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1. HaumeHoBaHUE QM CIUATIIHHBI
Experimental methods in ecology

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » oOpa3oBarenbHON IporpaMMBI [0 HANIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpagsnenue: 05.03.06 Dxosnorus u npupo0n0Jib30BaHUE

HAIMPAaBIEHHOCTb DKOJIOTHYECKasi HH)KEHEPHsI U HOBasi SHEPreTHKa



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus nucuuiuiiabl Experimental methods in ecology y oOy4aromierocst 10omKHBI ObITh
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

05.03.06 Dxonorust ¥ MPUPOOINIOIL30BaHKE (HAPABIECHHOCTD | DKOJOTHUECKas MH)KCHEPUS U HOBas
JHEPTeTHKA)
OIIK.1 Brnaneer 6a30BbIMHU 3HAHUSIMH O COBPEMEHHOM HAYYHOUH KapTHHE MUPA Ha OCHOBE TIOJIOKECHUH,
3aKOHOB U METOJI0B MaTeMaTHUYECKHUX U €CTECTBEHHBIX HAYK
HNuaukaTopsl
OIIK.1.1 MmeeT npeacraBieHre 0 HAYYHOM KapTUHE MUPA HA OCHOBE IOJIOKEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN ECTECTBEHHBIX HAYK
OIIK.4 CnocobeH npuMeHsTh 6a30Bble METO/IbI SKOJIOTMUECKUX UCCIEA0BAHNMN JJIs PEeLlIeHuUs 3aa4
PO eCCUOHAIIBHON JeATETLHOCTH
HNuaukaropsl
OIIK.4.1 AHanu3upyeT U MHTEPIIPETUPYET C IPUMEHEHHUEM 0a30BBIX METOJIOB JaHHBIC HATYPHBIX U
n1a00paTOPHBIX HAOIIOEHUH, TEOPETUUECKUX PACUETOB U MOACTHPOBAHUS
OIIK.4.2 Vcnionb3yeT JaHHbIE SKOJIOTHYECKUX UCCIICAOBAHUM Ul pelIeHns IpoQecCHOHaIbHbIX 3a1a4



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpasyeHusi noAroToBKu 05.03.06 Oxonorust U MPUPOIONOIL30BaHUE (HAIIPABICHHOCTD:
OKoJoru4eckasi MHXEHEpHsl U HOBasi JHEPIreTUKA)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 5,6
BbI/IeJIeHHBIX /ISl H3y4eHMs
AUCHMILTUHBI
O0beM AUCIHUILIMHBI (3.€.) 6
O0beM JUCHUILIMHBI (AK.YaC.) 216
KonTakTHasi padora ¢ 84
npenoaaBartesieM (aK.4ac.),
B TOM 4HcJIe:
IIpoBenenue JeKIUOHHBIX 28
3aHATHH
IIpoBenenue Jad0paTOPHBIX 56
padoT, 3aHATHI 1O
HHOCTPAHHOMY SI3BIKY
CamocrosiTesibHas paGoTa 132
(ak.4ac.)
®opMbl TEKYyLIET0 KOHTPOJIA HToroBoe KOHTposIbHOE MeponpusTue (2)
IluceMeHHOE KOHTpOIbHOE MeponpusTue (4)
®opMBbI POMEKYTOUHOI 3auer (5 TpumecTp)
arrecTaumu Ok3ameH (6 TpumecTp)




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

1. Experimental methods in ecology

The methods of air quality research
Indicators of the state of natural waters and air. Methods for determining the quality of natural waters and air.
Environmental assessment of water and air quality based on accepted standards.

Methods for studying the ecological state of soils
Biological, chemical and physical indicators of the ecological state of soils. Methods for determining the
ecological state of soils. Ecological assessment of the ecological state of soils based on the adopted standards

Methods for Studying the Response of Organisms to Environmental Pollution
The response of organisms to physical, chemical pollution of the environment. Biological pollution of
environmental components. Biotesting methods and their application to assess the state of air, water, soil.
Norms and methods for assessing the state of the environment based on the reaction of animals, fungi,
microorganisms, plants.

Final knowledge assessment
Presentation and report on methods for assessing the state of environmental components.

2. Experimental methods in ecology

Planning and performing an environmental experiment
Environmental experiment. Planning, organization and implementation of an environmental experiment using
equipment. Registration of experimental research results

Mathematical modeling of ecological experiment
Mathematical model of ecological experiment. Justification and application of the experimental research model
using the mathematical apparatus.

Statistical processing of an environmental experiment
Statistical methods in experimental research. Assessment of the reliability of the results obtained. Registration
and description of the results of statistical processing of experimental studies.

Final knowledge assessment
Presentation of the results of the experiment. Report about ecologycal research.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:

1. Arup K. Sarma, Vijay P. Singh, Rajib K. Bhattacharjya, Suresh A. Kartha. Urban Ecology, Water Quality and
Climate Change. Springer, Cham, 2018. Online ISBN 978-3-319-74494-0. TekcT 31eKTpOHHBIH.
https://link.springer.com/book/10.1007/978-3-319-74494-0

2. Martin Lukac. Soil Biological Communities and Ecosystem Resilience / Martin Lukac, Paola Grenni, Mauro
Gamboni // Publisher Name: Springer, Cham, 2017. — 247 p. — ISBN 978-3-319-63336-7. — Tekcr :
3JIEKTPOHHBIH // DNeKTpOHHO-O0nbaroTeunas cuctema SpringerLink : [cait].
https://link.springer.com/book/10.1007/978-3-319-63336-7

JlonmosiHUTEIBHAS

1. Sarah E. Gergel * Monica G. Turner: "Learning Landscape Ecology A Practical Guide to Concepts and
Techniques. Second Edition", 2017, ISBN 978-1-4939-6374-4. [ DnexTpoHHBII pecypc].
https://link.springer.com/book/10.1007/978-1-4939-6374-4



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTH VIHTEpHET HE MPEeyCMOTPEHO.

10. Ilepeuyenb MHGOPMANIMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOI0 IpoLecca Mo JMCHUILJINHE

O6pazoBaTenbHbIN nporiecc no guciuiinHe Experimental methods in ecology npeamnonaraer
WCTIOJIB30BaHUE CIICIYOIIETO MPOrPaMMHOT0 00ecTiedeHrs1 M HH()OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
presentation materials (slides on the topics of lectures and practical classes);

- online access to the Electronic Library System (ELS);
- access to the electronic information and educational environment of the university.

List of required licensed and (or) free software:

1) office suite of applications (word processor, program for preparing electronic presentations);
2) video demonstration program (player);

3) an application that allows you to view and play media content of PDF files;

4) programs for viewing and editing digital images;

5) programs for viewing and editing DjVu files.

HpI/I OCBOCHHMH MaTcpHraa U BbIITIOJTHCHHUA 3a)1aH1/1171 M0 JTUCHUIITIMHEC PEKOMCHAYCTCA UCIIOJIB30BAHUC
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuneTtax ooyuaromuxcsi ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIIMOHHOMN paOOThI U TPOBE/ICHUY 3aHATHI B pEXKUME OHJIAH MOTYT
MCTIOJIb30BAThCS:

crcTeMa BHICOKOH(pepeHIICBsI3U Ha ocHoBe 1atdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas noaepKxuBaeT BO3MOKHOCTb HCIIOJIb30BAHHS
TEKCTOBBIX MaT€PHAJIOB U MPE3EHTALUH, ayIMO0- U BUJICOKOHTEHT, a TaK K€ TECThI, IPOBEPsEMbIE 3a/1aHus,
3aJJaHUA JJ11 COBMECTHOM paboThI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onncanue MaTepraJbHO-TEXHHUYECKOH 0a3bl, HE00XOAUMOM VISl OCYIIEeCTBJICHUS
00pa30BaTeJIbHOIO NMpoIecca Mo AUCHUIINHE

For lectures, it is need a classroom equipped with specialized furniture, demonstration equipment (projector,
screen, computer / laptop) with appropriate software, chalk or whiteboard.

For laboratory studies, a "Laboratory of Plant Physiology and Biochemistry" is required, equipped with
laboratory equipment, teaching aids, demonstration materials. The composition of the equipment, teaching aids,
demonstration materials is presented in the laboratory passport.

To carry out current control and intermediate control, a "Laboratory of Plant Physiology and Biochemistry" is
required, equipped with laboratory equipment, teaching aids, demonstration materials. The composition of the
equipment, teaching aids, demonstration materials is presented in the laboratory passport.

For group and individual consultations, an auditorium equipped with specialized furniture, chalk or marker
board is required.

For independent work, the premises of the Scientific Library of the Perm State National Research University are
required. The premises of the PSNIU Scientific Library provide access to local and global networks.



[Tomemenus Hayanoi 6uomuorexku [ITHUY mist oGecnieuenust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJIbHOU U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 3aJ1 TYMaHUTAPHOMW JIUTEPATypPhl, KOpIIL. 2, aya. 418. O6opyaoBaH 7 nepcoOHAIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

3. YuTanbHbIN 3a11 €CTECTBEHHOU IUTEpaTyphl, Kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 nepcoHaIbHBIM KOMIIBIOTEPOM C
JIOCTYTIOM K JIOKQJIbHOM U T7100aIbHON KOMIIBIOTEPHBIM CETSIM.

5. bubnmnoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHambHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

6. UuranbHblii 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.

Bce koMmbloTephl, yCTAaHOBIICHHBIE B TIOMEIICHUAX HAYYHONH OMOIMOTEKH, OCHAIICHBI CIIETYIOIIUM
MIPOrPaMMHBIM 0OecTIeYeHHEM:

Omneparmonnas cuctema ALT Linux;

Oducnpii maket Libreoffice.

CnpasouHo-npaBoBas cucteMa «Koncynbrantllmtocy



@oH/IBI OIIEHOYHBIX CPEICTB JIsl ATTECTANMH MO JUCHHUIIJIHHE
Experimental methods in ecology

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK 4

Cnoco0eH npuMeHSITH 0a30BbIe METO/IbI IKOJIOTHYECKUX MCCIeI0BAHN JI PpelIeHus 32124
npogeccuoHAIbHON NeATeJIbHOCTH

Komnerenuus IInanupyemsie pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK 4.1 To master the methods of HeynosiierBopuren

AHaIM3UpyeT u
UHTEPIPETUPYET C
MpUMEHEHHEM 0a30BBIX
METO/IOB JIaHHBIE
HATYPHBIX
71a00paTOPHBIX
HaOJIIOICHUM,
TEOPETUUECKUX PACUETOB
U MOJICTTUPOBAHUS

laboratory research in ecology

The student has not mastered the methods of
laboratory research in ecology
Y10BJ1€TBOPUTEbH
The studentowns has fragmentarily mastered the
methods of laboratory research in ecology
Xopomuo
The student has generally mastered the methods
of laboratory research in ecology; but there are
some gaps in knowledge and skills
OTtiamn4yHo
The student has mastered the methods of
laboratory research in ecology

OIIK 4.2 Be able to analyze the results of HeynoBierBopureJ
Hcnone3yeT naHHbIe experimental environmental The student does not know how to analyze the
HKOJIOTHYECKUX studies results of experimental environmental studies
WCCIICIOBAHUH JIsI YnoBi1eTBOPUTEIbH
peLeHus The student is able to fragmentarily analyze the
poeCCHOHATLHBIX results of experimental environmental studies
3aaa4 Xopoio
The student as a whole is able to analyze the
results of experimental environmental studies,
but makes some mistakes
OtanyHo
The student is able to analyze the results of
experimental environmental studies
OIIK.1

Baaneer 6a30BbIMM 3HAHUSIMH O COBPEMEHHON HAYYHOW KAPpTHHE MUPA HA OCHOBE MOJIOKEHM,
3aKOHOB U METO/I0B MAaTEeMATHYECKHUX M €CTeCTBEHHBIX HAYK

Komnerenuus Inanupyembie pe3yabTaThl KpuTtepuu oneHuBaHUs pPe3yJaIbTaTOB
(MHaUKaTOP) o0y4eHHs o0y4eHusn
OIIK.1.1 To have basic knowledge about HeynoiieTBopuren

Nwmeer npeacrasieHue o
Hay4YHOU KapTUHE MHUpa
Ha OCHOBE I10JIOKECHUH,

experimental methods for
assessing the state of the
environment

The student has no basic knowledge about
experimental methods for assessing the state of
the environment




Komnerenuus Inanupyemsie pe3yabTaThl KpuTtepuu oneHuBaHus pe3yabTaToOB
(MHAUKATOP) o0y4eHust o0y4eHust
3aKOHOB H Y10B/IETBOPUTEIbH
3aKOHOMEPHOCTEH The student has basic knowledge of

CCTCCTBCHHBIX HAYK

experimental methods for assessing the state of
the environment, but has significant knowledge
gaps
Xopomuo
The student has basic knowledge of
experimental methods for assessing the state of
the environment, but makes minor mistakes
OtiamnuyHo
The student has basic knowledge about
experimental methods for assessing the state of
the environment




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema nocTaBku ;. ba3zoBas

Bupa MeponpusiTusi IPOMEKYTOYHOM aTTeCTALMH : 3a4eT

Cnoco0 npoBeneHust MepoONPHUATHS POMEKYTOYHOM aTTecTanuy : OlLEHKa 10 JUCLUIUIMHE B paMKax
IPOMEKYTOUHON aTTEeCTAallUU OIIPEIENIeTCsl Ha OCHOBE 0ayIoB, HAOpAHHBIX 00YUYaIOIIUMCS Ha KOHTPOJIbHBIX
MEPOTNPHUATHSAX, TPOBOJUMBIX B TEUEHUE YUEOHOTO MEPHOAA.

MaxkcumanbHoe Koan4decTBo 6a/os : 100

KonBepranusi 6a/U10B B 0TMETKH

«otau4Ho» - ot 81 10 100

«xopomo» - ot 61 1o 80

«Y0BJIETBOPUTEJBbHO» - 0T 43 10 60
«HEeYI0BJIETBOPUTEIbHO» / «<He3a4TeHo» MeHee 43 Oaia

Komnerenmnust Meponpusitue Kountposmpyemblie 3jieMeHTbI
(uHaAMKATOP) TeKYyLIero KOHTPOJIsA pe3yJibTAaTOB 00y4eHHs
OIIK 4.1 Methods for studying the Methods for researching the state of
AHanM3MpyeT U HHTEPIIPETUPYET C | ecological state of soils environmental components
MMPUMCHCHUCM 0a30BBIX MCTOJ0B IIuceMeHnuoe KOHTPOJIbHOE
JAaHHBIC HATYPHBIX U MeponpusTue

nabopaTOpHbIX HAOIIOIEHUH,
TEOPETUYECKHX PAaCUueTOB U

MOJICTTUPOBAHUS

OIIK 4.1 Methods for Studying the Methods for Studying the Response of
AHanu3upyeT U MHTEPIPETUPYET ¢| Response of Organisms to Organisms to Environmental Pollution
IIPUMCHCHUEM 0a30BBIX METOIOB Environmental Pollution

MaHHBIC HATYPHBIX U ITncbMeHHOE KOHTPOJIbHOE

71a00paTOPHBIX HAOIIOICHUH, MeponpHsiTHe

TEOPETHYECKHUX PACUYETOB U

MOJICIIUPOBAHUS

OIIK.4.2 Final knowledge assessment | Analysis of the state of environmental

Hcnonb3yer nanHble HToroBoe KOHTpOJILHOE components based on the results of the
3KOJOTHYCCKUX I/ICCJ‘I@I[OBaHI/Iﬁ 11 MeponpusiTue experiment

penreHus mpodecCuoHATEHBIX

3ama4

OIIK 4.1

AHaIM3UpYeT U UHTEPIPETHPYET C
pUMEHEeHHEM 0a30BBIX METOJIOB
JTaHHbIE HATYPHBIX U
1a00paTOPHBIX HAOIIOIEHUH,
TEOPETHYECKUX PACYETOB U
MOJICTTUPOBAHHS

Crnenudukanusi MeponpuATHI TEKylIero KOHTPOJIA




Methods for studying the ecological state of soils

IIpoaomKUTENLHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAlMU: 2 Yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ayINTOPHOM padoThI

MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 32 MEPONPUATHE IPOMEKYTOUHOM aTTectanuu: 30
ITpoxonnoii 6amn: 13

Iloka3aTesin oneHUBaHUSA Basbl
at least 81% of correct answers 30
61-80% of correct answers 19
41-60 of correct answers 13
Methods for Studying the Response of Organisms to Environmental Pollution
[TpomomKUTETLHOCTD TPOBEACHUS MEPOTIPUSTHS IPOMEKYTOUHON aTTecTaluu: 2 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ayINTOPHOH padoThI
MaxkcumanbHbIH 0ai, BEICTAaBIsIeMbIi 32 MEPONPUSATHE TPOMEKYTOUHOM aTTectanuu: 30
ITpoxonnoii 6amn: 13
IToxa3zaTenn oneHUBaHUA Bajaasl
The questions are fully disclosed 30
The questions are well disclosed with some mistakes 19
The questions are fragmentarily disclosed 13
Final knowledge assessment
[TpogomKUTETHHOCTD MTPOBEACHUSI MEPOTIPHUSITHS IPOMEKYTOUHON aTTeCTalluu: 2 yaca
VYcnoBus NpoBeaEHUS MEPONIPUATHUS: B YAChl ayANTOPHOH padoThI
MaxkcumanbHbIH 0, BEICTAaBIIsIeMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTecTanuu: 40
ITpoxoanoii 6amr: 17
IToxa3zaTenn oneHNBaHUA Baaasl
A report on the results of the experiment was submitted in due time, the content and design of the 40
report fully comply with the requirements, detailed answers were given to the questions
A report on the results of the experiment was submitted in due time, the content and design of the 30
report in general comply with the requirements, the answers to the questions were not always
complete.
The report on the results of the experiment was submitted in due time, the content and design of 19

the report does not fully comply with the requirements, not all the questions were answered.

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecCTANMH : DK3aMEH

Cnocod MPOBECACHUA MECPONIPUATUA HpOMe)KYTO‘-IHOﬁ aTTeCTallum @ OI_[eHKa Mo JUCHUIIIMHE B paMKax
HpOMe)KYTOQHOﬁ ATTCCTAlMU OIIPECACIIACTCSA Ha OCHOBE 63.J'IJ'IOB, Ha6paHHBIX O6y‘IaIOH_II/IMC$I Ha KOHTPOJIbHBIX

MEPOTPUSITHIX, TPOBOIUMBIX B TEUCHHE YICOHOTO Ieproa.
MaxkcumajabHoe KoanuecTBo 0aaioB : 100

KonBeprauusi 60a/U10B B 0TMETKHU




«oTam4Ho» - oT 81 mo 100
«xopomio» - ot 61 1o 80

«YHAOBJIETBOPUTEJIBHO» - OT 43 10 60
«HeY/0BJIETBOPHUTEJIBHOY» / «He3auTeHo» MeHee 43 Oata

Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPoJIs

KonTposmpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUsI

OIIK.4.2

Hcnonb3yer naHHbIC
9KOJIOTMIECKUX UCCIICOBAHUMN JIJIsI
petieHus npohecCHOHATBLHBIX
3a1a9

OIIK.4.1

AHanmu3upyeT U UHTEPIIPETUPYET C
MMPUMCHCHUEM 0a30BBIX METOO0B
JTAHHBIE HATYPHBIX U
1abopaTOPHBIX HAOIIOICHUH,
TEOPETUYCCKHUX PACUETOB U
MO/JICITUPOBAHUS

Mathematical modeling of
ecological experiment
IIncbsMeHHOE KOHTPOJIbHOE
MeponpusiTue

Planning, organizing and performing an
experiment in the laboratory

OIIK 4.2
Hcnons3yer nanusie
HKOJIOTMYECKUX MCCIEN0BaHUN IS

Statistical processing of an
environmental experiment
IIncbMeHHOE KOHTPOJIbHOE

Mathematical Methods and Their
Application in Environmental Experiment

petieHus mpoheCCHOHATBHBIX MeponpusiTHe
3ama4
OIIK.1.1 Final knowledge assessment | Analysis and presentation of the results of

Nmeet npeacTaBiieHre 0 HAYYHOH
KapTHHE MHUpa Ha OCHOBE
MOJIOKEHU M, 3aKOHOB U
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

HTorosoe KOHTpPOJIbHOE
MeponpusTHe

experimental ecological studies

Cneunpukanusa MeponpusTHH TEKyIIero KOHTPOJIS

Mathematical modeling of ecological experiment

[Ipo0mKUTETBHOCTE IPOBEACHHS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: 2 Yaca

VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOH padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE TPOMEKYTOUHON aTTecTauuu: 30

[IpoxoaHoii 6amn: 13

IToxa3aTeIu onleHUBAHUS Baaasl
at least 81% of correct 30
answers
61-80% of correct answers 19
41-60% of correct answers 13

Statistical processing of an environmental experiment




ITpoaomKUTENTEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE TPOMEKYTOUHON aTTecTauuu: 30
IIpoxoaHoii 6amn: 13

IToxa3aTeIu onleHUBAHUS Baaasl
The questions are fully 30
disclosed
The questions are well disclosed with some mistakes 19
The questions are fragmentarily disclosed 13
Final knowledge assessment
[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUSATHS IPOMEXKYTOUHOM aTTecTanuu: 4 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B HAChI ayIMTOPHO padoThI
MakcumanbHBIA 0ajll, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTecTanun: 40
[Tpoxoxnoii 6amr: 17
Iloka3aTeu oleHUBaAHUS Banabl
The report on the results of the experiment was submitted in due time, the content and design of 40
the report fully comply with the requirements, detailed answers were given to the questions
The report on the results of the experiment was submitted in due time, the content and design of 30
the report in general comply with the requirements, the answers to the questions were not always
complete.
The report on the results of the experiment was submitted in due time, the content and design of 19

the report does not fully comply with the requirements, not all the questions were answered.




