE HAOIIOIEHUS B CBSI3U C paboTsI “BusyanpHas
3aJladyaMy 3KOJIOTHYECKOTO MOHUTOPHUHTA U OMOMHTUKALIUS 3arpsA3HEeHUS
rPaMOTHO OLICHUBATh MOCJIEACTBUS CBOEH aTMocdepbl c MOMOILBIO
npo¢ecCHOHANBEHON 1eSTeTBHOCTH. BBICIINX PACTCHHUI B MOJIEBLIX U
IIpumeHsTh METO/IbI palMOHATIBHOTO | KaMepaIbHBIX YCIOBUAX U
IIPpUPOAOIOJIB30BaAHUA JId CO3AaHHUA yCTOI\/'I‘-II/IBI)IX OTBETBI IIO TEMaM: <«METOAbI
SKOCHCTEM C TIOMOUIBIO 3€JIEHOTO CTPOUTENBCTBA. | PalMOHAIBHOTO

MIPUPOIOTOIH30BAHUS JUTSt
CO3JIaHUA YCTOWYMBBIX
9KOCHCTEM c IOMOUIbIO
3€JIEHOTO CTPOUTEIIbCTBAY

Baagern IIpakTHyecKMMHU HABBIKAMU 10 OIIPEACIICHUIO Brinonxenue nmabopaTopHOM
YpOBHEH BO3/IEHCTBHS aHTPOTIOTCHHBIX (DaKTOPOB | pa0dOThl «AHAIN3 HEKOTOPBIX
Ha DKOCUCTEMBI; 3arps3HAIONINX atMochepy

MeroaamMu METOIBI PALMIOHATBLHOTO BelecTs ¢ nomoupio ['X-1»u
IIPpUPOAOIOJIB30BAHUA MJIA CO3AaHUA yCTOI\/’IT-II/IBI)IX OTBEThI 10 TEMaM:
3KOCHCTEM Ha 3Tale MPOEKTUPOBAHUS 3€IEHOTO «Atmocdepay, «ImobambHBIC

CTPOUTEIHCTBA.

CrocobamMy  MHUHAMHU3aIMKM ~ HEOIArompUsTHOTO
BO3/ICMCTBUS Ha OKPYKAIOLIYI0 IPUPOTHYIO CPEIy
1 37I0POBbE YEIIOBEKa

MPOOJIEMBI HKOJIOTUNY

OK-8: roToBHOCTHI0 MOJIb30BATHCH OCHOBHBIMU METOAAMM 3aIIUThI MPOU3BOACTBEHHOI0
NMEPCOHAJIA U HACEJeHUs OT BO3MOKHBIX MOCJIEACTBUA aBapuil, KaTacTpod, CTUXUITHBIX

OeacTBMI.
3HaTh Mertobl CHIKCHUS AHTPOTIOTCHHBIX | Bhinonnenne  naboparopHOM
BO3JEHCTBUI, a TakKe IEPCIEKTUBEl X | PaOOTHI «Orenka
COBEpILEHCTBOBAHMS. Meponpustus 110 | 3aBUICHHOCTH BO3/yXa
00ECTIEUEHHIO IKOJIOTHIECKOM Oe3onacHocTy | BECOBRIM MCTOMOM» M OTHET 1O
TEXHOJIOTHI ¥ TEXHUYECKHUX MTPOCKTOB. HOW,  OTBCTRI MO TCMaM:
«OuncrTka IMPOMBIIUICHHBIX
ra3oB OT IIbLIN», «CaHI/ITapHaH
OYHCTKA I'a30B)»
YMeTh ['pamMOTHO BecTH BH3yallbHbIE HAOMIOJCHUS | Boimonnenue nabopaTopHOH
B CBA3M C 3aJa4aMu 5KOJIOTUYECKOro | paborsl  “OneHKa  peakiyu
MOHUTOPHHTA. MMUTHEBONH BOJBI BHU3YaJbHO  H
['DAMOTHO OLEHHMBATb BIMSHHE cBoeif | OTICT MO HEll; TECTHPOBaHKE 1O
IPO(ECCHOHANEHON NEATENBHOCTH B CBA3M C | oo (XMMHA TIPHPOIHBIX BOK,
«O4YrCTKa CTOYHBIX BOI».
3a/lauaMi  3allUThl  TPOU3BOJCTBEHHOTO
nepcoHania W HaceleHWs OT  JeiCTBUS

OTACHBIX U BPEIHBIX (PaKTOPOB.

IIpumeHATs  METOABI  PALMOHAIBLHOTO
IIPUPOAOIIOIB30BAHMS JUIS CO3IaHUA
YCTOWYUBBIX DKOCUCTEM.




PaccunutniBaTh TEXHHYECKHE peicHuda 110
YMCHBHICHUIO TCXHOI'CHHOI'O BOSHGﬁCTBHﬂ Ha
IPHUPOAHBIC KOMIIOHCHTEIL.

Baapern [IpakTuecKMMU HaBBIKAMH 110 TectupoBanue 1O TeMaM:
ONPEAEICHUIO YPOBHEW BO3CUCTBUSA «Konuenmus TJIK»,
AHTPOIIOTCHHBIX ()aKTOPOB HA IKOCUCTEMBI, «Konuenmus [T129H»,
Meroaamu METOBI PALMOHAIIBHOIO «Kpyrosopor  BemecTts B
MPUPOJONOIB30BAHUS JI CO3/IaHUSA o6uocepe», «OCHOBBI

YCTOMYMBBIX SKOCUCTEM Ha 3TaIe (bUTOIICHOIOT U

IIPOCKTUPOBAHUA 3eJIEHOT0 CTPOUTCIILCTBA.

0) [lopsiiok NpoBeaeHNsI MPOMEKYTOUYHON ATTEeCTAIIUM, TOKA3ATEIH U KPUTEPUH
OlLlCHNBAHMSA:

OnenuBaetcst paboTta Ha 1a0OPATOPHBIX, B OTBETAX Ha TEOPETUYECKUE BOIIPOCHI, B TOM UHUCTE Y
JIOCKH, BO BJIQICHUH MPAKTUYECKUMHU HABBIKAMH BU3YaJIbHOT'O 3KOJIOTHYECKOTO KOHTPOJIS.

Kpurepun onenkn 3auéra:

1. OneHka «3a4T€HO» BBICTABIISIETCS CTYACHTY, KOTOPBI UMEET IOMYCK K 3a4éTy U NPOYHO
YCBOWJI HPEAYCMOTPEHHBIM MPOrpaMMHBIA MaTepUal U IPaBUIBHO OTBEYA€T HA TPU BOIIpoOCa
ounera. [Ipu 3TOM IEMOHCTpUPYET IIIyOOKHE CUCTEMAaTU3UPOBAHHbBIE 3HAHUS, BIAJAEET IPUEMaMU
pacCyX/eHHUs M COIOCTaBISE€T MaTepuall M3 pa3HbIX HCTOYHUKOB: TEOPHUIO CBA3BIBAET C
MPAaKTUKOH, APYTUMH TeMaMH JAaHHOTO Kypca, APYrHX U3y4aeMbIX MPEJIMETOB.

2. OueHKa «HE 3a4TeHO» BBICTABIIACTCS CTYACHTY, KOTOPBIM HE MOJYYMJI JIOMYCK K cAade
3ayéTa 1Mo OMJIeTaM MJIM B Cilydae JolycKa K 3auéTy Mo OuseTraM NMpaBWIBHO OTBETHJI HA OJIUH
BOIIPOC OmieTa, a B OTBETaX Ha JiBa JPYTUX BOIpOca Omiera JOIMYCTHUJ CYIIECTBEHHBIE OMINOKH,
HE MOXET OTBETUTb Ha JIOMOJHUTEIbHbIE BONPOCHI MpPENOJaBaTeNss U HE HMMEET LEIOCTHOIO
npeacTaBieHus o auciuminHe. CaMoCTOsTeIbHAs 3aMEHa CTYAEHTOM OJHOTO BoIpoca Omiera
JPYTUM paclieHUBAeTCs KaK OTCYTCTBUE OTBETA MO BONPOCY OMIIeTa.

BOITPOCHI K 3AUETY

Pasznen 1. buocgepa. Yuenue B.M.Bepnanckoro o xuBom BemiecTtBe. KpyroBopor BeliecTs B
6uocdepe. buonornyeckue npouecchl MalbIX I[MKIOB yIJIepoJa, a30Ta U CEpbl: XEMOCHHTE3,
¢orocunte3, rereporpodHas ¢ukcamus COz, OpokeHue, apixaHue (a’poOHOE H aHa’pOOHOE),
aMMoHu(puKanus, HuTpuduKamus (aBTorpodHas U rerepoTpodHas), AeHUTPUPUKALIHS, a30TPUKCAIINS,
ACCUMWJISILIMSAL  HUTPATOB, Cyiabpodukanus u jaecyabpodukanus, acCUMIIANUS CyIbpaToB —
Ba)KHEHIINE MPOLECChl OMOIOIMYECKONH OUMCTKH CTOYHBIX BOA. [ 'eojormueckoe M THAPOXUMHYECKOE
3Ha4YeHHE IMKIIOB yriiepoja, a3oTa u cepbl . Cucremaruka >xuBoro mupa mno Burrexepy. CtpoeHne
9YKapHOTHOM U NPOKapUOTHOM KileTOK. Bupyc — Heknerounas ¢popma >xu3Hu. IIpoaykTuBHas BupycHas
uH}eKpst. MeponpHsTUs 10 CHIKEHHIO PUCKAa BUPYCHOTO 3apa)KCHUsSI M PACTIPOCTPAaHEHUs] BUPYCHBIX
UHPEKIHH.

buoreonenos, ero opranuzanusi U rpaHULbl. DKOJIOTHUYECKHUE (aKTOpbl. 3aKOH OTHOCUTEIBHOTO
necTBus HKO(PAKTOpPOoB. 3aKOH OMOJOTHYECKOTO0 ONTHMYyMa, €ro 3HA4YeHHUE ISl COBEPLICHCTBOBAHMUS
IIPUHIUIIOB 3KOJIOTHYECKOT0 HOopMmupoBaHusA. KoHcopuus no Masunry. Tunel cBsi3ell KOHCOPTOB C
SApOM KOHCOpUMHU. B3anMMOOTHOLIEHMsS pPAacTeHMH C KMBOTHBIMH. B3anMOOTHOIIEHUS pacTeHUH B
¢utoueno3ax. CyTouHasi, CE30HHAas W Pa3HOrOJMYHAs H3MEHUMBOCTH (uToneHo30B. Cykueccus:
HepBUYHAS U BTOPUYHAS.

Paznenll. 3enénoe cTpoOMTENBCTBO —  CO3JaHME YCTOWYHBBIX JIKOCHCTEM.
O3x0poBHUTE/IbHAS POJIb 3€JIEHBIX PACTEHHUI.
Co3aHue yCTOMYHMBBIX YKOCHCTEM:




<\

BnusHre W3BECTKOBOTO MPOMBIIIJIEHHOTO a3p030Jisi Ha BEYHO3EJIEHBIE KOMIIOHEHTHI
TOPOACKUX (UTOIIEHO30B;

Bnusnue nuokcuia a3ora BHIXJIONOB aBTOTPAHCIIOPTA HA 3€JIEHBIE PACTEHUS

Bnusane nuokcuna cepel Ha 3€JE€HBIE PACTEHMUS;

3alMTHBIE MEXaHU3MbI PACTEHUHN OT JEUCTBUS arpeCCUBHBIX Ia30B;

3alMTHBIE MEXAaHU3MBI OT I€UCTBUS IPOMBIIIEHHOTO HIEJIOYHOTO a’pO30JIs;

Y CTOWUYMBOCTB K PEKPEALMOHHON HAarpy3Ke;

O3zeneHeHre  ropojJoB € YEPHOM METALTYPTHEH M IMPOU3BOJCTBOM CTPOMUTEIBHBIX
MaTepuasoB;

ANANE N NN

O310poBUTENIbHAS POIb PACTCHUM:
Beigenenue pacTeHUsAMH KUCIOPOAA U MOTJIOIIEHHUE YIIIEKUCIIOrO U IPYTUX arpeCCUBHBIX
ra3os;
[ITymo3anuTHBIE CBOMCTBA PACTECHMIA;
CHmxeHue 3anbUIEHHOCTH BO3/1yXa C yYaCTUEM pacTEHUl;
Kimmmatoo6pasyromiast posib pacTeHHI;
Bakrepuruansie cBolCcTBa pacTeHU, GUTOHIIUIHI,
DcTeTUUECKUE CBOMCTBA JIECOMIOCAOK.

<

AN N NANEN

Paspen 111. Armocdepa. Xummnueckuii coctaB. Mcrounukn 3arpsizHeHusi. O30HOBBIM DKpaH,
UCTOpHUsS ero (OPMHUPOBAHUS W IIaHETapHas poib. Moieny MapHUKOBOTO AP PeKTa MPU3EMHBIX CIOEB
aTMocdepbl, HeraTUBHBIE TMOCIEACTBUS MAapHUKOBOro 3¢ddexra. Xumus oOpa3oBaHUs aTMOCHEPHOTO
a’p030J1s ¢ yyacTueM paaukanos u apyrux dactuil (SO2, NO2, H20, O, CO, NH3, HNO3, H2SO4, OH").
ATMOc(hepHbIe 0caZKu — IMpolecc camMoouyuIeHust atMochepbl. OcoOeHHOCTH atMochepsl TOPOJOB C
yEpHOIl MeTaJulyprueii M MPOU3BOJCTBOM CTPOMUTEIBHBIX MarepuanoB. lcmonb3oBaHue xapakTepa
NPOCTPAHCTBEHHONW JTUHAMMKM TIOKa3aTesied XUMHMYECKHMX CBOMCTB CHera B CBS3M C 3aJadaMu
9KOJIOTMYECKOI0 30HUPOBAHUS OCBAaUBAEMON TEPPUTOPUU U 3€JEHOTO CTPOUTENIHCTBA FTOPOJIOB C UYEPHOI
MeTajulyprueit (Ha nmpuMepe NMpoCTPaHCTBEHHOM M auHaMuku pH cHera r.Marauroropcka). Xapakrep
MEXT'0JIOBOI JMHAMUKHA XUMHUYECKUX CBOMCTB CHETa KaK MHIMKATOP OIEHKH Pa3BUTHS IKOJOTHUECKOM
CUTyallud B TPOMBIIUIEHHBIX ropojax. MakTopsl MPOCTPAHCTBEHHOM, CE30HHOH M MEXIOI0BOM
JTMHAMUKH TTOKa3aTeleil KUCIIOTHO-OCHOBHOT'O COCTOSIHHSI CHETa MPOMBIIICHHBIX TOPOOB (Ha TpuMepe
r.MaruuToropcka).

Pasznen 1V. I'mapocdepa. BeTBu kpyroBopora BoJbl, UX IUIAaHETapHAs poJsib. MeTeopHbIE BOABI,
ux rexesuc. Ilpoueccel GopMUpPOBAHUS XMMUUYECKOTO COCTaBA METEOPHBIX BOJA. XUMHUYECKHUE CBOMCTBA
NPUPOAHBIX BOJ: 00IIast MUHepann3auus, pH, OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIN MOTEHIHAN, (POPMBI
KECTKOCTM M METOJbl  CHMXKEHHs  KECTKOCTH, (OPMBI  arpecCUBHOCTH  (YIJIEKHCIIOTHas,
BBIII[EJIAYMBAIONIAs], OOLIEKUCIOTHAS, MarHe3HaJbHad, cylbdaTHast). IcCTOUHMKY 3arps3HEHUS.

Pasnen V. IlouBa — xommnoHeHT Omocdepsnl. [InmanerapHas posib MOYBBI U POJIb MOYBHI B
ouoreonenoze. Konnenuus B.B.JlokyuyaeBa o ¢akropax mouBooOpazoBanusi. [Ipoduns moazomnmcroii
nouBsl. Teopus moA3071000pa30BaTENBHOTO MpOLECCa.

Xumus noyuB. [TormorurensHas ciocodHocTh MouB o K.K.I'eapoiiyy. OTinune noHO-0OMEHHBIX
npolieccoB oT npouecca copouuu. [pupoausie HoHUTEL. POPMBI TOYBEHHOW KMCIOTHOCTH: aKTyaJlbHasl,
0OMEHHas U THAPOIUTHYECKAS.

Buonorus mous. [TouBeHHbIE rpUOBL, UX FKOJIOTHYECKHUE TPYIIIBI U 3KO(AKTOPBI, ONPEAEISIOINE
ux passutHe. [loUBeHHBIE BOAOPOCIH, UX HKOJOTHYECKUE TPYIIBI U 3KO(AKTOPHI, ONPEACISIONINE UX
pa3BUTHE. YuyacTHE MOYBEHHBIX BOJOpPOCIEH B MeToJax OHOJIOrMYECKOW OYHMCTKM CTOYHBIX BO/I.
JImaiiHUKM W JMXCHOMHAMKAuuWs 3arps3HeHust atMmocgepbl. IlouBeHHble xuBOTHBIE. MX
kinaccudukanus, Tpopudeckue rpynmsl. [Ipocteiimme, yepBH, YIEHUCTOHOTME, MieKonuTaromue. Mx
HKOJIOTUYECKHE (PYHKIMHU. YUacThe MPOCTEHIIMX W 4YepBel (HEMaToJ W KOJOBPATOK) B MpoIleccax
0MO0JIOrnYeCcKOi OYMCTKU CTOUHBIX BOJ.



Pa3znen V1. MOHUTOPHHT cpe/ibl 00UTAHHUSA.

ATmocdepHbIii MoHUTOpHHT. ETO 1ens W 3aauu, MPHUHIUIBI OpraHU3alid, KaTerOPHH MOCTOB
(cranoHapHBIA, TepeABIKHONW mojdakenbHbld, MapmpyTHelii). IlepeaBmwxkubie nabopaTopun
skonornueckoro koHTposst (ITJIDK). Kareropun ITJIDK. Kputepuu BriOOpa MeTOA0B U 000pYIOBAHHUS
TUIDK. IIporpamMmbl 3KOJIOrMYECKOT0 MOHUTOPHHTA, OCYIIECTBIIsIeMbIe ¢ momortibio [TJIDK.

[MporpaMMbl  aTMOC(EpHOTO M THIPOXHUMHUYECKOTO MOHHTOPWHTA (Ha TIpUMEpEe HCCIICTOBAHMUS
KHCJIOTHO-OCHOBHOT'O COCTOSIHUSI CHeTa I.MarHuToropcka).

[louBeHHO-XUMUYECKUIT MOHHUTOPUHI TPOMBIIUICHHBIX TEPPUTOPUN (HA TMpUMEpe OIEHKHU
peaku XBOMHOIO omajna BEYHO3ENEHBIX IOpPOJ JEPEBhEB B IpejAeiax 30HBl PacHpOCTPAHEHUS
MPOMBIIUIEHHOTO MIEI0OYHOTO a3PO30JIsl.

Buzyanuzanus — coBpeMeHHbIE TEHICHLMU Pa3BUTHUS HKOJOTHYECKOro KOHTpoJs. Poibp MeTonoB
BU3YyaJbHON OWOMHAMKAIIMM 3arpsi3HEHUs atMocdepbl ¢ MOMOUIbIO BBICHIMX PACTEHUH B CHUCTEME
KOMIUIEKCHOTO MOHHUTOPWHTA TPOMBIIUICHHBIX TOPOJOB W PETMOHOB. JlOCTOMHCTBA METOIOB
BU3YaJIbHON OMOMHAMKAIINY 3aTrps3HEHUS aTMOC(ephl ¢ MOMOUIbIO BBICIIUX PACTEHUH.

Paznen V11. Konnenuus ITJIK.

[Ipenenbro pomyctumas konuentpauus (IIJIK) BemecTB-HOpMaTHB KauecTBa OKpyXkaromien
cpenpl. [TIK 3arpssssiromumx atMocdepy BElIECTB: MaKCUMalbHO pa3oBas M cpenHecyrouHas. Mx
MPUHIUITEI HOPMUPOBAHMS.

I[TAK 3arpssusamonmx mnoBepxHOCTHbIE Boabl cymu BemecTtB: [IJIK ruruenmueckas, ITJIK
priooxossiictBenHast u [1/IK 6noreoxumuueckas. x mpunimnsl HopmupoBanus. Konnenus [latuna:
MaKCUMaJbHO HEJIEHCTBYIOIINE, TOPOrOBbIE U TOKCUYHBIE KOHIICHTPALIMH BPEIHBIX BEIIECTB B BOJIE.

Henocratkn  xonmenmuu  [IJIK.  CoBepiieHcTBOBaHME ~ MPUHIUIIOB  KOJIOTHYECKOTO
HOPMMPOBAHHUS: MPEAEIBHO AOIMYCTUMAsl 3KOJOTHYECKash Harpy3Ka — ajlbTE€pHATUBHBIN 3KOJIOTHYECKUI
HOPMAaTHB KauyeCTBa OKPYXKAIOLIEH Cpelibl ¢ YYETOM MPUHIMUIIOB PALIMOHATIBHOTO MPUPOAOTOIb30BAHMUS.

8 YueOHO-MeTOAMUYECKOEe M HH(POPMALIMOHHOE O0ecnedyeHHe TUCIHIIINHBI
a) OcHoBHasi IUTEpaTypa:

1. Okonorusi: YueOnuk / [Toranos A.Jl. - 2-e uzn., ucnp. u non. - M.: HUL] UTHOPA-
M, 2016. - 528 c.: 60x90 1/16. - (Bsicmee obpazoBanue: bakamappuart) (Ileperuér) ISBN 978-5-
16-010409-6 - Pexxum noctyna: http://znanium.com/catalog/product/487374

2. Oxomnorus / Banosa (Konsutoa) B. /1., 3sepeB O.M., - 4-¢ uza., nepepad. u mom. -
Mocksa :JlamkoB u K, 2018. - 376 c.: ISBN 978-5-394-03044-4 - Tekct : snekrponHsiii. - URL:
http://znanium.com/catalog/product/415292

0) JlonoiHuTEIbHAS JINTEPATYPA:

1. DOxonorus: yaedHoe nmocodue/JI.JI.Hukudopos - M.: HUL] UHDOPA-M, 2015. - 204 c.:
60x90 1/16. - (Beicmiee obOpasoBanme: bakamaBpuar) (Ileperuiér) ISBN 978-5-16-010377-8 -
Pexxum noctyna: http://znanium.com/catalog/product/486270

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

3. DOxonorus : yueobnuk / H.U. Hukonaiikun, H.E. Hukonaiikuna, O.I1. Menexoa. — 9-¢
u3., nepepad. u nom. — M. : UHOPA-M, 2018. — 615 c. — (Briciiee oOpa3zoBanue: bakanaBpuar).
—  www.dx.doi.org/10.12737/textbook_59424461554366.38209629. - Pexum  gocTyma:
http://znanium.com/catalog/product/566393

4. DOxkomnorus : yuebnuk / B.C. Ilymkaps, JI.B. SIxkumenko. — M. : UHOPA-M, 2017. —
397 ¢ : 2] ¢ uB. wr — (Beicmee oOpa3oBanme: bakamaBpumar). —
www.dx.doi.org/10.12737/16540. - Pexxum goctyna: http://znanium.com/catalog/product/774283



http://znanium.com/catalog/product/487374
http://znanium.com/catalog/product/415292
http://znanium.com/catalog/product/486270
http://znanium.com/catalog/product/512919
http://znanium.com/catalog/product/566393
http://znanium.com/catalog/product/774283

5. DOxonorus : yueonuk / A.Jl. [loranos. — 2-e u3n., ucnp. u gon.— Mocksa : UTHOPA-M,
2017. — 528 c. — (Beicmee oOpaszoBanme: bakamaBpmar). - Tekct : smektpoHHbId. - URL:
http://znanium.com/catalog/product/872295

6. Oxomorus: YueOHuk s OakanaBpoB / Bamoa B.JI., 3Bepes O.M., - 3-¢ m3i.,
nepepab. u gomn. - Mocksa :JlamkoB u K, 2017. - 376 c. ISBN 978-5-394-02674-4 - Texkcr :
anektpouHbiid. - URL: http://znanium.com/catalog/product/936129

7. DOxonorusi: YueOnoe mocobue / [epsioun B.A., ®apadonrosa E.IL., - 2-e uzn., crep. -
M.:®aunTa, U3n-Bo Ypan. ye-ta, 2017. - 136 c. ISBN 978-5-9765-3089-8 - Pexxum nocrtyma:
http://znanium.com/catalog/product/946678

8. [Ilymarosa, JI. Dxonorus: monorpadus / JI. Ilynatosa, [I. PasmyxamenoB ; mox. pen.
III. MyparoBa. - I'epmanus : LAP LAMBERT Acad. Publ., 2018. - 312 c. - ISBN 978-613-7-
33965-7. - Tekcr : anektponHnsiii. - URL: https://new.znanium.com/catalog/product/1071110

9. Maiiopos, U. C. Dkosorust : pernoHanbHBINA acnekT : MoHorpadus / M. C. Maiiopos,
C. 10. T'onmukos. - I'epmanns : LAP LAMBERT Acad. Publ., 2017. - 292 c. - ISBN 978-620-2-
09640-9. - Tekcr : anextponnsiid. - URL: https://new.znanium.com/catalog/product/1071164

10. Dxonorust Texnochepnl: mpaktukym / C.A. MenseneBa, C.C. Tumodeera. - M.:
®opym: HUI[ MHD®PA-M, 2014. - 200 c.: 60x90 1/16. - (Bsicmee oOpa3oBanme). (00I0XKKA)
ISBN 978-5-91134-848-9 - Pexxum moctyma: http://znanium.com/catalog/product/446534

11. Dkonorus. YueOHas mosieBas mpakTuka: YaeoHoe mocobue / Kymem B.®., MaBpuries
B.B. - M.:HUIl UH®PA-M, Hog. 3nanue, 2015. - 332 c.: 60x90 1/16. - (Bricuiee oOpa3oBaHue:
bakanaBpuar) ISBN 978-5-16-010292-4 - Pexxum J0CTyTA!
http://znanium.com/catalog/product/483086

12. Slcomee, M.I'. Dxosorust ypOaHU3UPOBAHHBIX TEPPUTOPHH : yueb. mocobume / M.T.
Scosees, H.JI. Ctpexa, [I.A. Iaupikaitnuk ; nox pen. M.I'. fSlcoBeeBa. — Munck: HoBoe 3HaHue ;
Mocksa : UHOPA-M, 2015. — 293 c. — (Breicuiee o6pa3oBanue: bakamaspuar). - ISBN 978-985-
475-708-7 (HoBoe 3nanme); ISBN 978-5-16-010302-0 (MH®PA-M, print); ISBN 978-5-16-
102242-9 (MH®PA-M, online). - Tekcr : 3JIEKTPOHHBIH. - URL:
http://znanium.com/catalog/product/483202

B) MeToauyeckue yKazaHus:

1. Kopo6oa H.JI. Omnenka mnoka3aTeneil KHCIOTHO-OCHOBHOTO COCTOSIHHS IIOYB H
MIPUPOJIHBIX BOJ C MOMOIIBI0 HOHOMETpHUH [ TekcT]: MeTo. yka3zaHus K 1JabopaTopHoi padoTe 1y
crynenTtoB crnernuanbHocTH 280101 Bcex ¢opm oOyuenus / H.JI. Kopoboma; MI'TY, [kad.
[12ubX][]. — Maruautoropck, 2009. — 22 c.

2. Kopo6oBa H.JI. BusyanbHas OuoWHIWKanus 3arpsi3HeHUs atMmochepsl ypOocucTem
IIEJIOYHBIM a3p030JIeM M JHOKCHAOM a30Ta C IOMOIIBIO0 BBICIIMX PACTEHUH B MOJNEBBIX H
KaMepalbHbIX yciaoBUsX [TekcT]: MeTon. yka3aHus K JJabopaTOpHON paboTe AJis CTYAEHTOB BCEX
HanpaBieHuid Bcex ¢opm oOyuenus / H.JI. Kopo6oma; MITY, [kad. I[IOubX]/]. -
Marunutoropck, 2016, c.10.

3. Kopo6osa H.JI. BusyanpHas olleHKa peakiMy CHera M XBOWHOIO Omaja B CBS3U C
3ajayamMu 3enéHoro ctpouTenbcTBa [Tekcr]: Mmeroxa. ykasaHus K jabopaTopHoil pabore s
CTY/IEHTOB BceX HarpasieHHi Bcex popm obyuenus / H.JI. Kopobora; MI'TVY, [kad. ITOubX/].
— MarnuTtoropck, 2017, c.9.

r) Ilporpammuoe odecnieyenne 1 UHTEpHET-pecypehI:
IlepeyeHb MPOrpaMMHOro odecrnedyeHust

Haumenoanue [10 Ne norosopa Cpoxk J1elicTBUS JTHUIICH3UN
MS Wiindows 7 J1-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 Beccpouno
FAR Manager IC'F 860HH0 pactipocTparsieMor O6eccpoyHo
7Zip CBoboaHO pacnpocTpansieMoe | beccpouno
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HNuTepHeT-pecypesl

DnekTpoHHas 0a3a mepuoandecKux n3nanui East
View Information Services, OO0 «UBUC»

https://dlib.eastview.com/

HaunonanbsHast nH(pOpMaIMOHHO-aHATUTHYECKAS
cucreMa — POCCUICKHN HHIIEKC HAYYHOTO
mutuposanus (PUHIL)

URL: https://elibrary.ru/project risc.asp

ITouckosas cucrema Akagemust Google (Google
Scholar)

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

Nudopmanmonnas cucrema - Equnoe okHO noctyna
K MHPOPMALIMOHHBIM pecypcam

URL: http://window.edu.ru/

denepanbHOE TOCYIaPCTBEHHOE OFOKETHOE
yupexaenue «DenepanbHblii HHCTUTYT
MIPOMBINIIICHHONH COOCTBEHHOCTH

URL: http://www1.fips.ru/

Poccuiickas ['ocynapctBenHast Oubauorexa.
Karanoru

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

DnekTpoHHbIe pecypebl oubnanoreku MI'TY um. I'.1.

HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

denepanbHbIil 00pa30BaTEIbHBIN TOPTAT —
OxoHomuka. Cormosiorusi. MeHeDKMEHT

http://ecsocman.hse.ru/

VYHuBepcurerckas HHPOPMaILMOHHAs CUCTEMA
POCCUA

https://uisrussia.msu.ru

MexayHapoaHas HayKoMeTpuueckas pedepaTiuBHas
H IIOJIHOTCKCTOBAsA 63,321 JAaHHBIX Hay‘-IHBIX I/I3,Z[aHI/II\/JI
«Web of science»

http://webofscience.com

MexayHapoaHas pedepaTuBHas ¥ MOJTHOTEKCTOBAS
cripaBoyvHas 0a3a JaHHBIX HAYYHBIX U3JaHUN
«Scopusy»

http://scopus.com

Me)KIIYHapOI[HaH 6333 INOJTHOTEKCTOBBIX XYpPHaJIOB
Springer Journals

http://link.springer.com/

MexnyHapoiHast KOJJIEKINS HaAyYHBIX TIPOTOKOJIOB
0 pa3JIM4YHBIM OTpacisIM 3HaHui Springer Protocols

http://www.springerprotocols.com/

9 MaTepuajibHO-TEXHUYECKOE ofecnevyeHne TUC UM IIHHBI
MaTepI/IaJ'IBHO-TGXHI/I‘-ICCKOG O6€CH€'—I€HI/I€ OUCHOUIIJIMHBI BKJIFOYACT .

Tun v Ha3BaHUWe ayIUTOPUN

OcHarleHue ayauTopuun

VY4eOHbIC aymUTOPUH IJIS
MIPOBEACHUS 3aHITHI JIEKIIMOHHOTO
THIIA

MynpTUMeIUHHBIE CPEICTBA XPAHEHUS, TIEpEIauu U
NpeaCcTaBIeHU HHPOPMAIIUN

VY4eOHble ayTUTOPUH AJIs
MpoBeAeHUS 1ab0paTOPHBIX padboT,
TPYNIOBBIX U UHAUBUIYaTbHBIX
KOHCYJIbTAINH, TEKYIIETO KOHTPOJIS
U TIPOMEXKYTOYHOU aTTeCcTalluu

MynpTuMEIUIHBIE CPECTBA XPAaHEHHUS, IEPEJAYd U
MpeAcTaBIeHUsT HHOOPMAIUH.

Jlocka, MyJIbTUMEIUUHBIN IIPOEKTOP, IKPaH.
1. ITeiieBas kamepa
2. I'azoananu3zatop ['’X-1
3. 3 ¢doroanbboma (dhopmbl Aerpagaliii BEYHO3ETEHBIX
XBOMHBIX JIECOMOCAAOK T. Marauroropcka, r. YsI, T.
Yensabuncka); ®otoans60M (TopHas CTeIb);
4.T'epOapwii (o6pasis BEUHO3ENEHBIX
JIECOTIOCA/I0K,  JIerpalpOBaHHBIX  TOJ

XBOUHBIX
NEUCTBHEM
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https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
http://ecsocman.hse.ru/
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/

Tun u Ha3BaHUWe ayIUTOPUU

OcHalieHue ayauTopuun

aTMOC(EpHBIX ITpUMeECcei);

HNonomep U-150M

5.YHuBepcanpHas MHAUKATOpHAst Oymara
JluctuiuimpoBaHHas BOJa

6.AnTekapckue Bechl (TOYHOCTh: YETBEPTHIM 3HAK TOCIE
3arsITOMN ), pa3HOBECHI;

7.00pa31isl XBOMHOTO o1aia OHOBBIX TEPPUTOPHI.

8. KapTbl 3K0510rnyeckoro 30HMpoBaHus r.MarauToropcka
9.7. pH-metp 150M

10. DneKTpOoHHBIE BEpCHHM BOMPOCOB K 3au€ry, J1a00paTOpHBIM
paboTam, TECTOB, JINTEPATYPHBIX HCTOYHHUKOB.

Ilomemenus nist
CaMOCTOSITEIIbHOW PabOTHI

Iepconanpubie KoMIbIOTEPHI ¢ TakeToM MS Office,
BBIX0I0M B MIHTEPHET U € JIOCTYIIOM B 3JIEKTPOHHYIO

o0yyJaromuxcs MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA
ITomermienue st XpaHeHUs U HIkadel 11 xpaHeHUs: y4eOHO-METOANYECKON
pOoUIAKTUIECKOTO JOKYMEHTAaIUH, y4eOHOT0 000py10BaHUs

00CITy’)KUBaHHs yueOHOTO
0o0opyI0oBaHUsA

HNHCcTpyMeHTHI A1 peMOHTA J1a00paTOPHOTO
000pyI0BaHUSA




