MuHMCTEPCTBO Hayku u Bbiclero obpasoBaHunsa Poccuinckon ®egepauunn
thenepanbHoe rocyapcTBeEHHOE BroaxeTHOE o6pa3oBaTenbHoOe yupexaeHue

BbicLLEro obpasoBaHuns

«CaHkT-lNeTepbyprckun rocyaapCTBEHHbIV YHUBEPCUTET NPOMBbILUSIEHHBIX TEXHOMOMMI U

Aun3anHa»
(cneryntn)
YTBEPX[ALO
Iupektop BT
() JOKYMEHT NOIIHCAH

\ v TEKTPOHHOM IMOIMHCHIO

4
CBEJAEHHA O CEPTH®HKATE 30

Cepruguxar:  7d15b88066d31dcb1847af0d7d99b71867218b21
Baaseaew: lywamnn [lanes Baaznvuponn
Jeiicreureaen: ¢ 11.02.2020 no 31.12.2022

PaGouasi nporpamMma AUCUUNIIUHDI

51.B.03

| BuonHankaums n GuotecTMpoBaHue

Y4yeOHbIli nnaH:

Kadegpa:

®roC3++b180302-12_22-14.plx

OxpaHbl OKpy>KatoLLeii cpeabl U PaLmMoHanbHOMo NCMONb30BaHUs

HanpaBneHme NnoAroToBKU:

(cneumanbHOCTb)

Mpodunb nogroToBKK:
(cneuvwanusaums)

YpoBeHb 06pasoBaHms:

dopma 0byyeHus:

MnaH y4yebHoOro npouecca

NPVPOAHbLIX PECYPCOB

18.03.02 3Hepro- u pecypcocbeperatoLime NpoLeccsl B XMMUYECKON

TEXHOJI0IUN, Hed)TeXI/IMVII/I 1 BUoTEXHONOrMK

OxpaHa okpyxawLien cpedbl W pauuoHanbHOe  UCnosib3oBaHue

NPMPOAHbIX PECYPCOB

Gakanaepwuar

o4vHad

KoHTakTHasi paboTa )
Cemectp 0byuaromxcs Cam. | KoHTponsb, Tpynoe ®opma o
(kypc anst 3A0) - paGota yac. MKOCTb, NPOMEXYTOYHOM
Jlekumu 3ET aTTecTaumm
3aHATUA
3 yn 17 17 73,75 0,25 3 3aver
PNa 17 17 73,75 0,25 3
Utoro Ml 17 17 73,75 0,25 3
PNa 17 17 73,75 0,25 3

CaHkT-MNeTepbypr
2022



Pabouas nporpamMma  gucUMNNUHBI ~ COCTaBneHa B  COOTBETCTBAM C  pedeparnbHbiM  FOCY4ApCTBEHHBIM
obpasoBaTernbHbIM  CTaH4apTOM  Bbicliero obpasoBaHus no HanpaeBneHuto nogrotoBkn 18.03.02 3Hepro- wu
pecypcocbeperatolime npoueccbl B XMMWYECKOW TEeXHONormn, HedpTexumun u OMOTEXHONOMMU, YTBEPXKOEHHLIM
npukasom MuHucTtepctea obpasoBaHus 1 Hayku Poccuiickon Pepepaumm ot 07.08.2020 r. Ne 923

CocraButens (n):
Kangngat 6uonormyeckmx Hayk, OLEHT Nawenko O.A.

OT Kadenpbl cocTaBuUTeENS: LWaHoBa O.A.

3asegyowmin kadeopon oxpaHbl OKpyxarolwen cpefbl U
paLMoHarnbHOro NCMOMb30BaHNs NPUPOAHBLIX PECYPCOB

OT BbINyckatoLen kadeapsbl: LWaHoBa O.A.
3aBegytowmi kacpeapon

MeToaundeckun otaoen: CmunpHoBa B.I".



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb pgucuunnuHbl: ChopmmnpoBaTh KOMMETEHUMM obydarowerocs B obnactu ¢opMMpOBaHWs HaBbIKOB
OLEHKN YPOBHS 3arps3HEHNS NPUPOAHBLIX 3KOCUCTEM UM TOKCMYHOCTM OTXOAO0B MO peakumsiM XMNBbIX OPraHn3MOB.

1.2 3apgaum gUCLUMUNIIUHBI:

» PaccMoTpeTb OCHOBBI NPEACTABMEHUA O COCTOSHMU >XMBbIX OPraHU3MOB M UX COOOLLECTB B KayecTse
rnokasaTens Kadectsa cpefbl UX obutaHus.

* [pMBUTL HaBbIKM OLEHKU NPUPOOHbLIX 3IKOCUCTEM MO COCTOAHMIO UX OWMOTbI Ha pPasnNUUHbIX YPOBHAX €é
opraHusauuu.

1.3 TpeboBaHMA K npeaBapuUTenbHON NOArOTOBKE OOy4aloLerocs:

MpepnBaputenbHas NoAroToBka npegnonaraeT co3daHue OCHOBbI AMs (POPMUPOBAHNUS KOMMNETEHUMIA, YKa3aHHbIX
B M. 2, NPY U3y4EHUN AUCLUNNNH:

Okonorus

YuebHast npakTuka, O3HaKoMUTeNlbHasi npakTuka

2 KOMNETEHUWN OBYYAIOLWEIroCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA AUCLUMITIUHbI

MK-3: Cnoco6eH ocyLLecTBNATbL 3KONOrM4eCcKyr OLieHKY COCTOSIHUSI MOAHaA30PHbLIX TePPUTOPUNA (B TOM Yuche
Ha OCHOBe NpPUPOAOOXPaAHHbLIX BUOTEXHONOrNM)

3HaTb: OCHOBHblE BWAbl HEraTMBHOIO @HTPOMNOreHHOro0 BO3OEWCTBMS Ha 9KOCUCTEMbl, MMETb npeacTaBieHne o
TEOpPEeTNYEeCKMX OCHOBax U MeTogax OromHamKaumm un 6VIOTeCTVIp0BaHVIF|

YMeTb: nnaHvMpoBaTtb U NpoBoAWTbL paboTbl MO GMOTECTUPOBAHMIO BELLECTB, MaTepuanoB, OTXOAOB W NPUPOOHLIX Cpe[;
npoBoAnTb 06paboTKy MHOpMauuM € UCMONb3OBaHWEM MNPUKMNagHbIX nporpaMM M 6a3 [aHHbIX ANsS MOHUTOpUHra
NPUPOZHLIX Cpen MeToAoM GuonHanKauum

Bnagetb: mMeTogaMy OUEHKM Krnacca OMacHOCTU BELLECTB U KOMMSIEKCHOW OLEHKM KadecTBa Opr)KaPOLU,eVI cpeabl Ha
OCHOBE 6I/IOTeCTI/IpOBaHI/I9| ; METo4aMM KOMMMEKCHOW BUOMHAMKALMOHHOM OLIEHKM KadecTBa Opr)Ka}OLLLeVI cpenbl




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
o ® |paboTa
5 E,-\ MHHoBaLl. dopma
HanmeHoBaHMe 1 cogepaHue pasgenos, 8 a0 CP hOPMbI Texyero
TEM U YYEOHbIX 3aHATUN % o.gf, INek. Mp. (4achbl) . y
82 3aHATUN KOHTpOIs
= (vacel) | (4acbl)

Paszgen 1. AHTponoreHHass TpaHcdopmauus
akocucteM uM  npobrnema  OUEHKM  UX
3arpsi3HeHns

Tema 1. Tlpobnembl OUEHKN 3arpA3HEHUs
OKpYyxatoLLen cpeabl. AHTpoOMnoreHHoe
BO34EWNCTBMNE Ha NPUPOAHLIE OOBHEKTHI.

3arpsisHeHMe  OKpyxatwlen cpefbl  Kak

MexayHapogHas npo6nema. OcHoBHble
BMAbl aAHTPOMNOreHHoro BO34encTBus, 2 8
nocneacrteug, nepcrneKkTmnBbI.

MexgyHapoOHble KOHBEHLUW W corrnalleHus
Mo oxpaHe OKpyXatoLLen cpeabl.

Tema 2. Bugbl 3arps3HeHUMA NPUPOAHbIX
cpegn. lNMpuopuTeTHblE TOKCUKAHTBI.
OcHoBHble BuAbl 3arps3HeHust: buanyeckoe,
XMMUYECKOE, MexaHuyeckoe, buomnornyeckoe
M  OCODEHHOCTM UX  BO3OENCTBUMS  Ha 3 (0]
npupoaHble 06bekTbl. Kputepun BbiaeneHuns 2 6
NMPUOPUTETHBLIX TOKCMKAHTOB, MX MepeyvYeHb U
XapaKkTepucTmka

Tema 3. TlpumeHeHne  BuonorMyecknx
METOAOB [Ans  OUEHKM KadecTBa cpeabl
MpeomeT 1 3agayum BUOTECTMPOBAHNSA

CpaBHuTENbHAs  xapakTepucTvka  XMMUKO-
aHanMTUYecknx u OronornyeckMx MeToaoB
OLIEHKM COCTOSIHUSI  OKpy>XKaloLlen cpefbl.

MpeuvmywiectBa  Guonormyecknx  MeToAoB 2 1 4
MaccuBHas w©  akTMBHasa  GuouHaMKauus.
UcTopus pasBuTus MeToa0B

6|/|OTeCTI/|pOBaHI/IF|, OCHOBHbIE MNOHATNA WU
TEPMUHbI, Lenn n obnactu NPUMEHEHNA.




Tema 4. TlpumeHeHne  OGuonorMyecKnx
METOOOB [Ans  OUEHKM kKayecTBa cpeabl
MpeameT n 3agayn GuotecTMpoBaHus.
CpaBHVITeJ'IbHaFl XapaKkTepuctuka XUMUKO-
aHanuTuyeckux u 6Guonornyecknx MeToaoB
OLIEHKM COCTOSIHUS  OKpyXXaiwLlen cpefbl.
MpeumyulectBa  Guonormyecknx  MeTOAOB
MaccMBHass u  akTMBHas  GuouHAaMKauus.
UcTtopus pas3BuUTUS METOAO0B
OMOTECTUPOBAHMS, OCHOBHbIE TMOHATUS U
TEPMUHBI, Lieny 1 obnacTv npuMeHeHus.
BosgenctBue - TOKCUKaHTOB Ha  XuBble
OpraHu3Mmbl:  OCHOBHble  TUMbl, KpUTEPUM
OLLEHKM, 3aBUCUMOCTb «[03a-ahdekT».
OcHoBHble nokasaTenu, ucnornb3yemble Ans
OUeHKU cTeneHn TOKCU4HOoro BO3LI,eI7ICTBI/IF|.

BuoTtect KakK cucremMa: OCHOBHbIE
KOMMNOHEHTbI. OueHka BO3MOXHOCTU n
nepcnekTnae co3agaHunA CTaHAapPTHbIX

6uo-TectoB. Mcnonb3oBaHWe  pasnUYHbIX
cucTemMaTMyeckux Tpynn  OpraHnM3MoB Anis
O6uotectupoBaHus. Bbibop  onTumanbHOro
Habopa TECT-OpraHn3MoB ans
onpe-geneHns TOKCUYHOCTMU.

Ctparterna Bbibopa TeCT-OOBbEKTOB M TecT-
dyHKkuMn. KpuTepun OueHKM pesynbTaTos

BuoTecTupoBaHus.
Muposon onbIT pas3snTus MeToa0B
OMoTECTUPOBAHUS. YHudunkaums

NPpUMEHSIEMbIX ~ METOOB,  WCMONb30BaHue
CTaHOapTHbIX  TecT-06bekToB. [pobnema
COMOCTaBNMOCTM pe3ynbTaToB GUOTECTOB.




Tema 5. 3konoruyeckue OCHOBBbI
ovouHankaumun.

Cneundumyeckas [ Hecneuundnyeckas
OvouHgukaumsa. YdyeHue O cCTpecce UK ero
3HayeHne pans  GuomHgukaumu.  Kputepum
BblGOpa 6UoNHAMKATOPOB. Tunbl
MHOukaTopoB. Mcnonb3oBaHMe pasnUyHbIX
TAKCOHOMUYECKMX W 3KOMOTMYECKMX Tpymnn
pacTeHUn N XMBOTHbLIX AN OUOMHAOMKALMMW.
OueHka COCTOSIHUS aKocucTem no
WHOWKATOPHbLIM BMAAM.

Ob6MeH BellecTB, COCTaB W aKTUBHOCTb

depMeHTOB, 3HepreTU4eCKnin OanaHc,
NMUIMEHTHI, POTOCUHTES, brnomembpaHbl,
XUMUNYECKNI COoCTaB KNETKN Kak

OVonHOVKaUWOHHbIE NoKa3aTenu.
VMcnonb3oBaHue pe3ynbTatoB reHeTU4YeCKnx
nccnegoBaHui anst OUEHKM MyTareHHOCTn 1"
KaHLUEepOoreHHOCTn 0pr>|<arou.|,e|7| cpenbl.
Mcnonb3oBaHne B KadyecTBe WHOUNKaTOpPOB

aHaTOMO-MOpPdOITOrMYECKMX CTPYKTYp
pacTeHun, >KUBOTHBbIX, U3MEHEHUN
OropuTMOB YKUBOTHbIX 7] pacTeHWA.
Buonnankauus no 3TOMNOMYECKUM
nokasaTtensm.

(DOprI MCNoJs1b30BaHNA OaHHbIX WU3Yy4YeHuA
nonynsaunn XMBOTHbIX Ans  GuonHamnkaumu.
Mukpobuonoruyeckme napameTpbl Kak
WHOMKaTOPbI 3arpsi3HEHMS.

MapameTpbl CTPYKTYpbl (HUTO- M 300LEHO30B
(BOMMHMpOBaHMe, BWOOBOe pasHoobpa3swe,
N3MEeHeHNs! NPOAYKTUBHOCTMN), Kak
WHOWKATOPbl aHTPOMOreHHOro BO3AENCTBUS.

Pasgpen 2. BuoTectupoBaHne B pelleHuun
npaKkTU4ecknx NpOoM3BOACTBEHHbIX "
NPUPOOOOXPaHHbIX 3a4a4

3,75

ra

Tema 6. bruoTecTpoBaHue NPUPOAHbLIX cpes
N CTOYHBIX BOA.

OCOBGEHHOCTU  UCMOMb30BaHMSA  Pa3fUYHbIX
TECT-OObEKTOB U METOAMYECKUX NOAXOO0B K
OGMOTECTUPOBAHMIO MPUPOLHbLIX W CTOYHbIX
BOA4. TpaguuUMOHHbIE W 3KCMpecc-mMeTofbl
OGMOTECTUPOBAHMSA: CPABHUTENbHBLIN  aHanua.
Mpunbopkl C NCMNonb30BaHNEM
OMOonorM4Yecknx TecT-oobeKToB

Tema 7. bBwnoTtectnpoBaHne kak OCHOBa
MeToaa pa3paboTku HOPMaTUNBOB
cofepKaHns TOKCUYHbIX BELLECTB.

MeTogonornsa paspabotkn [MOK. OcHOBHblEe
TeCT-XxapakTepUCTUKN " TeCT-00BbEKThI,
ucnonb3yemble npu ycraHosneHun 10K
CaHuTtapHbIn n PbI6OX035ANCTBEHHbIE
KpUTEpMM OLIEHKN KayecTBa BO,.

10




Tema 8. buotecTupoBaHne OTX040B U
onpegerneHne ux Krnacca onacHocTu

OTxogapl npoussoacTea Kak dakTop
oTpULaTENBLHOrO BO34EeNCcTBUs Ha
nNpupoaHbie 3KOCUCTEMBbI. Kputepun
OTHECEHUs  OTXOOOB K onpeneﬁéHHomy 1 2 6 rn
Knaccy onacHOCTM AONs OKpyXarolen cpepbl.
Knaccudukaums OTXO[OB. MeToapl
onpenerneHus Krnacca onacHOCTU OTXOA0B.

Pazgen 3. bBuouHankaums  cocTosiHUS
pasnu4yHbIX NPUPOAHLIX Ccpes

Tema 9. BuounHgukaumsa 3arps3HeHus
aTMocdepHOro Bosayxa

OcHoBHbIE 3arpsisHUTENMU BO34YLLHON
cpeabl. PacTeHus Kak OCHOBHbI€
WHOUKATOPbI 3arpsi3HEHNA BO3ayXa.

OueHka YpOBHS 3arpsA3HeHus Bo3gyxa Mo 1 2 8
OMoONHONKALNOHHBLIM nokasarensim.
JlnxeHomHaukauus  Kak MEeTOA4  OLEHKM
3arpsi3HeHNs Bo3ayxa.

Tema 10. BronHgukauus sarps3HeHus Noys
[MoyBa 1 €€ OCHOBHbIE XapaKTEPUCTUKN.
PacTteHus KaK OCHOBHbIE MHOUNKaTOPbI
COCTOAHUA MO4B. OLI,eHKa 3arpA3HeHna no4ys 1 2 8
Mo COCTaBy U aKTUBHOCTU MUKPOOPraHM3MOB.

Tema 11. buouHaMKauma  3arpsi3HEHUS
BOOHbIX OOBbEKTOB.

OcobeHHOCTM  BOAHbLIX  3KOCUCTEM  Kak
00bekToB 3arpsi3HEHNsI. OcHoBHblE
npobnembl, CBSA3aHHbIE C AHTPOMOreHHbIM
BO30ENCTBUEM Ha BOAHbIE 0bObeKTbI.
OBTPOHUTOBAHNE U  €ro  WHAMKATOPHbIE
nokasarenun. 3arpA3HeHne OopraHM4YecKUMn

BellecTBaMu. Cuctema canpobHOCTM 1 2 8 ra
Xnmunyeckoe 3arpsis3HeHue, OCHOBHbIE
OronHOMKATOPHbIE nokasarenu.
Aungndurkaums BOJOEMOB " eé

WHOVKaTOpHble  Mpu3Haku.  KomnnekcHas
OLleHKa KadecTBa BOJ.

Utoro B cemecTpe (Ha kypce ans 3A0) 17 17 73,75
KoHcynbTaumm n npoMexyTovHas 025
aTTrectaums (3ayer) ’
Bcero koHTakTHas pa6ora u CP no 3425 7375

avcuunnuHe

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHne y4eGHbIM MraHoM He NpeaycMOTpeHo

5. ®OH[, OLIEHOYHbIX CPEACTB AN NPOBEAEHMUA NPOMEXYTOYHOW ATTECTALUMU




5.1 OnucaHune nokasaTtenen, KpUTepueB U CUCTEeMbl OLLeHUBaHUA pe3yribTaToB 00y4eHUsi
5.1.1 Noka3aTenu oueHUBaHUsA

Kopn, HanmeHoBaHne oueHOYHOro
lMokasaTenu oLeHnBaHNs pe3yrbTaToB 00yYeHMs
KOMMNeTeHumm cpeacTea

Oenaetr o06paboTky uWHGOpMauUMM C WCNOMb30BaHNEM MPUKNAAHbIX
nporpamMm 1 6a3 AaHHbIX NS MOHUTOPWHra NPUPOAHBLIX Cped U OLEHKM
Knacca onacHOCTM TOKCUYHbIX BELLECTB.

lMpumeHsieT MeToabl OLEHKM Kracca OnacHOCTM  BellecTB U
KOMMMEKCHON OLEHKM KayecTBa OKpyXawllen cpedbl Ha OCHOBe
aHanusa onbITOB N0 GUOTECTUPOBAHUIO. Bonpochl YCTHOro
lMpoBOOUT  KOMMIEKCHYH  OMOWHAOMKALMOHHYIO  OLEHKY  KayecTBa | cobecenoBaHust
OKpy>KalLen cpegbl Ha OCHOBE aHanu3a  MHdopmaumm 06 | MpakTmko-

abunoTnyecknx n BUOTUYECKUX NoKa3aTensiXx COCTOSHMUS SKOCUCTEM. OpPUEHTUPOBaHHLIE 3a4aHus
dopmMynupyeT  OCHOBHble  BWOblI  HEraTMBHOIO  @HTPOMOreHHOro
BO3OEWNCTBUS Ha 9KOCUCTEMbI, UMETb MpeAcTaBneHne O TEOPETUHECKUX
OCHOBax 1 MeTogax buoTecTMpoBaHus.

Bnageetr  OCHOBHbIMUM MeTogamu nposeaeHus ONbITOB no
OuoTecTupoBaHuio, BUonHAMKaLMU 1 cnocobamm UX MHTepnpeTaumm

MK-3

5.1.2 Cnctema n KpuTepum oLeHNBaHUA

KpuTtepuu oueHnBaHusa chopMnpOBaHHOCTU KOMNETEHLMI

LLikana oueHnBaHus
YcTHoe cobeceanoBaHne MucbmeHHasn paboTa

OObyyvatomics nokasbiBaeT
BCECTOPOHHEe K1  rnybokoe  3HaHWe
OCHOBHbIX 3aKOHOMEpHOCTel, CcBOOOAHO
3auTeHo OPUEHTUPYETCS B OCHOBHbIX MOHATUSAX,
TEPMUMHAX W ONpegeneHusax;  yCcBOWUn
OCHOBHYIO U 3HAaKOM C [JOMOSIHUTENbHOWN
nutepaTypomn.

MpaBunbHO nogobpan anropuTM  pelleHus
npeanaraemom 3agauv, nposen
Heobxoammble BblYMCIIEHUS, KOPPEKTHO
WHTEpNpeTUpoBan pesynbTarThl.

OOyuvawwmncs He wUMeeT [OCTaTOYMHOro
YPOBHS1 3HAHUSI AUCLMMIINHBI, HE MOXEeT
ccopmynupoBaTb OCHOBHblE
3aKOHOMEPHOCTM  AUCUMMMMWHBI,  MNJIOXO
OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX W

He cMmor pewuTtb NpennoxeHHylo 3agady, He
MOXET  BOCMOMb30BaTbCA  MPEONoXEeHHbLIMU

OpMyriamMu, He B COCTOSHUM  YCTPaHWTb
He 3auteHo onpeaeneHusx; Mroxo 3HaKOM c opmy yerp
b oy romapku naxe noa PYKOBOACTBOM
OCHOBHOW nuUTepaTypoi; gonyckaeT npu
npenogasatens

OTBEeTE Ha 3a4eTe CylleCTBEHHbIE owmnbKm
n He MOXeT YCTpaHUTb WUX [Oaxe noa
pykoBOACTBOM npenogaBaTternA.

5.2 TunoBble KOHTPOIbHbIE 3aaHUSA UNU NHbIE MaTepuarnbl, He06XoAUMbIe ANA OLEHKU 3HaHUM, YMEeHUN,
HaBbIKOB U (UNK) ONbITa [EeATENbHOCTYU
5.2.1 Nepe4vyeHb KOHTPOJSILHbLIX BONPOCOB

Ne n/n | dopMynNnpoBKN BONPOCOB

Cemectp 3

AHTpOI'IOI'eHHoe BO34ENCTBNE Ha 6V|ocq3epy: BMAbl, nocneancrtend, NnepcnekTuBbI

OcHoBHbIe BUAbI 3arpA3HeHnA n 0CODEHHOCTUN NX BO3AENCTBUS Ha npupoaHbie 00BbeKThI

anOpMTeTHbIe 3arpAasHdarome sewlectsa: KpuTepun BblaeneHna n BO3LENCTBME Ha XUBblE OpraHn3mbl

OcHOBHbIE NOAXOAbI K OLIEHKE 3arpA3HeHuA oxpymarom,eﬂ cpenbl. Buonornyeckne metoabl U nx
npeunmMyuiecrtea

A [WOIN|—~

BVIOTeCTI/IpOBaHI/Ie KaK MeTo[ OLUEeHKN TOKCUMYHOCTU BelleCTB, MaTtepunanoB 1 NpupogHbIX cpen. OcHoBHbIE

5 TEPMWHbI U MOHATUS

6 3aBnCMMOCTb [03a-3¢hheKT Kak OCHoBa MHTepnpeTaLui MeTo0B GrnoTecTupoBaHusi. OCHOBHbIE NoKasaTenu,
UCMorb3yemMble A51s OLEHKN CTENEHN TOKCUYHOIO BO3AENCTBUS

7 YcnoBusi NpoBeeHNst ONbITOB MO 6MOTECTUPOBaHUIO 1 TpeGoBaHUs, NpeabsBseMble K 0TOOpY 1 XpaHeHWHo
TECTUPYEMbIX OOHEKTOB

8 WNcnonb3oBaHWe pasnuyHbIX CUCTEMATUYECKUX FPYNN OpraHM3MoB Ans buotecTupoBaHus. Beibop

onTUManbHOro Habopa TecT-06BbEKTOB AN OOBLEKTMBHOM OLLEHKN TOKCUYHOCTM

9 OcTpble U XpOHUYECKME OMbIThbl MO BUOTECTUPOBAHWIO, YCIIOBUSI MPOBEAEHUS, MPUMEPLI TECTOB

10 TecT 0GbekTbl: KpUTEpPUM BbIGOPA, NpeabaBnseMble TpeboBaHNSA, YCIOBUS coaepXKaHus.

11 Kputepum Boibopa TecT-hyHKLNIA

12 MeToabl GUOTECTUPOBAHUSA B MMPOBOWN MPAKTUKE: NPOGnemMbl MHTepnpeTaumm pesynbTaTos.




13 TpaguuMoHHbIE 1 3Kcnpecc-MeToabl GuoTecTupoBaHus. lNpeumyLlecTsa n HegoCcTaTku

14 BuoTtectMpoBaHue NpupoaHbIX Bod. Beidbop ctaHuun otbopa anist 06bEKTUBHON TOKCUKOOMMYECKOWM OLIEHKU
COCTOSIHMS1 BOAHOIO 00bekTa

15 BuoTectMpoBaHue No4YB U AOHHbLIX OTNOXEHWI

16 BuoTtecTtMpoBaHMe CTOUHbLIX BOA, OonpeaenieHne KpaTHOCTU pa3baBneHus.

17 BuoTtecTtMpoBaHue B OLIEHKE Ka4YeCcTBa BOL, B CUCTEME XO3ANCTBEHHO-NMNTLEBOIO BOAOCHA0XEHUS

18 MprMmeHeHne meToa0B BMOTECTUPOBAHNST B OLIEHKE KadeCTBa OYMCTKN CTOYHbIX BOA

19 Mcnonb3oBaHne 61MoTecTMpoBaHUs NS OLEHKN TOKCUYHOCTN BELLECTB U MaTepuarnos, NaHupyemMblX K
MCMoSib30BaHMIO B MPOMbILLSIEHHOM NMPOU3BOACTBE

20 BuoTtecTtMpoBaHue Kak ocHoBa pa3paboTKkM HOPMATUBOB COAEPKaHUSA 3arpA3HSAIOLLMX BELLECTB

21 MMrneHnyeckne n pblboxo3ancTBEHHbIE HOpMaTUBLI. OCHOBHLIE TECT-XapaKTEPUCTUKM U TECT-00BHEKTDI,
ncnosnb3yemble Npu UX YCTaHOBMEHUN

22 OTxoabl Npon3BOACTBA 1 NX BO3AENCTBUE Ha NpUpPoaHbIe akocucTeMbl. Knaccndukaumsa otxoqoe

23 MeToabl onpegeneHus Krnacca onacHOCTM OTXOAO0B (PACUYETHLIA U 3KCNEPUMEHTaNbHbIN)

24 CokpalléHHasa cxeMa aKCnepMMEHTanbHOro MeToaa OLEeHKM Kracca OnacHOCTU OTXO40B.

25 PacwunpeHHas cxema aKkcrnepMMeHTanbHOro MeToda OLEHKWN Knacca onacHOCTM OTXOA0B.

26 Onpegenenne buonHaMKaLUnN, NUCTOPUSI BO3HUKHOBEHWSI BMONHANKALMOHHbBIX NOAX0A0B

27 XVMUKO-aHanuTUyeckme n bruonormyeckue MeToabl OLEHKM 3arpsi3HEHNST OKpY>KatoLLel cpeapl:
npenmyLLecTsa u HegoCTaTKu.

28 OCHOBHbIE€ UCTOYHMKWN 1 BUAbI @aHTPOMOrEHHOro 3arpsisHeHns Buocdepbi.

29 Y4eHune o cTpecce 1 ero 3HadeHue anst bMonHankaumm

30 3Konornyeckne 0CHOBbI BMoMHAMKaLNK

31 Cneuudpmyeckas n Hecneunduyeckasi buonHankauus. Tunel MHAMKATOPOB.

32 BuonHankaTopbl U KpuTepun nx Boibopa. ConpsiXkEHHOCTb MHAMKATOPa C 00BLEKTOM MHAMKALNN

33 VMcnonb3oBaHre pasnuyHbIX TAKCOHOMUYECKUX 1 SKONOMMYECKUX TPYNM XKMBbIX OPraHn3MOB s
ovonHanKaLumn

34 BuonHankauusa Ha MOneKynsipHOM YpoBHe. Mcnonb3oBaHWe BUOXMMUYECKNX U PU3MONTOTMYECKNX
napameTpoB B kayecTBe BMONOrMYecKUX MHANKATOPOB

35 Mcnonb3oBaHne pesynbTaToB reHETUYECKUX UCCNeoBaHMI B Ka4eCcTBe OMONHAMKALMOHHBIX NokasaTenen

36 OcobeHHoCTN BUonHAMKaLMKN Ha OpraHN3MEHHOM YPOBHE

37 AHaTOoMO-MOpdonorniyeckme 0COGEHHOCTM PaCcTEHNA Y XKMBOTHBIX KakK MHAMKATOPbI KadecTBa cpeapl

38 OcHOBHble NONYNAUMOHHBLIE N BUAOBbLIE NOKa3aTenu, UCNosb3yemble B BUonHanKaLmm

39 Mcnonb3oBaHUA AaHHbIX U3yYeHMs NONysAUMiA XXUBOTHBLIX U pacTeHni ansg GuomHamkaumm

40 XapaKkTepuCTMKN IKOCUCTEM, ucronbayembie Ans OvounHaukaumn. CTpykTypa UTO- 1 300LIEHO3a Kak
MHOWKATOP aHTPOMOreHHOro BO3AEeNCTBUSA

41 Mo,u,eanblve 3KOCMCTEMbI Kak MCTOUHMKM MOIyYeHNs MHpopMaumMm 06 U3MEHEHUSIX MapaMeTPOB 3KOCUCTEM
nog BO3gencTBMEM OnpeneniéHHbIX akTopos

42 BuonHankauus 3arpsasHeHnss atmocgepHoro Bo3ayxa. OCHOBHblE hakTopbl 3arpsA3HEHUS N NX
GronHgukaTopsbl

43 DUTO - N NINXEHOMHAMKALNS 3arpsa3HEHUS aTMOCEPHOro Bo3ayxa

44 XapakTepucTiKa NoYB 1 YPOBHS X 3arpsi3HEHMs N0 BMOMHAMKALMOHHBLIM NOKa3aTensim

45 PacTeHunsa kak OCHOBHbIE UHAOMKATOPbI COCTOSIHUS MOYB

46 BuonHankauus 3arpsisHeHnst BoAHbIX 06bekToB. OCHOBHbLIE MOKa3aTenu

47 OBTpOohUTOBaHME BOAHbLIX OOBLEKTOB 1 €ro MHANKATOPHbIE NoKasaTenu

48 3arpsisHeHne BOOHbIX 0OBbEKTOB OPraHMYECKMMIN BELLLECTBAMU U Er0 OLEHKA C MOMOLLbIO CUCTEMA
canpobBHocTH

49 OcHoBHbIE BMONHANKALIMOHHbIE MOKa3aTeNn TOKCMYECKOro BO3AENCTBUA Ha BOAHbIE OObEKTHI

50 Aunandmkaums BOGOEMOB U €€ UHONKATOPHbIE NPU3HAKN




5.2.2 TunoBble TeCcTOBbIE 3a4aHus

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHNA (3a4a4u, KEUCbl)

3apgava 1.

PesynbTathl XpoHunyeckoro 6uotectnpoBaHus (20 cyTok) Npobbl OOHHBLIX OTNOXeHU o3epa Ha Daphnia magna
npeacTaBneHbl B Tabnue.

Kputepun CrtblogeHTa paccuMtaH Ans  onpefeneHvs  TecT-pyHKUuMM  «MnOoA4OBUMTOCTb» MO KONUYECTBY
BbIMETAHHOM MONIOAM Ha OOHY CaMKy ANs TPEX MOBTOPHOCTEN. [1aTb OLEHKY XPOHWYECKOW TOKCUYHOCTM TECTUPYEMOM
Npobbl MO TECT-PYHKLUMAM « BbDKMBAEMOCTbY» U «NNOAOBUTOCTbY

CTYAEHTY BblgatoTca Tabnuupbl ¢ HaTyPHLIMU AaHHBIMU MO KONMYEeCTBY 0coben.

3apgava 2.

OnpepenéH BMOoBOM cocTaB npoObl 3006eHTOoca peku. C nomoulpko GuoTudeckoro umHaekca Byaumeucca
OLEHUTb YPOBEHb 3arpsA3HEHNS JOHHbIX OTNIOXEHUA OpraHNYeCKNM BELLECTBOM.

Buapl

OnvroxeTbl

Limnodrillus hoffmeisteri

Limnodrillus udekemianus

Tubifex newaensis

Tubifex tubifex

XuvpoHoMUAabI

Procladius ferrugineus

Thalassomyia fraunfeldi

Mnasku

Microchironomus tener

Procladius ferrugineus

Stictochironomus histrio

Probezzia seminigra (Panzer, 1798)

PyyeriHukn

Polymitarcys virgo (Oliver,1791)

Monntockn

Viviparus viviparus (Linnaeus, 1758)

Valvata ambigua (Westerlund, 1873)

Acroloxus lacustris

Bithynia tentaculata (Linne,1758)

Henslawiana henslowana (Leach, 1823)

Dreissena polymorpha (Pallas, 1771)

Euglessa acuminata

Anodonta minima (Millet, 1883)

Sphaerium westerlundi (Clessin, 1873)

5.3 MeTtoaunyeckue matepuansbl, onpeaensifolme npouenypbl oueHUBaHUSA 3HaHUN, YMEeHUI, BNagaeHumn
(HaBbIKOB 1 (MNIN) NPaKTUYECKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBusa gonycka obyyvarowerocsi K NpoMeXXyToO4YHOM aTTecTauum M Nopsanok NMMKBUAALUN akaaeMn4ecKomn
3a40/MKEeHHOCTHN

MpoBenoeHNe NPOMEXYTOYHOW aTTecTauuMu perfnamMeHTMpPOBaHO moKanbHbIM HOpMaTuBHbIM aktom CI6rYMNTA
«lMonoxeHne o0 npoBeAeHMUN TEKYLLIEro KOHTPOMsi YCNeBAaEMOCTM U MPOMEXYTOUYHON aTtTecTauum obyyatoLLmMxcsi»

5.3.2 dopma npoBeAeHMA NPOMEXYTOYHOM aTTecTaumMm no AUCUmnimnHe

YcTHada + MucbmeHHasn + KomnbloTepHoe TecTupoBaHue WHas

5.3.3 OcobeHHOCTM NpoBeAEHUA NPOMEXKYTOYHOM aTTecTauum No AUCUMNInHe

Ha nogrotoBky gaetcs He 6onee 25 MUHYT.
Mpenogasatenb, AN yTOYHEHWUS ryOUHBI OBMadeHus mMatepuanom, Bnpaese 3afaTb LOMNOSHUTENbHbIA BONPOC
no NponaeHHOMY 3a CeMecTp Kypcy.

6. YHEBHO-METOOAMYECKOE N NUH®OPMALMOHHOE OBECNEYEHUE AUCLUUNIIUHDI
6.1 YyebHana nutepaTtypa

ABTOp 3arnasuve | M3paTenbcTBO | log nspaHus | Ccblnika

6.1.1 OcHoBHas y4yeOGHasa nutepaTtypa




CragHuukun, . B.

3konorus

CaHkr-leTepbypr:

http://www.iprbooks

XVMU3OAT 2020 hop.ru/97814.html

CabnuHa O.A. Skonorus n oxpaHa https://ibooks.ru/rea

OKpy>KatoLLen cpenbl. i ding.php?

YyebHoe nocobue Mockea: druTa 2018 short=1&productid=

358821

6.1.2 [lononHuTenbHasa y4ebHaa nutepartypa
H.JI. Mamannosa, | BuotectuposaHue n http://nizrp.narod.ru/
O.A. JlaweHko, W.B.|buonHankaums COCTOSIHUS metod/kafoxrokrsr/4.
AHTOHOB BOOHbIX 00bekToB [TekcT]: MUHACTEDCTEO pdf

y4yebHo- MeTogu4eckoe 6 P

nocobue Kk nabopaTopHbIM 00pasoBaHms 1 HayK”_ 2014

P®, CM6ITYPM. - CIM6.:

paboTaM MO MPOXOXOEHUIO CM6ITYPM

y4ebHon

(03HaKOMUTENBHOWN)

NpaKTUKx
Mopos, M. L., | Katanor NnoAeHoK http://www.iprbooks
JlnnuHckas, T. T, (Ephemeroptera), BeCHsIHOK MuHck: Benopycckas 2014 hop.ru/29580.html

(Plecoptera) n py4enHukos Hayka

(Trichoptera) benapycu
O.A. JlaweHko BuonHgukaunsa n M-BO 06Da30BaHMS 1 http://nizrp.narod.ru/

OvoTecTMpoBaHNe B OXpaHe Havkn PD pCI'I6FTyPI'I ) 2012 bioindikaziya.htm

OKpyXatolue L R e

[TekcT]: y4eb. nocobue
BabkuH, B. @., [ Xumus BOAbI 1| BopoHex: BopoHexckuit http://www.iprbooks
Auenko, B. H., | Mukpoburonorus rocyapCTBEHHbIN hop.ru/60719.html
Escees, E. . apXUTEKTYPHO- 2016

CTpOUTENbHbIN
yHuBepcuTeT, 95C ACB

6.2 MNMepeyveHb npocheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMaLIMOHHO-CNPABO4YHbLIX CUCTEM

OnekTpoHHO-6MbnmnoTeyHasa cuctema IPRbooks [OnektpoHHbi pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CMbB INYMNTH [AnektpoHHbI pecypc]. URL: http://nizrp.narod.ru
OnekTpoHHO-6MbnnoTeyHas cuctema «ANGyKe» [OnekTpoHHbin pecypc]. URL: https://www.ibooks.ru/
MHdopmaumnoHHas cuctema «EguHoe okHo goctyna k obpasoBaTtenbHbiM pecypcam. Pasgen. MHdopmatmka u
WHOPMALIMOHHBLIE TexHonormmn» [OnekTpoHHbIN pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6

6.3 NMepe4veHb NULEH3UOHHOIro U CBOGOAHO pacnpocTpaHAeMOoro nNporpamMmHoro obecneyeHus

MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHne maTepuanbHO-TEXHMYECKON 6a3bl, HeOGXOAMMOM ANA OCYLUECTBNEHUA 06pa3oBaTeNbLHOro
npouecca no gUucuUnIInHe

Ayautopus OcHalleHune
MynbTumeaunHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka

JlekunoHHas y Py, P

ayautopus

YyebHasa aygutopus

CneuvanuavnposaHHas Mmebenb, gocka

A-100

KomnbloTepHasi TEXHWMKA C BO3MOXHOCTbIO MoAKMoYeHnss k cetn «MHTepHeT» u obecneyeHnem
AOCTYNa B 3M1EKTPOHHYH MHGOPMaLMOHHO-06pa3oBaTenbHyo cpeay.




