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1. Ileau 4 3372494 JUCUUILIHHBI

lenb m3yueHuss TUCHMUIUIMHBI — (POPMHUPOBAHHE Y CTYJICHTOB CHCTEMHBIX
3HAHUKW 00 OOmMX TMOJOXKEHUSAX W COBPEMEHHBIX MeETOoAaX TMPOBEACHUS
rio0anpHOro, 0a30BOr0, HAIMOHAJIBHOTO, PETHOHAJIBHOIO, JIOKAIBHOTO U
MMITAKTHOTO MOHHUTOPHMHIA KOMIIOHEHTOB OKpY:Karome cpeabl (arMocdhepHOro
BO3IyXa, BOJIbI, TIOYB U OMOTHI) W KOMIUIEKCHOTO JKOJOTHYECKOTO MOHUTOPHHTA,
KaK OJHOTO W3 OCHOBHBIX HH(OPMAIIMOHHBIX METOJOB YMNPABJICHUS KaueCTBOM
KOMITOHEHTOB OKPYXAaIOIIEH CPEJIBL.

3agauu:

— HAYYUTHCS BBIICIATH [JIaBHBIE TEHICHIIMY U3MEHEHHUS DKOCUCTEM;

— MpaBoOBbIE HOPMBI U 3akoHojaTenbcTBO JIHP u PD B obOnmactu oxpaHbl
MIPUPOJIBI U B chepe MpUpoa0MoIb30BaHuUS;

— HU3YYUTb OCHOBHBIE METOJHUKH ITPOBEACHUS MOHHUTOPUHIA KOMIIOHCHTOB
OKpY’Karolien cpejipl, (BO3ayXa, BOJbI, [IOYBBI, OMOTHI);

— W3YYUTh COBPEMEHHBIE METOIbI 3KOJOTMUYECKOTO MOHUTOPHHIA U OLICHKHU
BO3JICMCTBHUS HA OKPYKAIOILIYIO CPEJIbI;

— OBJIAJICTh METOJAMHU HCCIECHOBAHUS OKPYKAIOIIEH Cpelbl C MOMOIIBIO
TEXHUUYECKUX TPHOOPOB;

— (opMUpOBaHHE OCHOBBI 3HAHUW, MPUHIMIIOB U METOJOB OICHKU
BO3JCHUCTBUS PA3JIMUYHBIX THUIIOB XO3AMCTBEHHOM M WHOW JESATEIBHOCTH HA
OKPYXKAIOIIyI0 TPUPOJHYIO Cpeldy, C YYE€TOM peajbHOro pa3zHooOpasus
pEruoHaIbHBIX JIaHIA(TOB;

—  pa3BUTHE TPUPOAOOXPAHHOTO  MBIINUICHUS, YMEHHUE MPUMEHSThH
MOJyYEHHBIC 3HAHUS HA MPAKTHUKE;

— (opMHUpOBaHHE OCHOB JKOJOTHYECKOM KYIbTYpBI, MpodecCHOHATBHON
AKOJIOTUYECKOW TPAMOTHOCTH.

— ¢opMuUpOBaHHWE Yy CTYICHTOB TMPEJCTaBICHHN 00 oOpraHu3aiuu
DKOJIOTUYECKUX HCCIEJOBAHUM C IMEIbI0 OLEHKA W IIPOTHO3a JKOJIOTUYECKUX
CUTyallMl JUId PA3JIMYHBIX XO3AMCTBEHHO-OCBOCHHBIX TEPPUTOPUUA UM IPUPOIHO-
TEXHOI'CHHBIX O0BEKTOB;

— OBJAJCTh METOJaMH OOpPaOOTKH JaHHBIX, KOTOpPHIE IMOIYYEHBI B XOJE
MOHHUTOPHUHTOBBIX MCCJIEIOBAHUN, B TOM YHUCJIIE€ COBPEMEHHBIX MATEMAaTHYECKHUX
METOJIOB aHaJIn3a 0a30BBIX JTaHHBIX;

— OBJIQJICTh HAaBBIKAMU JKOJOTMYECKOTO IMPOTHO3UPOBAHUS, YMEHUEM
JIOKYMEHTHPOBATh MaTepUaibl MOHUTOPUHTOBBIX HMCCIIEIOBAaHUNA M COCTABICHUEM
aKTOB HCCJIECI0BaHUMH.

2. MecTo nucuuiuiaabl B ctpykrype OOII

Yuebnas aucrumimHa «MOHUTOPUHT W OICHKA BO3ACHCTBUSA Ha
OKPY)KAIOIIYI0  CpeAy» OTHOCHUTCS K 4dYacTH, (OPMHPYEMOW ydaCTHUKAMU
oOpa3oBaTenbHBIX OTHOIIEHUH, HHACKC AucIuIuHbL b1.B.05.

HeoOxoaumbiMu yCIOBUSMU IS OCBOSHUS JUCITUTUTHHBI SIBIISICTCS :



— 3HaHME OCHOB (M3UKH, MAaTEMaTHKH, XUMHH, OHOXMMHHU, OHOJIOIHUH,
0OI1e KOJIOTUU ¢ OCHOBAMHU 3KOJIOTHH PACTEHUH U )KHUBOTHBIX», THPOPMATUKU U
COBPEMEHHBIX T€OMH(POPMAIIMOHHBIX TEXHOJIOTUN U JIP.;

— YMEHUE JIOTUYECKU MBICITUTh U aHAJIH3UPOBATh,

— HaBBIKH pabOTHI ¢ TUTepaTypoi u IHTepHEeT-UCTOUHUKAMH;

— paboThl B BBICOKOTEXHOJIOTUYHBIX YYEOHBIX JabOpaTopusx Kadeapsl
OHOJIOTHN.

ConepxaHuie  JAUCUUIUIMHBL  SIBJISAETCS  JIOTHUECKUM  MPOAOJDKEHHEM
coJepkaHusl AUCHMILIMH «OOIas 3KOJIOTHS C OCHOBAMM 3KOJOTMU PACTEHUH U
KHUBOTHBIX», «I'eoskonorus», «llouBoBeneHne» U Ap. W CIY)XKUT OCHOBOM IS
OCBOCHHS IUCLUUIUIMHBI », ¥ CIY>KUT OCHOBOH IJIsi OCBOCHHS IUCLUUIUIMH HU
«Texnoskonorus», «HopMupoBaHue M CHUXKEHHE 3arpsi3HEHHUI OKpYy’Karoueu
cpens», « COBpeMEeHHbIE KOHIIETILIUY TPUPOIOTIOIB30BAaHUSI» U JP.

3. HepequL INIAHUPYEMBIX PE3YJIbTATOB oﬁyquml nmo AUCHHUIIJINHE
(MOIly.TIlO), COOTHECCHHBIX ¢ HHAUKATOPAMH TOCTHKCHUA KOMIIeTeHIIU M

Ko mo ®I'OC BO NHaukaTop 10CTHKEHUS Pe3yiabTaTnl 00y4yeHus 1o
AUCHHUILVINHE

Oo6menpodeccnoHaIbHBIMU

YK-1 Cnocoben VK-1.1. JleMoHCTpHpyeT 3HaHWEe | 3HAET: NPABOBBIE HOPMBI U
3akoHoaaTenscTBO JIHP u PO

OCYLIECTBIIATh IIOUCK, 0CO0EHHOCTEH CUCTEMHOTO U
. B 00J1aCTH OXpaHbl IPUPOJIBI U
KPUTHYECKHUN aHaIU3 U KPUTHUYECKOT'O MBILIJIEHUS U B chepe
CHHTE3 HHpopMaluuy, TOTOBHOCTb K HEMY. MPUPOJIOTIOIB30BAHHUS;
IIPUMEHATH CUCTEMHBIN VK-1.2. IIpumenser nornueckue | COBPEMEHHBIE METO/IBI
9KOJIOTUYECKOTO
MOJAXOJ AJIsl PEIIEHUS OpMBI U MPOLIEAYPBI, CHOCOOEH K
AXORLAUIA P Gop POHEAYPEL, MOHHUTOPHHIA U OLIEHKU
MOCTaBJIEHHBIX 3aja4 peduiexcuu 1o noBoy BO3/IEHCTBUS HA
COOCTBEHHOMW U 4yXKOU OKpY2KaIOIIYIO CPEIbI;

IJIaBHBIC TCHICHIINHT
H3MEHCHHS DKOCHCTEM;
OCHOBHBIC METOAUKU
MH()OPMALIMH C TOYKHU 3PEHH [IPOBEACHUS MOHUTOPUHTA
BPEMEHHBIX U IPOCTPAHCTBEHHBIX | KOMIIOHCHTOB OKpY KaroLen
cpenpbl, (Bo3ayxa, BOJIHI,
MTOYBBI, OMOTHI);

MBICITHTEIBHOMN NI TETEHOCTH.
VYK-1.3. AHanuzupyer UCTOYHUK

YCIIOBUH €r0 BO3HUKHOBEHHS.
VK-1.4. Ananuzupyer panee

CJIOKMBIIHMECS B HAyKE OLIEHKH VYmeer:

uH(OpMALHH. CaMOCTOSATEILHO TIPOBOIUTH
MOHUTOPHUHT KOMIIOHEHTOB
OKpPY’KaloIllel cpebl,
MCTOYHUKH HH(OPMALMH C LENBI0 | (Bo3myXa, BOAbI, OB, GHOTH)
BBISIBIICHUSI UX TPOTUBOPEUUI U Ha OCHOBE 3HAHMI
COBPEMEHHOM 3KOJIOTMUECKOU
METPOJIOTHH; OTIPEIEIATh
YpOBEHb aHTPOIOTEHHOTO

VYK-1.5. Conocrasinser pa3Hble

MOMCKA JOCTOBEPHBIX CYXKICHHH.
YK-1.6. ApryMeHTHpPOBaHHO

(dhopMupyeT COOCTBEHHOE BO3JICUCTBHS Ha

CYXJICHUE U OLIEHKY OKPYXaroIlyro Cpeay, B
YaCTHOCTH aHTPOIIOTEHHOE

nHpOpMauu, MPUHUMAET P
3arpsi3HEHHE;




000CHOBAHHOE PELICHHE.
VYK-1.7. Onpenensier
MPAKTUYCCKHUEC NOCICACTBUA

NPCAJIOKCHHOTIO pCUHICHUA 3a1a4u.

0(OpMIISATH OTYETHYIO
IKOJIOTMYECKYIO
JOKYMEHTAIUIO Tipu paboTte
Ha CTaI[MOHAPHBIX U
MEPEBIKHBIX TIOCTaX
HaOJIIOIEHUS,;

OCYIIECTBIISITH MTOUCK,
KPUTHYECCKHIA aHAITU3 U CUHTE3
6a3oBoit
obmenpodeccHoHaATbHON
uH(OpPMAILINH; UCTIOJIB30BATh
MOJTyYCHHBIC 0a30BbIC
TEOPETUYECCKHIE 3HAHUS B
00JIaCTH SKOJIOTUHU HA BCEX
MOCJICAYIOIIUX dTarax
oOyueHus u B Oyay1ieit
MPAaKTUYECKOH JIeATSILHOCTH,
peliath KOHKPETHBIC 33/1a4K B
00JIaCTH OXpaHbI IPUPOIBI;

Bnaneer.

3HAHUSMH, IPUHIIATIAMU |
METOJIaMU OLIEHKH
BO3JICHCTBUS PA3IUYHBIX
THUIIOB XO35MCTBEHHOW W MHOM
JESTeILHOCTH Ha
OKPYKAIOIIYIO TPUPOJIHYIO
cpeny, C y4ETOM peaJbHOTO
Pa3HOOOpa3usi pETHOHATBHBIX
naHAmagToB;

HABBIKAMU JKCILTyaTaIllH
OCHOBHBIX IPUOOPOB U
000pyI0BaHUS COBPEMEHHOMN
nabopaTopuu;

00paboTKOI U
UHTEPIPETHPOBAHUEM
pPEe3yIBTATOB IKCIIEPUMEHTA;

OIIK-8. Crocoben
OCYIIECTBIIATh
MEeIarOrMYECKYI0
JEATETLHOCTH HAa OCHOBE
CHEIHATbHBIX HAYYHBIX
3HAaHUH

OIIK-8.1. [IpuMeHsieT MeTobl
aHaJIWu3a IeIarorudecKom
CUTYyalluu, PO ECCHOHATHHON
pedrexkcuu Ha OCHOBE

CIICTIUAJIbHBIX HAYYHBIX 3H aHUM.

OIIK-8.2. [Ipoextupyet u
OCYIIECTBIISIET yUeOHO-
BOCIUTATEIbHBINA MPOIECC C
OIIOPOM Ha 3HaHMSI OCHOBHBIX
3aKOHOMEPHOCTEN BO3PAaCTHOIO
pa3BUTHUsI KOTHUTUBHOM U

JTUYHOCTHOH cdep 00ydarommxcs,

Hay4YHO-00OCHOBAaHHBIX
3aKOHOMEPHOCTEH opraHu3anuu
00pa30BaTeNnpHOro Mpoiiecca.

3Haer:

MIPaBOBbIE HOPMBI U
3akoHogatenbcTBO JIHP u PO
B 00J1aCTH OXpaHbl IPUPOJIBI U
B cepe
MPUPOIOTOIB30BAHMS;
COBPEMEHHBIE METO/IbI
AKOJIOTUYECKOTO
MOHUTOPUHTA U OIICHKH
BO3JECHCTBUS HA
OKPY>KaIOIIYIO CPEIbI;
YPOBHH TPOBEICHUSI €TUHON
oO1erocy1apCTBEHHOM
CUCTEMbl MOHUTOPHUHTA U
rI100aTbHOM CUCTEMBI
MOHHUTOPHHIA OKPYXKAIOIIEH
Cpebl;

COBPEMEHHBIE METO/IbI
KOHTPOJIA OKpY>KArOLIEe
Cpezbl; COBPEMEHHBIE
TpeOOBaHMS




rOCY/IapCTBEHHBIX CTaHIApTOB
K COCTOSIHUIO aTMOC(EPHI,
BOJI, ITI0YB U OUOTHI;
NIOKa3aTeJH 3arps3HeHUS
BO3/1yXa, BOJBI M TOYBHI U
OCHOBHBIE KPUTEPHU TSI
COCTaBJICHUS MEPEYHS
3arps3HAIOIINX BEIIECTB,
HOJISKAIIUX KOHTPOJTIO;
YCTPOHCTBO IPUOOPOB
HKOJIOTUYECKOTO KOHTPOJISI.

YwMmeer:

CBSI3bIBATH PEIICHUE
MIPOM3BOJICTBEHHBIX 337134 C
CcOOIrOIEHUEM
COOTBETCTBYIOIIUX
MIPUPOTOOX PAHHBIX
TpeOoBaHUH;

OCYIIECTBISATH IKOJIOTUYECKUE
MCCIICIOBAHUS C IIEITBIO
OLIEHKH | MPOTHO3a
HKOJIOTHUECKUX CUTYAIUH [
Pa3IMYHBIX XO35ICTBEHHO-
OCBOCHHBIX TEPPUTOPHUN U
MIPUPOTHO-TEXHOTEHHBIX
00BEKTOB

MIPUMEHSITH MTOJIyYEeHHBIE
3HAHUS Ha TIPAKTHKE;
TUTAHUPOBATH H
OpPraHHU30BBIBATH
HPUPOJIOOXPAHHYIO
NeSITeTIbHOCTD;

OCYIIECTBISATH 00OCHOBAHHYIO
CUCTEMY MEpONPUATUI B
cdepe paroHaIbHOTO
MIPUPOJIOTIOITB30BAHHUS

Bnaneer:

HaBBIKAMU 0TOOpa Mpob BOJIBI,
MTOYB ¥ PACTEHUM JIJISl OIICHKHU
WX Ka4eCTBa; METOINKAMHU
pacueTra HHTEeTPabHBIX
MoKa3aresiei KauecTBa
3JIEMEHTOB OKPYKarOIIEH
CpeJIbl U UX OIICHKH;
HaBBIKaMU TIOUCKA,
KPUTHUYECKOTO aHAIN3a U
CHUHTE3a SKOJIOTHYECKOU
nH(popMaLnu;
paroHaIu3auu
npodeccuoHaNbHOMI
JIESITEIbHOCTH C LENbI0
oOecnieueHus 6€30MacHOCTH U
3aIIUATHI OKPYKAIOIIEH CPEJIbl




CryneHThl, 3aBEPIIMBIINE U3YUYEHUE TUCHUILUIMHBI « MOHUTOPUHT U OLIEHKA
BO3JICMICTBUS Ha OKPYKAIOLIYIO CPEAY», JOJKHBI

3HATH:

MpaBoOBbIe HOPMBI M 3akoHOmaTeabcTBO JIHP m P® B obmactu oxpaHsl
PUPOBI U B chepe MPUpOI0IOIH30BAHMS;

COBPEMEHHBIE  METOJBI  DKOJIOTUYECKOTO MOHUTOPUHIA U  OLICHKHU
BO3JCHCTBHUS HA OKPYKAIOLIYIO CPEbI;

IJIaBHBIE TEHJCHIIMY U3MEHEHUS IKOCUCTEM;

OCHOBHBIE =~ METOAUKH  MPOBEACHUS  MOHHUTOPUHIa  KOMIIOHEHTOB
OKpYy>Karolen cpeibl, (BO3AyXa, BOJIbI, IOYBbI, OUOTHI);

nmpaBoBbIe HOpMBI W 3akoHojarenbcTBO JIHP mu P® B obmactu oxpassl
PUPOIBI U B chepe mpUpO0TOIH30BAHMS;

COBPEMEHHBIE METObI IKOJIOTMYECKOTO MOHUTOPUHIA U OLICHKU BO3JACHCTBUSA
Ha OKPY’KAIOLLYIO CPELBI;

YPOBHH TPOBEJEHUSI €UHON OOIIEroCy 1apCTBEHHON CUCTEMbl MOHUTOPHUHTA
Y TJI00AJIBHOM CUCTEMBI MOHUTOPHHIA OKPY>KAIOIIEH CPEAbL;

COBPEMEHHBIC METOJIbI KOHTPOJIA OKPYKAIOWIEW Cpelbl; COBPEMECHHBIC
TpeOOBaHUSI TOCYJAPCTBEHHBIX CTAH/IAPTOB K COCTOSTHUIO aTMOC(epbl, BOJI, TOYB U
OHOTEHI,

MOKa3aTeNu 3arpsi3HEHUS BO3/1yXa, BOJbI M TOYBBI U OCHOBHBIE KPUTEPUU JIS
COCTaBJICHUS TMEPEUHS 3arpA3HSIONMIMX BEHIECTB, MOJJICKAIMX KOHTPOJIIO;
YCTPONCTBO MPUOOPOB IKOJIOTUYECKOTO KOHTPOJIA.

yMeThb:

CaMOCTOSITENIbHO TPOBOJWTh MOHUTOPUHI KOMIIOHEHTOB OKpY’Karouien
cpenpl, (BO3ayXa, BOJIbI, II0YB, OHMOTHI) Ha OCHOBE 3HAHMH COBPEMEHHOM
DKOJIOTUYECKON METPOJIOTUU; ONPEAEISITh YPOBEHb aHTPOIIONEHHOI'O BO3AECHCTBUSA
Ha OKPY’KAIOILIYI0 CPENY, B YACTHOCTH aHTPOIIOIEHHOE 3arpsI3HEHHUE;

Oo(OpMIISITh OTUYETHYIO SKOJOTUYECKYIO JOKYMEHTAIMI0 MNpu paboTe Ha
CTAllMOHAPHBIX U MEPEABUKHBIX MMOCTAX HAOJIOICHMUS;

OCYILIECTBJISATh  TOUCK, KPUTUYECKUN aHalu3 UM CUHTE3 0a30BOM
obmienpodeccuoHaIbHOM WH(OpPMAIIMKU; HCIOJIb30BaTh IMOJy4YeHHBIE Oa30BbIC
TEOPETUYECKHE 3HAaHHWA B OOJACTH SKOJOTMM Ha BCEX IMOCIEAYIOIMX ATamnax
oOyueHus U B Oyaylie IpakTUIeCKON eI TeNbHOCTH;

peniaTh KOHKPETHBIE 3a/1a4d B 00J1aCTH OXPaHbl IPUPO/IbI;

CBSA3BIBATh  pEIICHUE TMPOM3BOJCTBEHHBIX 3alad C  COOJIIOJICHUEM
COOTBETCTBYIOIIUX IPUPOTOOXPAHHBIX TPEOOBAHMIA,

OCYIIECTBJISITh 3KOJIOTMYECKUE MCCIIENOBAHUS C LEJbIO OLICHKU M MPOTHO3a
DKOJIOTUYECKUX CUTYaAlHU I Pa3JIMYHBIX XO3AMCTBEHHO-OCBOCHHBIX TEPPUTOPUI
Y TIPUPOTHO-TEXHOTEHHBIX 00BEKTOB

MIPUMEHSITh MTOJTYYECHHbIC 3HAHUS HA MPAKTUKE;

IJIAaHUPOBATh U OPTAaHU30BbIBATH IPUPOJOOXPAHHYIO IESITEIBHOCTE;

OCYLIECTBISITh  OOOCHOBAHHYIO  CHUCTEMY  Meponpuatuii B cdepe
PalMOHAIBHOTO MPUPOAONOJIb30BAHUS

BJIAICTh:



3HAHUSIMU, TNPUHLMUIIAMH U METOJAAMH OLIEHKH BO3JEHCTBUS Pa3IUYHBIX
TUINOB XO3AMCTBEHHOM M WHOM JEATEIBHOCTH HA OKPYXKAKIIYK ITPUPOIHYIO
Cpeny, C Y9eTOM PEaTbHOTO Pa3HOOOpa3us peTHOHATBHBIX JIAHIIIA(TOB;

HaBbIKAMHU  OKCIUTyaTallud  OCHOBHBIX TOpUOOpPOB W  00OPYJIOBaHHS
COBPEMEHHOU J1Ta00OpaTOpHUH;

00pabOTKOI U UHTEPIIPETUPOBAHUEM PE3YIHTATOB IKCIIEPUMEHTA,

HaBbIKAMH OTOOpa MpoO BOJbI, TOYB U PACTEHUU JJI OLIEHKM MX KayeCTBa;
METOJMKAMU  pacyeTa MHTErpajbHBIX I[IOKa3aTeJe KayecTBa SJEMEHTOB
OKpYy arolel cpeibl U UX OLIEHKH; HAaBbIKAMH MOMCKA, KPUTUYECKOrO aHaJIu3a U
CUHTE3a SKOJIOTUYECKON NHPOpMAIIHH;

palMoHaNM3auu Mpo(ecCHOHANBHON AESITENIBHOCTU € LEIbI0 00ecTeueHus
0€30I1aCHOCTH U 3alIUThl OKPY>KAIOILEN CPE/IbL;

4. CTpyKTYypa " coepkaHue Y4eOHOH TUCHMILTUHBI

4.1. O06beM yueOHOM TUCHMILIMHBI U BUIbI Y4eOH0#l padoThl

O0bem yacoB (3a4. ej1.)

Bix yuebnoit pagorer Ounas gopma | 3aounas popma

Oo0mas yueOHasi Harpy3ka (Bcero) 324 324
(9,0 3a4. ex) (9,0 3a4. ex)
Oo0si3aTesibHAsi  ayIMTOpHast y4ye0Hasi Harpyska 112 56
(Bcero)
B TOM 4HcJIe:
Jlexnuu 50 24
CeMmuHapckue 3aHsTus - -
[TpakTrueckue 3aHsTHsI (B TOM YHCIIE UHTEPAKTUB) 62 32
JlaGopaTopHble paboThI - -
KoHnTponbHble paboThl (MO1yJIN) + +
KypcoBas pabota (KypcoBoi POEKT) - -
Hpyrue dopmbI 71 METOIBI OpraHu3aIH - -

00pa30oBaTeNILHOTO Mpolecca (epynnogvle OUCKYCCUU,
ponegvle Uspvl, MpeHuHz, KOMNbIOMepHble CUMYIAYULU,
UHMepaKmueHvie JNeKYuU, CeMUHAPbl, AHATU3 O0el0BbIX
cumyayuii u m.n.)

CamocTosiTesibHas1 paboTa CTy/IeHTa (BCero 4acoB) 181 252
®opma aTrTecTaluu 3auer (4), 3auer (4),
sK3ameH (27) sKk3ameH (12)
(7, 8 cemecTphr) (11,12
TPUMECTPHI)

4.2. Conep:kaHue pa3aesioB IMCHUIIMHBI

Tema 1. IlonsaTne o monuropunre. HampaBiieHusi 1esiITeJIbHOCTH U
OCHOBHbIE 32124 MOHUTOPHMHIAa U OLEHKH BO3JACHCTBUSI HA OKPY:KAIOIIYI0
cpeny. O6mme nonoxenus. MexayHapoaHas nporpamma «Yesnaosek u Ouocdepar
(1970 r.) OcHoBHBIE 33/1auu U cXeMbl MOHUTOpHHTA. Kitaccudukaiys moaxoa0B K
CO3/IJaHUI0 MHOTOIICJICBOTO MOHUTOPHHTa. MOHUTOPUHT 3arpsi3HEHUs Ouocdepsl.
Knaccuduxanuys no ¢pakropam U UCTOYHHKAM BO3JIEUCTBUS — BUIbl MOHUTOPUHTA.
Kputepun o1ieHKH Ka4ecTBa OKPYKAIOIIECH CPEJIbl.




3akononatenbHas 0aza JIHP u PD B chepe oxpaHbl OKpyKaromieil cpebl.
[IpaBoBasi OCHOBa OLICHKH BO3JCHCTBUS Ha OKpY)Karolyr cpeny. HopmartuBHO-
npaBoBas 6aza OBOC u skonorunyeckas s3kcreptusa. [lepeyeHb JOKyMEHTOB AJis
pa3paboTku pazgena «OleHka BO3ACHCTBHS Ha OKPYXKAIOUIYI0 Cpely U
sKoJornueckas skcreptusa» (mpoekt OBOC).

Tema 2. 3Jxojoruveckuid MOHUTOpPUHI. IIpUMHIMOBI  OLEHKH
BO3/IeliCTBUSI Ha OKpY:Kawinyw cpeny. llenp, 3amaun, OOBEKTHl MPHUHIIMITHI,
CTpYyKTypa. YpOBHM opranuzanuu. [00anbHbINA, HAIMOHATBHBIN, PErMOHATbHBIN
U JIOKaJIbHBIA (MMMAKTHBIM) MOHUTOPUHT. DOHOBBIT MOHUTOPUHT. MOHHUTOPHUHT
bu3nueckux M OUOJOTMYECKUX BO3JCUCTBUI Ha OKpyKarollyio cpery. O0630p
BHJIOB MOHUTOPUHIA, UX OPTraHU3all{ U B3aUMOCBSI3H.

Bripabotka Mep mo 3amure Ouocdepbl, a Takke Apyrue mNyTH
WCIIOJIb30BaHUs PE3yJbTaTOB MOHUTOpPUHTA. [IpupomHpie W aHTPOINOrECHHBIE
VMCTOYHHUKHA 3arpsi3HEHHS OKpyXawmeh cpeapl. MOHUTOPUHI HCTOYHHKOB
3arpsizHeHust. OJxosiormdecku OmnacHbie Daktopel (D0D). OpranuzanvoHHas U
TEXHUYECKAsE CTPYKTypa CHCTEM SKOJIOTUYECKOIO MOHUTOPUHIa. AnmapaTHOE U
IPOrpaMMHOE OOECHEYEHUE CHUCTEM 3SKOJOTMYECKOr0 MOHUTOPHHra. MeToabl
M3MEPEHUS MPU MPOBEAECHUH IKOJIOTMYECKOTO MOHUTOPHUHTA.

[IpuHIUIIBI OLIEHKM BO3AECHCTBUS HA OKPYKAIONIIYIO Cpexy. MeToabpl OLEHKH
BO3JICUCTBHS HA OKPYKAIOLIYIO0 CpeAy. DTalbl MPOBEACHUSI OLEHKU BO3JICHCTBUS
Ha OKpYKaloIyIO Cpeny.

Tema 3. I'/100a7bHBIA IKOJOTHYECKU MOHMTOPHUHI. TpaHCTpaHUYHBIN
nepeHoc 3arpsisHeHui. [obanbHas cucTeMa MOHUTOPHHIA OKPYIKAIOIIEH Cpebl
('CMOC). 3amaun m opraHm3amus TJI00aTbHOrO MOHUTOpUHTA. OOBEKTHI
rJI00JIbBHOTO MOHHMTOpPHHTA: atMocdepa, ruapocdepa, mnouBa, Ouora. CeThb
CTaHIUN JJIsl TIPOBEACHUS HAOIIOJACHUN B CUCTEME TJI00aTbHOTO MOHUTOPHHTIA.
[lepeunn omnpenenseMbIx 3arpssHutenied. [IporpamMMbl MOHHTOpPHHTA B pamKax
BMO. IIporpamma EMEII. IIporpamma MADB. Hcnonb3oBanue pe3ynbTaToOB
rJ100aJbHOTO0 MOHUTOPHUHTA JJIS PEIICHUS SKOJOTHMYECKUX MPOOJeM OTACIbHBIX
CTpaH U PETUOHOB.

Tema 4. PeruoHanbHblii 3K0J0THYecKMd MOHUTOPHMHI. IIpoexkTsl
X035SIliICTBEHHOH JeATeJbHOCTH. PermoHampHass CHUCTEMA DKOJIOTHYECKOTO
mouutopunra B JIHP. Ilens, 3agaun, 00beKTHI, CYyOBEKTHI, IPUHIIUIBI, CTPYKTYypA.
HopwmartuBHo-nipaBoBas 06asa.

CymiHOCTh  DKOJIOTHYECKOTO OOOCHOBAaHUS TMPOEKTOB  XO3SWCTBEHHOU
nestenpHocTH. OBOC B mpoekTax rpaJoCTpOUTENhCTBA W JaHAMA(THOTO
mwianupoBanuss. OBOC jans  mpennpusituii  TOpHOAOOBIBAIOIIMX — OTpaciien
npombinuieHHOCTH. OBOC 1npu  NpoeKTUpPOBaHUM MEITUOPATUBHBIX CUCTEM
ceNbcKOX03stiicTBeHHOTO HaszHaueHus. Crnenmnduka OBOC B mpoekTax 4epHOU U
LBETHOW METAJUIypIrUH.

Tema 5. ®OoHOBBIN JHKOJOTMYECKHUHA MOHUTOPHUHI. llenb, 3axaum,
OOBEKThI, MPUHIUIILI, CTPYKTypa. (OOoCHOBaHME HEOOXOAUMOCTH (HOHOBOTO
MoHUTOpUHTra. Opranuzanus TiI00aJbHOTO (OHOBOTO MOHUTOPMHIA B paMKax
MexayHapoaubsix  nporpamm  ['CMOC, BAIIMOH wu EMEIL Beibop wu
pEeNpe3eHTaTUBHOCTh ~ TOYEK  MPOBEACHUS  HaAOMOAeHWd 1pu  (POHOBOM
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MOHUTOpUHTE. ba3oBble W peruoHajgbHblE CTAHIMH (POHOBOIO MOHUTOPUHTA,
TpeOOBaHUS K HMM. PacmimpeHHbIE UM COKpAIlleHHbIE MPOrpamMMbl HAOIIOICHUI.
ConocTaBUMOCTh pe3ynbTaToB HabmoaeHu. [lepeHoc 3arpsa3HsIONMX BEUIECTB B
¢oHOBBIE pailloHBI U BO3MOXKHOCTU €ro pacuera. buocdepusie 3amoBegnuku. Mx
cetb B CCCP — P® (¢ 1992 r.), ctpanax BocTounoit EBpomnbl U Apyrux crpaHax
Mupa. [Iporpammbl HAOIOICHU B OnocepHbIX  3alOBETHUKAX.
['uapomereoponornyeckue HabmoaeHusa. OCOOEHHOCTH BHIOOpa METO/IOB aHAIU3a
3arpsI3HSIIONIMX BEIIECTB MPHU MPOBEACHUU (POHOBOIO MOHUTOpUHTA. OCHOBHBIE
pe3ybTaThl MHOTOJIETHUX HaOI0JeHUuN B OnocdepHbIX 3amoBegHukax. GoHOBOE
3arpsi3HEHHE BO3/yXa, AaTMOC(EPHBIX OCAIKOB, MPUPOAHBIX BOJ, JOHHBIX
OTJIOKEHU, TTOYBBI U pacTUTENbHOCTH B PD 1 apyrux ctpaHax Mupa o JaHHBIM
OuocgepHbIX 3alOBEIHUKOB. BiMsHHE METEOpOJIOrMYecKUX YCIOBUHM, BpEMEH
rojia Ha (pOHOBBIE 3arPA3HEHMUSL.

Tema 6. Monutopunr armocgepHoro Bosayxa. CoctaB atMoc(epHOro
BO3/lyXa. AHTPONOTreHHOE 3arps3HeHue aTtMocepbl. MOHUTOPHUHT TI00ATBHBIX
npoueccoB B armochepe. IlocTel HabMIOAEHU, TPOrpaMMBbl U CPOKU HAOIIOIEHUI
CUCTEMBI KOHTPOJISI 3arpsA3HEHUss aTMOc(hepHOro Bo3ayxa. PU3MKO-XUMUYECKUE
METOIbl MCCIENOBAaHUS COCTaBa M PACHPOCTPAHEHUS OCHOBHBIX 3arps3HUTENICH
atMoc(epbl. BUOMHIIMKAIIMOHHBIE METObI OIPEACICHHsS] KauyecTBa BO3AyXa H
WCIIOJIBb30BaHUE KX B MOHHUTOPHMHIOBBIX HCCIENOBAHUAX. JIMXEHOMOHHMTOPUHT
3arpsi3HeHust  atMocepHoro Bozayxa. Knumaruyeckuit MouuTopuHr. llensb,
3a/lauu, OOBEKThl MPHUHIUIBI, CTpyKTypa. Kputepun caHUTapHO-TUTHEHUYECKOU
OLICHKH COCTOSIHUSA BO3JyXa.

Tema 7. MOHHUTOPMHI TOBEPXHOCTHBLIX BOJA. COBPEMEHHOE COCTOSIHUE
MOBEPXHOCTHBIX BOA. MIcTOUHMKA U BUJIBI UX 3arpsi3HeHUS. [IyHKTBI U TporpaMMbl
HAOJIOZICHUI 32 COCTOSTHUEM TOBEPXHOCTHBIX BOJ. DUBMKO-XUMUYECKUM aHaTIU3
KadyecTBa MPUPOJHBIX BOJ. VicTouHMKa U BUJBI 3arps3HeHus okeaHa. [ mo0anbHbIN
MOHUTOPUHI  MupoBoro okeaHa. ['mapoOuonornyeckue HaOMOIECHUS 32
COCTOSIHUEM TNPUPOJHBIX BOJ. DHOMHIMKAUMOHHBIE METOIBI OINPENECICHUS
KAa4eCTBa BOJbI U UCIIOJIb30BAHUE UX B MOHUTOPUHTOBBIX UCCIIEIOBAHUSIX

Tema 8. MOHMTOPHHI NOYBEHHOIr0 MNMOKPOBa W mo4B. COBpeMEHHOE
COCTOSIHME MOYBEHHOI'0 MOKpoBa 3emud. VCTOYHHMKA W BUIBI AHTPONOTEHHOTO
BO3JCMCTBHUSI HAa TOYBBL. MOHMTOpPUHT COCTOSIHMS ToyB. CucCTeMa OpraHu3aluu
MOHHUTOpHHIa I0YB. Kputepuu OLNEHKM W BHUIBI IMOYBEHHO-IKOJIOTHYECKOIO
MOHUTOPHUHTA

Tema 9. bBoranuveckuiit MOHUTOPUHI. MOHHUTOPUHT PACTUTEIBLHOCTU U
MOHUTOPUHT (JIOphl. YPOBHU TMpOBeACHHS. ['€000TaHWYECKUI MOHUTOPHHT.
Metonpl ydera pactutenbHocTH U (mopel. Ilacmopt ommcanusi mnpoOHOM
mrom@aaku. Jleronmcu mnpuponasl B 3anoBenHUKax. KpacnHas xkHura. Meton
TpaHchOpMall  TPOCTPAHCTBEHHBIX PSAJOB PACTUTEILHOCTH BO BPEMEHHU.
PactutensHpie cykueccur. MOHHUTOPUHI JIECOB: BHJBI MOHUTOPHUHIA, LIEJIH,
3alayd, OOBEKThI, YPOBEHb OpraHu3aluu. JlecoTakcallMOHHBI MOHUTOPHHT.
Jleconmaronornueckui MOHUTOPHHT . JleconoxxapHslii MOHUTOPUHT.
JlucTaHMOHHBIA MOHUTOPUHT JiecoB U mnactoumi. OBOC npu co3nanuu
PEKpeaMOHHBIX 30H
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Tema 10. MOHUTOPHUHI KMBOTHBIX M WX nomyasiumid. Llenu, 3amaun,
O0OBEKTHI, HAMPABIICHUS TIPOBEIeHUs. MeToIbI y4eTa KUBOTHBIX. OTHOCHUTEIHHBIN
u abcomoTHBINA yueT. [lapameTpsl HaOMIOAEeHUH 32 00BEKTAMU KUBOTHOTO MHPA.
Jleronucu npupoasl B 3antoBeIHUKax. KpacHas KkHuUra.

Tema 11. Paaunodkosioruyeckuiit MOHMTOPHUHT. [lenu, 3amaun, oOBEKTHI,
HarpaBJeHUs TpoBeneHus. Paamarnionnas Oe3omacHOCTh. OCHOBHBIE TPUHITUIIBI
OpraHM3allMd W BEIECHHUS HSKOJOTHYECKOro MOHUTOpuHra paioHoB ADC.
[Tapametpsl Habmoaenuii. Crnenuduka OBOC B mpoekTax coznanus ADC

4.3. Jlekuuu

Ne i/

Ha3zBanue reMbl

O0BbeM yacoB

Ounas 3aouHasn
¢opma ¢dopma

7-8 cemectp / 10-12 Tpumectp

OO111ee NOHATHE O MOHUTOPUHTE. DKOJIOTUUYECKHM
MOHUTOPHHT. L{enp, 3anaun, 00bEKTH, IPUHIIHIIBL,

CTPYKTYpa.

2

3akonogarensHas 6a3a JIHP u PO B cepe oxpanbt
OKpykaroleit cpenbl. [IpaBoBasi 0OCHOBA OLIEHKH
BO3JEICTBUA Ha OKpYyKatouyro cpeny. OBOC n
HKOJIOTMYECKasl DKCIEPTHU3a

['moGayIbHBIA 3KOJIOTHYECKU MOHUTOpHHT. llensb,
3a/1aud, 0OBEKTHI IPUHITUIIBI, CTPYKTYPA.
MeTtoabpl OLIEHKM BO3JCUCTBHS Ha OKPYKAIOLIYIO

cpeay

DOHOBBIN IKOJIOTUYECKU MOHUTOPUHT. Llens,
3a/1a4¥, 00bEKThI IPUHIUIIBL, CTPYKTYpa

MeTop1 U3MepeHus Py TPOBEICHUH
HKOJIOTHYECKOTO MOHUTOPHHTA.
CyIIHOCTB KOJIOTUYECKOTO 0OOCHOBAHUS

IIPOEKTOB XO35IICTBEHHOM JESITEIIBHOCTH.

OpraHu3anroHHas ¥ TEXHUYECKas CTPYKTypa
CUCTEM 3KOJOTMYECKOI0 MOHUTOPHHTA.
ArnmnapaTHOE U IPOrpaMMHOE 00ecTieYeHre CUCTEM
9KOJIOTMYECKOI0 MOHMTOPHUHTA

MonwuTopuHTr aTMOC(hEepHOTro BO3ayXa.
AHTpOTIOTEHHOE 3arpsi3HEHHE aTMOC(EpHI:
WCTOYHUKHU U BUBI 3arps3HeHUs.. MOHHUTOPHHT
r100aIbHBIX MTPOIIECCOB B aTMocepe

[TocTh! HaOIOAEHUH, TPOTPAMMBI U CPOKH
HaOJI0/IEHUI CUCTEMbI KOHTPOJIS 32 3arps3HEeHUEM
aTMoc(epHOro Bo3ayxa

DU3NKO-XUMHICSCKHE METObI HCCICOOBAaHUs
KaueCTBa BO3AyXa W  HUCIOJIB30BAHUC HUX B
MOHUTOPHHTOBEIX MCCIICAOBAHHUAX

10

Knumatnueckuit  Monutopunr. llens, 3amaum,
00BEKTHI MPUHITUIIBI, CTPYKTYpPa
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MOHUTOPUHT MOBEPXHOCTHBIX BOJA. COBpEeMEHHOE 3 2
11 COCTOSIHME TIOBEPXHOCTHBIX BOJ. McrouHuka wu

BU/JIbI UX 3arpsi3HEHUSI.

[IyakTel ©  mOporpamMmbl  HAaOMIOIEHWNA 32 3 -
12 COCTOSIHEM MOBEPXHOCTHBIX BOJ

bruounHaukanmoHHBIS METO/IbI HUCCIIeIOBaHU 2 2
13 KayecTBa BOJ W HCIOJb30BAaHHME HX B

MOHUTOPUHTOBBIX MCCIIEAOBAHUSIX

COBpEMEHHOE COCTOSIHUE TMOYBEHHOIO IOKpOBa 3 2

3emui. VICTOYHMKM ¥ BHJABl AHTPOIOTEHHOTO
14 BO3J€HCTBUA Ha 1MOYBbI COBPEMEHHOE COCTOSHUE

MOYBEHHOTO MOKpoBa 3eMiH. VICTOYHMKA U BUABI

AHTPOINOTE€HHOT'0 BO3/ICHCTBHS HA MOYBBI

MOHUTOPUHT COCTOSHMS ITOYBEHHOI'O IOKpPOBa M 3 2
15 nmouyB. Kpurepuu OIEHKM W BHIBI IIOYBEHHO-

HKOJIOTUYECKOT'0 MOHUTOPUHTA

boranuyeckuii MOHUTOPUHT: 1I€Jb, 3aJlauyd, BU/IbI, 3 2
16 0OBEKTHI, YPOBHU OpraHu3alvH, METO/IbI

MIPOBEICHUS
17 MOHUTOPHHT JICCOB: 1IeJIb, 33]Ja4H, BUIBI, OOBEKTHI, 2 2

YPOBHH OpPraHU3alluH, METOJIbl TPOBEICHHMS

MOHUTOPUHT KUBOTHBIX U UX MOMYJISLUN: 1eNb, 2 2
18 3a/1a4u, BUJIbI, OOBEKTHI, YPOBHU OpraHU3aIINH,

METO/1bl TPOBEICHMUSI

Paanoskonornyeckuii MOHUTOPUHT: 1I€J1b, 33]1a4H, 3 2
19 BU/JIbI, 00BEKTHI, YPOBHU OPTaHU3AIMH, METOIBI

MIPOBEICHHUS

Hroro: 50 24

4.4. IlpakTHyeckue (ceMHUHAPCKHeE) 3aHATHS

Ne i/

Ha3Banue TeMbl

O0beM yacoB

Ounas
¢popma

3aouHan
¢popma

DKOJIOTUYECKUII MOHUTOPHUHT: MOHATHE (OJIOK-
cXema), 11eJlb, 3a7a4i, BUbl, YDOBEHb
OpraHH3aIi, 00bEKThI, METO/IbI POBEICHUS

2

AHTpONOreHHOE 3arpsiz3HeHNe aTMOC(EPHI.
PyKkoBO/ICTBO MO KOHTPOJIIO 3arpsi3HEHUS
atmocdeps! PJ1 52.04.186. Opranu3zamus
HaOJII0/IeHUH 32 YPOBHEM 3arpsi3HeHUs: aTMOC(heph:
I'OCT 17.2.3.01 «Oxpana npupoasl. ATmocdepa.
[TpaBuiia KOHTPOJIS KauecTBa BO3AyXa HACEIEHHBIX
IIYHKTOBY. [lepedeHb KOHTPOIUPYEMBIX BEIIECTB-
3arpsi3HUTENCH

Kpurepun orieHku 3arpsi3HEHUS aTMOC]EpHI.
Pacuet unaekca 3arpsizaerus: atmocdepsl (M3A)

CocraBiieHre XapaKTePUCTUKN HCTOYHUKA
3arpsi3HEHHST aTMOCHEPHI

Pacuer mpeaenbHO — AONMYCTHUMBIX  BBIOPOCOB
BpEJIHBIX BELIECTB B aTMOC(epy

12




MOHUTOPUHT TOBEPXHOCTHBIX BOJ: LEIb U 3aJa4H.
Opranuzanus HaOIIOACHU I 3a YpPOBHEM
6 3arpsi3HEHUSI TOBEPXHOCTHBIX BOJ: IYHKTHI U 4 4
POrPaMMBI HaOJII0/ICHUH, BUJIbI
BOJIONIOJB30BaHUsl. MeToAbl OLICHKH, TepeyueHb
KOHTPOJIUPYEMBIX BELIECTB
Kputepun oneHku KadecTBa MPUPOJIHBIX BOJI.
7 Pacdyer wunHzaekca 3arps3HeHUss TPUPOAHBIX BOJ 4 2
(13B).
MOHUTOpPUHT MOYBEHHOT'O MMOKPOBA U MOYB: LIEJb U
3 3ajaud. Kpurepun OLEGHKM M BHJIBI TOYBEHHO- 4 4
9KOJIOTUYECKOTO MOHHUTOPUHTA. METO/Abl OLEHKH,
NepeueHb KOHTPOIUPYEMBIX BEIIECTB.
9 MeTo/1bl OIICHKH XUMUYECKOTO 3arpsi3HEHUs IOYB 4 -
bruonnaukanys kadectBa arMOC(EpPHOrO BO3/yXa,
10 MOBEPXHOCTHBIX BOJI 54 OYB. Metonasl 4 2
OMOWHIUKAITUN
1 JluxeHoMHAMKAMsSI ~ KayecTBa  aTMOC(EPHOTO 4 )
BO3/IyXa
12 borannyeckuii MOHUTOPUHT: 1I€JIb U 3a7a4H, BHIBL 4 )
Metozpl yueTa pacTUTEILHOCTH U (PJIOPHI
13 MOHUTOPUHT KUBOTHBIX U UX MOMYJISIHA: 1IETb U 4 )
3aJa4M, BUIbl, METObI yueTa
14 KimMmatnueckuii MOHUTOPHHT . OPpeIIeJIeHHe 4 i
METEOPOJIOTHYECKUX NTOKa3aTeen
15 CHer Kak MHAMKATOP YHUCTOTHI BO3AyXa 4 2
Pernonanbnas cucrema HKOJIOTUYECKOTO
16 monutopunra B JIHP. Ilens, 3amaunm, 0OBEKTHI, 4 4
CyOBEKTHI, MPUHIUMBI, CTPyKTypa. HopmaruBHO-
npaBoBas 6aza
Hroro: 62 32
4.5. JladopaTopHbie padoThbl. YUeOHBIM IUIAHOM HE NMPEAYCMOTPEHBI.
4.6. CamocTosiTesibHAs1 padoTa CTY/IEHTOB
Ne Ha3Banue Tembl Bup CPC O0beM yacoB
n/n Ounas 3aouHas
¢popma ¢popma
CoBpemeHHOe COCTOSIHUE
1 MOHUTOPHUHIOBBIX KOHCIIEKT 12 10
WCCIEA0BAHUI B MUPE
CoBpeMeHHbIE  TEXHOJOTUU
5 I00ATHPHOTO  KOMIUIEKCHOTO P 12 10
MOHUTOpPHUHTA O1oMOB
pPa3HBIX THIIOB
MOHUTOPUHT JIECOB — KaK
3 ATaJIOH KOMIUIEKCHBIX | COCTaBJICHHUE W 3allUTa 12 14
MOHUTOPUHTOBBIX MpEe3eHTalUN
HUCCIIETOBAHUN DKOCUCTEM
PagnanuonHsie
4 MOHHUTOPUHTOBbIE KOHCIIEKT 13 14
HCCIeAOBaHUS
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CoBpemeHHble  TIPUOOPBI U
CHCTEMa aBTOMATU3UPOBAHHBIX
HCCIICIOBaHUM  IIOKa3aTelleH,
XapaKTepH33YIOLIX
COCTOSIHHE OKPY’KaroIleu
cpeabl

KOHCIICKT

12

20

ABTOMaTU3MPOBAHHBIE
CHCTEMBI UCCIIeI0BaHUM
COCTOSIHUSL ~ aTMOC(epbl |
ruapochepsl

KOHCIICKT

10

14

ABTOMaTU3MPOBAHHBIE
CHCTEMbI yueTa OMOTbI

KOHCIICKT

10

20

Ormpezenenne KoJInyecTBa
CO2 B Bo3gyxe. MOHUTOPUHT
YIJIEKUCIIOTO ra3a B
aTMocdepe

KOHCIICKT

10

20

MOHUTOPHHT conepxKaHus
030Ha B cTparochepe

KOHCIICKT

10

20

10

MonuTtopuar MupoBoro
OKEaHa

KOHCIICKT

10

20

11

BHOHHHHK&HHﬂSﬂIpﬂBHCHHﬂ
atMochepst SO2 1o
cocrosauio Pinus silvestris u
Tillia cordata

YCTHBIH OIpoc

10

20

12

JInXeHOMHIUKAIUS KauyecTBa
aTMocGepHOro BO3ayxa

COCTaBJICHHUE U 3alUTa
IIPE3CHTALNN

10

10

13

bronnaukamnus kauecTa
MIOYB C UCTI03b30BAaHUEM
(UTOMHIUKATOPOB

KOHCIICKT

10

20

14

Ormpenenenue HeOCTaTKa U
M30bITKA COAepKaAHUS
XUMHUYECCKUX DJICMCHTOB B
MIOYBE C IOMOIIIIO PACTEHUN

KOHCIICKT

10

10

15

Or1eHka cOCTOSTHUE TTOYB
METOJIOM aJbroaHaIn3a
MMOYBEHHBIX BOJIOPOCIICH

KOHCIICKT

10

10

16

TectupoBaHre TOKCUYHOCTH
MPUPOTHBIX BOJI C TIOMOIIHIO
napHU

KOHCIIEKT

10

10

17

ABTOMAaTH3UPOBaHHBIE
CUCTEMBI KOHTPOJIS
OKpYKarolleu cpebl
(ACKOC)

KOHCIICKT

10

10

Hroro:

181

252

o0pa30oBaTeIbHBIX TEXHOJIOTHH.

4.7. KypcoBble padoThl. Y4eOHBIM IJIAHOM HE MPEyCMOTPEHBI.

5. Metoanueckoe odecnedyenue, 00pa3oBaTeibHbIe TEXHOJIOTHH

Hpenoz[aBaHHe JAUCHUIUIMHBI BCACTCA C IMPHUMCHCHUCM CIICAYIOIMUX BHUAOB

14




Tpaouyuonnvie mexunonoeuu  (MHGOPMALMOHHBIE JIEKIIMH):  CO3/aHUE
YCIIOBUH, TIPU KOTOPBIX O0YYAIONTUECS MOJIB3YIOTCS PENPOAYKTHBHBIMUA METOTaMU
npu paboTe ¢ KOHCIIEKTaMHU U yYeOHBIMH MOCOOHSMH.

Hnghopmayuonnvle MexXHON02UU: UCTIOJIb30BaHUE ANEKTPOHHBIX
00pa30BaTEeNBHBIX PECYPCOB (AIEKTPOHHBIH KOHCIEKT JICKIIUH, TPE3CHTAallnH,
BUJICOPOJIUKY, CHAWABI) TpPH TOATOTOBKE K JIGKIHSIM U  TPAKTHUYECKUM
(CEeMHUHApCKUM) 3aHATHUSIM.

Ipaxmuxo-opuenmupogannas OesimenbHOCHMb. COBMECTHAs JEATEIbHOCTD
NOJArPYNNbl O0YyYAIOMIMXCS M TPENnojaBareisl C IENbi0 PEIIeHHUs YYEOHBIX U
po(hecCHOHATFHO-OPUEHTUPOBAHHBIX 3a7lad MYyTEeM BBINOJHEHHUS 33JaHUi Ha
NPAKTHUECKUX 3aHATUAX, JEATEIbHOCTh CTYIACHTOB BO BpeMsl BHeayJIUTOPHOU
caMoCTOATENbHON paboThl. [lo3BossieT chopmMupoBaTh yMEHUE aHATU3UPOBATH U
pelaTh TUMHYHBIE TPo(deccroHalbHbIE 3a/1a4l pa3HO HAPABICHHOCTH.

Koncynomayuu npenooasamerns: NONOTHUTEILHOE Pa3bICHEHHUE CTYJACHTAM
MaTepHuaia, KOTOPBIM OKa3alica MO TEM WM MHBIM MPUYMHAM IIOXO YCBOCHHBIM
(CTIO’KHOCTb TEMBI UJIU MPOMYCKH 3aHITHI).

6. @®opMBbI KOHTPOJISI OCBOEHHS YUeOHOI TMCIUIITHHBI.

Tekymas arrecranus CTYJECHTOB IO JTUCHUIIMHE « MOHMTOPUHT M OLIEHKA
BO3JICMCTBHS HAa OKPYKAIOILIYI0 CPENy» IMPOU3BOIUTCS B JUCKPETHBIE BPEMEHHBIC
UHTEpBaJbl JIEKTOPOM M MPENoAaBaTelIeM, BEAYIIUM IMPAKTHUYECKUE 3aHATHS, B
clleqylomux (opmax: Ompoc, BBINOJIHEHHE MUCHbMEHHBIX MPAKTUYECKUX paloT,
NOJrOTOBKA JIOKJIAQJ0B U TPE3EHTalil, KOHTpoJibHas paboTa, MUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI.

[IpoMeKyTOUHBII KOHTPOJIb IO PE3yJIbTaTaM OCBOCHUS JIUCLUIUIMHBI
npoxoauT B ¢opMe ycTHoro 3ayeta (7 cemectp, 10 TpUMECTp) U yCTHOTO HK3aMEHa
(8 cemectp, 12 TpuMecTp) U BKIIIOYAET B c€0s1 OTBETHI HA TEOPETUUECKHUE BOMIPOCHI,
MOAKPEIUISIEMbIE IPUMEPAMH U3 MPAKTUKH, BBITIOJIHEHUEM TECTOBBIX 3aJaHUM.

7. Y4eOHO-MeTOAMYECKOE U NMPOrpaMMHO-UH(OPMALIMOHHOE
o0ecnevyeHune TUCHUIINHBI

A) OCHOBHas JIUTEpaTypa:

1. Ammmxmuna, T. 1. MeToabl SKOJIOTHYECKOTO MOHUTOPHUHTA OKPYKaIOIIeh
cpensbl : yuebHo-meroanueckoe nocooue / T. . Amuxmuna. — Mocksa, Bonorna
: Undpa-Uuxenepus, 2024, — 372 ¢. — ISBN 978-5-9729-2030-3. — Texcr :
anextponnbiit // Ludposoit o6pazoBatenpHbiii pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/144551.html (naTa o6pamenus: 26.02.2025). —
PexuMm nocryma: st apTOpUsup. MOIb30BaTEIICH;

2. bnoxun, E. B. Metoa ¢putonHauKaimm B 3K0JIOTHYECKOM MOHUTOPHHTE
yCJI0BUM OKpyskaroien cpenbl: yueobnoe nocooue / E. B. bioxun, /1. A. UysiHOB.-
OpenoOypr: U3natensckuii ientp OI'AY, 2002.- 84 c.;

3. Jdmutpenko, B. I1. Dxomorndyeckuii MOHUTOPUHT TeXHOCHEPHI : yueOHOE
noco6ue / B. I1. JImutpenko, E. B. CotaukoBa, A. B. UepHsieB. — 2-e U3, ucmp.
— Camnxrt-IlerepOypr : Jlanb, 2022. — 368 ¢. — ISBN 978-5-8114-1326-3. —
TekcT : anexkTpoHHbIN // Jlanb : 37MeKTpoHHO-OMOIMoTeuHass cucrema. — URL:
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https://e.lanbook.com/book/210986 (nmata oOpamenusi: 26.02.2025). — Pexum
J0CTyTa: JIJIsl aBTOPH3. TOIb30BaTEICH;

4. EBctudeena, T. A. buonorndyecknii MOHUTOPUHT: ydeOHOe mocooue / T.
A. EBctudeena, JI.I'. ®abapucosa; OpenOyprckuii roc. yH-T. — OpenOypr: OI'Y,
2012.—-119¢c.;

5. Jlyranckas, M. A. DKOJIOrMYECKMA MOHUTOPUHI : METOAUYECKHUE
yKazaHusa K mpaktuyeckuM 3aHstusam / WM. A. Jlyranckas. — IlepcuanoBckuii :
Hounckoit 'AY, 2020. — 41 c.— Texkcr : anekTpoHHbIl // JIaHb : 3JIEKTPOHHO-
oubnuoteunass cucrema. — URL: https://e.lanbook.com/book/152568 (nmara
obpaienus: 26.02.2025). — PexxuM qocTyna: At aBTOPH3. TOJIH30BATEIICH;

6. Hukudopenko, FO. FO. Dxonorudeckas sxcrepTusa : yuebHoe mnocoodue /

1O. 1O. Hukudopenko ; mox pemakumeit M. C. bemouenko. — KpacHomap :
Ky6I'AY, 2019. — 80 ¢. — ISBN 978-5-00097-889-4. — TekcT : 31€KTpOHHBIH //
Jlanb ; 3JIEKTPOHHO-OMOINOTEUHAS cucrema. — URL:

https://e.lanbook.com/book/171555 (nmata oOpamenusi: 26.02.2025). — Pexum
JOCTYyIA: JUIsl aBTOPU3. MOJIb30BaTEIEH.

7. Ilerpsikos, B. B. Dxonornuecknii MOHUTOPUHT : METOAWYECKUE YKA3aHUS
/ B. B. IlerpskoB. — Camapa : Caml'AY, 2019. — 35 c.— TekcT:
ANEKTPOHHBIN //  JlaHb : 2JIeKTpOHHO-OMONMOTeuHass cuctemMa. — URL:
https://e.lanbook.com/book/123598 (nata oOpamenusi: 26.02.2025). — Pexum
JocTymna: JiIsl aBTOPU3. M0JIb30BaTENEH;

8. IlmanupoBaHMe WM3MEPEHHM B JKOJOTHUYECKOM MOHUTOPHUHIE : ydeOHOe
nocooue / A. FO. boromonos, /[. E. beikos, B. H. Ileictun, E. B. I'ybapp. —
Camapa : Camapckuil rocy1apCcTBEHHbIN TexHU4eckuili yHusepcuret, ObC ACB,
2021. — 47 c. — Tekcr : anexktponHsiit // udpoBoit oO6pazoBarenbHbIil pecype
IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/111768.html (nata
oOpamenus: 26.02.2025). — Pexxum noctyna: 1uisi aBTOPU3HP. TOJIb30BaTENEH;

9. IlpoGnemsl 3arpsi3sHEeHUss aTMoc@epbl. DKOJIOTMUECKMI MOHUTOPUHT U
HOPMBI BO3JIEHCTBUSA OTpaciiedl MPOMBIIUIEHHOCTH : yueOHoe mocobue / O. A.
ApedreBa, H. A. TlonutaeBa, O. B. Ps6oBa [u np.]. — CapatoB : CapatoBckuii
roCyJJapCTBEHHBIN TexHu4Yeckuil yHuBepcuteT nmeHu 0. A. I'arapuna, 9b5C ACB,
2020. — 72 c¢. — ISBN 978-5-7433-3362-2. — TeKCT : 3JIEKTPOHHBIN //

[Mupposoit obOpazoBatenbublii pecypc IPR SMART : [caiitr]. — URL:
https://www.iprbookshop.ru/108699.html (mara oOpamenus: 26.02.2025). —
Pexum JOCTyTIa: IU1sL aBTOPHU3UD. IIOJIb30BATEIIEH. - DOI:

https://doi.org/10.23682/108699;

10. Ceitauk, H. A. Onenka Bo3IeHCTBUS HA OKPY>KAIOIIYIO Cpelly : YUeOHUK
/ H. A. Coitauk. — Kepub : KIMTYVY, 2021. — 138 ¢. — TekcT : 2neKTpOHHBIH //
Jlanb : AJIEKTPOHHO-OMOTMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/261623 (nata ob6pamenusi: 26.02.2025). — Pexum
JOCTYyTA: JJIsl aBTOPU3. MOJIb30BaTENEH. ;

11. Dxoyioruyeckrii MOHUTOPHUHT : ydeOHOoe mocobue / coctaButenu E. A.
AprokoBa [u ap.]. — Capanck : MI'TIY um. M. E. EBceBbeBa, 2022. — 140 c. —
ISBN 978-5-8156-1492-5. — TekcT : »neKkTpoHHBIN // JlaHb : 3JIEKTPOHHO-
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oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/452300 (nmata
obpamenwns: 26.02.2025). — Pexxum mocTyma: 1j1sl aBTOPHU3. MOIh30BaTEIICH.

b) nononnuTenpHas auTepaTypa:
1. Anekceenko, B. A. Metamisl B okpyxatomeid cpeae. OneHka 3K0JI0To-
TreOXMMHYECKUX H3MEHeHuil : cOopHuK 3amau / B. A. Anekceenko, A. B.

CyBopunoB, E. B. Bnacoa ; non pemakuueir B. A. Anekceenko. — Mocksa :
Jloroc, 2012. — 216 ¢. — ISBN 978-5-98704-574-9. — TekcT : 31eKTpOHHBIN //
[Mudposoit obOpazoBatenbublii pecypc IPR SMART : [caiitr]. — URL:

https://www.iprbookshop.ru/9054.html (mata obpamenus: 26.02.2025). — Pexum
JIOCTYyTIA: JIsl aBTOPU3HP. MOJIb30BATENECH;

2. AnaspmmHa, H. M. ®eHonorus M pEruoOHANbHBIA HKOJIOTUYECKUUN
MOHMTOPHUHT: Y4e0.-METOJNYECKOE MOCOOME K 3aHATHSIM (AJIEKTHBHBIA Kypce AJis
CTyJeHTOB U MKoiabHUKOB) / H. M. Ananwpmmna, T. S. Ammumxmuna, JI. B.
KonnakoBa. — CeikThIBKAp. : AGaum, 2004.-72 c.;

3. Bacunbuenko, A. B. [IouBeHHO-3KOJIOTHYECKUN MOHUTOPHUHT : y4eOHOE
nocobue / A. B. Bacuibuenko. — OpeHOypr : OpeHOyprckuil rocyaapCTBEeHHbIN
yauBepcutet, ObC ACB, 2017. — 282 c. — ISBN 978-5-7410-1815-6. — Tekcr :
anekTpoHHbI // LudpoBoi obpazoBatensbHbiid pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/78813.html (mara o6pamenus: 26.02.2025). —
PexxuM nocryna: Juist aBTOpU3HP. NOJIb30BATENEH;

4. Jlateimenko, K. I1. MabopManmmoHHO-U3MEPUTEIbHBIE CUCTEMBI IS
HKOJIOTHYECKOTO MOHUTOpuHra : yueOHoe mocobme / K. II. JlaTeimenko, A. A.

[TormoB. — 2-¢ m3n. — CaparoB : By3oBckoe oGpazoBanue, 2019. — 309 ¢. —
ISBN 978-5-4487-0383-6. — Tekcr : osnektponnsii //  Iludposoi
oOpazoBarensHbii  pecypc  IPR SMART : [caiiT]. —  URL:

https://www.iprbookshop.ru/79627.html (mara oOpawmenus: 26.02.2025). —
Pexum noctyna: i aBTOpU3HP. NMOJIb30BaTENEH;
5. Jlateimenxo, K. I1. Dxonornueckuit Monutopusr. Yacte 1 : mpaktukym /

K. II. JlaTeimienko. — 2-e uzn. — CapatoB : By3oBckoe oOpazoBanue, 2019. —
129 ¢. — ISBN 978-5-4487-0454-3. — Texkct : snexktponssiii // I{udpoBoit
oOpazoBatensHbii  pecypc IPR  SMART [caiitT]. —  URL:

https://www.iprbookshop.ru/79695.html (mata oO6pamenus: 26.02.2025). —
PexuMm nocryma: st aBTOpU3Up. MOIb30BaATEIIEH;

6. Mapuenko, b. WM. Metonbsl 00pabOTKM JaHHBIX MOHUTOPUHTA
OKpyatomiei cpenpl : yueoHoe mocodbue / b. . Mapuenko. — PoctoB-Ha-/{oHy,
Taranpor : U3narensctBo KOxHOTO dheaepansHoro yuusepcureta, 2022. — 165 c.
— ISBN 978-5-9275-4266-6. — Tekct : onektpoHHbii // I{udposoii
oOpazoBarensHbii  pecypc  IPR SMART : [caiiT]. —  URL:
https://www.iprbookshop.ru/129099.html (mata o6pamenus: 26.02.2025). —
PexxuMm noctyna: Juist aBTOpU3HP. MOJIb30BATENEH;

7. MenexoBa, O.Il. buonmormyeckuil KOHTPOJb OKPYXKAIOMIEH CPEIbI:
buounaukanus u 6uorectupoBanue: yueonoe nocooue / O. I1. Menexosa, E. .
Eropoga. - M.: Academia.- 2006.- 320 c.
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8. MOHUTOPUHT, KOHTPOJIb U YIPABJIECHUE KAYECTBOM OKPYKAKOLIEH CPEIBI.
Yactp 2. DKOJOTUYECKHA KOHTPOJL : yueOHoe mocobue / A. U. Tloramos, B. H.
Bopo6nes, JI. H Kapnun, A. A. My3zanesckuii. — Cankt-IletepOypr : Poccuiickuii
rOCyJapCTBEHHBI THIpOMeETeoposiornyeckuii yuuepcurer, 2004. — 290 c¢. —
ISBN 5-86813-138-X. — Texkcr : anextponHsiii // L{udposoit o6pazoBaTenbHbIN
pecypc IPR SMART : [caiitr]. — URL: https://www.iprbookshop.ru/12504.html
(mata oOpamenusi: 26.02.2025). — Pexum goctyma: Afisi  aBTOPHU3UD.
MOJIb30BaTENEH;

9. IlnexanoB, I'. ®. bUOMHAMKAIIMOHHBIM METOJI OLIEHKH aHTPOIOTEHHOIO
sarpsizHenust Tepputopun / I'. @. Ilnexanos, H. I'. JImutpuena, H. B. Ilapmmuna //
Oxpana nipuposl. CO. crateit. - Tomck: M3a-8o HTJI, 2000. - C. 91-98.

10. T'epmenuyk, M. I'. PagnaiinoHHbIi1 MOHUTOPUHT OKPY’KAOIIEH CpPEbI :

yueOHnoe nocodue / M. I'. I'epmenuyk. — Munck : Bemmifimas mkona, 2021, —
288 c¢. — ISBN 978-985-06-3324-8. — Texkct : anextpoHHbdt // L{udposoii
oOpazoBarensHbii  pecypc  IPR SMART : [caiT]. —  URL:

https://www.iprbookshop.ru/120066.html (mara oOpamenusa: 26.02.2025). —
Pexxum gocTyna: st aBTOpU3Hp. MOJIb30BaTENeH

11. Cypuxosa, T.b. Okonornyeckuit MoHUTOpUHT: YuyeOHnuk / T.b.
Cypuxoga. - Ct. Ockon: THT, 2013. - 344 c.

B) NnTepHeT-pecypcesr:

1.Hayunas snextponHas 6ubmmoreka http://elibrary.ru

2. lludposoii obpazoBarensublii pecypc IPR SMART
https://www.iprbookshop.ru/366.html

3. Dkonornueckuii moptan Poccun u crpan CHI https://ecologysite.ru/

4. Coxpanenue 6mopasznoodpasus B Poccun: www.biodat.ru

5. Odunmanbubiii caiiT kanan Hayka https://naukatv.ru/

6. Opunmansubiii cailtt Munnpupoast JIHP
https://sovminlnr.ru/ministerstvo-prirodnyh-resursov/

7. Odbunnanbbiii caT «Ikomorust Poccun»  https://ecologyofrussia.ru/

8. Becepoccuiickas obiecTBeHHas opranuzanus «Pycckoe reorpadguueckoe
oOmecTBO» https://rgo.ru/

9. Caiit ®enepanbHOIl CiIyKObl IO THUAPOMETEOPOJOTUA W MOHUTOPUHTY
okpyxatomieit cpeabl PO https://www.meteorf.gov.ru/

10. Caiit Munnpupoast PO
https://www.mnr.gov.ru/activity/directions/gosudarstvennyy ekologicheskiy moni

toring/

8. MaTepuajibHO-TEXHHYECKOE 0O0ecneyeHue TUCIIUIIMHBI
Jlns  opraHuzanuu  yd4eOHOTro TpoIlecca HCIOJB3YIOTCS  CHElUabHbIC

MOMEIICHHS: YYeOHbIE ayJJUTOPUHN NJIsi TPOBEJCHUS 3aHATUM JIEKIIMOHHOTO THIIA,
3aHSATHI CEMHUHAPCKOI0 THUIMA, KypCOBOIO MPOEKTUPOBAHHUS, TEKYIIETO KOHTPOJIS U
MPOMEKYTOUHOM aTTecTallud, [Jis MPOBEACHHS JA0OPATOPHBIX 3aHITHH U
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https://ecologysite.ru/
http://www.biodat.ru/
https://naukatv.ru/
https://sovminlnr.ru/ministerstvo-prirodnyh-resursov/
https://ecologyofrussia.ru/
https://rgo.ru/
https://www.mnr.gov.ru/activity/directions/gosudarstvennyy_ekologicheskiy_monitoring/
https://www.mnr.gov.ru/activity/directions/gosudarstvennyy_ekologicheskiy_monitoring/

OCYUIECTBJICHUSI HAyUYHO-UCCIIEI0BATEIbCKON JEATENBHOCTH, & TAKXKE MOMEIICHUS
JUTSL CAMOCTOSITEIbHOM paOOTHI.

CrneunanbHble  TOMEIIEHHS  YKOMIUIEKTOBAHBl  CHEUAIU3UPOBAHHOU
MeO0EeNbI0, TEXHUYECKUMU CPEJICTBAMH O0YUYEHHUS, CIYKAIUMU JUIsl IPEICTAaBICHUS
y4eOHOM nHpOopMaIUU OOJBIION ayTUTOPHUH.

Jliist peanuzanuu yueOHoro mporecca Ha kadeape Ouonoruu 000py10BaHbI
BBICOKOTEXHOJIOTHYHbIE JTAOOPATOPUM €CTECTBEHHO-HAYYHOW U Ie1arornyecKomn
HaIPaBJICHHOCTH.

Jlis mpoBeAeHUS 3aHATUN JIGKIIMOHHOTO THUIA TMpeajaraiorcs Habopbl
JIEMOHCTPAlIUOHHOTO ~ 00Opy/lOBaHUST W y4eOHO-HArJSIHBIX  MOCOOWUH,
00€eCleynBaOIINEe TEMATUYECKHE WUIIOCTPAIlMM, COOTBETCTBYIOIIME pPabOYrM
y4eOHBIM IIpOrpaMmam JUCIHUIUIMH (MOIYJIEH).

B n1npouecce JNEKIMOHHBIX W MPAKTUUYECKUX 3aHATUA HCIOJIb3YETCS
ClIeyIolllee MPOrpaMMHOE OOECIEeUeHUe: MPOrpaMMbl, JEMOHCTpAalMU BHJIEO
MaTepuaioB (Hampumep, mpourpsiBaresib « Windows Media Player»); mporpammbl
UL  JEMOHCTpallMd M CO3JaHMs mpe3eHTauuid (Hampumep, «Microsoft
PowerPointy).

[lomenieHuss s CaMOCTOATENBHOM padOThl OO0YYaIOIIMXCS OCHAIIEHBI
KOMITBIOTEPHOW TEXHUKOU C BO3MOXHOCTBIO MOJKIIOUECHUS K ceTu «MHTEpHET» 1
o0ecrieueHneM JocTyna B 3JEKTPOHHYIO HH(OPMalMOHHO-00pa30BaTEIbHYIO
Cpelly OpraHu3aluu.

[IpenogaBanue AUCUMIUIMHBI MPELyCMaTpPUBAET AOCTYN OOyyarommxcs K
AIIEKTPOHHO-OMOIMOTEYHBIM  cUcTeMaM  (JICKTPOHHBIM  OUOJIMOTEKaM) U K
AJIIEKTPOHHON HMH(POPMALMOHHO-00pa30BaTENbHON Cpe/le YHHBEPCHUTETA, KOTOpas
o0OecreynBaeT BO3MOXHOCTh JOCTyNa oOOydarommxca K HUH(OOPMAIMOHHO-
TEJIEKOMMYHUKALIMOHHOM ceTh «IHTepHeT.
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9. JIncT 10MOoJTHEeHUH U M3MEHEeHU

Ne
n/n

Jara
BHECEHHUA
H3MeHeHus /
JAOMOJTHEHHS

OcHoBanue

Conep:kanue usmMeHenms /
JOIOJTHEHU S

Jluna, noaTBep:Kkaawomue
H3MeHeHHe / 10MoJTHEHHe

3aBeyromui
kadeapou
(Qamunus,
UHUYUATDL,
noonucw)

HupexTop /
JeKaH
(Pamunus,
UHUYUATDL,
NnOONUCH)
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