["ocymapcTBeHHOE 010 KETHOE TPOPECCHOHATBHOE 00pa30BaTEILHOE YUPEIKICHNE
«IOxHO-YpanbCkuii rocyAapCTBEHHBIA KOJUIEIK
Koimreimekuit punman

MognucaHo
LmdpoBoIi NOANUCHIO:
NanuH Bnagumnp

8 [eHHapbeBUY

YTBEPXAIO:
PykxoBonuTens KeIThIMCKOTO
dbunuana

M.JI.LEpemuna
«27» __mioHs 2022 r.

PABOYAS TITPOI'PAMMA QJIEKTUBHOI'O KYPCA

IK.01 OKOJIOTHYECKAA BE3OITACHOCTbD

1St ipodpeccuii
CPEIHETO
npodecCUOHAILHOTO 00pa3oBaHus
11.02.01 PagnoannaparocrpoeHue

npodub MpodeCCUOHATIBHOTO 00pa30BaHUsl TEXHOJIOTUYECKUIN

2022 r



Pabouas nmporpamma 3JI€KTHBHOTO Kypca pa3paboTaHa Ha OCHOBE IPHUMEPHOM

nporpamMmbl, Tpoduib MPoPECCHOHAIBHOIO 00pa30BaHUs TEXHOIOTUYECKUN

Opranuzanusi-pazpadotunk padoueit nporpammel: ['BIIOY «HOYI'K». KbluteiMckuit

bunuan

Pazpabotunku: XycanHoBa Hagexna AnexkcanapoBHa

PaccmoTtpena u ono6pena 3acepanuu [HIIK OO/]

[Ipotokon Ne 11 ot «23» wurons___ 2022 r.



COJEPXKXAHHUE

CTp.
. IACIOPT PABOYEM TIPOTPAMMBI DJJEKTHUBHOIO 4
KYPCA

. CTPYKTYPA U COIJEPXAHHUE 3JIEKTUBHOI'O KYPCA 7

. YCJIOBUS PEAJIM3AIIMM PABOYEM IIPOTPAMMBI 17
IJIEKTUBHOI'O KYPCA

. KOHTPOJIb U OLEHKA PE3YJbTATOB OCBOEHUSI 20

IJIEKTUBHOI'O KYPCA



1. MACIHOPT IIPOI'PAMMGLI DJIEKTUBHOI'O KYPCA
IK.01 Dxosiornueckas 0€30MACHOCTL

1.1. Ob0gacTt, nNpUMEHEHHS] NPOrPaMMbl 3JJEKTHBHOIO0 Kypca «IJKOJOrHYecKasi
0€30MacHOCTD)

Pabouass mporpamma 3JIEKTUBHOTO Kypca SIBISIETCS YacThio 00pa3oBaTEIbHOM
nporpammbl  (masmee - OIl) mo chneuManTbHOCTH CpeaHEro MpodecCHOHATBLHOTO
oOpa3zoBaHusi Ha 6a3e OCHOBHOTO OOIIEro oOpa3oBaHus € MOJYYEHHEM CPEHEro OOIero
0o0pa3oBaHUs.

[Tpodwmis mpodeccnoHaTbHOTO 00pa30BaHMUS TEXHOJIOTHYCCKUN
1.2. Mecto kypca B ctpykrype OII Ha 6a3e 0CHOBHOT0 00111€r0 00pa30BaHus
OnextuBHbIe Kypchl DK.00
1.3. leaun u 3agaun Kypca — TPeOOBaHMS K Pe3yJibTATAM OCBOCHHUSI IJIEKTHBHOIO
Kypca:
OcBoenne cogepxanus kypca IK.01 Dxosiornueckass 60€30acHOCTb
o0ecrneyuBaeT JOCTHKEHUE CTYACHTAMM CJIEAYOIINX Pe3yJbTaTOB:
- INYHOCTHBIX:
— I[OHUMaTh, 4YTO TAaKOE€ JKOJOIMYECKUM MOHUTOPUHT, LEIU HSKOJIOTUYECKOTO
MOHUTOpPUHIA, OCOOCHHOCTH €ro OpraHu3alMi W TMPOBEACHHUS, 3HATh HCTOPUIO €ro
pa3BUTHS;
— ONpEeneisATh BHIBl M MOJCHCTEMBI 3KOJOTMYECKOIO MOHUTOPUHIA, IPUHIIUIIBI
KJIaCCU(PUKALMU BUJIOB HKOJIOTMYECKOTO MOHUTOPUHTA;
— OIMCBHIBATh OCHOBHBIE METO/IbI HKOJIOTHYECKOTO MOHUTOPUHTA;
— KJaccU(pUUUPOBATh METOJbl M METOJUKH HCCIEJOBAaHUSl 3arpsi3HEHUs] OOBEKTOB
OKpYXKalollled Cpebl; — XapaKTepHu30BaTh BUAbl AHTPOIOIEHHOTO BO3JACUCTBUS Ha
OKPY’KaIOIIYIO Cpeny;
—  OOBSICHATH  3HAYCHHE  TOHATUN: OWOMHAMKALMS, BUIbI  OHMOWHIUKAIIWH,
duTonHANKALMS, (UTOMHANKATOPHI;
— OIKCHIBATh METOJbl JMXCHOUMHAMKAIUUA W (DIYKTyHPYIOIMEH CUMMETPUHU; METOJbI
OLICHKH CTPECCOBOIO BO3JEHCTBUS Ha pacTeHus: Mopdonoruueckue u (usnosoro-
OMOXHUMHUYECKUE;
— XapakTepu30BaTb MEXaHW3Mbl YCTOMYMBOCTH PACTEHHM K HEOJIaronpusTHHIM
dakTopam; Tra30yCTOMYMBOCTH (OMOJIOTHYECKYIO, aHAaTOMO-MOP(MOIOTHYECKYI0 |
(bH3H0I0Tr0-OMOXUMHUECKYIO);
— BIIMSIHAE KJIMMAaTUYECKUX YCJIOBUM TEPPUTOPUM HA Ta30yCTOMYUBOCTH PACTECHUM;
IPYNIbl YCTOMYUBOCTU PACTEHUM;
* MemanpeomMenHbIxX:
—  XapakTepHu30BaTh CHEXHBIM TMOKPOB KaK MHJMUKATOpP MPOIECCOB 3aKUCICHUS
OPUPOAHBIX CPEI;
— HCHOJIb30BaTh METOJIUKY padOThl CO CHEXHBIMU MPOoOaMH; KOJIMYECTBEHHOE H
KaueCTBEHHOE ONpE/IEICHUE 3arpA3HIOIINX BEIIECTB;
— TMPOBOAWTH TUAPOOMOJIOTHUECKHI aHaMM3: THAPOOMOTIOTHYSCKUN aHajdu3 Kak
OMOJOTMYECKUi METOJl OLEHKM KayecTBa BOJbI; IOKA3aTeIM CTENEHU 3arpsi3HEHUus;
pacuéTHble MHAEKCHl B OSKOJOTMYECKOM MOHUTOpPUHTE; — paboTratb C mnpodaMu
3000€eHTOCA;
— ONUCHIBATh CTPYKTYPY >KMBOTHOTO HACENEHHUS MOYBBI U (PAKTOPBI €ro pazHOOOpasusi:
BIMSTHUE TEXHOTEHHOTO 3arpsi3HEHUS Ha MOYBEHHBIX OECIIO3BOHOYHBIX.




* RPEOMEMHbBIX

— paboTaTh CO CHEIUATBHBIM JTA00PATOPHBIM 000PYAO0BaHUEM;

— CpaBHHMBATh OMOJIOTHYECKHE OOBEKTHI; — OICHUBATh CTETICHb 3arPSI3HEHHOCTH BOJIBI,
COCTOSIHHE YHCTOTHI BO3/TyXa U MTOYBBI, OCHOBBIBASICh HA COCTOSTHUN OMOWHIUKATOPOB;

— ONpenensiTb W CPaBHUBATh KAueCTBEHHbIE UM KOJIMYECTBEHHBIC IOKa3aTelu
XapaKTEepU3yeMbIX OOBEKTOB, CPe/l OOUTAHMUS;

— MPOTHO3UPOBATH U MOJICIIUPOBATH Pa3BUTUE CUTYAIIH;

— paboTaTth C 3amucAMH, OTYETAMH JHEBHUKOB HCCIEJOBAaHUN KaK HCTOYHHUKAMU
uHpopManmu;

— MPOBOJAUTH KAPTUPOBAHUE 3arpsI3HEHHBIX YYACTKOB;

— OCYUIIECTBIIAITh MOHUTOPUHI 3arps3HEHHUS] Pa3IMYHBIX Cpel oOuTaHus (HA3eMHO-
BO3AYIIIHOM, BOJHOM, TOYBEHHOW) Ha OCHOBE NIPUMEHEHMS AaJICKBATHBIX METOJOB
HCCJIEI0BAHMS;

— TIPOBOAUTH OIEHKY COCTOSIHUSI Cpelbl Ha OCHOBE MeToJa (QIyKTYyHpYIOIIeH
aACHUMMETPHH;

— MPOBOJIUTH OLIEHKY COCTOSIHUSI JPEBECHON PACTUTEILHOCTH;

— OCYIIECTBJISITh U3YUYEHUE COCTOSIHUS PACTUTEILHOCTH TEPPUTOPUH;

— COCTaBJISITh KapThl Fa30yCTONYMBOCTH JPEBECHO-KYCTAPHUKOBOW PACTUTEIIBHOCTH;

— paspabaThIBaTh MPOEKTHI O3EJICHEHHS] CBOETO MUKPOpaoOHa;

— ONpEAeNATh (PUINKO-XUMUUYECKHE TapaMeTPhl U3y4aeMbIX OOBEKTOB U Cpe/l OOUTAHMUS;
— ONpeleNsiTh KIAacC KadyecTBa BOJ HA OCHOBE MPUMEHEHHUS METOJO0B (UTO- U
300UHANKAIIUY;

— YCTaHaBIIMBAaTh 3aBUCUMOCTb MEXAY (DU3UKO-XMMUYECKUMU CBOMCTBAMH IOYBBI U
YUCJIEHHOCTHIO OECTI03BOHOYHBIX;

1.4. Kosin4yecTBO 4ac0B HA OCBOCHHE MPOrPaMMBbI JIEKTHBHOI0 Kypca:

O0Bem o0pa3oBaTeILHONM HArpy3Ku oOydJaromerocss — 76 daca,

N3 HuX Harpy3Kku JUCHUIUIMHBI BO B3aUMOJICUCTBUY C TIpenoaaBareseM - 51 4acos, B
TOM YHUCJIE:

TeopeTndeckoro ooydenuss — 31 4gacos,

[IpakTrUueckasi moaroToBKa — 8 4acos,;

nabopaTopHO-TIpakTHUYeCKuX pador — 20  4acos;

CaMOCTOSTENbHON yueOHOM paboThl oOy4aromierocss — 25  4acos.



2. CTPYKTYPA U COAEP KAHUE JJIEKTUBHOI'O KYPCA

2.1. O0beM Kypca ¥ BUbI Y4eOHO# padoThI

Bun yueGHo# paboThI

O0BEM 4acoB

(coobmienust, TOKIaM)

oOpa3oBarenbHas yaeOHas Harpy3ka (Bcero) 76
OO6s3aTenpHas BHEAyAUTOPHAS yueOHast Harpy3ka (Bcero) o1
B TOM YUCJIE:
[IpakTHueckast HOArOTOBKA 8
1a00paTOpHBIEC 3aHIATHS -
NPaKTUYECKUE 3aHATHUS 20
KOHTPOJIbHBIE paOOThI -
KypcoBas paboTa (IIpOeKT) -
CamocrosiTesibHas padoTa o0yuyaroiierocs (Bcero) 25
B TOM YHUCIJIC:
BHCAYAUTOpPHAsT CaMOCTOATCIIbHAA paﬁoTa:
—  BBINOJIHEHUE UHJIUBUAYAJIbHBIX, TBOPYECKUX 33/IaHUM; 15
— pabotra C JONOJHHUTEIBHOW Yy4eOHOH © HAyIHOW JIUTEPATYPOU. 10

Hrorosas arrecrauus B ¢popme 1u(ppepeHIUPOBAHHOIO 3a4ETa




2.2. TemaTuyecKuH MJIAH Kypca «IKOJOru4eckas 0€30acHoOCTb

YpoBeHb
HaumenoBanue pa3nennoB u TeM Conep:xanue yueOHOIro MaTepuaJa, 1adopaTopHble U NPaKTHYECKHe PadoThl, O06beM yacoB OCBOGIHIS
CaMoOCTOsITeJIbHAsI padoTa 00y4alIMxcs, KypcoBasi padoT (mpoeKr)
1 2 3 4
Paznen 1.
OO01ue BOmpockl 18
HKOJIOTMYECKOT0 MOHUTOPUHTA
Copep:xanue yueOHOro MaTepuara.
1 BBoaHbII HMHCTpyKTaX 10 TexHHKe Oe3omacHocTd. IloHATHE 00 DKOJOTHYECKOM
MOHHUTOPHHIe (MOHUTOPHHIE OKpyXaromiel cpensl). Llenu 3komoruyeckoro MOHHUTOPHHTA. 2 1
W3 ucropum monutopunra B Poccun
ITpakTnueckasi moArOTOBKa -
Tema 1.1.
. JlaboparopHast pabora -
DKOJOrM4eCKU MOHUTOPHHT.
[IpakTiueckoe 3aHATUS -
HcTopus pa3BuTHs
KoHTpoibHbIe paboThI -
CamocrositenbHast pabota oOydarommxcs: padoTa ¢ JOMOJHUTEIBHOM Y4YeOHOW M HaydHOU
IuTeparypoil (MOArOTOBKA BBICTYIUICHUH IO 3aJaHHBIM TeMaMm, pedeparoB, cce, COOOUICHUN C
UCMOJIb30BaHUEM HH(OPMAIIMOHHBIX TEXHOJIOTHI)
Coneprxanue yueOHOT0 MaTepuasia
1 Knaccuukanuss BHIOB 3KOJIOIMYECKOro MOHMTOpUHra. IloacucreMbl 3KOIOTMYECKOTrO 5 1
MOHHUTOPHHTra. Y pOBHU MOHUTOPUHTA. OOBEKTH HAOTIOEHHS U TOKA3aTEIH
ITpakTHyeckas MOArOTOBKa -
Tema 1.2.
JlabopaTopHas pabota -
Bunsl 1 moacucteMsl
[TpakTHyeckoe 3aHATHS -
HKOJIOTUIECKOTO MOHUTOPUHTA
KoHTpoibHbIe paboThl -
CamocrositenpHast pabora oOydarommxcsi: paboTa ¢ JTOMOJHUTETBRHON Y4eOHOM W HaydHOU
IuTeparypoil (OArOTOBKA BBICTYIUIEHUH IO 3aJlaHHBIM TeMaM, pedeparoB, 3cce, COOOIIeHuH ¢ 1
MCIOJIb30BaHUEM HH(GOPMAITMOHHBIX TEXHOJIOTHIN)
Copep:xanne yueOHOT0 MaTepHana.
Tenta 1.3 1. | Meronsl uccnenoBanus. bronorndeckuii MOHUTOPUHT KaK METOJ MCCIIEOBAHUS: dTalbl U
Mma 1.3.
cozep:xkanue. [IpenMyIecTBa >KUBBIX MHIUKATOPOB. MOHUTOPHUHI COCTOSTHHS NPHPOJIHBIX 2 2
MeToab! 3K0I0TUYeCKOro
pecypcoB B Poccun
MOHHUTOPHHTA

HpaKTI/ILICCKaﬂ IMOATOTOBKA

JlabopaTopHas pabota




IIpakTrueckoe 3aHATUs

Tema 1.4.
buonnankanusa n €€ BUIBI

KonTponbHbie paboThl

CamocrosiTenpHasi pabota oOydarommxcsi: paboTra ¢ JIOTOJHUTEIBHOW y4eOHOW W HAy4IHOU
JUTEpaTypoil (MOArOTOBKA BBICTYIUICHHH MO 3aJaHHBIM TeMaM, pedeparoB, 3cce, COOOIIEHHHA ¢
MCIOJIb30BaHNEM HH()OPMAIIMOHHBIX TEXHOJIOTHIA)

1 ‘ [TonsTue o Ononnaukanuu. Knaccudukamus u XxapakTeprucTiKa BUI0B OMOWHIUKAITIH

IIpakTHyeckas mOArOTOBKA

JlaGopaTopHas pabora

[IpakTrueckoe 3aHsATUA

KonTponbHbie paboThl

CamocrositenbHast pabota oOydarommxcsi: padoTa ¢ JONOJHUTEIBLHOM Y4YeOHOW M HaydHOU
TUTEepaTypoil (MOArOTOBKA BBICTYIUIGHUH MO 3aJlaHHBIM TeMaM, pedeparoB, 3cce, COOOLIEHUN ¢
MCII0JIb30BaHNEM MH(OPMAIIMOHHBIX TEXHOJIOTHi)

Tema 1.5
KaprtupoBanue 3arps3HEHHBIX
y4acTKOB

1 [IpoBenenue kapTUpoBaHUsl 3arpsI3HEHHBIX YYaCTKOB: 3TaIlbl pabOThI U UX COJIEpKaHUE.
dusnko-reorpapuUECKre U IKOHOMHKO-Teorpaduyeckre XapaKTEPUCTHKH TEPPUTOPUHI
00cJIe1OBaHN

HpaKTI/I‘leCKaﬂ IIOArOTOBKA

JlaboparopHast pabota

HpaKTqucxoe 3aHATUA

KoHTpoibHbIe paboThI

CamocrosarenbHass paboTta oOywaromuxcs: padoTa ¢ JONOJHUTENBbHOM y4eOHOW M HaydHOH
JIUTEepaTypoil (MOArOTOBKA BHICTYIUIEHMH IO 3a/laHHBIM TeMaM, pedeparoB, 3cce, COOOLIEHUN C
MCIOJIb30BAaHUEM HH(OPMAIIMOHHBIX TEXHOJIOTH)

Tema 1.6
duTonHINKAIIAS KaK COCTaBHAs
YacTh 3KOJIOTHYECKOTO
MOHUTOPHUHTA

1 | ®urouHaUKAaIUs KaK OJIMH U3 METOJIOB OIICHKH KauecTBa OKpyskaromiei cpennl. [lonarue o
dbuTonHaUKAIMU U PUTOMHANKATOpaxX. OpraHu3MbI-perucTpaToOpbl U OPraHU3MbI-
Hakonutenu. Mopdonornyeckue u3MeHEeHUs PaCTeHUH, HCTIOIb3yeMbIe B OMOMHINKAIUH.
OcHOBHBIE pacTEHUS—HWHINKATOPHI 3arpsi3HEeHUs: aTMOc(hepHOro Bo3ayxa. Bkuan
POCCHICKUX ¥ 3apyOeKHBIX YUEHBIX B Pa3BUTHE (PUTOMHIUKAIIUN

[IpakTryeckas moAroToBKa

JlaGoparopHas paboTa

[IpakTrueckoe 3aHsATUA

KonTtposnbHbie paboThl

CamocrositennpHast pabota oOydaromuxcsi: paboTa ¢ JTOMOJHUTETBLHON Y4eOHOM W HaydHOU
IuTeparypoil (OArOTOBKA BBICTYIUIEHUH IO 3allaHHBIM TeMaMm, pedeparoB, 3cce, COOOIIeHUH ¢
MCIOJIb30BaHNEM HH(GOPMAITMOHHBIX TEXHOJIOTHIN)




Pasnen 2.
DKOJOTMYECKUI MOHUTOPUHT
3arpsi3HEHUS] HA3eMHO-

BO3JIYIITHOM CPEbl: COBPEMEHHBIE 16
METO/IbI OMOMHINKAIIMOHHOTO
aHaJIM3a 3arps3HeHus
aTMoc(epHOro Bo3Iyxa
Coneprxanue yueOHOro MaTepuasa
1 JInmaiHUKY KaK OMpeleuTeNu 3arps3HeHNs BO3AYITHOM cpesibl. CTpoeHHe JUIaifHUKOB 9
BinusiHue XuMUYECKHX BEUIECTB HA JIMIIAWHUKU. MeToIbl yuéTa JINIIaiHUKOB.
ITpakTnyeckasi moAroTOBKa 2
Tema 2.1. JlabopatopHas pabora -
JInxeHOUH IUKAIIUS ITpaktnueckoe 3anatus Nel Onpenienenne cBI3u Boopociieit 1 rpuba B cocTaBe JIMIIaiHUKa 2
KonTtposnbHbie paboThl -
CaMmocrtosiTenbHass pabota oOydarommuxcsi: padoTa ¢ JIOMOJHUTENBHOM yueOHOW W Hay4dHOH
TUTEpaTypoi (MOATOTOBKA BHICTYIUICHUU 1O 3aJlaHHBIM TeMaMm, pedeparoB, 3cce, COOOMEHUN ¢ 2
MCMOJIb30BaHNEM HH(GOPMAITMOHHBIX TEXHOJIOTHIN)
Coneprkanne y4eOHOro Marepuania 2
1 AcuUMMeETpUst TMCTOBOTO ammapara Kak moka3areib CTPECCOBBIX (PaKTOPOB.
TpeboBanust xk BuIaM-OMOMHAMKATOpaM. METOABlI OIIEHKH CTPECCOBOTO BO3ACHUCTBUS Ha 2
pacTeHus.
Tema 2.2. [IpakTueckas NOAroToBKa -
OneHka cocTosIHUS Cpefibl Ha JlaGoparopHas pabota -
OCHOBe MeToza QurykTynpyromei | I[TpakTHueckoe 3aHsATHsI -
aCUMMETpHUHU KoHTpobpHBIe pabOThHI -
CamocrositenpHast pabota oOydaromuxcsi: paboTa ¢ JOMOJHUTETBRHON Y4eOHOM M HaydHOU
TUTEepaTypoil (MOArOTOBKA BHICTYIUICHUN MO 3a/laHHBIM TeMaM, pedeparoB, 3cce, COOOIEeHUH ¢ 2
MCIO0JIb30BaHNEM HH(GOPMAIIMOHHBIX TEXHOIOTHI)
Copep:xanne yueOHOro MaTepuana. 4
Tema 2.3, 1 BrusiHue 3arps3HATENICH Ha XUMHUYECKHE MPOLIECCEL, MPONCXOJAIIIE B KICTKaX pacTCHHIA.
T 4304y BCTBUTELHOCTS 1 BHCI_HHI/IE NPU3HAKN MOBPEKICHUA PaCTCHMil TOKCHYHBIMU  BELIECTBAMIL. AnanTanms 2
. . pacTeHMid K JIEHCTBUIO Ta30B. MeXaHU3Mbl YCTOWYMBOCTH PACTCHHH K HEOJIarompHsTHBIM
ra30yCTOMYUBOCTh PACTCHHIA . . N .
dakropam. ['pynmsl ycToitunBoctu pactenuid. [1lkana oneHku ra30yCTOWYMBOCTH PACTCHUH.
3 XapakTepruCTUKA JPEBECHBIX MOPOJ U KYCTAPHUKOB MO KJIACCaM ra30yCTONYMBOCTH U 2




IBUICQUIBTPYIONIEH CITOCOOHOCTH.

HpaKTI/I‘leCKaﬂ IIOoAroTOBKAa

JlaboparopHast pabota

HpaKTI/I‘leCKOC 3aHATUA

KonTponbHbie paboThl

CaMocrosiTenpHast pabota oOyuaronuxcs: paboTa ¢ JAOMOJHUTEIBHON Y9eOHOW M HAyYHOM

spaTypoil (IIOArOTOBKA BBICTYIUICHHWH MO 3aJaHHBIM TeMaM, pedeparoB, 3cce, COOOIICHU ¢ 2
)JIb30BaHNEM MH(OPMAITMOHHBIX TEXHOJIOTHIA)
Copepxanue yueOHOro MaTepuana
1 \ CHeXHbII TOKPOB KaK MHJIUKATOP MPOIECCOB 3aKUCICHUS IPUPOJHBIX CPE/l. 2
I[pakTryecKas MoAroTOBKa 2
Tema 2.4. JlaGopaTopHas pabora -
CHesKHbIH I0KPOB Kak MHMKaTop | LIPAKTHYECKOE 3aHATHS -
3arps3HEHUs PUPOHOH cperpl | KOHTPOIIBHEIE paboThI -
CamocrositenpbHast pabota oOydarommxcsi: padoTa ¢ JOMOJHUTEIBLHOM Y4YeOHOW M HaydHOU
TUTEepaTypoil (MOArOTOBKA BBICTYIUICHUN MO 3a/laHHBIM TeMaM, pedeparoB, 3cce, COOOIEHUH ¢ 2
MCI0JIb30BaHNEM MH(OPMAIIMOHHBIX TEXHOJIOTHI1)
Paznen 3.
MOHUTOPHHT BOAHOW CPEIBL: 12
OMOWHINKAIUS 3aTPSA3HEHUS
BOJHOW CpeJibl
Coneprkanne y4eOHOro Marepuania
1 I'unpoOuonornyeckuit aHamn3 Kak OMOIIOTUYECKUI METO OIIEHKH KayecTBa BOJIBI.
[Tokazarenu cremeHu 3arpsi3HEHHs. PacdyéTHble MHIEKCHI B DKOJOTMYECKOM MOHUTOPHHTE.
[IpenmyrnecTBa ¥ HeQOCTaTKU OHWOJOTHUECKUX METOJOB OLEHKHU 3arps3HEHHUS BOJIBI. 2
CanpobHocTh opraHu3MoB. DakTOpbl, BIHUSIONIME HA CanmpoOHOCTH BomoéMa. Meromuka
paboTsl ¢ mpobamu 3000€HTOCA.
Tewma 3.1.
ITpakTryeckast moAroToBKa -
Metoap! THAPOOHOTOTUYECKOTO
AHANI3A JlaGoparopHas paboTa -
[TpakTrueckoe 3aHsATUA -
KoHnTponbHbIe paboTh -
CamocrtosiTenpHast paboTa oOydarommxcsi: paboTa ¢ JOMOJHUTENHHOW yueOHOW W HAay4IHOU
TuTeparypoil (TIOArOTOBKA BBICTYIUICHUH IO 3aJaHHBIM TeMaM, pedeparoB, dcce, COOOIIEeHUH ¢ 2
UCIOJIb30BaHNEM UH(POPMAITMOHHBIX TEXHOIOTHIN)
Tewma 3.2. Copep:xanne yueOHOTo MaTepuana
Metoauka paboTsl ¢ mpodamu | 1. \ CO6op 1 00paboTKa JAHHBIX O CTEIICHW aHTPOTIOTEHHOMN HArpy3KH Ha BOIHBIN OMOTEOIICHO3. 2




3000€HTOCA

CocraBiieHHe TACHIOpPTa XapakTepU3yeMOro BOJOEMA. DKOJIOTUYECKHE OCOOCHHOCTH
BozioéMa. BrisiBeHHE cTereHu aHTPOIOTeHHOM Harpy3kd Ha BOAHBIA OHMOTEOIEHO3 MyTEM
MIPUMEHEHUSI METO/Ia 300MHAMKAIMK BbIsSBICHUE CTENEHM aHTPOIOIeHHOM HArpy3ku Ha
BOJHBIN OMOreoneHo03 MyTEM NPUMEHEHHS MeToAa (PUTOMHAUKAIIIH.

[pakTryeckas MoroToBKa 2
JlaGopaTopHas pabora -
IIpakTnueckoe 3anarus Ne 2 M3yueHue kadyecTBa BOAbl W3 PA3IUYHBIX NPECHBIX MCTOYHHKOB.
Onpenenenne GU3NKO-XMMHUYECKHUX IOKa3aTesnel BObl ]
KonTtposabHble paboThI -
CaMmocrosiTenpHass paboTa oOydarommxcsi: paboTra C JIOTMOJHUTEIHLHOW Y4eOHOW W HAyIHOU
auTepaTrypoil (IOArOTOBKA BBICTYIUIEHUH 0 3aJaHHBIM TeMaM, pedeparoB, 3cce, cOOOlIeHul ¢ 2
HCII0JIb30BaHNEM MH(OPMAIIMOHHBIX TEXHOJIOTHI)
Pazpnen 4. 21
MOHUTOPHHT IOYB
Copep:xanue yueOHOro MaTepuana 4
1 WN3yuenue 3arpssHeHus nous. PayHuctuueckas OuouHaukauusg. CTpyKTypa >KMBOTHOTO 5
HaceJIeHUs TOYBBI U (aKTOPbI €ro pa3sHOOOpa3Hsl.
3 ®ayHucTrueckast OnonHaekcauus. MismMmeHeHre BUA0OBOTO COCTaBa U KOJIMYECTBA MOUYBEHHBIX
Y HAaIlOUYBEHHBIX OECII03BOHOYHBIX KHMBOTHBIX KaK ITOKa3aTellb aHTPOIIOTEHHOTO BO3/IEHCTBUS 2
Tema 4.1. Ha OKPY’KaIOIYIO Cpexy.
buounnaukanus 3arpsI3HCHUs HpaKTI/I‘IeCKaH IoArOoTOBKA -
MTOYBEHHOH cpebl JlaGoparopHas paboTa -
[IpakTrueckoe 3aHATUSA -
KoHTpoibHbIe paboThI -
CamocrositennpHast pabota oOydaromuxcsi: paboTa C JONMOJHUTETBHON Y4eOHOM M HayYHOU
IuTeparypoil (IOArOTOBKA BBICTYIUIEHUH IO 3aJaHHBIM TeMaM, pedeparoB, 3cce, COOOIIeHUH ¢ 2
MCIOJIb30BaHUEM HH(GOPMAITMOHHBIX TEXHOJIOTHIN)
Copep:xanne yueOHOTo MaTepuana -
[IpakTrueckas mOAroTOBKa -
Tema 4.2. JlaGoparopHas pabota -
JloK1eBbIe YepBH Kak [IpakTnueckue 3aHATHS 16
MH/IMKaTOPbI 3arpA3HEHHOCTH [Ipaktuyeckoe 3aHsTus Ne 3. BpIABIeHHE poNM J0XKIEBBIX 4YepBed B MOYBOOOPA30BATEIHLHOM 5
HOYBbI Ipolecce.
[Ipaktuyeckoe 3aHsaTus Ne 4. BblsiBIeHHE 3aBUCUMOCTH MEXAY (QHU3UKO-XUMHUYECKUMHU 5

CBOMCTBaMHM IOYBBI U YHCJIEHHOCTHIO O0E€CIIO3BOHOYHEIX




IIpakTnueckoe 3ansaTus Ne 5. OnpeneneHne KUCIOTHOCTH IOYBBI C IOMOIIBIO IPUTOTOBIEHHBIX
WHJMKAaTOPOB HA PACTUTEIBHON OCHOBE

[Ipaktuueckoe 3anstus Ne 6. OnpezesieHre KUCIOTHOCTH MOYBBI PA3JIMYHBIMU CIIOCOOAMHU

HpaKTI/I‘leCKOC 3aHATHA Ne 7. CX03KeCTh CeMsH KpeccajlaTa KaK I1oKas3aTeJib 3arpA3HCHUA ITOYBEI

[IpakTnueckoe 3ansaTuss Ne 8. DHeprusi mpopacTaHusl CEMsH OJyBaHUMKa JIEKAPCTBEHHOIO Kak
110Ka3aTellb 3arpsi3HeHNs IOYBEHHOH cpelibl

N (NN DN

[IpakTuueckoe 3anatus Ne 9. 3yueHne kauecTBa MbUIbLIBI PACTEHUHN KaK MOKa3aTesl 3arpsA3HeHUS
cpenibl OOUTaHUs

[IpakTuueckoe 3anstuss Ne 10. OnpeneneHus colaepKaHHsi CBHUHIIA B 3€J€HOM Macce Ta30HHBIX
TpaB

KonTponbHbie paboThl

CamocrositenbHast pabota oOydarommxcsi: padoTa ¢ JOMOJHUTEIBLHOM Y4YeOHOW M HaydHOU
TUTEepaTypoil (MOArOTOBKA BHICTYIUICHHMN MO 3a/laHHBIM TeMaM, pedeparoB, 3cce, COOOIIEHUN C
MCI0JIb30BaHNEM MH(OPMAIIMOHHBIX TEXHOJIOTHI1)

Bcero

J1J1st XapaKTepUCTUKU YPOBHSI OCBOEHUS y4eOHOT0 MaTepraia UCIOIb3YIOTCS CIAEAYIOIe 0003HAYCHUS:

1. — o3HaKoMUTENbHBIN (Y3HABAHUE paHEe U3yUYCHHBIX O0BEKTOB, CBOMCTB);

2. — penpOoIyKTUBHBIN (BBIMOJHEHUE ACSTEIHHOCTH 10 00pa3ily, HHCTPYKIIMH WX TIOJI PYKOBOJICTBOM)

3. — IPOAYKTUBHBIN (IJTAHUPOBAHUE M CAMOCTOSITEIILHOE BBHIIMOTHEHHUE JIEITEILHOCTH, PEIIEHUE TPOOIEMHBIX 3a/1a4)




3. YCJIOBUS PEAJIU3AIIUN

3.1. TpeOoBanusi K MUHUMAJBLHOMY Y4eOHO-METOAMYECKOMY M MaTepPHAJIbHO-
TeXHHYECKOMY 00ecrne4eHuIo
Peanuzanmsi »MeKTUBHOTO Kypca TpeOyeT HaMdus y4eOHOro KaOWHEeTa 3KOJIOTHH;
MacCTepCKHUX HE TpeOyeT.
O6opynoBanue yuyeOHOro kaOuHeTa: pabOodas JOCKa, HarISIHbIE [OcoOus,
y49eOHUKH, TIUIaKaThl, CTEH/BI, MAaKEThl, MOJEIH, KapTOYKHA, HAOOp KOJOTpamm,
BUJCOPUIBEMBI, KOJUICKIIMU, TepOapuu, MHKpOIpenapaTbl, MYJSDKA W MOJIENH,
MarHUTHBIC MOJICTU-ANIUTMKATOPHI, TIEYaTHBIC IOCOOWS, TPHHAMICKHOCTH IS
OTMBITOB, MPUOOPHI, TPUCIIOCOOJICHHUS.

Y4ebHo-MeToAnuecKoe 00eCcTieueHNe: KaJleHIapHO-TEMaTHIEeCKOe
IJIAHUPOBAHKE, KOMITIEKT OIEHOYHBIX CPECTB, TEXHOJIOTHICCKHUE KapThl YPOKOB,

KOMITIBIOTCPHBIC IIPC3CHTAINN YPOKOB, BUPTYAJIbHAA Ha60paTOpI/IH.

TexHudeckue cpencTBa OOYUYEeHHs: KOMITBIOTEP, MYJIbTUMEIUNHBIN TPOEKTOD,
9KpaH, KOJOCKOIIL, TEIEBU30P, BUIEOMArHUTO(POH.
O6opynoBaHNE MACTEPCKON U pabOYMX MECT: MACTEPCKOM HE MPEyCMOTPEHO.

3.2. UudopmanmoHHoe odecneyeHne 00ydeHust
Ilepeyens y4eOHbIX u3naHuii, UHTEpHET-pEeCypCcoOB, AONOJIHUTEIbHOM
JUTEePaTyphbl

OCHOBHbBIC UCTOYHHUKMH:

JL1s1 CTYy/1eHTOB
1. Banoea, B./l. Dxonorus: yaeoHoe nocooue / B./[. Bamosa — M., 2019. — 359

c.- ISBN 978 5 394 00341-7
2. Koncmanmuno,6 B. M. DKOJIOTMYECKHE OCHOBBI IIPHPOIOIOJIH30BAHMS:

Y4€OHUK JUIsl CTYIEHTOB MPO(eCcCUOHATBHBIX 00pa30BaTEIbHBIX OpTraHU3aIlHi,
ocBauBaromux mnpodeccnn U crenuanbHocTH CIIO./ B.M. KoHcTanTHHOB,
1O.b. Yenmnmze. M., 2018.- 207 c. - ISBN 978-5-4468-1185-4

3. Mapgenun, H. H. Dxonorus u KOHUENUuUs ycroilunBoro passutus. / H.H.
Mapdennn — M., 2019.- 176 c. - ISBN: 5-211-05-59-2

4. Mupkun, b. M. DOxonorus (6a3oBwiii ypoBeHb). 10—I11 kmaccel/ B.M.
Mapkun, JI.I'. HaymoBa — M., 2014. - 399 c. - ISBN otcyTcTBYeT.

5. OcHOBBI 3KOJOTHYECKOTO MOHHTOpUHTA. — Kpacuomap, 2012. ISBN 978- 5-
94672-568-2



6. ITusosapos, I0. II. Dxonorus W TUTHEHA YEIOBEKA: YYCOHWK ISl CTYI.
yupexenuit cpea. npod. oopazosanus./ YO.I1. ITusosapos,B.B. Kopoaux, JI.
I'. Ilooynosa — M., 2014. — 528 c. - ISBN 978-5-7695-7644-7

7. Tynuxun, E. H. O011ast OMOJIOTHSI C OCHOBAMHU SKOJIOTUU U TIPUPOI00XPAHHOM
JESTENIbHOCTH: YYeOHUK NIl CTYZ. YUpexaeHuil cpea. mpod. obpazoBaHus./
E.W. Tynukua — M., 2014.- 379 c. - ISBN 978-5-7695-6125-2

8. Uepnoea, H. M. Dxonorus (06a3oBbiii ypoBenb). 10—11 kmaccel./ H. M.
Yepnosa, B. M., I'anywun, B. M.  Koncmaumunos — M., 2014.- 304 c. -
ISBN 978-5-358-18911-9

s npenoaaBaresen
1. ®enepanbubiii 3akoH OoT 29.12.2012 No 273-®3 «OO6 o0pa3oBaHuu B

Poccurickon @enepauum.

2. Ilpuka3z MunucrepctBa obpazoBanusi U Hayku PO ot 17.05.2012 Ne 413 «O06
YTBEPKJIEHUH (PeiepaibHOro rocy1apCTBEHHOIO 00pa30BaTeIbHOIO CTaHAapTa
cpeaHero (IoJIHOT0) O0IIEro 00pa30BaHUM.

3. Ilpuka3 MunuctepctBa o6pazoBanusi U Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHun wu3MeHeHuil B IIpukaz MuHHCTepcTBa 00pa3oBaHUsT W HAyKd
Poccuiickoit  ®eneparun ot 17.05.2012 Ne 413 “O6 yTBepkIAeHUH
dbenepaibHOTO TOCYJApCTBEHHOTO 00pa30BaTENILHOTO CTaHIapTa CPEIHEro
(moJsiHOTO) 0011IETO 00Pa30BAHUS ».

4. Tlucemo JlemapTameHTa TOCYJapCTBEHHOM MOJUTUKU B cdepe MOATOTOBKHU
pabounx kaapoB u JIIO MunucrepctBa oOpa3zoBanus W Hayku PO or
17.03.2015 Ne 06-259 «PekomeHaamu No OpraHU3alyy MOJTyYeHUS] CPETHETO
oOmiero oOpa3oBaHHs B TMpejesiax OCBOCHHS 00pa30BaTENbHBIX MPOTPaMM
cpemaHero mpogeCcCHOHABHOTO 00pa3oBaHWs Ha 0a3e OCHOBHOIO OOIIIEro
o0Opa3oBaHus ¢

y4eToM TpeOoBaHMIA dbeneparbHBIX rOCyIapCTBEHHBIX
00pa3oBaTeNbHbIX CTaHIApPTOB U TMOJy4aeMol mpodeccuu WiH
CIIEHUAIBHOCTH CPEIHETO MPOPECCHOHATEHOTO 00pa30BaAHUS.

5. Mapgpenun, H.H. PyKOBOJACTBO IO TMPENOJABAHUIO HSKOJIOTUU B paMKax
KOHIenuu ycroitunBoro passutus./ H.H. Mapdperann — M., 2012. — 177 c. -
ISBN otcyTcTBYeT.

HNHTepHeT-pecypesl:
1. FOPAUT: snextponHast OGuOmuoTedHas cucrema: caift. — Mocksa, 2019 -.-

URL.: https: //[www. ecologysite. Ru/ (Karanor skonorndyeckux cairon). (Jara
oopamenus 05.04.2021)

2. TOPAUT: snexrponHas GuGnuoTeunas cucrema: caiiT. — Mocksa, 2018 -.-
URL: https: //[www. ecoculture. Ru/ (CaliT 3KOJOTHYECKOTO MPOCBEICHHS).
(dara oopamenus 05.04.2021)



3. IOPAWT: snexrponnas GuOIHOTedHas cucTeMma: caifT. — Mocksa, 2021 -.-
URL: https: /lwww. ecocommunity. Ru/ (MubopMalmoHHBIH caiit,
ocBemarImi npodiaemsl 3xkonoruu Poccun). (Jdara oopamenus 06.04.2021)



4. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUA

JJIEKTUBHOI'O KYPCA

KOHTpOJ’Ib 4 OIlCHKA PE3YIILTATOB OCBOCHUA

KypcCa OCYHICCTBIIACTCA

MMpCroaaBaTCjiIcM B IIPOLCCCC IIPOBCACHUA IIPAKTHYICCKHUX 3aHATUN U J'Ia60paTOpHI>IX
pa60T, TCCTUPOBAHUA, a TAKKC BbIIIOJHCHUSA 06y‘{aIOHII/IMI/ICSI HHAUBUAYAJIBHBIX

3aJlaHu M, IPOECKTOB, UCCIIEIOBAHUM.

Pe3ynbpraTel 00ydeHus
(OCBOEHHBIE YMEHHSI, YCBOCHHBIE 3HAHUS)

®DOopMBI 1 METOIBI
KOHTPOJISL U OLICHKHU
pe3ybTaTOB 00yUYEHUS

OcBoenne  coiepxaHUs  y4eOHOW  TUCHUIUIMHBI
«IKonoruveckas 0€30MacHOCTbY o0ecrieunBaer
JOCTHKEHHE CTYICHTAMU CIICAYIONINX Pe3yabTaTOB:

* TUYHOCHHBIX

— MOHUMATh, YTO TaKOE SKOJOTHUYECKHA MOHHUTOPHHT,
[EJIH SKOJOTMYECKOTO MOHHUTOPHHTA, OCOOCHHOCTH €T0
OpraHu3allMd U TPOBEAEHUS, 3HAaTh HCTOPUIO €T0
pa3BUTHS;

— ONPEIENsITh BUIbl U MOJCUCTEMBI HKOJIOTHYECKOTO
MOHUTOPUHIA, TPUHLMUIBI  KJIacCU(pUKAIIMU  BUIOB
HKOJIOTUYECKOTO MOHUTOPHUHTA;

— ONHCHIBaTh OCHOBHBIE METOJBl HKOJIOTHYECKOTO
MOHUTOPHWHTA;

—  kjaccuuuupoBaTh ~ METOABI WU METOAHMKH
UCCIICIOBaHMs 3arps3HEHHs] OOBEKTOB OKPYXKAIOIIeH
CpeIbl; — XapaKTepHu30BaTh BHUIBI AHTPONOTEHHOTO
BO3JICHCTBHS Ha OKPYXKAIOIIYIO CPEIY;

— OOBSICHATH 3HAUYCHUE MTOHATHI: OMOMHANKAIIHS, BHUIBI
OMOMHIUKALMK, PUTOUHIUKALIMS, PUTOUHIUKATOPHI;

—  ONWCHIBaTh  METOJbl  JIMXCHOWHAWKAIUU U
GaykTyupyromei — CUMMETPUH;  METOJbl  OLEHKHU
CTPECCOBOIO BO3/JIEHCTBUS Ha pacTeHHUsL:
MopdoJioruueckue u PrU3noI0ro-0nOXUMHIECKHE;

—  XapaKTepu30BaTh  MEXaHHU3Mbl  YCTOMYHMBOCTH
pacTeHuit K HEOIaronpUsI THHIM dakTopawm;
ra3oyCTONYMBOCTb (Ononoruveckyto, aHATOMO-
MOPGhOIOTHYECKYIO U (PU3UO0JIOT0-OMOXUMHYECKYIO);

* MemanpeomMemHblx:

— XapaKTepU30BaTh CHEKHBIM MOKPOB KaK WHAMKATOP
MIPOIIECCOB 3aKUCIICHUS TPUPOIHBIX CPEII;

— HCIOJB30BaTh METOIAUKY pPabOThI CO CHEXHBIMHU
npobamu; KOJIMYECTBEHHOE " KauyeCTBEHHOE
OIpe/ieJICHUE 3arPsI3HAIOIINX BEIIECTB;

Texkymuii KOHTPOJIb:

1. OuenuBanue
WHIMBUAYaJIbHBIX 3aJIaHUM
2.0ueHrBaHue pELICHUS
3aaa4

3.0uenuBanue
TBOPYECKOTO 3aJIaHUS
4.@pOoHTANIBHBIN OITPOC
S."HauBUyaIbHBIN OIPOC
6.011eHKa KauecTBa pabOThI
C Y4eOHOI, CIIpaBOYHON U
HAay4YHOU JIUTEPATYPOU

IIpomexyTOYHBII
KOHTPOJIb:

1. TectupoBanue
3.011eHKa BBINOJHEHUS
AKCMEPUMEHTAIIbHBIX
3aJJaHUN




—  M[POBOJUTH  TUAPOOUOTOTHYECKUI aHaIM3:
rUAPOOUOTIOTUYECKUA  aHAIM3 KakK  OMOJIOTMYECKH
METOJ/I OLIEHKM KauecTBa BOJbI; IOKa3aTeNM CTENEeHH
3arpsi3HEHMs]; PACUYETHBIE HMHJAEKCHI B DKOJIOTMYECKOM
MOHUTOPHUHTE; — paboTaTh C MpoOaMu 3000€HTOCA;

— OIUCHIBATh CTPYKTYPY KUBOTHOTO HACEJICHUS TTOYBbI
1 (GaKTOphl €ro pa3sHOoOpa3us: BIUSHUE TEXHOTCHHOTO
3arpsi3HCHMSI Ha TIOYBEHHBIX OECIIO3BOHOYHBIX.

* NPEOMEMHbBIX

— pabotaTh CcO cHEUMATbHBIM  J1a0OPaTOPHBIM
000pyIOBaHUEM;

— CpaBHUBATh OMOJIOTUYECKUE OOBEKTHI; — OILICHUBATH
CTENEHb 3arpsi3HEHHOCTU BOJbl, COCTOSIHHE YHCTOTHI
BO3/lyXa M TIOYBBI, OCHOBBIBASICh Ha COCTOSIHHH

6I/IOI/IHIII/IKaTOpOB;
—  onpcacikite MU CpaBHHBATb KAUYCCTBCHHLIC U
KOJIMYCCTBCHHBIC I1oKa3arcjin XapaKTCPHU3YyCMbBIX

00BEKTOB, Cpe/l OOUTAHMUS;

— TMPOTHO3MPOBaTh H  MOJCIUPOBATH  Pa3BUTHE
CUTyaluu;

— paboTath ¢ 3amUCAMH, OTYETaMH JTHEBHHKOB
UCCIICIOBAaHMI KaK UICTOYHHKAMHU HH(POPMaIIHH;

— MPOBOJUTH KaPTHPOBAHNE 3aTrPSA3HEHHBIX YIACTKOB;
— OCYIIECTBIISATh MOHUTOPHUHT 3arps3HCHUS Pa3TUIHBIX
cpen  obutaHus  (Ha3eMHO-BO3AYIIHOW,  BOJHOM,
MOYBEHHOW) HAa OCHOBE TMIPUMCHCHHUS aJICKBaTHBIX
METOJIOB UCCIIEOBAHMUS;

— TPOBOAUTH OIIEHKY COCTOSIHUS CpEIbl Ha OCHOBE
MeToJ1a QITYKTYHPYIOIICH aCHMMETPHH;

—  TPOBOJAUTH  OIEHKY  COCTOSHUS  JIPEBECHOM
pPacTUTEIHHOCTH;

— OCYIIECTBIISITh U3y4deHUe COCTOSIHUS
PaCTUTEIBHOCTH TEPPUTOPHH,

— COCTaBJIATh KapThl Ta30yCTOMYMBOCTH APEBECHO-
KYCTapHUKOBOH pacTUTEIHLHOCTH;

— pa3pabaTbIBaTh MPOCKTHI  O3CJICHEHHS CBOETO
MUKpPOpPaNoHa;

— ompeneniaTh  (QU3UKO-XUMHUYCCKHE  TapamMeTphbl
U3y4aeMbIX 00BEKTOB M Cpejl OOUTAHUS;

— OIpeAeNsaTh KJlacC KadecTBa BOJ HAa OCHOBE
IPUMEHEHHUS METOJIOB (PUTO- ¥ 300WHIHKAITHH;

—  YCTaHaBJIMBAaTh 3aBUCUMOCTh MEXIy (U3HUKO-
XUMHYECKHMH CBOWCTBAMH IIOYBBI W YHCICHHOCTHIO
0eC03BOHOYHBIX;

HNTOroBpii KOHTPOJIb
nrddepeHInpOBaHHBIM
3a4€T
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