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1.

OBIIIAS XAPAKTEPUCTHKA IPUMEPHOM PABOYEX IIPOTPAMMEI
HPO®ECCHOHAJIBHOT'O MOAYJIsA _
IIM.01 SKOJIOI'MYECKUU MOHUTOPHUHI OKPYXKAIOIMEHN CPE/IbI

Pa6Gouast nmporpamma npodeccrnonanbHoro Moayns (nanee nporpamma 1IM) — sABIsIeTCSl 4aCTbIO
OCHOBHOH npodeccnoHanbHOI 00pa3oBarenbHOI nporpaMmel o cneruansHocTy CITO 20.02.01
Okonorndeckass 0€30IMaCHOCTb NPUPONHBIX KOMIUIEKCOB 0a30BOrO ypOBHS HOATOTOBKH,
paspaborannoii B coorserctBuu ¢ ®I'OC CIIO, yTBepkmeHHOro mpuka3oM MwuHUCTEPCTBA
npoceemenus Poccuiickon @enepanuu ot 31 asrycra 2022 r. N 790 .

Pabouas mporpamma cocraBieHa st O4HOI GopMbl 0OyUeHHs.

1.1. Ilesb ¥ MVIAHHPYEMBIE Pe3YJIbTATBI 0CBOCHHSA NMPO(JPeCCHOHAIBLHOI0 MOAYJIS

B pesynbrate msydeHus: npogecCHOHAIBHOrO MOAYJIA OOyHaroImuiics TOJKEH OCBOHMTH
OCHOBHOW BHJA  JIEATENBHOCTH  OSKOJOTHYECKHH  MOHHUTOPUHI  OKpYXKaiomeH  Cpeapbl,
COOTBETCTBYIOIIHE €My 00IMe KOMIETeHIHH U MPo(eCCHOHANTbHBIE KOMIETEHIIUN.

1.1.1. Ilepeyenp oOmmx KOMMETEHLUUH

Kon HaumenoBanue 00X KOMIeTeHHH

OK 01. | Boibupare  cnocoObl  pelneHuss 3afa4  MNpO(eCCHOHANBPHOH  JEATEeIHHOCTH,
NPUMEHUTEIILHO K PA3JIMYHBIM KOHTEKCTaM

OK 02. | Ucnonp30BaTh COBPEMEHHBIE CpENICTBA TMOKMCKA, AaHANM3a W HHTEPIPETALUN
uapopmanmy, ¥ HHOOPMALMOHHBIE TEXHOJNOTHH JUIA  BBINOJHEHHS  33aady
npodecCHOHATbHOM AATEIbHOCTH

OK 03. | ITnanupoBath U pean30BbIBaTh COOCTBEHHOE MPO(ECCHOHAILHOE W JIMYHOCTHOE
pasBUTHE, TNPENNPHHUMATENbCKYIO JAEATENbHOCTh B mnpodeccHoHaibHOU cdepe,
UCMONB30BaTh 3HaHUA MO (PMHAHCOBOM TIPaMOTHOCTH B pa3IMYHBIX >KU3HEHHBIX
CUTYaLUSIX

OK 04. | DddexTuBHO B3anMoaeicTBOBAaTh H pabOTATh B KOJUIEKTHBE H KOMAH/IE

OK 0S. | OcyuiecTBiasaTh YCTHYIO U NMHCbMEHHYI0 KOMMYHUKALHIO HAa FOCYJapCTBEHHOM SI3bIKe
Poccwmiickoit @enepaiinu ¢ y4eTOM OCOOEHHOCTEH COLHAJBHOTO M KYJBTYPHOTO
KOHTCKCTa

OK 06. | [TposiBIATE Ipa)KIaHCKO-TIATPUOTUYECKYIO MO3HLHUIO, IEMOHCTPHPOBATh OCO3HAHHOE
NOBE/IEHNE Ha OCHOBE TPAAULMOHHBIX OOLIeYeOBeUeCKUX LIEHHOCTEMH, B TOM YHCIIE C
y4€TOM TapMOHM3allMd MEXHALHMOHAJbHBIX M MEXPEIUTHO3HBIX OTHOLUEHHIA,
NPUMEHSTh CTAHAAPTHI AaHTHKOPPYIILIMOHHOTO MOBEAEHMSI

OK 07. | ConelicTBOBaTb COXpaHEHUIO OKPY>KAaKOIIEH Cpenbl, pecypcocOepeskeHuI0, MPUMEHSTh
3HaHUS 00 M3MEHEHHUHU KJIMMATa, MPUHLHITEI OepexIINBOrO NPOU3BOACTBA, (PPEKTHBHO
NENCTBOBATDh B YPE3BbIUANHBIX CUTYaLUAX

OK 09. | ITonp3oBatbcst  mpOdeCCHOHATIBHOW MOKYMEHTauuell Ha TOCyJapCTBEHHOM H
MHOCTPAHHOM SI3bIKaX

1.1.2. Tepeuensb npodeccnoHambHbIX KOMIETEHIHIA

Kon HaumeHoBaHHE BHI0B 1eATEJIbHOCTH H MPO(hecCHOHAJILHBIX KOMIETEeH I

BA 1 OKOJIOrH4eCK1i MOHUTOPHHT OKPY KaroleH cpenbl

IIK 1.1. | BeiOupars MeTomsl W CpencTBa IJIsi MPOBEOEHHs OSKOJOTHYECKOrO MOHHTOPHHIA

OKPY>KaroLel Cpenbl
IIK 1.2. | OxcryatupoBaTh cpenctBa HaOmoAeHus, npuObopsl W 00OpyIdOBaHHE IS
NPOBENIEHHsI SKOJIOTMYECKOT0 MOHUTOPUHIA OKPY KA LIEH Cpezibl
K 1.3. | IIpoBoAUTb SKOJOrMYeCKHii MOHUTOPHHT OKpY>Katoliel Cpesbl




MK 1.4. | OOpabarbiBaTh 3KOJOrMYECKY0 HH(pOpMALMIO, B TOM HUHUCIE C HCIOJB30BAHUEM

KOMIBIOTCPHBIX TEXHOJIOTUH

IIK 1.5. | daBaTh >KOHOMHHYECKYK) OLIEHKY BO3IEHCTBUS XO3AMCTBEHHOM HESITENbHOCTH Ha

OKPY>KArOIIYIO CPeny

IIK 1.6. | CocTaBisiTh OTUETHYIO JOKYMEHTALMUIO O COCTOSIHUU OKPY KaroIiel cpesibl

1.1.3. B pesysprare ocBOeHUS IPOGHECCHOHATBHOTO MOAYJIsl O0YHarOIIUICS TOJKEH:

Hmets
NMPAKTHYECKUil
ONbIT

IUIAHUPOBaHMUS W OpraHu3auuy HaONIONEHWI 3a 3arps3HEHHEM
aTMOC(EPHOTro BO3yXa, BOJHBIX OOBEKTOB U MOYBHI,

BbIOOpa  OOOpymoBaHMs, NPUOOPOB  KOHTPOJIS, AHAJIUTHYECKHX
npubOpOB M TPOBEOEHUS XHUMHYECKOrO aHaju3a aTMocdepHOro
BO3IyXd, BOABI U IIOYBBI;

cOopa, o00OpaOoTku, cuCTeMaTH3alMK, aHadu3a HHOopMalmu,
dopmupoBanuss U BemeHHs 0a3 JAHHBIX 3arpsA3HEHUS OKPYIKArOIIEH
Cpenbl, B TOM YHKCIIE C UCTIOIb30BAHHEM KOMIIBIOTEPHBIX TEXHOJIOTHI,
BBITIOJIHEHUS] 5KOHOMHYECKMX PpacyeToB JUII OLEHKH BO3AEHCTBHS
XO3WCTBEHHOH NesTENbHOCTH Ha OKPYKAIOLIYIO CPENy;

COCTaBJICHUE OTYETHOU TOKYMEHTALMH O COCTOSIHUH OKPY KAt e
cpensl.

Ymerh

IUIAHUPOBATh U OPTaHM30BBIBATH HAONIOACHUS 32 YPOBHEM 3arpsi3HEHUS
aTMoc(epHOrO BO3MyXa,

IUIAHUPOBATh U OPTaHH30BbIBATH HAOJFOACHHS 32 YPOBHEM 3arpsi3HEHHSI
BOIHBIX OOBEKTOB,

IUIAHUPOBATh U OPTaHH30BbIBATh HAOJIFOACHHS 32 YPOBHEM 3arpsi3HEHHSI
TOYBHI,

BpIOUpaTy  obopynmoBaHme U mpuOOpPBl NI HKOJOTHYECKOTO
MOHHUTOPUHTA;

9KCIUTyaTHPOBaTh AHAIUTHYECKHE MPUOOpPbI M TEXHUYECKHE CPeNCTBa
KOHTPOJISI KaueCTBa OKPY KAOIIEH CPEabl;

IPOBOAUTH PabOTHI MO JKOJIOTUUECKOMY MOHHTOPHHIY aTMOc(hepHOro
BO3/[yXa, IPUPOIHBIX BOJ U IIOYBBI;

orObupate mpoObI BO34yXa, BOABI M TOYBbI, MOATrOTaBIMBATh UX K
aHaIN3y M NPOBOAUTH KAYECTBEHHbI W KOJMYECTBEHHBIM aHAIM3
O0TOOpaHHBIX MPOO;

IIPOBOIUTH XMMUYECKHH aHaIu3 MPOoObl 00BEKTOB OKPYIKAIOLIEH CPelbl;
HAXOOWTb WH(POPMALMIO M1  COMOCTABICHHS  PE3YJIbTATOB  C
HOPMaTHBHBIMH MOKa3aTENISIMH;

UCIIONIB30BATh CHENUAIN3UPOBAHHOE MPOrPaMMHOE OOECIEUeHUE ISt
00paboTKK JaHHBIX;

3aMoJHATH (POPMBI MPEAOCTaBIEHNS NH(POpMALIMY O pe3yJIbTaTax

HaOJII0 ICHU 1.

3HaTDL

BUJIbI 3KOJIOTMYECKOTO MOHHUTOPHHTA;

OCHOBHBIE CPECTBA SKOJIOTNYECKOI0 MOHUTOPHHI,

3a7a4d U e IPUPONOOXPAaHHBIX OPraHOB YIIPABJICHUs U HAA30Da;
OCHOBHBIE BHUABl M WCTOYHUKU 3arpsi3HEHUS MPUPORHOU Cpembl,
KIacCU(DUKAIMIO 3arps3HUTENEH,

IpOrpaMMbl HaOJFOI€HNH 38 COCTOSIHUEM NPUPOIHOM Cpembl,

METOJBI M CPEACTBA KOHTPOJIS 3arPsI3HEHHUST OKPYIKAIOINEH cpembr,

TUNbl  00OpymoBaHWA U NPUOOPBI  DKOJOTHYECKOTO  KOHTPOJIS,
TpeOOBaHUSA K HUM M OOJIACTU UX MPHUMEHEHUS,

COBPEMEHHYI0 XUMHKO-aHAJIUTHYECKYI0 0a3y TOCYHapCTBEHHOM ceTu




HaOJMIOOeHui 3a Ka4yeCTBOM MNPHUPOAHON Cpenbl M IEPCIEKTHBAX €e
pa3BUTHSA,

NPUHLKI pabOThI AHATUTHYECKUX MPHOOPOB;

MpaBUiia U MOPSZIOK 0TOOpa MPod B pa3IMUYHBIX Cpeaax;

METONUKH MPOBEJEHUS XUMHYECKOr0 aHajau3a mnpod oOBEeKTOB
MIPUPOIHON Cpenbl,

HOpPMAaTUBHbBIC JIOKYMEHTBI o NpenenbHO IOTyCTUMBIM
KOHLICHTPaLsiM COpPOCOB, BBIOPOCOB M 3arpsi3sHEHUS TOYB,

METOAMKH pacueTa MpeAeibHO AOMYCTUMbBIX KOHLEHTpaUud H
HpeneNbHO AONMYCTUMBIX BHIOPOCOB;

HOPSIOK, CPOKH M (PopMBI mperocTaBieHus HHPOPMALHH O COCTOSTHHH
OKpY>Karomen cpebl B 3aMHTEPECOBAHHBIC CITY)KObI M OpraHU3aLuy,
KPUTEPHUHU U OLIEHKA KauyeCTBa OKPY KoLl Cpeabl;

SKOJIOTUYECKHE TMOCJEACTBUS  3arps3HEHUs] OKpY’Kaloled cpensbl
BPEIHbIMU BEIECTBAMY,

IpaBUJIa U HOPMBI OXPaHbI TPYAA MPHU BHITOJIHEHHH PadoT 10
9KOJIOTHYE€CKOMY MOHUTOPHHIY.

1.2. KotniecTBO 9ac0B, 0TBOAMMOE HA 0CBOEHHE NPO(PECCHOHAIBLHOT0 MOAYJIsI

Bcero vacos — 446

B TOM 4ucCJIe B popMe MpaKTHYECKOH MOArOTOBKU — 124

M3 Hux Ha ocBoenue MJIK —428
B TOM 4HCJI€ caMocTosATenbHas pabora — 0

IPaKTHKA:

yuebHas — 108;
MPOU3BOACTBEHHAS — 72.

IIpome:xyrounas arrecrauus o [IM 01 B popme sk3amena — 18.




2. CTPYKTYPA U COAEP)KAHUE MPO®ECCHOHAJIBHOI'O MO YJIA

2.1. Crpykrypa npodeccuonanbnoro mogy.Jsa IIM 01 Dxonoruueckuii MOHUHTOPHHT OKPYRAIOIMIEH Cpeabl

Kox HanmenoBanus Beero B Tom O6bem BpeMeHH, OTBeJeHHbIH HA OCBOCHHE Mpaxcraxa
pasienon gucie B MEKAHCUHILTHHAPHOr0 Kypca (KypcoB)
npodeccHoHANBHBIX 4acoB
i} PO dheCCHOHATLHOrO dopme PaGoTa oﬁyqammnxcﬂ BO CamocrosiTesnbHast Vaebn Il'lpon 3BOACTBEHHAS
KOMNeTeHuuii MoayJIst npakTHu | B3aHMoJeHCTBHE ¢ pabora ast
eCKoii npenoxaBaTeiem olyuarouierocs ’ (no npoduino
noaroros | Apyrs | B 1. . Beero, R . 4acoB |fmenmnanbHOCTH),
M., M.,
KH e JaGoparop- KypcoBa 4acoB KypcoBas 4acoB
BHAbI | HbIE pPaGoThI | o pa6ota paGora
yqeﬁﬂ H (npoeKT), (l'lpOCRT),
bIX NPaKTHYECK
4acoB 4acoB
3aHAT | M€ 3aHATHS,
ui 9aCOB
IIK1.1-1.6 MJK 01.01 ] ]
OK 01-07, 09 Opraamzanus u
npoBeneHue 212 | 114 o8 114 - )
5KOJIOTHYECKOT0
MOHUTOPUHTA
OKpYKaroIleH cpensbl
IIK1.1-1.6 MJK 01.02 i i
OK 01-07, 09 IIpupononons3oBanu
€ U OXpaHa 36 10 26 10 -

OKpYKaroIlel cpebl




yyebHasa npakTmka

[MponsBoacTBeHHaA
npakTukKa

[MpomexxyToyHasa aTTecTaunsa sK3ameH

Bcero:

108

72

18

446

108

72

304

124

124

72

72



2.2. TemaTMyeCcKNin nNnaH n cogepxkaHune npogeccmoHansHoro mogynsa (M)
HanmeHoBaHMWe pa3genos u
Tem npoMeccnoHanbHoOro
moayns (MM),
MEXANCLUUNINHAPHbIX
Kypcos (MAK)

CofeprxaHune y4yebHOro matepuana,
nabopatopHble paboTbl U NPaKTUYECKMEe 3aHATUSA, CaMOCTOoATeIbHasA y4ebHas paboTa
obyyaroLmnxcs

1 2
Pasgen 1. 9KONOrMYyecKMin MOHUTOPUHT OKpPYXXatoLLeln cpeapl
MAK. 01.01. OpraHu3auma 1 NpoBefeHME 3KONOTMUYECKOT0 MOHUTOPUHIA OKPY>KatoLLLei cpeapbl

Tema 1.1. 3konoruyecknin CopepxxaHue

MOHUTOPUHT Kak ['Buabl 3KOMOMMYECKOro MOHUTOPMHIA OKpPY>XXatowe npupogHoin cpedbl. Lenn v 3agaun

MHOrouenesas 3KOMOrMYECKOro MOHWUTOPMHIA COCTOSHUA W 3arpsi3HEHUS OKPY>KatoLLel cpefbl, HanpasneHns

UH(OPMaLIMOHHAA cuctemMa  aesTenbHOCTU.  OOGBLEKTbI  3KOMOFMYECKOr0  MOHMTOPMHra.  CUCTEMbl  3KOOMMYECKOrOo
MOHUTOPUHra. T[pUHUMMBLI  KnaccuuKaumm CUCTEM 3KONOTMYECKOro MOHUTOpUHra. Buabl
9KONOrMYECKOro MOHUTOPUHIA: N06asbHbIA, HaLWMOHa/IbHLIN, PEermoHasIbHbIN, NOKaNbHbIN,
(hOHOBBbII.
2.0praHm3aumns CUCTEMbl 3KOIOrMYECKOr0 MOHWUTOPMHIA OKPYXKAaroLLEen NpMpPOAHON cpefbl B
Poccun. OcHOBbI ynpaBfieHWss B 0011aCTX OXpaHbl OKpY)Xatoulen cpedbl. EfnHas cuctema
rocyfapCTBeHHOIO 3KO/IOrMYecKOro MOHUTOpUHIra. HopMaTuBHO-MPaBOBOE PerynMpoBaHue
[eATeIbHOCTU CUCTEMbI 3KONIOrMYECKOro MOHUTOPUHIA OKPY>XKatOLLER cpefbl.
3.l'ocypapcTBeHHass cuctema HabnofeHWI 3a COCTOSHUEM OKpY»Karowlein cpefbl. OCHOBHbIE
uenwn, 3afaun, (YHKUMKW, CTPYKTypa, MNOPAAOK YynpasneHus v obecreyeHus [edTe/IbHOCTU
rocyfapCTBeHHOW CMy>XObl HabNHOAEHWU 3a COCTOSHUEM OKPYXKAHOLLEN MPUPOAHONA cpeabl.
MopsfoK  (hopMMPOBaHUS  FOCYAAPCTBEHHOM  CUCTEMbl  HabMOAEHMIA  3a  COCTOSIHWEM
OKpY>KaroLLein cpefbl U obecneyeHns (DYHKLUMOHMPOBaHUA CUCTEMbI. ["OCyAapCTBEHHbIA (DOHA
[laHHbIX rOCYapCTBEHHOr0 3KOI0rMYECKOro MOHUTOPUHrA.
4.Bbuonornyeckme metogbl HabnwogeHnii. Bugbl n meTogbl 6uonHAMKaumn. BruoTtecTupoBaHue
BO/JHbIX OOBLEKTOB.

Pasgen 2. MOHUTOPUHI aTMOC(epHOro Bo3ayxa

Tema 2.1. OpraHusauyma u CopepxaHue
npoBefeHne  HabnaeHN

3a COCTOSIHUEM " 1 Tpe6OBaHI/IFI HOPMaTuMBHbIX AOKYMEHTOB K CaHUTApPHO-TrMrmeHN4Yeckon OLEHKE COCTOAHUA

atmocepHoro Bo3sfyxa. [lpegensHo ponyctMmas KoHueHTtpauma (MAK). urneHnyeckme

O6bem, akag. 4/
B TOM 4ucne B

(hopme
NPaKTUYeCKom
noAroToBKY,
akag. 4
3
16

16

16

102
32

32



3arpsi3HEHHEM
aTMocdepHOro Bo3ayxa

HOpMaTHuBblL Kjacc OnacHOCTH BELIECTB.

2. Opranuzaums CTPYKTypbl cetu HaOmopeHuil. KonmuecTBo, BUABI M KaTeropuH IOCTOB
HaOMOIeHHH. ABTOMATH3HPOBAHHBIE CHCTEMbI HAOJIIO ACHHIA

3. Ilporpamma u cpoku HabJrofeHUi 3a 3arpsa3HeHHeM artmocdepHoro Bosayxa. CnHcok
NPUOPUTETHBIX  3arpA3HAIOIIMX BELIECTB, OMNpPENENAeMBbIX B CHUCTEME 3KOJOTHMYECKOIrO
MOHHMTOPHHIA

4. Cnocobbr orbopa mpob armochepHOro Bo3myxa. ACHHPALMOHHBIA MeTon oTOopa mpod
atMocepHoro Bo3ayxa, oTOOp mMpoO arMochepHOro BO3AyXa B €MKOCTH OMNPEAEIEHHOIO
obbema.)

5. Jlaboparopusi IIOCT-1. YcrpoiicTBO KOMIUIEKCHBIX JabopaTopuii, pasMelleHHe B HUX
npubopoB u obopymoBanms. I[loAroroBka 3KCIUTyaTALMOHHBIX CHCTeM K  pabore.
IMocnenoBarenbHOCTH paboT, BHIMOJIHIEMBIX HA CTALMOHAPHOM MocTy HabmoneHuit. M3mepenne
METEOPOJIOTHYECKHX MAaPaMETPOB HA CTALMOHAPHBIX NOCTAX. 3aMMCh PE3yJIbTATOB H3MEPEHHUIT

6. ABTOMaTHYECKHE W NEPEHOCHBIE BO3IYXOOTOOPHUKH: YCTPONCTBO, MPUHLIUI JICHCTBHSL.

7. IlpoBeneHue HaOMIONEHWI HAa MApLIPYTHBIX M IEPEIBHKHBIX TOCTax. Brpibop mecra
HaOmonenuii. CocraBneHHE CXeMbl pasMelleHus mnoctoB. llpoBenenne HabmopeHud ¢
TIOMOIIBIO MEPEABHIKHON J1aboparopun «ATMochepa-2». Otdop mpob noxa dakenom BeIOpoca.
OmnpeneneHne HampasjieHUs (akena, pacCTOSHHUS OT UCTOYHMKA 3arpsi3HEHMs 10 MecTa 0TOopa
pob BO3yXa.

8. IlpoBemeHune HabOmomeHuii 3a 3arps3HeHHeM arMocepHOro Bo3Ayxa BbiOpocamwu
aBToTpancnopta. Beibop mecra nabmonenmii. IlpoBeneHue crielUanbHBIX HAOMIOAEHHIA IS
OIpeneNeHus]  HUHTEHCHBHOCTH  JIBIDKEHHSI  TPAHCHOPTHBIX  CPEINCTB, MAaKCHMAJIbHBIX
KOHLIEHTPALIUH OCHOBHBIX NpPUMeECEH, METEOPOJIOTMYECKUX YCJIOBUN TpaHUL] 30H U Xapakrepa
pacnpenenenus npumMeceil. Cpoku HaOmonenuii. [IpuOGopbI KOHTPONIA TPAHCIIOPTHBIX BHIOPOCOB.
Otbop mnpod Bo3myxa. OueHka COCTOSHHMs 3arps3HeHHs aTMOChEPHOro BO3ayxa Ha
aBTOMarucTpaisiax. PopMbl aKTa KOHTPOJISE BLIOPOCOB AaBTOTPAHCIIOPTA.

9. IlpoBemeHue HaOMIOAEHHWH 3a PaJMOAKTUBHBIM 3arpsi3HEHHEM arMocepHOro BoO3ayxa.
CocrasyieHre NporpaMmbl paguaiiOHHOTO KOHTPOJIS 32 3arpsisHeHHeM atMocdepbl. M3ydyenue
CPEACTB PaAMOMETPUYECKOTr0 KOHTPOJS AaTMOc(epHOro Bo3ayxa. THIbI  PagHOMETPOB,
TpeboBaHus k HUM, obnacti npuMmeHeHusi. COOpPHHKHM PaJHOAKTHBHBIX a3p030Jieil aTMOchepbl
(Tropu30OHTANbHBIN MIAHLIET, BO3AYXO(QUIBTPYIOIIHE YCTAHOBKH, COOPHUK OCaaKOB U T.1.) OTOOp
npo0 paguoaKTHBHBIX a3po30Jiell C MOMOLIBIO TUIAHIIETA, (QUIbTPYIOLIEH YCTAaHOBKM W JIp..
IMoaroroBka mpo® k ormpaBke B Jabopatopuro. CbheMKa pPaAHOAKTHBHON 3arpsi3HEHHOCTH
MECTHOCTH C NOMOLIBIO pagroMeTpoB. COCTaBJIEHHE KAPThI-CXEMBbI.

10. TTpoBeneHne HaOMIOACHUI 32 XUMHUYECKHM COCTaBOM atMochepHbix ocankos. OT6op npobd




atmMoc(epHbix ocankoB. OQOopymoBanue s oTOOpa MNPOO TBEPAbIX M SKUAKHX OCAIKOB.
XpaHeHue mnpo0 W HM3MEPEHHE HEYCTOMYMBBIX KOMIIOHEHTOB B MYHKTE HaOIOACHUIA.
3anonHeHne COMPOBOAUTENBHOrO TanoHa. OpraHusauus HaONIOACHWH 3a 3arpsi3HEHHEM
cHexxHoro mokpoBa. CocrasieHue mnporpammbl  HaOmogeHuid. Otbop npo® cHera Ha
cHeromepHoM Mapupyte. IIpensapurenbHas oOpaboTka mpod Ha mMoOcTaX W MOATOTOBKA MX K
OTMpaBKe B JIAOOPATOPHIO.

11. O6paborka u 060OImEeHue pe3ynbTaToB HAOMIOASHUI 3a YPOBHEM 3arpsa3HEHHs] aTMOChepBI.
O6paboTka pe3ynbTaToB HAOMIONEHUI 32 3arpsA3HeHHeM aTMoc(depbl Ha MOCTax HAaOMONEeHUIl.
TpeGoBanust x ¢opme npencrasneHust uapopmanun. O000IWEHHe PE3yJIbTATOB HAOMIOIEHHIA.
BrojuteteHn 1 0030phI 3arpsi3HeHusi atMocepHOro Bosayxa teppuropun. ITopsook, cpoku u
dopma nepenayn CBEACHUH O 3arps3HEHUH aTMOCHEPHOTO BO3AYXA.

B ToM unc/ie NPAKTHYECKHX 3AHATHH H JIA0GOPATOPHBIX padoT: 70
JlabopaTtopHoe 3aHsTHEe 1. U3yueHue ycTpoiicTBa M MPUHLMIA HEHCTBUSA aCMHPALHOHHOTO 4
cnocoba otbopa mpod arMochepHOro BO3ayxa.

Jlaboparopuoe 3aHsitue 2. M3ydeHue ycTpoiicTBa HU3MEPUTENbHBIX CHCTEM KOMIUIEKCHON 4
naboparopun «[TIOCT-1». ITonroToBka H3MEPHUTENBHBIX CHCTEM K paboTe

Jlaboparoproe 3ansaTue 3. UsyueHne ycTpoiicTBa M paboThl MEPEHOCHBIX Ia30aHATH3ATOPOB! 2
JlabopaTopHoe 3ansitue 4. OnpeneneHue cogep kaHie NbUId B aTMOC(epHOM BO3AyXe 4
Jlaboparoproe 3ansaTue 5. OmnpeneneHue CoAepKaHNE XMMUYECKHX BELIECTB B aTMOcepHOM 14
BO3AyX€ (CEPOBOOPO/IA, TMOKCHIA U OKCHIA a30Ta U JIp. BEIIECTB)

Jlaboparoproe 3ansATHE 6. COCTaBI€HHE CXEMbI PACIIOIOKEHHUS] MAPIIPYTHBIX MOCTOB 4
Jlaboparoproe 3ansATHe 7. COCTaBIEHNE CXEMBbI pasMeleHHs oI(aKeIbHBIX TOCTOB 2
Jlaboparoproe 3ansaTue 8. [loaroroBka u MpoBeAeHNE HAOMIOIEHHI 32 COCTOSIHUEM 3arps3HEHUs 4
aTMoc(epHOro BO3yxa Ha aBTOMArHCTPAJISIX

Jlabopatoproe 3ansTue 9. IlogroToBka U MNpOBeINeHHE HAOMIONEHUN 3a pPagrOaKTUBHBIM 4
3arpsisHeHreM aTMochepbly.

Jlabopatoproe 3austre 10.0ueHka paguaiMOHHONR 0OCTaHOBKH UCCIIENYEMOM MECTHOCTH. 5
JIaGoparopuoe 3anstue 11. OtOop npod aTMOCHEPHBIX OCATKOB 1 ONpeNesIeHHe HEYCTOWUHBBIX 6
KOMITOHEHTOB B ITYHKTe HAOJI0IeHHS.

Jlabopatoproe 3ausitue 12. [Tonroroska o6opynosanust 4 oTO0p npod CHEXKHOTO MOKPOBA 4
Jlaboparoproe 3ansatue 13. OnpeneneHue HEyCTOMYUBBIX KOMIIOHEHTOB B CHEXKHOM IIOKPOBE. 6
ITpaktuueckoe 3auaTue 1. Pacuer BEIOpOCOB aBTOTPAHCIIOPTA 4
ITpaktuueckoe 3amsate 2.00paboTka pe3ynbTaTOB aHanmnM3a aTMOC(epHOro BO3OyXa WU 4

NPHUBCOCHUC UX K HOPMAJIBHBIM yCJIOBUSIM




IIpaktuueckoe 3amsitme 3. IlogroroBka uHpopMauuu i 3aHECEHWs] B OIOJUIETEHb IO
3arpsisHEHUIO0 aTMOC(EPHOTO BO3AYXa

Pa3znen 3. MOHMTOPHHT IPHPOAHLIX BOJ

86

Tema 3.1. Opranmsanus u
npoBeAeHHe HaOJIIOAeHHH

3a COCTOSIHHEM
3arpsi3HeHHEM
MOBEPXHOCTHBIX BOJ

H

Conepxkanue

48

1. Opranmsanms HaOmomeHWi 3a 3arpsA3HEHHEM MOBEPXHOCTHBIX BOA cymH. TpeGoBaHus
I'OCTa (IIpaBuna KOHTPOJS KadeCcTBa MPUPOAHBIX BOA) K OPraHM3aLlUH CeTH HAONIOJNCHHUH 3a
3arps3HEHUEM NTOBEPXHOCTHBIX BOJ CYLIH.

2. Kareropum mnyHkTOB HaOmoaeHuii. YcCloBHS BbIOOpAa MECTOMOJIOKEHUS] MYHKTOB.
Opranmsanms CTanMoOHApPHbIX HaOMOmeHUH B MyHKTe KOHTposiA. IlporpaMmel M CpPOKH
HaOmoneHnii Ha myHKTax 1-4 kateropuu. HasHaueHue CTBOpOB HaOIoneHWid, BepTHKajed U
TOPHU30HTOB

3. T'mppomorudeckue, THAPOXHMMHYECKHE M THApOOHONOrHYeckHe paboThl Ha peKe B CTBOpE
HaObmonenuii. CocraB, 00beM M  TNOCIENOBATEbHOCTb  BBIMOJHEHHS  T'HAPOJIOTHYECKHX,
T'HAPOXUMUYECKHX ¥ THAPOOHONOTHYECKHX PaboT Ha peKe B CTBOPE HAOIOAEHUTH

4. Opranuzanms W TIpOBeNeHHEe HAONIONEHWi 3a 3arpsA3HEHHeM MOPCKHX BoA. [IpuUHLMIBI
opraHmzauun cetn HaOmoneHudl B mpuOpexHoil 30He. TpebGoBaHMA K OpraHH3aLUH CETH
JIOKaJIbHBIX MyHKTOB HaOmonenuii. Kareropuu nyHKTOB HaOMIOEHUH, MECTa UX PACTOIOKEHHS
U cpoku HabmomeHwii Ha HUX. Tunbl THAPOXUMHYECKHUX paboOT: OeperoBbie, PEHIOBBIE,
THAPOXVIMUYECKUI pa3pe3, THAPOXMMHYECKas ChbeMKa. BbIBICHHE PAHOHOB 3arpsi3HEHUS.
ITpuGops! u 06opynoBaHue AJist oTOOpa MPod MOPCKOI BObI

5.IIpoBenenue HaOMIOAEHHWI 33 PAOMOAKTHBHBIM 3arpsS3HEHHEM MOBEPXHOCTHBIX  BOJ.
Opranusanus HaOJIONEHHI 32 PAAMOAKTHBHBIM 3arpsi3HEHHEM MPUPOHBIX BOA. MECTO U CPOKH
otbopa npob, mpubops! U obopynoBanue. Meronuka otOGopa npod MpPecHOH U MOPCKOI BOADI,
U3BJIEYEHHE PACTBOPEHHOW YacTH PAJUOAKTHBHOW MPUMECH W3 BOIBL 3amlKChb pPe3yJbTaTOB
WU3MEPEHMUII.

6. Ob6paborka u 00600IIeHHe MaTepHaloB HAOJIOAEHHIT 3a 3arpsA3HEHHEM MPHPOIAHBIX BOJ.
®opmel  0000IIeHUsT  pe3yabTaToB HaOmoaenwit. IlepBuunas o0OpaboTka pe3yJbTaToOB
HaOMIOJICHHH 3a 3arpsA3HEeHHeM BOIbl HAa BOAOTOKaX M BOJOEMax. 3amojiHEHHE >KYPHAJIOB,
KkHIkeKk, Tabmun. ['mapoxumudeckue OroyeTeHH, CripaBKu, 0030pbl, €KETOOHUKU. 3aHECEHHE
uHpopmaiu Ha TexHu4Yeckue Hocutenu. Ilopsmok, cpoku u ¢opma mepenavyu CBEAECHHH O
kadectse BoJ. IIITOpMOBBIE MpeaynpesKaeHuUs.
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B ToM uHc/ie NPpAKTHYECKHX 3AHATHH H J1a00paTopHBIX padoT

38

Jlaboparopnoe 3ansaTHe 1. HM3yuenue yctpoiictBa u paborbl 6atomerpoB I'P-16 «bapomerp-
oytbuikay, ['P-16M «bapomerp- OyTtbuikay, I'P-18 «baromerp MouaHoBa»




Jlabopatoproe 3anHsTue 2. M3ydyeHue ycTpoiictBa U paboTel MpoOOOTOOPHUKOB JOHHBIX
OTJIOKEHHUI

JlaboparopHoe 3aHsiTHe 3. Boibop MecTta HabmoneHuil Ha peke (03epe), Ha3HaYeHHE CTBOPOB

Jlaboparopnoe 3ausiTue 4. IIlpoBeneHue koMIiekca ruApOX UMHIECKHX HAONIONEHHIT Ha peKe U B
CTBOpE HAOJMFOACHUI MYHKTa KOHTPOJIS

JlaboparopHoe 3aHsTHE 5. YCTaHOBJIEHHE IPafyUPOBOYHONH XapaKTEPUCTUKU IJIsl ONpenesieHHs
CIIAB, denona, popmanbaernia B Boae

Jlaboparopnoe 3aHsaTHE 6. OnpeneneHne KOHLEHTpaUUH HeQTEnpoORyKTOB, JeTy4yux (EeHONOB,
HUTPATOB, HUTPHUTOB U ApP. KOMIOHEHTOB BBOJIE

Jlaboparophoe 3aHsiTue 7. M3yuenue ycrpoiicTsa 1 paboTsl Mopckoro 6atomerpa BM-48.

Jlaboparoproe 3ansatue 8. OtOop mpo® BOOBI Ha peke Ha pPAAMOAKTHBHBIE BEILIECTBA,
npeaBapuTenpHas 00paboTka npobd nepen OTOPaBKOii B JabOpaTOpHIO

Pazgen 4. MOHUTOPHMHT 3arpsi3HEHHS MO4YB

34

Tema 4.1. Opranuzauust u
nposeaeHue HaO0J0aeHUI

3a COCTOSIHUEM
3arpsa3HCHHEM IOYBbI

H

Coaep:xkaHue

18

1.00mas mnporpaMMa MOHHUTOpUHra 3arpsisHeHust mnous. OpraHu3anuss W [OPOBEACHHE
HaOmromeHuit 3a 3arpsisHeHueM mouB. TpeGoBanus 'OCT k opranusanuu HabGaOmeHHi 3a
3arpsisHeHneM 1nouB. OCHOBHBIE KaTeropuy HaOMIONEHUH 3a YPOBHEM 3arpsi3HEHUS MOYB; MTOYBBI
CEJIbCKOXO3SIICTBEHHBIX PAlOHOB, MOYBBI BOKPYT MPOMBIILIEHHO-3HEPTETHUECKHUX OOBEKTOB.
ITokazaTenu kauecTBa IMOYB, BXOMALINE B COCTaB HAOMIOOEHHUI MO MpOrpamMMe MOHUTOPHHTA.
Kpurepun nnsi cocraBieHHMs MEPeYHs MOMJISKAIMNX KOHTPOJIO 3arps3HSIOMIUX BEMIECTB:
TOKCUYHOCTb, PAacCIpPOCTPAHEHHOCTb, YCTOHYMBOCTb. IlepedeHb MECTHIMAOB, TSIKENBIX
METAJUIOB, OPTraHUYECKHUX BEIECTB MPOMBIIUIEHHOTO MPOUCX OXKIEHUS, MOIEKAIUX KOHTPOJIO.

2 KonTponp 3arpssHeHuss mous nectuiunaMu. Beibop Mecta HabmonmeHuil 3a 3arpsisHeHHEM
noys necrunuaamu. OnpeneneHue miomaan oOcienyeMoro mojs. Bpems u mepuoaumdHOCTD
obcnenoBanus xo3siicTs. [Ipubopr! u obopynosanue no otéopy npod mnous. [IpoGooTOopHUKH
IJIs1 BEPXHUX W IIIYOMHHBIX T'OPU3OHTOB TMO4YB. Meromuka oTOOpa CMEIaHHBIX OOpasIoB.
Hasnauenne mnpoOueix mmromanok. Otbop mnpo6 OypoM, NOArOTOBKA WX K OTIPaBKE B
nabopaTopuro. 3arnoNHEeHUe COMPOBOIUTEIBHOIO TajoHa. M3ydeHHe BEPTHUKANBLHONW MUTPALUH
HEeCTHULIHMIOB.

3. KoHTposp 3arps3HEHUs] NOYB 3arps3HUTESIMH IPOMBILLUIEHHOTO MPOHCXOXIEHH. BoIOop
ydacTka HaOmromeHmil. PexorHocuupoBouHoe oOCIeqOBaHHE MECTHOCTH. Bpemst u
NEePHOANYHOCTb OOCIeNOBaHUA. BbigeneHue KIFOUYEBBIX YYaCTKOB M COCTABJIEHHE CXEMBI HX
pasMelleHyss BOKPYI HCTOYHHKA 3arps3HeHus. HasHaueHuHe Touek oTOopa mpod MOuBBI MO
pymbam. OtOop mpob® mmoYBBL, coCTaBieHME OOBEOMHEHHOM MpoObl. IloaroToska mpod K
OTHpaBKe B Ja0OpaTopuio. 3anoNHeHe COMPOBOANTENHHOTO TAJIOHA.
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4 KoHTpONb paanoakTUBHOTO 3arps3HeHus nous. Llenu u 3amaun nposeneHus HaOMOAeHUN 3a
PaaMOaKTUBHBIM 3arpsi3HEHHEM MO4YB. Y CTPOHCTBA i 0TOOpa Mpod MOYBBEI HA PAAUOAKTUBHOE
sarpssHeHne. OTOop mpo0 MmouBBI AL aHANM3a Ha paauoakTUBHOCTh. Ilomroroska mpob k
ornpaBke B Jsaboparoputo. IlpensapurenpHas pa3bpakoBka. Hanecenme wunpopmanmu o
PagrOAKTHBHOM 3arpsI3HEHUH MOYB HA CXeMY

B Tom unc/ie NpaKTHYeCKHX 3AHSITHH H JA00paTOPHbIX padoT: 16
Jlaboparopuoe 3amsarue 1. Hsyuenume ycrpoiictBa u mpuHUMOA paboThl NMpoOOOTOOPHUKOB ’
HIOYBbI
Jlaboparoproe 3ansaTe 2. HasHaueHne npoOHBIX IUIOLIANOK HA OOCIEeoyeMOM y4acTke, oTOop 5
IOYBEHHBIX P00, COCTABIEHNE CMEIIAHHOTO 0Opasua
Jlaboparopuoe 3ansTue 3. OnpeneneHue KOHUEHTpaluu Tsokenbix MetayuioB (Pb, Cu, Zn u t.1.) 5
B 1poOe MOYBEI
Jlaboparoproe 3ausiTue 4. OnpeneneHre NeCTHLIHAOB B MPOOE MOUBI 2
Jlaboparoproe 3anstue 5. IIpuroroBneHue BOOHOH, COJIEBOHM BBITSKKH M3 TMOYBBI U 6
omnpeneneHue cyiabdaros, pochaToB u Ap. KOMIIOHEHTOB
Jlaboparoproe 3ansTue 6. HabmoneHus 3a pagHoakTHBHBIM 3arpsi3HEHHEM MOYB HCCIIEAYeMOH 5
TEPPUTOPHU
Pa3gen S. CocTosinue 3arpsisHeHus1 IPUPOAHOH cpenbl 10
Tema S.1. Ouenxa | Conepxanue 10
cocTosiHusl  3arpsizHeHusi | 1 Kpurepun oLieHKH KadecTBa OKpy»Karomel npupoaHoi cpeapl. Kpurepun, xapakrepusyromue
NMPHPOAHOH Cpeabl JIONyCTHUMBbIE€ U KPUTHYECKHE cOCTOsiHUA npupoanoil cpeawl: IIJIK — npenenpHO-monmycTumbie
koHueHTpauun BpenHbx Bemects (IIJK.p, II/IKc.), OBYB — opueHtHpoBouHO Ge30macHbie
yposau Bozaeiicteus, I1/IB (IIJIC) npenensHO — nomyctumbie BeIOpoch! (cOpockr), TIJIOH —
MOKa3aresb NpPeAesIbHO-AONYCTUMON KOJIOTHYECKON HAarpy3kd Ha MpUpOnHbIi oObekT, U3A
(U3B) — uHpekc 3arpssHeHusi atMocdepHoro Bosnmyxa (BoaHbix oObekToB), KM3A (KHU3B) — 6
KOMOWHHPOBaHHbIII HHIOEKC 3arpsi3sHeHus armocdepHoro Bosmyxa (Bomei), I1X3-10 -
CYMMapHbIil MOKa3aTesib XMMHYECKOTrO 3arpsi3HEHUs] BOAHOTO OO0BbeKkTa, (PUTOTOKCHMYHOCTb —
KOMIUIEKCHBIH MOKa3aTeNb 3arpsi3HEHUs MOYB, ZC — CyMMapHbIil Mokas3aTelib 3arpsa3HEeHHOCTH
MOYB, TOKA3aTeNHU 3KCTPEMAJIBbHO BBICOKOTO W BBICOKOIO 3arpsA3HEHUS MPUPOAHONH Cpembl
Kpurepun OLeHKHN 5KOJIOTHYECKOH CHTYAINH B YKOJIOTHYECKOro OeCTBHSI
B TOoM unc/ie IPAKTHYECKHX 3AHSITHH: 4
IIpaxTiueckoe 3anatue 1. Pacuer nnaexca 3arpsi3sHeHHs1 aTMOC(EPHOTO BO3yXa, BOIBI M ITOUBBI 4
(M3A, 3B, KM3A, KU3B, Zc u ap. noka3aTenn)
Y4eOHasi NpAKTHKA Buabi pabor 108

1.MeTeoposoruyeckne HAOIHIeHUsN:




2. CTPYKTYPA U MPUMEPHOE COJEPKAHIUE YYEBHOMN
JUCIHUATLINHBI

2.1. O0bem yueOHOI AUCHUIIMHBI U BHABI Y4eOHOi padoThl

Bup yyeOHoii paboThI Obvem
yacos
MaxkcuMaJbHasi yaeOHasi Harpy3ka (Bcero) 36
O0s13aTesibHAs AyMTOPHAsI YueOHAasi HArpy3Ka (Bcero) 36
B TOM YHUCJIE:
MPAKTAYCCKHUE 3aHATHS 26
KOHTPOJIbHBIE Pa0OThI 10
CamocTosiTesibHasi paboTa o0y4aroierocsi (Bcero) 0
HTorosasi arrectaunmsi B hopme oupgepenyuposannoco savemad




2.2, TemaTnyecknii IJIaH U coAePKaHNE YIEOHOM THCHUILIHHBI « JK0JIOTHYeCKHe 0CHOBBI PHPOA0NOJIb30BAHHD)

HaunmenoBanue pazaesioB u Copep:xanue yue0HOro MaTepHuasia, NPaAKTHYECKHE PadoTbl, CAMOCTOATE/IbHAA padoTa O6vem |Yposenn
TEM odyuarommxcs. 4ACOB  |[0CBOCHHS
1 2 3 4
Pasnen 1. Beegenne
Tema 1.1. Mexxaynapoaaoe  [[Ipeamer mpupoaomons30BaHust, CBA3b C SKOIOTHMEMN, OCHOBHBIE 331341, HCTOPUS passBuTHA. BceMHpHLIE 2 1
3HAYCHUE IKOIOTHHECKUX OpraHU3aLMU
OCHOB ITPHUPOA0IIOJIb30BaAHUA OCHOBHBIG TIOHATUA d)mmecm/rx KOMITOHCHTOB, COLIMAIIbHO-5KOHOMHWYCCKHUX M COLMAITbHBIX KOMIIOHCHTOB
Tema 1.2. KoMrioseHTsI
OKPY’KAFONIEH CpeIbl IpakTHYECKHE 3AHSATHS 4 .
CocTaBneHue TabIui[ M0 OCHOBHBIM KOMIIOHEHTAM CPE/IBI
Tema 1.3, DKOIOIMUECKHIE HeparmoHanbHOE TIpHpPO,I0TIONb30BAHKE U MPUMHHBI TOKEIOTO SKOIOTHYECKOTO MOI0KEHH Poccum 4
mpobnemer Poccyn !
CamocTosiTesibHAA Pa0d0Ta 00YYAIOIIMXCSH: BHITOJHEHHE MHIMBHIY ATGHBIX JOMAIIHUX paboT. 4
IIpumepHas TeMATHKA BHEAYIHUTOPHOH CAMOCTOATE/ILHOH PadoThI
DKOIOTHYECKAs CUTYALMS MOETO TOPOIa WM Cena
Paszpen 2. EcrecTBenHbIe
3KO0CHCTEMbI
Tema 2.1. Oxomorueckoe [Ipu3HAKY SKOIOTHYECKOTO PABHOBECHS B HKOCUCTEME. | OpH3OHTANIBHBIC M BCPTHKAILHBIE ] 2
PAaBHOBECHE €CTCCTBCHHBIX  [B3aMMOOTHOIICHUA. YTO TaKOE CYKCEHIIMM DYKOCUCTEM
DKOCUCTEM IpakTHUecKHe 3aHATHA 3
CpasHeHME TMIIOB B3aMMOOTHOIIEHUMN B JKOCHUCTEME
Tema 2.2. TTpuvuHe [Tpyvise! HapyIHCHUS CTAOMIPHOCTH, MCUYC3HOBCHHUE TIOITYJLILIME. BIIMSHUC MPOMBILLIEHHOCTH M CELCKOTO 3 1
HAPYLICHUI CTA0MIBHOCTH  XO3sIHCTBA Ha (UIOpY U (payHy, HA YETOBCKA
akocucteM. PazHooOpasue Buae sxocucteM. Mx ncnonbzosanue yenmosekoMm. OCHOBHBIC TIPUYUHBI HAPY IEHU 3KOJIOTHYECKUX
9KOJIOTUMECKHX CUCTEM 3€MIIH  [CHCTEM,
CamocTosiTesibHAA padoTa 00y4AIOIIHXCSH: BBINOIHCHUC WHAMBULY ATBHBIX JOMAIIHKX paboT 4
IIpumepHas TeMATHKA BHEAYAHUTOPHOH CAMOCTOATEILHOM PadoThI
PaimoHaIBHOE PHUPOAOTIONB30BAHUE - Ty Th K COTPYJHHMECTBY MEIOBEKA M IPUPOIBI
Pazaes 3. Arpo3KoCHCTEMBI 5
Tema 3.1 Pecypcst [Mousst. McTopust obpasoBanus 1 00paboTKH, KOHTPOJIb COPHAKOB, BpeauTeei u bonesuei. Cesoobopot
arposKOCUCTEMEI Turet 3arpssaenmii. OTIaCHOCTH 3arpA3HSHUA HUTpaTaMHy. [IyTH yMCHBIICHHUS 3arpsI3HEHIUS 1 2




Tema 3.2
C enbCKOX03AMCTBEHHBIE
3arpsA3HEHMS

CamocronTe/ibHAR Pa0oTa 00yYAIOLIHXCA: BLIMOTHEHUE HHANBUIY AIbHBIX JOMANIHUX PaboT.
[IpuMepHas TeMATHKA BHEAYAMTOPHOH CAMOCTOATEILHOH PadoThl

CeBOOOOPOTHL M MIX IKOIIOTHICCKAA POJb.

CenbCcKoe X035HCTBO 063 XUMMUH.

Paznen 4. I'opoackne

IKOCHCTEMbI
Tema 4.1 OcobenuocTu 'Yposens ypbaumsauuu. [loctpoerue nemorpaduacckux rpadukos. U3MecHeHHE Ka4eCTB OKPyKarOmIeH
FOPOACKUX SKOCHCTEM CpeBl B KPYITHOM ropojae. XapakTePUCTHKA TOPOACKOM CPEIbL.

Tema 4.2. Bugs! 3arps3HeHuMI
TOPOACKOM SKOCUCTEMBI

PaavoaktusHOe 3arpsasHenue. Lllymosoe 3arpsasHeHue. [IsuieBoe 3arpssHeHue. [Ipobnema yrummszarmu
otxoz0B. [IyTHu pemenns mpobaeM ropoacKOM IKOCHCTCMEL.

IIpakTHYeCKHE 3aHATHS

M3yueHMe SKOIOTMYECKOTO COCTOSHMA TeppuTopru ropoaa HosokyHoObIeBCKa

Paszpen S. IIpomeiniieHHbIe
IKOJIOTHH

Tema 5.1. Cuctema
B3aHMOICHCTBUS
MIPOU3BOACTBO - OKPYIKAFOIIAs
cpena

BsaumoaeMcTBHE MPOM3BOACTBA M OKPYKAIOIICH cpeasl. [loaaep;kuBaHue SKOIOTHICCKOTO PABHOBECHA
OCHOBHBIE TIPHUHLIMITE OE30TXOAHBIX ¥ MATOOTXOAHEIX TCXHOIOTHE, KO (ULMEHT OE30TX0 JHOCTH.
MHHOBALIMOHHEIE TEXHOIOTUUA

Tema 5.2. ManooTxoaHsIe,
SHEPTO U
pecypcocbeperaro 111 ie
TCXHOJIOTHHU

Tema 5.3. 3arpsasHerue
OKPYXKAIOUIESH Cpeabl

Talbnuiia 3arps3HEHHI OKpYKarOIneH cpeapt. [IpobaemMbl 030HOBOTO criost. JIHOKCH yriiepoaa u
[APHUKOBBIN d(h(heKT. DHEPreTUHECKOe 3arpsi3HeHHUE OKPYKAIOIICH CPE/IbI.

Tewma 5.4. Hopmuposarme
KaueCTBa OKPYXKAKOIICH Cpe/b

Oxonoruueckoe Hopmuposauue: [IIK, ITAB, [TIJIC, IIJIOH. CyTs 5K0I0THYECKOTO pe3epBa CUCTEMBL.

CamocrosTe/ibHAs PA0OTA 00YYAIOMIHXCH: BHIOIHCHUE HHIMBHAY ATbHBIX JOMAITHMX PaboT.
I[IpumepHas TEMATHKA BHEAYAHMTOPHOH CAMOCTOATEILHOH PadoThl
O1eHKa COCTOSMHMSA BOAHBIX OOBEKTOB, COCTOSHMS BO3AYNIHON CPCIBI

Pasaen 6. Dxosorus
94eJI0BEKA

Tema 6.1. Uctopus passurus
IKOJIOTHH YCIIOBCKA

(OCHOBHBIEC TIOHATHA SKOJIOTHH YeaoBeka. UTo aBigeTes 06'I>eKTOM, npeaMETOM M LICIIBIO JaHHOTO

HATIPABJICHWL. CTaHOBJICHHE SKOIOTMH Y€I0BEKA




Tema 6.2. Mexanmm
MIPUCTIOCOOICHIUS K
OKPYXKaIOICH Cpebl

MexaHu3M roMeocTasa, OCHOBHOM MeXaHu3M mpucriocobnenus. Ponb cTpece-peakimu B MeXaHU3Me
rpucriocodacHrst. Pos iMMYHHOM CHCTEMBI

Tema 6.3. Bouanue
AHTPOIIOr€HHBIX (DAKTOPOB Ha

Brabl KOMOMHHPOBAHHOTO ACUCTBHS XMMHYECKOTO BEIICCTBA HA KUBBIC OPTaHMU3MBL. Brvsrue
KCEHOOMOTHKOB, BEIICCTB-MYTOTCHOB,

370POBBE YCIIOBCKA. KonTposbHas padora mo pasaenam 2-6 2
CamocTosiTe/ibHAS Pa00Ta 00YYAKOMIHXCH: BBINOTHEHUE UHIMBU T ATbHBEIX JOMAIIHKMX paboT. 2
[IpuvMepHas TeMATHKA BHEAYAHTOPHONH CAMOCTOATEIbHOH PadoThI
CaHuTapHO-THTMEHMMCCKAsA OLICHKA Padouero Mecta/
CaHuTapHO-TUTMEHUYECKAs OLICHKA 3aKPEIUIEHHOTO KabuHeTa
Pazngen 7. byaymee
yeI0BeYecTBa
Tema 7.1. IlepcniekTuBEI TepMosiaepHas SHEPreTUKA. BapuaHTs TEILUI0BOM 3HepreTrky. besonacHa nu atomMHas sHepreTHka’
Pa3BUTHS SHCPTCTUKU. OcHOBHEIE BUIBI 3HEProcOepekeHns u pecypeoctepeskeHus. KOMITIEKCHOE MCTIONB30BAHKE PECYPCOB. |
OHeprocOepeKCHIE U BTOPHYHOE CHIPEE B COBPEMEHHOM IIPOU3BOICTBE.
pecypcocOepeKeHIE
Tema 7.2. Hetpammmionnas  |buonoruyeckue v GU3andeCKue CriocoOBI HCIIOIB30BAHMS COJTHCYHOM SHCPTHH, BETPOSHEPTETUKH, |
SHEPTETHKA re0TEPMAIbHOM 3HEPTETHKU
Tema 7.3. Perynuposanvie [TyTu perympoBaHus pocTa HapoaoHaceneHus. JleMorpaduyeckas Mo MTHKA KX T0M CTPaHBbL. 1
POCTa HAPOJOHACETICHUS. Kontpoabnas padora mo pazaenam 1-7 4
CamocTosTe/IbHAA PA00TA 00YYAIOIIMXCAS BHIIOTHEHHE WHAMBHAY AIbHBIX JOMANIHUX PaboT.
[IpumMepHas TEMATHKA BHEAYAHTOPHOH CAMOCTOSATE/IbHOH PadoTnI
Kakyro sHepreTuxy st Beiouparo mot Oy xymiero?
BropuuHOE CHIphE B COBPEMECHHOM MPOU3BOICTBE.
Bcero:| 36

JUTs XapakTepUCTUKU YPOBHS OCBOCHHS yU€OHOT0 MaTepralia MCIOJb3YOTCS CIIEAYIOMME 0003HAYECHHS:

1. O3HAKOMHTEIBHBIN (Y3HABAHHE PAHEE U3YUCHHBIX OOBEKTOB, CBOMCTR),
- PENPOAYKTUBHBIH (BBITOJHEHUE ACATEIBHOCTH MO 00pa31ly, MHCTPYKLIUU WIH O/ PYKOBOJCTBOM )
- TPOYKTHUBHBIN (TUTAHUPOBAHUE M CAMOCTOSTEIEHOE BHITIOJTHEHUE JCATEIbHOCTH, PENICHUE TPOOIEMHBIX 3a1a4)

2.
3.
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3. YCJIOBYSA PEAJIM3AIIMA ITPOI'PAMMBI INCIHHUILIIMHBI

3J1. TpeGoBaHUsI K MHHHMAJIBHOMY MATE€PHATbHO-TEXHUYECKOMY
o0ecrevYeHuIo
Peanuzanus mporpaMMbl JUCHMIUIMHBI TpeOyeT Hamuuus ydeOHOro kabOmHera
«DKOJIOTHYECKUE OCHOBBI TPUPOIONOJIb30BAHUSY .
ObopynoBanue yueOHOT0 KaOUHETA:
-[10CaI0YHBIE MECTA MO KOIMYECTBY 00y YaOLINXCS;
-paboyee MECTO MPEMOIaBATES,
-KOMIUIEKT yU4eOHO-HATTIAAHBIX TOCOOUH.
TexHuueckue cpeacTra O0yUCHuUS:
-[I€PCOHAJIbHBINA KOMITBIOTEP C JIMIICH3UOHHBIM MPOrPaMMHBIM 00eCTICUCHUEM,
-3KpaH,
- MYJIBTUMEIUANPOCKTOP.

3.2. Undopmannonnoe odecnevyenue 00y4eHust
IlepeveHb pekoMeHayeMbIX Y4eOHbIX u3AaHuii, IHTepHeT-pecypcos,
AOMOJIHUTEJIBHOM JIUTEPATYPhI
OCHOBHBIC HICTOYHUKHU:
1. KonctanTrHOB B.M. DKONOTHYECKUE OCHOBBI MPUPOONONIB30BAHMS. - M. ;
Axanemus, 2007. .

JlONOTHUTENbHBIE UCTOYHHKH:

1. Oxpana TpyJa ¥ IPOM3BOICTBEHHAS O€30MACHOCThIKOJIOTHS M OXpaHa
ounochepsl Mpu XUMUUECKOM 3arps3HeHuH. Pa3nopoxHsiil A. A. Dk3aMeH
mkosna, 2007.

2. buognorus A.IL Ilyroskun, H A. IlyroBkuna, Akagemus 2009 r.
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4 KOHTPOJIb 1 OHEHKA PE3YJILTATOB OCBOEHUSA
JAUCITUIIJINHBI

KoHTpoie H®W  oOmeHKAa  pe3yJbTaTOB  OCBOCHUS  JIUCIUILIMHbBI
OCYHIICCTBILICTCA MNPENOJABATEIIEM B MPOLIECCE MPOBEACHUS IPAKTHYECKUX
3aHATUH, TECTUPOBAHWSA, A  TAKXKE  BBHIMOJHEHUA  OOyYAIOIMIMMUCS
VHINBUAYAIbHBIX 3aaHUM.

Pe3yabTarsl 00y4yenns
(ocBOEHHBIE YMEeHHS], YCBOCHHbIE @opMBbI B METOABI KOHTPOJIS |
3HAHMA) OlIEHKH Pe3yJibTaTOB 00y4YeHHs
YMeHus:
MPOBOAUTE HAOIO/CHHS 3a PpakTopamu,  ([I[PAKTHIECKUE 3aHATUA
BO3ICICTBYIOIIMMH HA OKPY KAIOLLY IO
cpeay,
MCIOJIb30BAaTh HOPMATHBHEIE AKTHI 10 [ TpakTH9IECKUE 3aHATHS
PaMOHAIBHOMY NPUPOAOIIOIB30BAHUIO
OKPY>KAIOLIEH CPEBI,
[POBOJIUTEH MEPOIPUATHSA 11O 3ALIUTE [ TpaKTiyecKue 3aHATHs
OKpY>Karolen cpeanl U Mo JMKBUIALUU
[TOCJIEACTBHAN 3apaKEHUS OKPYKAIOLLIEH

Cpebl.
3HaHus:

YCIIOBHSI yCTOMUHUBOTO COCTOSTHHS TeCThI

DKOCHUCTEMEI,

IPUIAHBI BO3HHKHOBCHUS KonTposbHas padoTta

PKOJIOTUYECKOI0 KPU3MCA,
OCHOBHBIE IPUPOHBIE pecypebl Poccnn;,  [TecTel

PUHIUIE] MOHUTOPHMHIA OKpy Karomel || [pakTHISCKUE 3aHATHS
Cpensl;
[IPUHLAIIBL PAlMOHATIBHOIO TecTel
PUPOAONIOIB30BAHHSI.
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— MOATOTOBKA U MPOBEISHHE METEOPOIOTNIECKUX HAOMIOACHH!H,
— Ha0moneHus: 32 HEONAronpUsATHBIMU U OMNAaCHbIMHU siBIeHHsAMH. WH(poOpMaLMOHHast
paboTa MeTeOCTaHLINY,
—  JOTOJHUTEbHbIE HAOMIOAeHNS
2.Pa0oTbl 1O COCTABJEHHI) TONOrpaguYecKOH OCHOBbI /ISl  JKOJIOTHYECKOro
MOHHUTOPHHIA:
— MPOHU3BOACTBO OYCCONBHON CHEMKH,
— 00paboTka pe3ynbTaToB OyCCOIBHOM ChbEMKY,
— MPOHU3BOJCTBO F€OMETPUUECKOTO HUBEIHPOBAHMS,
— TMPOU3BOJICTBO TEONOJUTHON ChEMKH,
00paboTKa pe3yJIbTaTOB TEOAOJUTHOH U HUBEJIUPHONH ChEMOK.
3.'uaponoruueckne HAOMIOAEHHS H Pa0oTbI:
— oO0cienoBaHue y4acTKa PeKH,
THIPOMETPUUYECKHE U3MEPEHHs H HAOMIOIEHUS Ha peKe
4, IlosieBoe 06ce0BAHHE NTOYB:
- MopdoNOruiecKoe ONMUcaHrue NOYBEHHOTO MPOQ IS,
- OIIpeeJIEHHE BJIAKHOCTH ITOYBBI.

IIpousBoacTeeHHas
NPaKTHKA

Bunsbi pador
— MpOBeIeHHe MOHHTOPHHIA aTMOC(EPHOTrO BO3yXa ONpPEENEHHON TEppUTOPUH;
— TNpOBEIEHNE MOHUTOPHHIA 3arpsi3HEHUs CHEXXHOTO MOKPOBA.

— otGop npob BOIbI U MOATOTOBKA K aHAJH3Y, 72
—  XUMWYECKUH aHaJlu3 BOIBL
— oTOOp MpoO MOYBLI ¥ NMOATOTOBKA K aHAITH3Y,
—  XUMHWYECKUH aHAH3 MOYBEL
IIpomMexkyTOUHAS aTTeCcTALUS 18
Bceero 446




3. YCNOoBUA PEAJTTSALNU TNTPOD®ECCVOHAJIBHOIO MOAYNA

3.1. [Ons peanu3aumMm nporpaMmbl MPO(eccUoHanbHOro MOAyNs AOMXKHblI  OblThb
npeaycMOTPeHbI Cnefytolne cnelnanbHble MOMeLeHUs:

JNabopaTopust «KAHaNUTUYECKAS XUMUS».

MacTepckne «YuebHasi METEOpPONOrMYeckas CTaHLUMs», «YuebHas ruaposnoruyeckas
CTaHLMSA».

3.2. HopmaLumMoHHOE obecrneyveHne peannsaunm nporpamMmmbl

[ns peanunsaymm nporpammbl 6UMBMOTEYHbIA POHA 06pa3oBaTeNlbHOM OpraHu3auuM MMeeT
neyatHoble  W/WAM  3NEKTPOHHble  06pasoBaTe/bHble N WUH(OPMALMOHHbIE  pecypcbl
[J19 UCMO0/b30BaHNA B 06pa3oBaTe/ibHOM MpoLiecce.

3.2.1. OCHOBHbIe MeyaTHble N3gaHna

1 LLlampaeB, A. B. 3KONOMMYECKNIA MOHUTOPUHT 1 3KCNepTM3a: y4yebHoe nocobue

ana Cro / A. B. LWWampaeB. — CapaTos : [NpodgobpaszoBaHue, 2020. — 141 ¢. — ISBN 978-5-
4488-0642-1.

3.2.2. OCHOBHbI€ 3/IEKTPOHHbIE U3AaHNA

1 OmutpeHko, B. T, 3KONOrmM4yeckuii  MOHUTOPUHT TexHocdepbl / B. T
AmuTperko, E B. CoTHMKOBa, A. B. YepHseB. — 2-e n3g,, ctep. — CaHKT-IeTepbypr : JlaHb,
2023. — 364 c¢. — ISBN 978-5-507-45694-9. — TeKCT : 31eKTPOHHbIIA// JlaHb : 3NEKTPOHHO-

onbnunoteyHas cuctema. — URL: https://e.lanbook.com/book/279824  (pata o6palieHus:
09.12.2022). — Pexkum gocTyna: Ans aBTopu3. Nnonb3oBaTeneil.
2. KapakesiH, B. I. MOHUTOPUHI 3arps3HEHUS OKPY>KatOLLein cpefbl : YUYeOHUK

0N1S cpefjHero npodeccMoHanbHoOro obpasoBaHus / B. U. KapakesH, E. A. CeBptokoBa; nog
obulein pepakumen B. N. KapakesHa. — Mocksa : N3gaTensctBo KOpait, 2019. — 397 ¢. —
(MpodeccnoHanbHoe obpasoBaHue). — ISBN 978-5-534-02861-4. — TeKCT : aN€KTPOHHbIN //
OobpasoBatenbHas nnatgopma HOpaitT [caint]. — URL: https://urait.ru/bcode/433760 (pata
ob6palleHns: 19.11.2021).

3. NatbiweHko, K. . 3KONOrMyeckMin MOHMTOpUHr. YacTb 1 : npakTukym /
K.MN. NatbiweHko. — 2-e n3g. — Capatos : By3osckoe obpasosaHue, 2019. — 129 ¢. — ISBN
978-5-4487-0454-3. — Tekct 3NEKTPOHHbLIN  //  JNEKTPOHHBLIA  pecypc  LU(pPoBON
obpasoBaTenbHOM  cpeabl CNoO  P1KOEo6pasoBaHue : [caiT]. —  URL:
https://profspo.ru/books/79695

4. NatbiweHko, K.IM. 9KOMOrMYecknii MOHUTOPUHI. YacTb 2 : MpakTukym /
K.I'. NaTblweHko. — 2-e n3g. — Capatos : By3osckoe o6pasosaHue, 2019. — 100 ¢c. — ISBN
978-5-4487-0455-0. — Tekct 3NEKTPOHHbIN  //  DNEeKTPOHHbLIN  pecypc  LMgpoBoi
obpasoBaTenbHOM  cpeabl CNO  P1HKOEo6pa3oBaHue [caiiT]. —  URL:
https://profspo.ru/books/79696

5. LLlampaeB, A. B. 3KONOrMYecKnMin MOHUTOPUHI 1 3KCNepTun3a : yuebHoe nocobue

ans CMNO / A. B. Wawvpaes. — CapaTtos : NMpogo6pasosaHue, 2020. — 141 ¢. — ISBN 978-5-
4488-0642-1. — TeKCT : 3NIeKTPOHHbIV // INEKTPOHHBIN pecypc LUgpoBoi 06pazoBaTeibHON
cpegbl CrNO PROFo6pasoBaHne : [canit]. — URL: https://profspo.ru/books/92203 (pata
o6paweHns: 13.08.2020). — Pexxum focTyna: A/ asTopU3np. Mosb30BaTesieil.

6. JKONMOTNYECKUIA  MOHUTOPUHT y4yebHO-meTOAMYecKoe nocobue [/  T.A.
AlmnxmuHa [n gp.]. — MockBsa : AkageMmuueckunii npoekt, 2020. — 415 ¢. — ISBN 978-5-
8291-2994-4, — TeKCT : 3NIeKTPOHHbIV // DNeKTPOHHO-61bmoTeyHas cuctema IPR BOOKS
[cairT]. — URL: https://www.iprbookshop.ru/110087.html (gata obpaweHuns: 19.11.2021). —
PeXxum goctyna: Ans aBTopusmp. nosb3oBaTenen.

7. 3KONOrns 1 oxpaHa OKpy>XKaroLLeit cpefpl. MpakTnkym : yyebHoe nocobue ans
cno / B. B. OeHucos, T. V. [poBoBo3osa, b. . XopyHxuii [ gp.]. — CaHkT-INeTepbypr :


https://e.lanbook.com/book/279824
https://urait.ru/bcode/433760
https://profspo.ru/books/79695
https://profspo.ru/books/79696
https://profspo.ru/books/92203
https://www.iprbookshop.ru/110087.html

NaHb, 2021. — 440 c. — ISBN 978-5-8114-8429-4.— TeKCT: 3NeKTPOHHbIN// JlaHb :
3NEKTPOHHO-6M6MoTeYHas cuctema. — URL: https://e.lanbook.com/book/176688  (pata
obpawieHns: 09.12.2022). — Pexxum focTyna: 4/ aBTopuW3. Mo/b30BaTenei.

3.2.3. [AononHnTeNbHbIe NCTOYHUKN

1 PefepasbHbIin 3aKoH «O6 0xpaHe oKpyxkatoLLen cpegpbl» ot 10.01.2002 Ne7-P3
(pevicTBytOWan pegakums).

2. depaepanbHbIil 3aKoH «O6 oxpaHe aTMochepHoro Bozayxa» oT 04.05.1999 Ne96-
®3 (peicTaytowas pefakums).

3. FOCT 12.0.004-2015. CCBT. OpraHuzaumsi oby4yeHus 6e3onacHOCTU Tpyada.
O6LLUMe NONOXKEHNS.

4. FOCT 12.1.005-88. CCBT. OO6LiMe caHUTapHO-rMrnMeHnYeckne TpeboBaHUs K
BO3yXy paboyeii 30HbI.

5. FOCT 12.1.007-76. CCBT. BpepgHble BewlectBa. Knaccudumkaumss n obuume
Tpe6oBaHMsi 6e30MacHOCTW.

6. MOCT 17.1.3.08-82 OxpaHa npupodbl. [napoctepa. [MpaBuna KOHTPONS
KayecTBa MOPCKMX BOZ.

7. MOCT 17.1.5.02-80 OxpaHa npupoAbl. [ngpocgepa. urneHnyeckme
Tpe6oBaHWs K 30HaM peKpealun BOAHbIX 0ObEKTOB.

8. FOCT 17.1.5.04-81. OxpaHa npupodpl. Mmapocgepa. Mpubopbl U yCTpocTBa
AN1s 0TOOpPa, NEepBUYHON 06PAbOTKM N XpaHeHUs NPo6 NPUPOAHbLIX Bog. O6Lyne TeXHUYeCKue
YCOBWS.

0. FOCT 17.1.5.05-85 OxpaHa npupodbl. vapoctepa. O6wme TpeboBaHUA K
0TO0pY NPO6 MOBEPXHOCTHBLIX U MOPCKMX BOZ, /ibAa N aTMOCHEPHbLIX OCAKOB.

10. FOCT 17.2.3.01-86. OxpaHa npupodbl. ATMmoctepa. [MpaBuna KOHTpPONS
KayecTBa BO34yXa HaceNeHHbIX MyHKTOB.

11 FOCT 21400-75. CTekno Xumuyeckoe nabopaTtopHoe.  TeXHWUYecKume
Tpe6oBaHNA. MeTofbl UCMbITaHWUA.

12 TOCT 27384-2002. Bopa. Hopmbl MNOrpewiHoCcTM W3MEpeHWA MoKasaTenei
cocTaBa U CBOWCTB.

13, T'OCT 31861-2012 Boga. O6wyme TpeboBaHUa K 0TOOPY Npob.

14. MOCT 31959-2012 Boga. Metoabl  onpefeneHns  TOKCUYHOCTM MO
BbPKMBAEMOCTN MOPCKMX pakoobpasHbIX.

15. FOCT 8.315-2019 lNocygapcTBeHHass  cucTeMa  Ob6ecrieyeHus  eAmMHCTBA
n3vepeHnin. CtaHgapTHble 06pasLbl COCTaBa M CBOWCTB BeLeCTB U MaTepuanoB. OCHOBHbIE
MONOXKEHNS.

16. TOCT ISO/IEC 17025-2019 O6ume TpeboBaHWA K  KOMMETEHTHOCTWU
MCNbITaTe/IbHbIX U Ka/IMBPOBOYHbLIX 1abopaTopUii.

17.  TOCT P 56059-2014 NMpon3BoACTBEHHbIA 3KONOMMYECKUIA MOHUTOPUHT. O6Lime
MOSIOXKEHNA.

18. MOCT P 8.563-2009NocypgapcTBeHHas  cucTeMa 06ecrieyeHUs eamMHCTBa
n3vepeHnin. MeToankm (MeTofbl) N3MEPEHWIA.

19. TOCT P  8.589-2001locyfapcTBeHHass  cucTema o0becrneyeHWs efuHCTBa
n3mepeHnii. KOHTPONMb 3arpsiBHEHNS OKPYXKatoLLein npupofHoNi cpedbl. MeTponorunyeckoe
o6ecneyeHve. OCHOBHbIE MOMOXEHMS.

20. FOCT P  8.753-2011TocydapcTBeHHasi cucTeMa O6ecrneyeHus eauHCTBa
n3vepeHnin. CTaHgapTHble 06pasLibl MaTepuanos (BeLecTB). OCHOBHbIE MOMOXEHMS.

21. NCO 6439-90. KauectBo BoAbl. OnpegeneHne (eHONbHOro wuHAekca ¢ 4-
aMUHOAHTUNMPUHOM. CneKTPOOTOMETPUYECKME METO/bI MOC/E NeperoHKu.

22. P 52.24.353-2012 OT60p Npo6 MOBEPXHOCTHLIX BOA CYyLM W OYMLLEHHbIX
CTOYHbIX BOA.

23. P/l 52.04.186-89 PykoBOACTBO MO KOHTPO/IO 3arpsi3HEHUSA aTMOCHepbl.


https://e.lanbook.com/book/176688

24.  PJ152.04.316-92 HacraBieHue ruipoOMETEOPOIOrHYECKUM CTAHLUAM U MTOCTaM.
Bemyck 9. I'mgpomereoposiornyeckue HaOmoneHnss Ha Mopckmx cra”uusax. Yacrs IL
I'mnpomereoponornieckre HaOJMIOAEHHS HAa CYAOBBIX CTaHIMAX, MPOBOJUMbBIE IUTATHBIMH
HabJropaTesMu.

25. PJI 52.04.52-85 Meroauueckue ykasaHus. PeryiupoBaHHe BbIOPOCOB MpHU
HEeOJIAarONpPUsITHBIX METEOPOJIOTHYECKUX YCIIOBHSIX.

26. PH 52.10.556-95 Meronuueckne ykazanus. OnpenencHue 3arpsAa3HIIOIUX
BEIIECTB B MPOOaX MOPCKUX AOHHBIX OTJIOKEHHHA U B3BECH.

27.  PJ 52.10.728-2010 OcHoBHbIe TpeOOBaHMS K KOMIIETEHTHOCTH Jlaboparopwii
IIPY MPOBEIEHUN MOHUTOPUHIA COCTOSIHUS U 3arpsA3HEHUs] MOPCKOM CpefibL.

28. PIA 52.10.775-2013 MaccoBasi A0JiA METAJUIOB B JIOHHBIX OTJIOKCHMSIX.
Mertoauka u3MEpeHHH METOIOM aTOMHO-a0COPOIMOHHONW CEKTPOMETPHH.

29. P/l 52.18.595-96 ®enepanbHblil Iepe4eHb METOAWK BBITOJIHEHHUsS] W3MEPEHMI],
TOMYINEHHBIX K MPUMEHEHHIO MPH BHIIOJIHEHUH paboT B 00JaCTH MOHUTOPHHIA 3arps3HEHUs
OKpY>Karo1lel NPUPOAHON CPeabl.

30.  PJ] 52.24.309-2016. Opranusanusi ¥ NpOBEACHUE PEKUMHBIX HAOIOCHUI 3a
COCTOSIHUEM M 3arpsi3HEHHEM MOBEPXHOCTHBIX BOJI CYLIH.

31. P 52.24.394-2012 MaccoBass KOHLICHTpalMsi aMMOHHUMHOIO a30Ta B BOJAX.
Meroauka u3sMepeHui NOTEHLIHOMETPUYECKHUM METOI0M C HOHOCEJIEKTUBHBIMH 3JIEKTPOIaMHU.

32. PH 52.24.402-2011 MaccoBasd KOHLEHTpaLMsl XJIOPUAOB B Bojax. Meronuka
U3MEPEHUI MEPKYMETPHYECKUM METOAOM.

33. PJ1 52.24.421-2012 Xumudeckoe moTpediieHne KUCIopoaa B BoAax. Meroauka
U3MEPEHUI THTPUMETPUIECKUM METOAOM.

34. P 52.24.528-2012 MaccoBasi KOHLEHTpalusi HUTPATOB B BoAax. Meronuka
u3MepeHuii  poromerpuueckum  MerogoM ¢ cynbdaHmmamunom U N-(1-HadTun)
STUJICHANAMUHA JUTHAPOXIOPHIOM TOCIIE BOCCTAHOBJICHHS CYJIb(aToM ruipasuxa.

35. P/ 5224.609-2013 Opranuzanys 1 MpoBeAeHNUE HAOMIOAEHHI 3a CONEpKAaHUEM
3arpsA3HAIOIINX BEIIECTB B JOHHBIX OTJIOXKEHHUSIX BOXHBIX OOBEKTOB.

36. PI 52.24.635-2002 Metonuueckue ykasaHus. [IpoBeneHue HaOmoneHwii 3a
TOKCHYECKUM 3arpsA3HEHHEM OOHHBIX OTJIOXKECHUH B NMPECHOBOAHBIX 3KOCHCTEMax Ha OCHOBE
fuorecTupoBaHHUAL.

37.  PI 52.24.643-2002 Meroauueckue yka3aHuss. MeTon KOMIUIEKCHOW OLEHKH
CTENEeHU 3arpsi3HEHHOCTU MTOBEPXHOCTHBIX BOJ MO F’MAPOXUMUYECKUM MOKA3aTEISIM.

38. PJI 52.24.868-2017 Ucnonp3oBaHWE METONOB OWUOTECTHPOBAaHMS BOABI U
IOHHBIX OTJIO’)KEHUIH BOJOTOKOB U BOAOEMOB.

39.  PAT 06-2011 O6mue TpeGoBaHHS K KOMIIETEHTHOCTH JlabopaTopuii (LEHTPOB),
BBITIOJIHSIFOIITNX U3MEPEHMs 7S LieJielt MOHUTOPUHIA OKPY KaloLlel cpenbl, ee 3arpsi3HeHuU.

40. PMI" 60-2003 I'ocymapcTBeHHasi cHCTeMa OOecreueHUs eIMHCTBA H3MEPEHHil.
Cwmecu atrectoBanHble. OOmue TpeGoBaHus K pa3paboTke.

41.  berenexoB H.JI. Pagroskonoruueckuii MOHUTOPHHT | yueOHOE mocobue /
berenexos H.JI. — ExarepunOypr : Ypanbsckuii penepanbhsiii yausepcurer, 9bC ACB, 2014.
— 208 ¢. — ISBN 978-5-7996-1309-9. — TeKcT : 31eKTPOHHBIH // DNEeKTPOHHO-
oubnuoreunas cucrema IPR BOOKS : [caiit]. — URL:
https://www iprbookshop.ru/65979.html (zata obpamenust: 19.11.2021). — Pexxum gocrymna:
IUJIs1 aBTOPU3UDP. MMOJIB30BATENCH.


https://www.iprbookshop.ru/65979.html

4. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUSA
MNPOPECCHOHAJIBHOI'O MOJAYJIA

Kon u nHanmeHnoBanue
poheCCUOHABHBIX U
00X KOMITETEHIIHIA,
bopMupyeMBIX B paMKax
MOJTY JIst

Kpurepun onenkn

MeTonb! onieHkH

MOHHMTOPHHIa aTMOCHEPHOTO
BO3/[yXa, BOBI U MOYBHI,
obocHoBaHKe criocoba oTbopa
npob armMocdepHOro BO3ayxa,
OCaJIKOB M CHEXKHOTO MOKPOBA,
BOJIbI U TIOYBBI,
JleMoHCTpauys nopsaka
orbopa mpod armocepHOro
BO3/[yXa, OCAKOB U CHEXHOTO
MIOKPOBA BOJbI, IOYBbI

IIK 1.1. Bei6upats MeTozmsl | JleMOHCTpALUs BBIOOpa | DKCHepTHOe HaOmomeHue Ipu
1 CpeacTsa A1 MPOBEACHUA | METOAOB, CPENCTB U IPOrPaMM | BBLIIOJIHEHUU Ta0opaTopHO-
SKOJIOrHCCKOro _ | Sxomoruueckoro MPAKTHYECKIX pador,
MOHHTOPUHIA OKPYKAIOWICH | viogyTopuHra  OKpY’KaroLlei | MPOXOKIEHUH y4eOHOi
Cpoasl Cpemnbl NPAKTHUKH,  MPOU3BOACTBEHHOHN
NPaKTUKH, KBaJTH()UKAIMOHHOTO
5K3aMeHa, UTOIOBOH aTTECTalIMH,
rocy1apCTBEHHON UTOTOBOU
aTTeCTaLH.
IIK 1.2. 9Oxcrmutyaruposats | OG0CHOBaHUE BeIOOpa | DKcniepTHOe HAONIOAEHHE IIpU
CpeACTBa HabOACHU, | TpubOpOB, 0o0opynoBaHUsl, | BBIIOJTHEHUN J1abopaTopHO-
mpuOOpsl U OGOPYAOBAHKE | Tex HHYECKHX CPEOCTB U | IPaKTUYECKHUX pabor,
AL TPOBCACHIA | yeTpOMCTB [UIsi HPOBENEHHUS | MPOXOXKACHHH yueOHOIA
SKOTIOTHHCCKOTO .. | PKOIoruueckoro NPaKTHKH,  MPOU3BOICTBEHHOM
MOHHMTOPHHTIA OKPYKaOLIEH
cpemsI MOHUTOpPHHTa aTMOC(EPHOTO | MPaKTHKH, KBaan)vHKauHOHHoro
BO3/IyXa, aTMOc(epHBIX | SK3aMeHa, UTOrOBOH aTTeCTalluy,
OCaIKOB, CHEXHOrO TMOKPOBA, | TOCYNapCTBEHHOM HTOTOBOH
BOJIbI M TTOYBBI. aTTecTaluH.
IIK 1.3. ITposoauts | leMOHCTpalMsi ~ MOHUMAaHUs | DKCMEPTHOEe HaOJIOAeHHe TpH
3KOJIOTHYECKHH _ | dusmueckoit  cymmoctH  u | BBIOJIHEHHH nabopaTopHo-
r;;EOPHHr OXPYHAIOMEH | pranmocBasn  mponeccos  n | TPAKTHHECKHX pa60Tv,
SIBJICHUM, TPOUCXOISIINX B MPOXOKACHIH yqe6HOI:I
NPaKTHKH,  MPOU3BOICTBEHHOM
armocepe, ruapochepe, u MPAKTHKH, KBATH(PHKALHOHHOTO
narochepe; 9K3aMeHa, UTOrOBOIl aTTecTaluy,
OGocHopanue BHIOOpa MECTA | rocynapcTBEHHOI MTOTOBOM
NPOBEJCHUST IKOJOTHYECKOTO | aTTEeCTALIHH.

IIK 1.4. O6pabarsiBaTh | JleMoHCTpaLys OxcnieprHoe HaOMIOACHWE TMpH
SKOJIOTHYECCKYIO TeXHOJIOTMYEeCKUX 3TtanoB | BPINOJIHCHUH J1a6opaTopHo-
uHPOpMAITUIO, B  TOM 06paboTKHu NAHHBIX 1o | MPAKTHYECKUX pabor,
YUCJIE C WCIIOIH30BAHUEM NPOXOKACHHH yueOHOH

HaOJIFOIEHUIO 3a .
KOMITBIOTEPHBIX NpPaKTHUKH,  MPOU3BOJCTBEHHOM
TEXHOJIOTUH SKOJIOTHHCCKIM  COCTOAHMOM | fyayrpn,  kBATH(HKALOHHOTO

' B X0/i¢ ONICHHBAHHS MOTYT GBITh YYTCHBI JHYHOCTHBIE PE3Y IHTATHL




NPUPOIHOMN Cpenbl,

JK3aME€Ha, UTOTOBOI aTTECTalluH,

NpUMeHEeHHe O(I)I/ICHOFO rocyapCTBEHHOM HTOTOBOM
makera  mporpamm  mpw | ATTeCTally.
00paboTke  BKOJIOrMYECKOMH
nH(popMauuy,
NpUMEHeHHe cHCTeM
aBTOMAaTH3UPOBAaHHOM
00paboTKH DaHHBIX;
IEeMOHCTpaLHs nopsiaka
00paboTkn omepaTUBHOI W
PEKUMHOMN 9KOJIOTHYECKOHN
uHpopmauun c
HCMOJb30BaHHEM O0Wero u
npo¢heCCHOHATIBLHOTO
NPOrpaMMHOTO  OOecreyeHus
M TONy4YeHUS  OTHYETHBIX
MaTepHaJIoB.
IIK 1.5, HaBathb | BoinonHeHne 3kOHOMUYECKOH | DkcnepTHOe HaOmMOIeHHe TpU
SKOHOMUYECKYIO OLEHKY | OLIEHKH BO3IEICTBHS | BBIMOJHEHUH J1a00paTOpHO-
BO3JICUCTBUS XO3SHUCTBEHHON JEATENbHOCTH | MPAKTHYECKUX pador,
XO03sHCTBEHHON Ha OKPY’KaroIyIO cpeny MPOX OXKACHUHU yaeOHoI
OCATCIIbHOCTHU Ha MPAKTUKH, HpOPISBOI[CTBeHHOﬁ
OKPY>KaIIYIO Cpeny MPAKTUKH, KBATM(UKAIIMOHHOTO
3K3aM€Ha, HTOIOBOM aTTeCTalllH,
rocy1apCTBEHHOMN UTOTrOBOM
aTTeCTaLVIH.
MK 1.6. CocraBnars | 3anonHeHue oT4deTHbIX (opM | DkcrmepTHOe HaOmOmeHHe mpU
OTYETHYIO O OSKOJIOTUYECKOM COCTOSHHHM | BBITOJHEHUH JabopaTopHO-
JOKYMEHTALHIO O | OKpYXKaIOoLIei Cpebl IPaKTUUECKHIX pabor,
COCTOSTHMM OKPYXKaIOIIen IPOXOKIEHUH yueOHoM
cpensl IPAKTUKH,  NPOU3BOACTBEHHOU
MPaKTUKH, KBATHU()UKALMOHHOTO
3K3aMeHa, UTOTOBOH aTTecTalluH,
rocyAapCTBEHHOMN HUTOTrOBOI
aTTeCTaLHH.
OK 01. O60CHOBaHHOCTD BRIOOpa | DKcnepTHOe HaOMIOAEeHHe Ipu
Bribupars crocoOb! | crioco6oB peleHus | BBIIOJHEHNH JabopaTopHO-
perIeHust 33139 | ppodeccuoHANbHBIX  3ama, | IPAKTHIECKHX pa60”ll,
npodeccroHaNbHOM MDHMEHUTENbHO K pasirpmy | TP OXOKACHII yqe6H01:1
IEATEeNbHOCTH, IPaKTUKH,  IPOU3BOACTBEHHOMN
NIPUMEHUTEIBHO x | KOHTEKCTaM, IPaKTHKH, KBATU(PHKAIUOHHOTO
pasau4HbIM KOHTeKcTam | ACMOHCTPallnsA YMEHUH | 5x3amena, HTOrOBOH aTTECTALMH,
BJIaICHHA aKTyaJIbHBIMU | rOCyAapCTBEHHON HUTOTOBOM
MeTOmaMu BBITIOJIHEHSI | ATTECTaLIUM.

paboThl B mpodeccuoHaIbHOM
U CMEXHBIX cepax;
IEeMOHCTpaLus

OLIEHUBATh

yMEHUN
pe3ybTaT u
HOCJHENCTBUS CBOUX OEHCTBUIM.




OK 02, Hcmonssosate | BraneHue HaBbikaMu paboThl | DKCrepTHOE HAOMIONEHUE MNpH
COBPEMCHHBIC CPCACTEA | ¢ pa3NIUYHBIMH MCTOYHHKAMHM | BBITOJHEHUH nabopaTopHo-
TIOKCKA, aHaM3a H .
HTODMDETALIH uHpopmanmu, HeoOxomumoii | MTPAKTHICCKHX pa6°T3
pripeTan TPOX OXKAECHUM y4eOHoi
I/IHd)OpMaLlI/II/I, u | AJid BBITTIOJIHCHUA -
dopmanonHBe POBECCHOHATEHEX 32124 NPaKTHKH,  [POH3BOICTBEHHOI
HH .
TexHOMOMM s p Aad, MPAaKTHKH, KBATH(PHUKAIIMOHHOTO
JE€MOHCTpALUs MEHUH i
BBITOHCHHS sana4 TP y JK3aMeHa, MTOrOBOH aTTeCTaLHI,
npode CCHOHATBHOM CTPYKTYypUpOBaTh rocyaapCTBEHHOH HTOTOBOH
JEATEIBHOCTH MOJIYUCHHYIO I/IH(bOp MaLU, | ATTECTALlUH.
OLIeHHBATh NPaKTHYECKYIO
3HAYUMOCTh pe3yJIbTaToB
MOHCKA.
OK 03. Ilnanuposatp u | OnpeneneHue 3ama4 | DKkcnepTHOEe HAOMOeHue MpU
peann3oBbIBaTh l'IpO(beCCI/IOHaJIbHOFO u | BBIIOJIHCHUH Ha60paTOpHO-
coOCTBEHHOE THYHOCTHOIO paspuTHs, | MPAKTHHECKHX pa60Tv,
npo¢eccuoHanbHOE 7 HPOXOXKICHUH yueOHOMH
MOBBILICHUS  KBAJTH(PHKALIH, .
JUYHOCTHOE  pa3BHUTHE, 5 NPAaKTUKH,  MPOH3BOACTBEHHOM
NPEANPUHUMATEIBCKY IO CaMoO0pasOBaHHsL. MPAKTUKH, KBaTU(PUKALHOHHOTO
ACATCILHOCTD B 9K3aMeHa, UTOTOBOIl aTTeCTaLlHH,
npodeccHoaTbHOH  cepe, rOCyAapCTBEHHOI UTOTOBOM
HCTIONIb30BaTh 3HAHHA IO aTTecTaLuH

(UHAHCOBOI IPAaMOTHOCTH B

PA3ITHIHBIX JKHU3HCHHBIX

CUTYalUHUAX

OK 04. Dddexrusno | BsaumoneiictBue ¢ wieHamu | DxcneprHoe HabmomeHHe mpu

B3aMMOJCHCTBOBATh Y | KONIEKTHBA, PYKOBOJCTBOM, | BBINOJHEHUH J1abopaTopHO-

aboTate B KONJICKTHBE W

p eHTaMu  (opmupoanue | PAKTIHICCKHX pa6°T3

KOMaHze HIPOXOXKIACHUN yueOHO
OnarompusATHOrO KjUMara B .

NPaKTHKH,  IPOU3BOJICTBEHHOI

K KTHUBE;
OJITICKTHBE; NpPaKTHKH, KBAJTU(PUKAIMOHHOTO
HaTIpaBJICHHOCTD 9K3aMEHa, UTOrOBOM aTTeCTAllHH,
npodecCHOHANBHBIX AEHCTBUI | rocymapcTBeHHOI HUTOTOBOM
U OOIIeHNss Ha KOMAaHOHbII | aTTECTALUM.

pE3yJIbTAT, UHTEPEChl OPYIHX
YJIEHOB KOJJIEKTHBA.

OK 05. OcymecTBisTh
YCTHYIO U MHCbMEHHYIO
KOMMYHUKALIHIO Ha
rOCyIapCTBEHHOM  SI3BbIKE
Poccuniickoin  ®@enepauun
C y4eToM OcCOOeHHOCTel
COLMAJIBHOTO u
KYJBTYPHOTO KOHTEKCTA

JeMoHncTpanus yMEHUN
rpaMOTHO  HW3JlaraTb  CBOM
IIUCBMEHHONU U
bopme c yueToM
0CcOOEHHOCTEH COLMAaIBHOTO U
KyJIbTYPHOTO KOHTEKCTa,
oopMIISITH  TOKYMEHTBI 10
npoeCCHOHANIBHON TeMaTHKe

MBICJIN B
YCTHOM

HA rOCyAapCTBEHHOM SI3BIKE.

JkcrnepTHOe HaONMofeHHe npu
BBIITOJHEHUH nabopaTopHO-
NPaKTUYECKUX pabor,
NPOXOKIEHUU y4ueOHOH
TIPaKTUKY, MIPOU3BOACTBEHHOMN
MPaKTUKK, KBaTH()UKALMOHHOTO
5K3aM€Ha, UTOrOBOM aTTeCTalLNH,
rocyAapCTBEHHOMN HUTOTrOBOI
aTTeCTaLNU.

OK 06. [IposiBasaTe | PopMyaupoBaHUE JkcnepTHOe HaONMIOAEHUWE TIpU
IPa’kKOaHCKO- COOCTBEHHBIX [{EHHOCTHBIX | BBIIOJTHEHUH nJabopaTopHO-
MaTPUOTUYECKYIO OPHEHTHPOB MO OTHOMIEHUIO Kk | TPAKTHIECKUX pa60”l::
MO3ULINIO, IpeMeTy " chepam MIPOXOXKIAECHUU yqe6HOI:I
JEMOHCTPUPOBATH NPaKTUKY,  IPOU3BOACTBEHHOH
ocosHaHHOe  mosenenue | FOATCMPHOCTH, — HPOABIICHIE NPaKTUKK, KBaTH()UKALNOHHOIO




Ha OCHOBE | IPOKIAHCKO-MIATPUOTUYECKON | HK3aMEHA, UTOTOBOH aTTECTALNH,

TPaTULIOHHBIX MO3UIUH rOCyIapCTBEHHON UTOTrOBOM

o01eyenoBeyecKux JEMOHCTDAIS  OCO3HAHHOro | ATTECTAIHH,

LEHHOCTEH, B TOM HMCIE | | oo a OCHOBE

C YYeTOM TrapMOHHU3ALIH

MEKHAIIMOHATbHBIX p | TPAAMHHOHHBIX

MEKPEIUTHO3HBIX 00IIe4eI0BEUECKIX

OTHOILUEHWH, NPUMEHSATH | LEHHOCTEH.

CTaHOapThI

AHTUKOPPYILHOHHOTO

TIOBEICHUSI

OK 07. CongeiicrBoBath | CobmoneHne HOPM | DKCHepTHOE HaOMOAeHne Tpu

COXpPaHECHUIO KOJIOTHUECKOH Oe3omacHocTH | BPIIIOJHEHUH J1a6opaTopHo-

OKpYy’KaroIei CPeMBL | nny  ppmonmenmm  pabor, | MPAKTHHECKHX pabor,

pecypcocOepeReHuto, — o | mpoxoKIeHNH yueOHOMH

NPUMEHSTh 3HAaHUS 00 . OPAKTHKH,  [POM3BOJCTBEHHOI

U3MEHEHHUH KJIMMAaTa, mpodeccronanbHOM MPAaKTHKH, KBATH(PHUKAIIMOHHOTO

NPUHLKAIBL  GepexIUBOro | ACATEIBHOCTRIO U B ObiTy; 9K3aMeHa, WTOTOBOM aTTeCTaLHH,

POU3BOJICTEA, neMoHCTpanust 3(GGEKTUBHBIX | rocyapCcTBEHHOM UTOrOBOM

3¢ dexTHBHO NeHCTBOBATh | NEHCTBUI B Ype3BbIYAaMHBIX | ATTECTALMU.

B YPE3BBMANHBIX | cyryamusx.

CUTYaLHsIX

OK 09. TIlome3oBatbest | JleMOHCTpanusi NpUMEHEHHs | DKkcnepTHoe HaOmoeHne Mpu

npodeCcCHOHABHOIM HOPMATHBHO-TEX HIYECKOI BBITIOJTHEHUH J1abopaTopHO-

IOKyMeHTaIen Ha | nokyMeHTALHH Ha | MPAKTHYECKHMX pabor,

rOCyZapCTBEHHOM u MPOXOXKACHUH yueOHo
roCyIapCTBEHHOM u .

WHOCTPAHHOM SI3bIKAX NPaKTUKH,  MPOHU3BOACTBEHHOMN
MHOCTPAHHbIX HfI’IKax B | mpakTHkH, KBaMM(HUKALMOHHOIO
npoeccHoHaTbHOM 5K3aM€Ha, UTOrOBOM ATTECTAllWH,
TesTeIbHOCTH. rOCyaapCTBEHHOH UTOrOBOH

aATTCCTAalluH.




