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ABSTRACT

Master’s degree in 05.04.06 Ecology and environmental management

Master’s Program “Environmental safety and management of the coastal
marine zone”

Course title: Biotesting of natural environment and waste

Variable part of Block 1, 3 credits

Instructor: E.V. Zhuravel

At the beginning of the course a student should be able to:

e ability to self-organization and self-education;

e mastering the basic knowledge of the fundamental sections of physics, chemistry
and biology in the volume necessary for mastering physical, chemical and
biological bases in ecology and nature management; mastering the methods of
chemical analysis, knowledge of modern dynamic processes in nature and the
technosphere, the state of the Earth's geospheres, ecology and evolution of the
biosphere, global environmental problems, and methods of selection and analysis
of geological and biological samples; mastering the skills of identification and
description of biological diversity, its evaluation by modern methods of
quantitative information processing;

e mastery of basic general (general ecological) views on the theoretical foundations
of general ecology, geoecology, human ecology, social ecology, environmental
protection;

e knowledge of the fundamentals of the doctrine of the atmosphere, hydrosphere,
biosphere and landscape science;

e knowledge of the basics of nature management, environmental management,
sustainable development, environmental impact assessment, legal framework for
nature management and environmental protection; be able to understand, present
and critically analyze basic information in the field of ecology and nature
management;

e knowledge of the theoretical foundations of environmental monitoring, rationing
and reduction of environmental pollution, man-made systems and environmental
risk; the ability to use theoretical knowledge in practice;

e knowledge of the theoretical foundations of biogeography, the ecology of
animals, plants and micro-organisms;

e knowledge of environmental impact assessment, legal framework for nature
management and environmental protection; ability to present and critically
analyze basic information in the field of ecology and nature management;

e mastering the methods of geochemical and geophysical research, general and
geoecological mapping, processing, analysis and synthesis of field and laboratory
geoecological information and use theoretical knowledge in practice; methods of
processing, analysis and synthesis of field and laboratory environmental
information and use theoretical knowledge in practice;



e knowledge of the theoretical foundations of environmental monitoring,
environmental impact assessment, environmental management and audit,
regulation and reduction of environmental pollution, the basis of man-made
systems and environmental risk, environmental management.

Learning outcomes:

e ability to creatively adapt the achievements of foreign science, technology and
education to domestic practice, a high degree of professional mobility

e the ability to creatively use the knowledge of fundamental and applied sections of
special disciplines of the master's program in scientific and industrial-
technological activities

e ability to monitor and analyze compliance with environmental safety standards
and environmental standards in the area of the location of the enterprise or other
facility

e the ability to perform experimental and research work to find more efficient
production methods that meet the requirements of environmental safety, as well
as the organization of laboratory control in production and environmental
monitoring of the environment (or the environmental impact of the enterprise).

Course description:

Theoretical bases of bioassay. Biological monitoring is diagnostic and
prognostic. Advantages and disadvantages of biological methods in comparison with
other methods of environmental assessment. History of development of bioassay.
"Fish test". Types of biotests. Test organisms, requirements for the selection of test
organisms. Examples of reactions of test organisms to the action of toxicants. Test
functions, basic approaches to the allocation of test functions. Methods for bioassay
sea waters and bottom sediments. Test organisms used in bioassay of sea water.
Requirements for them, fixed reactions. International protocols and standards for
bioassay of sea water and bottom sediments. Methods of selection, transportation,
storage and preparation of samples for bioassay. Biotesting of water and water
extracts.

Main course literature:

1. Biological control of the environment: bioindication and biotesting. / Ed. O.P.
Melekhova and EIl. Yegorova. - M .. Academy, 2007. - 288 p .-- Access mode:
http://www.ecoindustry.ru/tutorial.html

2. Biotest-systems for environmental control tasks: Methodological
recommendations for the practical use of standardized test cultures // V.A.
Terekhova, L.P. Voronina, D.V. Gershkovich, V.I. Ipatova, E.F. Isakova, S.V.
Kotelevtsev, T.O. Poputnikova, A.A. Rakhleeva, T.A. Samoylova, O.F. Filenko - M.:
Good word, 2014. 48 pp.

3. Lyashenko OA Bioindication and Biotesting in Environmental Protection:
Textbook // O.A. Lyashenko. - SPb: GTURP, 2012. - 67 p. - Scientific and
Information Center of the St. Petersburg State University of Technology University



Polymer. Access mode: nizrp.narod.ru/bioindikaziya.pdf

4. Opekunova M.G. Bioindication of Pollution: Textbook. - St. Petersburg .:
Publishing house S.-Petersburg. Univ., 2016. 300 p.

5. Fedoseeva EV, Sapunkova N.Yu., Terekhova V.A. Practical ecotoxicology:
sensitivity assessment of biotest cultures. Tutorial. - Moscow: GEQOS, 2016. - 54 p.

Form of final control: exam



AHHOTAIUA

Jucuunnuza «buorecTupoBaHue MPUPOIHBIX CPEN U OTXOAOB» PEATUZYETCS B
paMKax MarucTepcKol Mporpammbl «IKOJOrnyeckass O€30MacHOCTh U YNpPaBICHHUE
MPUOPEKHON MOPCKOM 30HOW» MO HampasiaeHH0 moaArotoBku 05.04.06 Dkomorus u
npupoonons3oBanue. Tpynoemkocts qucuuruinabl 108 wacos (3 3ET). Ona Bxomut
B BAapUAaTUBHYI 4YacTb OOLIEHAYYHOI'O MLMKJIA Y4YeOHOro IUIaHa, SBISIETCA
mucouruimHOo 1o BeIOOpY (B1.B.JIB.05.02). Y4eOHBIM TIaHOM NPEIyCMOTPEHEI
aekiuu (18 wacoB), MpakTUYECKHE 3aHATHS W ceMHHapckue 3aHsaTus (18 wacos),
IpPOBOAMMBIE B HMHTEPAKTUBHOM (opme, caMocToATeldbHas padoTa CTyJeHTa
cocTaBisieT 36 4yacoB, MOATOTOBKA K 3Kk3aMeHy (36 uac.). ducuuminuHa peanusyercs
Ha 1 kypce Maructparypsl B 1 cemectpe.

N3yuenue kypca «buorectupoBaHre MPUPOIHBIX CPEN U OTXOA0BY» Oa3upyercs
Ha 3HAHUU CTYJEHTaMH OCHOB OOIIEW SKOJIOIMM, SKOJIOTMH PACTEHHM, *KUBOTHBIX,
rpubOB U MHUKPOOPTraHU3MOB, OCHOB 3KOJIOTMYECKOTO MOHUTOPHUHIA U OLEHKHU
BO3JICHCTBHSI Ha OKPYXAIOLIYyK Cpelly, MareéMaTHYeCKHX METOJO0B B 3KOJIOIMH,
HKOJIOTMYECKOM (PM3HONIOTHH U IKOJIOTUYECKON TOKCUKOJIOTHH, U3y4YaeMbIX B paMKax
NOJArOTOBKU  0OakanaBpoB. Takke CyIIECTBYIOT MEXIPEAMETHBIE CBSI3U €
JUCHUIUIMHAMU «DKOJOTUYECKUI MOHUTOPHUHT B YNPABICHUH MPUOPEKHON 30HON,
«MeToapl XMMHKO-3KOJIOIMYECKOTO HCCIEHOBAaHUS KayecTBa MPUPOAHBIX BOI»,
peanu3yeMbIMH B paMKax HacTOSUIel Maructepckol mporpammbl. st oOpaboTku
pE3yNbTaTOB JTAOOPATOPHBIX padOT TpeOyroTcs 3HaHUA MO Kypcey «KoMIbroTepHbIe
TE€XHOJIOTUH U CTATUCTUYECKHE METO/Ibl B SKOJIOTUU U PUPOIONOIb30BAHUNY.
OCOOEHHOCTBIO TOCTPOCHMSI Kypca SBISIETCS OpPUEHTAlUsd Ha aKTUBHYIO
CaMOCTOATENbHYIO0 pabO0Ty CTYJIEHTOB, TaK KaK YYEOHBIM IUIAHOM MPEAYCMOTPEHBI
IpaKTUYECKue padOThl U CEMHHAPCKHUE 3aHSATHUS, MOATOTOBKA K KOTOPBIM JIOJKHA
CTYJEHTaMHU OCYILECTBIATHCA CAMOCTOSTENBHO.
Henap wu3yuyeHUs AUCUUIUIMHBL: TOJydyeHUE Oa30BbIX 3HAHUW O HAyUYHBIX
IPUHLIMIIAX, METO/IaX U COBPEMEHHBIX TEXHOJIOTUSIX OMOTECTUPOBAHUSI.
3apaum:
® 0CO3HaThb B@XHOCTh OMOTHYECKOW  KOHUENIMH OLEHKH  COCTOSIHUSA
OKPYKaIOUIEH CPEIbl;
® T[IOJyYUTh MPEACTABICHHUS O BO3MOXHOCTSX HCIOJIb30BAaHUS M OCHOBHBIX
00JacTsX MPUMEHEHHs] OUOTECTOB;
® U3YYUTHh OCHOBHBIE NOJXO/bI U 00IACTH MPUMEHEHUSI OMOTECTUPOBAHUS,
® IU3YYUTh OCOOCHHOCTH OHOJIOTMYECKOW OLIEHKU Pa3JIMYHBIX Cpell JKU3HU
(oYBbI, BOJIbI, aTMOC(EPHOTO BO3/TyXa) U OTXO/OB.

JIst yCnenrHoro u3y4YeHus AWCIUIUIMHBI « bBuoTecTrpoBaHue MPUPOAHBIX CPEll H
OTXOJOB» y OOyYaromuxcsi JODKHBI OBITh  CPOPMUPOBAHBI  CJCAYIOIINC
MIPEIBAPUTEIBHBIC KOMIICTCHITUN

JIst yCnenHoro u3y4eHus AUCIUILUIMHBI « buoTecTnpoBanne MpHUPOIHBIX Cpel U
OTXOIOB» y OOydYaromuxcsi JODKHBI OBITh  CHOPMUPOBAHBI  CIEAYIOIINE
MpeIBapUTEITHLHBIC KOMIIETECHITUN



e OK-7 cnocoOHOCTh K CAMOOPTaHHU3AIUU U CaMOOOPa30BAHUIO;

e OIIK-2 Bnanenue 6a30BbIMHU 3HAHUSMU (HYHIAAMEHTAIBHBIX Pa3/ieNIOB (PU3MKH,
XUMUU W Owonoruu B oOBeMe, HEOOXOIUMOM IS OCBOCHHUS (DU3HMYECKUX,
XUMUYECKUX W OHMOJOTHYECKUX OCHOB B DJKOJOTHU U TPHUPOJIOIOIH30BAHUS;
BJIAJICHUEM METOJIaMi XMMUYECKOT0 aHalln3a, BIaJ€HUEeM 3HAHUSIMU O COBPEMEHHBIX
TUHAMUAYECKHUX TPoIleccax B MPUPOJe U TexHochepe, o coctossHuu reocdep 3emim,
HKOJIOTUH U IBOJIOIUU OMOChEPHI, TIIOOATBHBIX IKOJIOTHYECKUX MPOOJIeMax, a TAakKe
MeToJaMU OTOOpa W aHalih3a IeOJIOTUYECKUX U OMOJOTMYECKUX MPOO; BIIaJICHUEM
HaBbIKaMU UJICHTU(UKAIIMY U OMHCAHUS OMOJIOTUYECKOTO Pa3HOOOpa3usi, €ro OlEHKU
COBPEMEHHBIMHU METOAaMH KOJIMYECTBEHHONU 00paboTKu MHGOpMALIHH;

e OIIK-4 BJIAJICHUE 0a30BBEIMH obmenpodeccuoHaTbHBIMU
(OOIIEIKOIOTMUECKUMHU) TPEJCTABICHUSIMA O TEOPETHUYECKUX OCHOBax OOIIei
AKOJIOTHH, TE€03KOJOTHUH, SKOJOTHH YEJOBEKAa, COLMAIBHOM HSKOJIOTUU, OXPaHbI
OKPYKaIOIIEH CPEJIbI;

e OIIK-5 BnageHue 3HaHUsAMH 00 OCHOBax yueHusi o0 arMocdepe, ruapocdepe,
ouocdepe u naHAmMAPTOBEICHUH;

e OIIK-6 BrageHue 3HaHUSAMU 00 OCHOBAaX MPUPOJIONOJIB30BAHUS, SKOHOMUKHU
MPUPOJIONIONB30BAHUS,  YCTOMYMBOIO  Pa3BUTHUS, OLEHKMA  BO3JCHUCTBUS  Ha
OKPYKAIOUIYI0 CpEeay, IPAaBOBbIX OCHOB IPUPOAOINOIB30BAHUS M  OXPaHbI
OKpYXalolel cpepl; ObITh CIIOCOOHBIM TOHMMATh, H3Jararb M KPUTUUYECKU
aHaJU3UPOBATh 0a30By10 uH(dOpMaITHIO B 0o0JacTH  IKOJIOTUHU U
MPUPOJIOTIOIB30BaHUS;

e OIIK-7 BnageHne 3HAHUAMU O TEOPETHYECKMX OCHOBAX 3KOJIOTMYECKOTO
MOHUTOPUHTA, HOPMHUPOBAHUS U CHIDKCHUS 3arpsi3HEHHUS OKPYXKalolllel Cpelibl,
TEXHOT€HHBIX CHCTEM U IKOJOTHYECKOTO PHUCKA; CIIOCOOHOCTHIO K HCMOJIb30BAHUIO
TEOPETUYECKUX 3HAHUHN B TPAKTUYECKOMN JAEITEIbHOCTH;

o JIK-2 BnageHue 3HAHUSIMHU O TEOPETUUYECKUX OCHOBaX Ouoreorpadum,
HKOJIOTUH )KUBOTHBIX, PACTEHUH U MUKPOOPTaHU3MOB;

e [IK-6 BnageHue 3HaHUAMU 00 OIICHKE BO3JICHCTBHS Ha OKPYXKAIOIIYIO Cpeny,
MPaBOBbIC OCHOBBI MPHUPOJIONOJIB30BAHUS W OXPaHbl OKPYXKAIOUIEH Cpebl;
CIIOCOOHOCTBIO HW3JIaraTh W KPUTUUECKH aHAIU3UPOBaTh 0a30BYI0 HMH(OpPMAIUIO B
00J1aCTH SKOJIOTHHU U TTPUPOJIONIOIH30BAHUS;

e [IK-7 BnageHue MeTogaMu T€OXUMHYECKUX U TeO(PU3NUECKUX UCCIICIOBAHUH,
OOIIETO M T€OIKOJOTUYECKOTO KapTorpadupoBanus, 00padOTKH, aHAIM3a U CUHTE3a
MOJICBOW W Ja0OpaTOPHON TEOAKOJIOTHYECKON WHGOpPMAIIMM U UCIOJIh30BaTh
TEOPETUUYECKHE 3HAHUS Ha TPAKTUKE, METoJaMH OOpabOTKH, aHalW3a W CHUHTE3a
MOJICBOM ¥ Ja0OpaTOPHOM  SKOJOTUYECKOW HH(POPMAIIMM U  HCIOJIh30BaTh
TEOPETUUYECKHUE 3HAHUS Ha TTPAKTHUKE;

o [IK-8 BnageHue 3HAHUSAMH O TEOPETUUECKUX OCHOBAX DKOJIOTHYECKOTO
MOHUTOPHUHTA, DSKOJIOTHYECKOW OKCHEPTH3bl, IKOJIOTUUECKOTO MEHEKMEHTa W
ayiuTa, HOPMHUPOBAHUS M CHUXXEHUS 3arpsi3HEHUS OKPYXKAIOIIEH Cpeibl, OCHOBBI
TEXHOT€HHBIX CHCTEM U IKOJOTHUYECKOTO PUCKA.

B pe3ynbrare u3yueHus: JaHHOW TUCHUIUIMHBI y 00y4arommxcs GopMUpyoTcs



clieyromure npodecCuoHanbHble KOMIETEHIMH (JIEMEHTHI KOMITETEHITHI).

Kon u dpopmyaupoBka
(poprytup Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

KOMIIETCHIIUN
- CTaHAApTBl U TPOTOKOJIBI OHOTECTHPOBAHMS IIOYBBI, JOHHBIX
0CaIKOB, MOPCKHX H IIPECHBIX BOA, OTXOIOB,;
OIIK-8: crioco6HoCcT 3HaeT - COBPEMCHHBIE KOMITBIOTEPHBIE TEXHOJIOTHH TIPH cOOpe, XpaHEHNH,
IPEMEHSTH COBPEMEHHbIE o0OpaboTke, aHamu3e M nepenadye HWHOOPMALMM ISl  pEIICHUS
KOMITBIOTEPHBIE TEXHOJIOTUH IIPH HaydHO-HCCIICNIOBATE/ILCKUX 3a/1a4

cbope, xpaHeHNH, 00paboTKe,
aHanu3e u nepeaaye
reorpadraeckor HHGOPMAIH 1
JUTSL pELICHUS] HAyYHO-
HCCIICIOBATEIbCKUX U
MPOU3BOACTBEHHO-
TEXHOJIOTUYCCKUX 337124
po¢heCCHOHATIBHOM NeSTeIbHOCTH

- aJanTHpoBaTh 3apyOCKHbIE METONUKH K OTEYECTBEHHBIM
Ymeer YCIIOBHSIM, noaoupaTh TECT-00BEKTHI, OLICHUBATh uX
YYBCTBUTEIBHOCTh X IPUTOAHOCTH JUISl OMOTECTHPOBAHHMS

-CTaHAapTU3NPOBAHHBIMHU 3apy6e)KHLIMI/I u OTCYCCTBCHHBIMHA

Bnaneer
MeTOANKaMHU IIpo00oTOOpa, MPOOOTIOATOTOBKH, OMOTECTHPOBAHUS

- HCTOPHIO, TEOPETHYECKHE OCHOBBI M COBPEMEHHOE COCTOSIHHE
OMOJOTUYECKOTO MOHUTOPUHTA, OCHOBHBIE METOJBI MPOBEICHHUS
OMOJIOTMYECKOTO MOHHUTOPUHIa OCHOBHBIX CpEA: aTMOoc(hepHOTro
BO3/yXa, BOIbI, I0YB

3Haer

IK-2: cnoco6uocTs TBOpUECKH
HCTONB30BaTh B HAYYHOHU H
MIPOU3BOJICTBEHHO- VmMeer
TEXHOJIOTUYECKOM e TeIbHOCTH
3HaHMS QYHIAMEHTAJIbHBIX U
MIPUKIIAIHBIX pa3fesioB
CIeMATbHBIX AUCIUIIINH
IIPOrpaMMBI MarkuCTPaTypHI

MNpOU3BOAUTH HO,I[60p METOAOB M TECT-CUCTEM JJIA OLCHKH
COCTOSIHHSI OMOCHCTEM B KOHKPCTHBIX YCIIOBHUAX HAPYHICHUS CPEAbL

nHpOpManueil 00 OCHOBHBIX METO/IaX U IPUHIIAIIAX

Bnaneer 5
HNOTCCTUPOBAHNA IPU PCHICHUH HpO(l)CCCI/IOHaJ'ILHBIX 3aaa4y

METOIMKAMH OMOJIOTHYECKOTO KOHTPOJIS COCTOSHHS OKP Y KAOIIeH
Brnaneert |cpenst

s hopmupoBaHUS BBINICYKA3aHHBIX KOMIIETCHIIMH B paMKaxX JAMCIIMILIAHBI
«buotecTupoBaHre TPUPOIHBIX CpPeld M OTXOAOB» IPUMCHSIOTCS CJICAYIOIINE
METOJbl aKTHMBHOTO/ HMHTEPAKTUBHOTO OOYUYCHHS: 00CyxucOeHue npooiemMHblx
BONPOCOB HA CEMUHAPAX (OUCKYCCUSL).

| CTPYKTYPA U COAEP) KAHUE TEOPETUYECKOMN YACTH KYPCA
Jlekunonnbie 3ansaTHA (18 yacos)

Monyasb 1. TeopeTndeckue 0CHOBBI OMoTecTHPOBaHMs (6 YacoB)

buonornueckuii MOHUTOPUHI  JUArHOCTUYECKUNM U NPOTHOCTUYECKUM.
[TpeumymiecTBa U HEJOCTATKU OMOJIOTUYECKUX METOJAOB 10 CPABHEHUIO C JIPYTHUMHU
METOJJaMU OLIEHKH OKpYyXkatomieil cpeapl. Mcropus pa3Butus OHMOTECTUPOBAHUS.
«Pvi0Has mpoba». Buasl OuotectoB. TecT-opraHu3Mbl, TpeOOBaHUS K BHIOOPY TECT-
opranu3moB. [IpuMepsl peakunii TeCT-OpraHn3MOB Ha IEMCTBUE TOKCUKAHTOB. TecT-
(YHKIIHM, OCHOBHBIE MOAXO/bI K BBIJICICHHUIO TeCT-(QYHKIIUH



Monyab 2. BuorectupoBanue Boji, mo4B U 0TX0/10B (12 yacoB).

buorectupoBanue BOA, MNOYB MW OTXOA0B C HMCHOJB30BAHHEM
NPECHOBOJHBIX TecT-Opranu3mMoB. HopmaTuBHBIE JOKYMEHTHI M IPOTOKOJIBI IO
OMOTECTUPOBAHUIO BOJbl M BOJHBIX BBITSKEK. TpagulIMOHHBIE TECT-OOBEKTHI AJIS
OMOTECTUPOBAHUS BOABI. BHOJOTHS M 5KOJIOTHS TECT-OPraHU3MOB, HCIIOJIB3YEMBIX
Ui OuoTecTUpoBaHUs BOJbl. CpaBHEHHE YYBCTBUTEIBHOCTH TECT-OPIaHU3MOB K
MOJIEJIbHBIM  TOKCHMKaHTaM. (OCOOEHHOCTH BEAEHUSA KyJIbTyp M paboOThl €
IPECHOBOIHBIMH PaKOOOPa3HBIMU, MUKPOBOAOPOCSIMU M UH(Y30pUSIMH.

Metoabl OHOTECTMPOBAHUSI MOPCKHMX BOJA M JOHHBIX OcaakoB. Tect-
OpraHu3MBbl, UCIIOJb3yeMble B OMOTECTUPOBAHUM MOPCKUX BOJ. TpeboBaHUs K HUM,
(GuKcupyemMble peakuud. MexXIyHapoAHble MPOTOKOJBI W  CTAaHAAPTHL IO
OMOTECTUPOBAHUIO MOPCKUX BOJI U JOHHBIX OCAIKOB.

Metoabl 0T00pa, TPAHCIIOPTHPOBKHU, XPaHEHUs] W MOATOTOBKH NMPOO 1is
ouorectupoBanusa. IlogroroBka mocyasl [ 0TOOpa, XpaHeHUs mnpod u
ouorectupoBanusi. Oto6op mpod Boabl. OTOOP TPo6 mouBkl. OTOOP MPOO OCaTKOB
CTOYHBIX BOJl, OTX0J0B. XpaHeHue mnpo0. IloaroroBka mnpoO Boabl K
ouotecTupoBaHuio. [IpUroroBiaeHre BOJHOW BBITSKKU W3 MOYB, JOHHBIX OCAJIKOB.
[IpuroroBineHrue BOJHOM BBITSDKKM W3  OCaJKOB CTOYHBIX BOJ, OTXOZOB.
[TpuroroBneHue pazoaBieHUN UCCIETYEMbIX BOJ U BOJHBIX BBITSIKEK.

Oo6padoTka pe3yJjibTaToB OMOTeCTUPOBAHUS. TOKCHYHOCTB,
KOTOKCUYHOCTh. OCHOBHBIE MapaMeTphl JJIsl OLEHKH TOKCUYHOCTH 3arpsi3HSIOIINX
Bemects: JIK, OK. 3aBucumocts «ao3a-3¢pdext». Boruncienne 3¢pGEeKTUBHBIX U
JIeTaIbHBIX KOHIIEHTPALUU C MOMOIIbIO rpa)uyecKoro u pacueTHoro MetonoB. bKP,
JIKP, ux BbIUMCIICHUE.

Il CTPYKTYPA U COJIEP’KAHUE NPAKTUYECKOM YACTHU KYPCA

IpakTuueckune padorsl (18 yac.)

Jlabopatopnas pabGora Ne 1. OneHka TOKCHYHOCTH TIOYB  METOJOM
OMOTEeCTUPOBAHHMS C MCIIOJIb30BaHUEM Kpecc-canara Lepidium sativum (4 gaca)

JlaGoparopHas pabora Ne 2. OmpeneneHue TOKCHYHOCTH HOHOB MU IS
mMuKpoBogopociu Scenedesmus quadricauda . Pacuet 3¢pdekTHBHO#M KOHIIEHTpAIMK
ECs (48) (4 yaca)

JlaboparopHast pabora Ne 3. OrieHKa TOKCHYHOCTH OTXOJOB JUIsd padukoB Artemia
salina L. Onpenenenne Kiacca OMAacHOCTH OTXOJOB Ha OCHOBAaHUHU PE3yJIbTaTOB
ouotecra (4 yaca).

[IpakTueckoe 3anstue Nel. Mcrions30BaHue MpeACTABUTENIEH PA3IMYHBIX
CHUCTEMaTHYEeCKUX TpyII (6aTapeit OMOTECTOB) B OMOTECTUPOBAHUU
3agaHue JUisi TOATOTOBKHU:

[TogoGpaTh cTaThu MO UCTIOJIB30BAHUIO OaTapeil OMOTEeCTOB, COCTOSIUX U3 3-5
TECT-OPraHU3MOB JIJIsl OLIEHKH TOKCUYHOCTH OTAENIbHBIX cpef (M0YBa, MOPCKHE BOJIBI
U JIOHHBIE OCAJKH, MPECHbIE BOABI U JOHHBIE OCAJKH, CTOYHBIE BOJBI, OTXObI) U
3arpsI3HSIONINX BEILIECTB.

B noknage cooOmmTth 0 coctaBe 6araper, 0COOCHHOCTSX PabOThl C KaXKIbIM



TECT-OPraHU3MOM, €€ COCTAaBJISIIOIIMM, M OOBSCHUTH PA3HHUIy B TECT-pEaKLHUAX --
KaKOW U3 TECT-OPraHU3MOB OKa3aJICsl CAMbIM UyBCTBUTEJIbHBIM.
B KoOHIIe prBECTH CIMCOK HUCIIOJIB30BAHHOM JINTEPATYPHI.

[Tpaktuueckoe 3ansatue No2. OTXo/1b1

Bomnpock! a1t MoAroTOBKH:

Hctounnku oOpa3oBaHUs OTXOJIOB.

Buapl oOpatienus ¢ orxogamu

OCHOBHBIE MTOJXOBI K KITACCU(UKAINKA OTXO0B. BUIBI OTX00B.

OcHOBHBIE TpyHIbl OTXOJ0B corjacHo DenepanbHOMY KilacCU(DPUKAIMOHHOMY
KaTaJory OTX0/I0B

5. Kiaccel omacHOCTH OTXOJ0B, MPUHIIUIBI OTHECEHUSI OTXOJIOB K OMPEACICHHOMY
KJIaCCY OMACHOCTH.

6. Ilomp3ysch kiaccMpUKATOPOM OTXOJIOB, MPUBECTH IMPUMEPHI OTXOJOB Pa3HBIX
KJIaCCOB OITACHOCTH.

7. Haiitu, xakoMy KJacCy OINACHOCTH OTHOCSTCS OTXOJbl CEpHOM W a30THOM
KHCJIOTHI, HeTecoIepKaIue SMyIbCUH.

W

[Ipaktuueckoe 3anstue Ne3. 3amura pedepartos.

Tewmbl pedepaTos:

1. Vcnonp30oBaHUE MOMUXET B KAYECTBE WHANKATOPOB COCTOSIHUS CPEJIbI.

2. Hcnonp30BaHue ABYCTBOPUYATHIX MOJUTFOCKOB B OMOTECTUPOBAHUU.

3. Meroasl  WCClENOBAaHUS  TEHOTOKCHMYHOCTH  cpeabl  (TecT  DiiMca,

MUKposiaepHbii TecT, Mmetoa JIHK-komet u ap).

TecT-peakiuu, BeISIBISIEMbIC HA OHOXUMHUYECKOM YPOBHE

Bubl 6MOTECTOB C MOPCKHMH €KaMH

6. buomornueckue  WHAEKCHI W KOY(PQUIMEHTHI,  HUCIOJb3yeMble B

WHUKAIIMOHHBIX UCCIIEAOBAHUSIX BOJTHOM CPEIbI

Hcrnonbp3oBanne MUKPOBOAOPOCIICH B OMOMHINKAIIMN U OMOTECTUPOBAaHUHT

8. Ucnonwp3oBaHue peaknuu MW30eraHus THAPOOMOHTAMHU  3arps3HSIONINX
BEII[ECTB B OMOMHANKAIIMN U OMOTECTUPOBAHUH.

9. Musuapl — HHAUKATOPHI COCTOSTHUS MOPCKOM CPEIbI.

10.®uznonornvyeckre 1 OMOXUMUYECKUAE PEAKIIUU PHIO HA 3arpsi3HEHUE

11. ABTOMAaTHU3UPOBAHHBIE CUCTEMBI JIJIsl OMOTECTUPOBAHUS

12.CtaHmapTU3UpOBAaHHBIC TECTHI JUIT KOHTPOJIS Ka4eCTBa OYMCTKH BOIBI

o b

~

I1l. YHEBHO-METOAUYECKOE OBECIIEHEHUE
CAMOCTOSTEJBHON PABOTHI OBYUYAIOIIUXCSI

VY4ebHo-MeToIMUeCKOe obecrieueHune CaMOCTOSITEIILHON paboThI
oOyuaroluxcs 1no guciumivie « buorecrupoBanne npupoaHbIX cpea M 0TX00BY
npencranieHo B [Ipunoxxenuu 1 u BkItoyaer B ceods:

MIaH-TpaUK BBIMOJIHEHUS CAMOCTOATEIBHONW pabOThl MO AMCLUUILUIMHE, B TOM
Yyclie IpUMEpPHbIE HOPMbI BPEMEHU Ha BBITIOJHEHHE 110 KaXI0MY 33/IaHUIO;



XapaKTEPUCTUKY 3aJaHUM JJII CAMOCTOSTEIHHOM pPabOThl OOYy4aroOmUXCs M
METOIUYECKUE PEKOMEH/IAINHY TI0 UX BBITTOJHEHUIO;
TpeOOBaHUS K MPEICTABICHUIO M O(DOPMIICHHUIO PE3yIbTaTOB CAMOCTOSTEITLHON
paboTHI;
KPUTEPUH OLICHKH BBITIOJHEHHUS CAMOCTOSITEITLHOU PabOTHI.

IV. KOHTPOJIb JOCTWKEHUS LEJENA KYPCA

/o

KonTponupyemsie
pasnensl / TeMbl
JTIACIIATUINHEI

Komp! u aTamnsl popmupoBaHus

KOMIIETEHIINH

O1neHOYHBIC CPEACTBA

TEeKYIIHI
KOHTPOJIb

MIPOMEXKYTO
qHAas
aTTecTanus

Teopetnueckne
OCHOBBI
OMOTECTHUPOBAHUS

[1K-2

3HaeT: HCTOPHIO, TEOPETHYECKUE
OCHOBBI M COBPEMEHHOE COCTOSIHHE
OMOJIOTUYECKOTr0 MOHUTOPHHTA,
OCHOBHBIC METOAbI IIPpOBECACHUA
OMOJIOTMYECKOTr0 MOHHUTOPHHIa
OCHOBHBIX Cpel: arMOC(epHOro
BO3/yXa, BOJBI, [I0YB

CemuHap

DK3aMeH

YMmeer: mpow3BOAWUTH  TOHOOp
METOJOB U  TECT-CUCTEM A
OILICHKH COCTOSIHMS OHOCHCTEM B
KOHKPETHBIX YCJIOBHUSIX HapyIICHUSI
cpensl

CemuHnap,
3aIuTa

pedepatoB

DK3aMeH

Buaageer: nHpOpMaHeH 00
OCHOBHBIX METOJIaX W TMPHHIHIAX
OMOTECTUPOBAHUS TMPH PEHICHUU
npodeccHoHaNbHBIX 3a1a4

CemuHnap,
3anmTa
pedepaTon

DK3aMeH

OIIK-

3HaeT: TIaBHBIE HCTOYHHUKHA
AHTPOTNIOTEHHOTO BO3/IEHCTBUS Ha
9KOCUCTEMBI;

MPHUHIIUAIIEI COBPEMEHHOTO
9KOJIOTHYECKOTO HOPMHUPOBAHUS
TEXHOICHHBIX BO3JICHCTBUH Ha
OKPY’KaIOIIYIO Cpey Ha OCHOBE
OHMOJIOTHYECKHUX KPUTEPHUCB

CemuHap

DK3aMeH

YMeer: BEIABIATH (PAKTOPHI pHCKA
B OKpY)Kalolei cpeze, ux
WCTOYHHKHM M BO3/IiiCTBUE Ha
OPTaHHU3MBI-MHANKATOPEI

Cemunap

DK3aMeH

Baaneer: HaBbIKaMU IPOBOJIUTH
HWHTETPAIbHYIO OLICHKY KayecTBa
Cpezbl U CPaBHUBATH €€ PE3yJIbTaThl
C CYNIECTBYIOIIMMH HOPMATUBaAMU

Cemunap

DK3aMeH

buotectupoBanne
BO/Ibl, TIOYB,
OTXOJIOB

OIIK-

3Haer: poccuiickue u 3apyOeKHBIE
CTaHIapThI n IIPOTOKOJIBI
6I/IOTCCTI/IpOBaHI/IH IIOYBBI, OTOHHBIX
0CaJ/IKOB, MOPCKHX W MPECHBIX BOJ,
OTXOJIOB

Cemunap,
3amuTa

pedeparon

DK3aMeH

YMeer: agantHpoBaTh 3apyOeKHBIE
METOAUKM K  OTE€YECTBEHHBIM
YCIIOBHSIM, noa0upaTh TecT-
0OBEKTHI, OILICHUBATb nux
YYBCTBUTEIBHOCTh U INPHUTOJHOCTh
JU1s1 OMOTECTHPOBAHHUS

Cemunap

DK3aMeH

BnaneeT: CTaHAAPTU3UPOBAHHBIMU
3apy6€)KHLIMI/I U OTCUYCCTBCHHBIMU

Cemunap,
nabopaTopHbIe

DK3aMeH




METOIUKAMH mpo6ooTdopa, | paboTs
MPOOOIOrOTOBKH,
OMOTEeCTHPOBAHNUS
3HaeT: OCHOBHBIE METO/IBI Cemunap DK3aMeH
MPOBECHUS OHOIOTMIECKOTO
TIK-2 | MoHMTOpHHIra OCHOBHBIX CPEL:
aTMOC(epHOT0 BO3/IyXa, BOJEI,
M0YB

3HaeT: OCHOBHBIC PUHIIHIIBL, CemuHap Ok3ameH
MOAXO.BI M 00JIaCTH MPUMEHEHHS
OMOWHINKAIINNA U
OHMOTECTUPOBAHUS

‘YMeer: BEIOUpaTh METO/IBI, JlabopatopHas OK3ameH
00BEKTBI M TOUKH 0TOOpa pod 1ist | paGora
KOPPEKTHOTO ITPOBEICHUS
OMOJIOrM4EeCKOT0 MOHUTOPUHTA
MIPaKTHYECKU OCYIIECTBIISITh

T1260DaTODHEII OIICHKY HA3EMHBIX, BOJTHBIX,
3 patop TIK-2 | nouBeHHBIX SKOCHCTEM Ha OCHOBE
IIPAKTHKYM METOJIOB OMOWHIUKALIMN U

OUOTECTUPOBAHMUSI,

MIPOU3BOIUTH MOAOOP METOIOB U
TECT-CUCTEM IS OLIEHKHU
COCTOSIHUSL OMOCHUCTEM B
KOHKPETHBIX YCIIOBUSX HapYyILICHUS

cpejibl
Buaneer: MmeToaukaMu JlaGoparopHast Dk3aMeH
OHMOJIOTHYECKOTO KOHTPOJIS pabora

COCTOSIHUSI OKPY’KaroIlleil cpeibl

THUIIOBBIE KOHTPOJIBHBIE 3aJaHUs, METOJAUYECKUE MATEPUAIIBI, ONPEICIISIOINE
MPOLIETyphl OLICHUBAHUS 3HAHWW, YMEHHUN U HABBIKOB U (WUJIM) OMBITA JEATEILHOCTH,
a TaKKe KPUTEPUHM U TOKa3aTelau, HEOOXOIWMBbIE JJIsi OIEHKM 3HAHWMA, YMEHHH,
HaBBIKOB M XapaKTEpPHU3YIOIIUE 3Tanbl (OPMUPOBAHUS KOMIIETCHIIMHA B TMpOIECCe
OCBOEHHS 00pa30BaTEIbHON NMPOrPAMMBI, NpeIcTaBieHbI B [Ipuioxenun 2.

V. CIIMUCOK YYEBHOM JIUTEPATYPbI H UH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI
OcHoBHas JMTEpaTypa
(3/1eKTPOHHBIE U NeYATHbIE U31AHNST)

1. buotecT-cucTeMbl Uil 3aJad  AKOJIOTMYECKOro KOHTpoJis: Meroauyeckue
pPEKOMEHJAMK MO MPAKTUYECKOMY HMCIOJIb30BAHUIO CTaHIAPTU30BAaHHBIX TECT-
kynsTyp // B.A. Tepexona, JLII. Boponuna, /[.B. I'epmxosuy, B.. Mnatoga,
E.®. HUcakoBa, C.B. Korenerues, T.O. I[lonmyrnukoBa, A.A. PaxneeBa, T.A.
Cawmoitnona, O.®. Gunenko — M.: [lobpoe cioBo, 2014 1. 48 c.

2. Jlamenko O.A. buouHaukanus U OHOTECTUPOBAHUE B OXPAHE OKPYXKaIOIICH
cpenbl: Yuebnoe mocodbue // O.A. Jlsmenko. -- CII6: T'TYPIIL, 2012. -- 67 c. --
Hayuno-undopmarmonssii 1ieHTp CaskT-IleTepOyprckoro rocyaapCcTBEHHOTO
TE€XHOJIOTUYECKOTO YHUBEPCUTETAPACTUTENBHBIX MOAUMEPOB. PexxuMm npocryna:
nizrp.narod.ru/bioindikaziya.pdf



3. OmnekynoBa M.I". buonnnukanus 3arpsizHenuit: YueOnoe nocodue. -- CII6.: Uzn-
Bo C.-Iletep0. YH-Ta, 2016. 300 c.

4. ®enoceea E.B., CanynkoBa H.FO., TepexoBa B.A. Ilpakruueckas
HDKOTOKCUKOJIOTHSA: OLIEHKa YYBCTBUTEJIBHOCTH OHOTECT-KYJIbTYp. YueOHOoe
nmocooue. — M.: 'EOC, 2016. — 54 c.

JlonosiHuTEILHAS JIUTEPATYypa
(mevyaTHbIE U YJICKTPOHHbIE U3IAHMS)
1. buosiornyecknii  KOHTPOJIb  OKPYXaIOIIel  Cpebl: OnMoMHUKAIUS |

ouorectupoBanue. /moa pen. O.Il. Menexosoii u E.M. Eroposoii. — M.:
Axanemus, 2007. — 288 C.-- Pexxum JIoCTyna:
http://www.ecoindustry.ru/tutorial.html

2. bparunckmit JLII., MWrHatiok A.A. BusyanbHo (QUKCHUpyeMBbIE peaKiuu

MPECHOBOHBIX TUJIPOOMOHTOB KaK AKCHPECC-UHAUKATOPHI TOKCUMYHOCTU BOJHOMU
cpenbl // I'napobuoin. xxypH. 2005. — T. 41, Ne 4. — C. 89-103.

3. by3numkos I'.H., [Toqmapes B.K. Mopckue exwu Strogylocentrotus drobachiensis, S.
nudus, S. intermedius // O0bexThl Ouosoruu passutus. M.: Hayka. 1975. C. 179-
216.

4. Bypnun K.C. OcnoBbl 6uonorunueckoro mouutopunra / K.C. bypaun. — M.: U3n-
Bo MI'Y, 1985. - 158 c.

5. BaBunoBa B.M., TepexoBa B.A. VYcnoBus orGopa M MOArOTOBKK MpoO st
HEKOTOPBIX METOJIOB OWOTECTUPOBAHMS BOJA, MOYB M OTXOJOB. Y4eOHO-
MeToaudeckoe rmocooue. Mocksa, MI'Y, U195 PAH. 2010. 28c.

6. Huuuen II.A. DBomromusi ¥ COBPEMEHHBIN cTaTyc OMOTECTa, OCHOBAHHOTO Ha
OIICHKE OILIOOTBOPSIIONIEH CIIOCOOHOCTH CIEPMAaTO30UI0B MOPCKOTo exa (Sea
Urchin Sperm Test) // buoin. mops. 1995. T. 21, Ne 6. C. 390 — 397.

7. XKmyp H.C. Metonuka omnpeieneHrss TOKCUYHOCTH BOJIbI U BOJHBIX BBITSKEK U3
MOYB, OCAJKOB CTOYHBIX BOJ|, OTXOJOB IO CMEPTHOCTH M H3MEHECHUIO
mwionosutoct naduuii H.C. XKmyp. — M.: AkBapoc, 2007. — 52 c.

8. Kypasenr E.B. buounnukamus u  OuoTecTpoBaHue: MeToauueckue
pPEKOMEHJAIMU JIUIA CTYJICHTOB, OOYYarONIUXCsl 1O HAMPABJICHUIO OJKOJOTUS U
npupogomnoiszoBanue / E.B. KypaBens. — BrnaguBoctok: U3n-Bo [lanpHEBOCT.
Vu-ta, 2011. — 20 c.

9. Kamenko C.[[. BelpammuBanue JTUYHMHOK JOHHBIX MOPCKUX OECIIO3BOHOYHBIX B
nabopaTopHbIX ycinoBusix (mpaktuyeckue pexkomenpanuu) / C.JI. Kamenko. —
Bnaausocrtok: [Janenayka, 2010. — 92 c.

10.Ko6asicu H., Haitnenko T.X., Bamenko M. A. Crangaptuzamusi Ouorecra ¢

UCIIOJIb30BaHUEM 3apo/blieii Mopckoro exa // buomn. mops, 1994. T. 20, Ne 6. C.
457-464.


http://www.ecoindustry.ru/tutorial.html

11.JIyxesinoBa O.H., XKypasens E.B., HemopoctkoBa N.I'. OMOpHOHBI U JIMYUHKH
MOpCKUX exel B OuorectupoBanuu Mopckux Boj / O.H. JlykesnoBa, E.B.
Kypasens, N.I'. HepopoctkoBa. — BnaguBoctok: M3a-Bo JlanbHEBOCT. yH-Ta,
2004. -39 c.

12.Metonuka OMpeICIICHUS TOKCUYHOCTH BBICOKOMHHEPATN30BAHHBIX
MOBEPXHOCTHBIX M CTOYHBIX BOJ, TOYB U OTXOJOB IO BBDKUBAEMOCTHU
COJIOHOBAaTOBOJIHBIX paukoB Artemia salina L. — M.:. MI'Y um. M.B.
Jlomonocosa, 2006. — 26 c.

13.0OpinoBa T.1O., Aiznaituep H.A., Cronuk WU.B. JlabopaTopHOe KyJIbTUBUPOBAHUE
MOPCKUX MHUKPOBOJOPOCIEH, BKJIIOYas MPOJIYIEHTOB (DUTOTOKCHHOB: HAy4YHO-
Metoaudeckoe mocoobue / T.FO. Opmosa, H.A. Aiznaituep, 1M.B. Cronuk. —
Bnaagusocrtok: [Janenayka, 2011. — 89 c.

14.0OCHOBBI 3KOT€0JI0TUH, OMOMHANKAIIMN U OMOTECTUPOBAHUS BOJHBIX IKOCUCTEM /
nop pen. B.B. Kypunenko. — CI16.: U3n-Bo C-116. Yu-ta, 2004. — 448 c.

15.PaxneeBa A.A., TepexoBa B.A. MeTtonuka onpezaeneHnss TOKCHYHOCTH OTXO/0B,
MOYB, OCAJKOB CTOYHBIX BOJl, CTOYHBIX, IMOBEPXHOCTHBIX U TPYHTOBBIX BOJl
METOJI0OM OHUOTECTUPOBAHMS C HCIOJIb30BAHUEM DPABHOPECHUYHBIX HH(Y30pHUii
Paramecium caudatum Ehrenberg (4 penaxus). 2013. 34 c.

16.PyKoBOACTBO TIO OMPEACICHUIO METOJAOM OWOTECTUPOBAHHS TOKCHYHOCTH BOJ,
JIOHHBIX OTJIOXKEHUM, 3arpsi3HSIONIMX BEIIECTB U OYypOBBIX PacTBOPOB. — M.:
POOUA, HUA — ITpupona, 2002. — 118 c.

17.TexHonorun OUOTECTUPOBAHUS B DKOJOTMUECKON OIIEHKE MPUPOIHBIX Cpell U
TEXHOTCHHBIX 00BekTOB / COOpHHMK MaTepuagoB JJisg Y4eOHOTO Kypca
noBeiieHus kBanudukanuu. [lox. pen. 1.6.H. B.A TepexoBoil. — M.: MI'Y. —
2009. - 78 c.

18.Tropun A.H., Xpucrodopoa H.K. BriGop TecToB ayii OLIEHKH 3arps3HEHUS
Mopckoit cpeast // buon. mopst. 1995. —T. 21, Ne 3. — C. 320-327.

19.VYcnoBus or6opa ¥ MOATOTOBKH MPOO JJIsl HEKOTOPBIX METOI0B OMOTECTUPOBAHUS
BOJ, ITIOYB M OTXOJOB. YueOHO-MeToauueckoe nocoome. / CocraButenu: B.M.
Basumnosa, B.A. TepexoBa. — M. MI'Y, U195 PAH. -- 2010. -- 28c.

20.®unenko  O.®., TepexoBa B.A. Dxomormueckoe  MpeaHA3HAYCHHUE
onorectupoBaHus: HOOPMATUBHOCTh M YHUBEPCAIBHOCTH // buoamarnoctuka u
OLICHKAa Ka4yeCTBa MPUPOJHON Cpebl: MOAXOAbl, METOJbI, KPUTEPUU U ITAJOHBI
CpPaBHEHHSI B IKOTOKCHKOJIOTHU: MaTepuanbl MEXIYHAPOIHOTO CUMIIO3MyMa U
mkosel, MI'Y, 25-28 oxTsa6ps 2016 r. — M.: TEOC, 2016. — C. 232-239.

21.Bellas J., Nieto O., Beiras R. Integrative assessment of coastal pollution
Development and evaluation of sediment quality criteria from contamination and
ecotoxicological data // Continental Shelf Research. 2011. — Vol. 31. — P. 448-
456.



22.Kobayashi N. Comparative sensitivity of various developmental stages of sea
urchins to some chemicals // Mar. Biol. 1980. — Vol. 58. — P.163-171.

23.Kobayashi N. Marine ecotoxicological testing with echinoderms //
Ecotoxicological testing for the marine environment /Eds.. G. Persoone, E.
Jaspers and C.Claus. Bredene, Belgium: State Univ. Ghent and Inst. Mar. Scient.
Res., 1984. Vol. 1. P. 341-405.

24.Mariani L., De Pascale D., Faraponova O., Tornambe A., Sarni A., Giuliani S.,
Ruggero G., Onorati F., Magaletti E. The use of test battery in marine
ecotoxicology: the acute toxicity of sodium dodecyl sulfate // Environmental
Toxicology. 2006. — Vol. 21. Ne 4. — P. 373-379.

25.Morroni L., Pinsino A., Pellegrini D., Regoli F., Matranga V. Development of a
new integrative toxicity index based on an improvement of the sea urchin embryo
toxicity test // Ecotoxicology and Environmental Safety. 2016

HopMmaTuBHO-npaBoBbIe MaTepHAJIbI
1. Ilpuka3 Munnpuponsl Poccun ot 04.12.2014 N 536 "OOG yTBepxkaeHUU
KpurepueB ortnHecenus orxomoB kK | - V kjaccaM ONacHOCTH MO CTENEHU
HETaTUBHOT'O BO3JICHCTBUS Ha OKPY Kalollyto cpeay"
2. ®enepanbhbiit 3akoH 0T 24.06.1998 N 89-03 (pen. ot 28.12.2016) "OO6 orxomax

MIPOU3BOJICTBA U MOTpeOIeHus"

Ilepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HHTepHET?

1. BuotecTupoBaHue B BONpOCax U OTBETAX

http://www.bioassay.narod.ru/biotest/biot.html

Dkogorus npousBoAcTs http://www.ecoindustry.ru/tutorial.html

3. IIpuHIMITBI TOCTPOEHUST OUOTECTOBOI CHCTEMBI
http://fadr.msu.ru/~letap/biotesting.html

4. buotectupoBanue. OO1IHE BOIPOCHI
http://forum.integral.ru/viewtopic.php?f=34&t=10281

5. PykoBoicTBO 110 OMOTECTUPOBAHUIO CTOYHBIX BOJ]
http://www.complexdoc.ru/ntdtext/541963/5

N

Ilepeyenb UHGOPMANMOHHBIX TEXHOJIOTHII U IPOTrPAMMHOI0 oOecreyeHust
He ucnonvzyromes

VI. METOINWYECKHUE YKA3ZAHHUA 10 OCBOEHUIO JUCHUIIJIMHBI

N3ydenne aucuurimHbl «bHOTECTHPOBAHUE NMPUPOIHBIX CPEN U OTXOAOB» B
paMKax  MarucTepckol  mporpaMMbl  NPEUMYIIECTBEHHO  Oa3upyeTcs  Ha
CaMOCTOSITENIbHOM paboTe CTY/IEHTOB, TaK KaK JICKIIMOHHBIEC 3aHATHS B TAHHOM Kypce
IIPELYCMOTPEHBI B KOJJUYECTBE BCErO 6 4aCOB.

JIs1 yCIIeHOr0 OCBOEHHUS Kypca CTYACHTBI JOJKHBI PETYISIPHO TOTOBUTHCS K


http://www.ecoindustry.ru/tutorial.html

CEMUHAPCKUM 3aHATUAM ¢ TPUHUMATh AaKTUBHOE YYacTHE B OOCYXIEHUU
BBIHOCHMBIX Ha CEMHHap BOMPOCOB, a TAKXKE MOJATOTOBUTH pedepar 1mo BbIOpaHHOU
TEME€ W €ero 3alUTUTh. B MOMOIIb CTYACHTY NPEAyCMOTPEHBI pETYISpHBIC
KOHCYJIbTAIIMM TperogaBaTes.

VII. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUIIIAHBI

3anartus npoBoasaTcs B Jlabopatopun XMMHYECKOTO MPAKTUKYMa B 3KOJIOTUU U
JlaGopatopun ~ OMOJOTHMYECKOTO  NPAaKTHKyMa B  OKOJIOTMH, OCHAIICHHBIX
MUKPOCKOIIaMU U XUMUYECKUMU TPUOOpamu.



ITpunoxxenue 1

§

MMHHUCTEPCTBO OBPA30OBAHUS 1 HAYKU POCCUNCKOMN ®EJIEPAILTN

denepanbHOE rOCYIapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESKACHNE
BBICIIIETO 00Pa30BaHUs
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Iinan-rpaduk BbINOJHEHHUSI CAMOCTOSITEIbHON PadoThI N0 JTUCHUIJINHE

Bu IIpumepHbIe
Ne Hara/cpoxkn ! . p p
CaMOCTOSITEJIbHOW | HOPMBI BpeMeHHU Ha | Dopma KOHTPOJS
n/n BBINOJTHEHUSI
padoThI BbINOJIHEHH e
[Toaroroska k
CEMHUHApPCKUM
3aHATUSAM CeMuHapsl,
1. 1-18 nenenmn Odopmnenue 18 gacoB nabopaTopHbIE
OTYETOB 110 paboTbI
71a60paTOPHBIM
paboram
[Toaroroska OKJIa
2. 2-14 wenenu A 18 yacos A A
pedepara Ipe3CHTALHS

XapakTepucTHKa 3aJaHUM JJIs1 CAMOCTOATEIbHON PadoThl 00y4arOIMXCH
U MeToHYecKHe PeKOMEeHIAINHU 10 UX BbINOJIHEHHIO

CamocTosTenpHas paboTa yJamuxcs 3aKI09aeTcs B:

1) MoArOoTOBKE K MPAaKTUYECKUM 3aHSATHSIM;

2) TOATOTOBKE K YCTHOMY COOECEOBAaHUIO TI0 Pe3yibTaTaM JIA0OPaTOPHBIX H

MPaKTUYECKUX paldoT;

3) Hanmcanuu pedepara.

JUiss  TOATOTOBKM K  MPAKTHUYECKUM  3aHSATHSIM  CTYACHTBHI  JIOJDKHBI
CaMOCTOSITENIbHO M3YyYUTh TEOPETUUECKHUI MaTepuali Mo TeMe CeMUHapa, UCIOJIb3ys
HAy4YHYIO U Y4eOHYIO JIUTEpaTypy, CIHUCOK KOTOPOIl MPUBEAEH B COOTBETCTBYIOLLEM
paszesne IporpaMMmBbl.

JUis TOArOTOBKM K cOOEceOBaHMIO [0 pe3yjbTaTaM JabOpaTOpHBIX U
MPAKTHUYECKUX pabOT CTYACHTHI JOJKHBI TMOATOTOBUTH OTYETHl O BBIOJHEHUN
COOTBETCTBYIOIIUX PabOT, CAMOCTOSITEIbHO M3YYUTh TEOPETHUECKUN MaTephall Ajis
OTBETOB HA BOMNPOCHI IS CAMOKOHTPOJS, HCIONB3ys HAYYHYI0O H Y4eOHYIO
JUTEpaTypy.

TpeOoBanuss K  mNpeacraBjJeHHMI0 U 0GOpPMIICHMI0O  Pe3yJIbTATOB
J1a0opaTopHbIX padoT

B xone nabopaTopHoii pabOThI, BBHITOJIHIEMOW BO BpEMs ayIUTOPHOTO 3aHSTHS,
BCE HAOJIIOJICHUS IO X0y BBIMOJHEHHSI SKCIIEPUMEHTA, PE3yJbTaThl 3allMChIBAIOTCS B
TeTpaab. Jns 6osee MONMHOTo K€ OCMBICICHUS Pe3yIbTaTOB PabOThl U 3aKpPEIICHUS
METOJMKHA €€ BBIMOJIHEHHUSI CTYJIEHTHl CaMOCTOATEIbHO O(OPMIISIOT OTYET IO
nabopaTopHO paboTe.

OT4eT COCTOUT U3 YEThIPEX 00s13aTEIHHBIX YaCTEH.

1. HauMeHOBaHUE U 11€Th BBIOJTHEHUS paOOTHI, IEPEUYCHD U ONKMCAaHUE TPUOOPOB U
o0opy/ioBaHUs, TEOpEeTUYECKOe O0O0OCHOBaHHWE PaOOTHI, 3aKOHOMEPHOCTH,
JIeKaIe B OCHOBE €€ BBITIOTHEHMUS.

2. Xon paboTsl (TIJ1aH €€ BBITIOTHEHUS ).

3. PesynbpTarhl paboThl, BKIIOYAIOIIME PE3yIbTaThl HM3MEpPEHU, X 00paboTKy,
pacuetbl. Ilo kaxmoit otmenbHOM paboTe dopma dukcanuu ¢(aKTHIECKOTO




MaTtepuana (B BHIe TaOJIHIIl, PUCYHKOB) YKa3aHa B METOJMYECKUX ITOCOOUSIX.
4. BpIBOJIBI IO paboTe.

Jist Hanucanusi pedepara CTYACHT JODKEH BHayajle IPOBECTU IOUCK
JUTEPATYpbl MO TMpoOJeMe, HU3YYUTh HaWJACHHbIE MCTOYHUKA HMHPOpMALUU U
npeacTaBuTh pedepaT B MEYaTHOM BHJE, a TaKKe MOJATOTOBUTH COOOIICHHE,
COMPOBOXKIAIOIIECECs Mpe3eHTAIUEH.

Temsl pepeparTos
Hcnonb30BaHue NOJIMXET B KAYECTBE MHAUKATOPOB COCTOSIHUS CPEJIbI.
Hcnonb3oBaHue ABYCTBOPYATHIX MOJITIOCKOB B OMOTECTUPOBAHUH.
3. MeToasl uccienoBaHusi TEHOTOKCHYHOCTH Cpelbl (TecT DiMca, MUKPOSACPHBINA
tect, Metoa JIHK-komet u 1p).
Tect-peakuu, BbIsBIsIEMblE HA OMOXUMUYECKOM YPOBHE
Bupl 6M0TECTOB € MOPCKUMHU €KaMU
buonornueckre UHAEKCH U KO3 (UIUEHTHI, UCIOJIb3YEMbIE B MHANKAIIMOHHBIX
VICCJIEIOBAHUSIX BOJHOU Cpebl
Hcnonp30BaHne MUKPOBOAOPOCIEH B OMOMHIUKALIMKA U OMOTECTUPOBAHUU
8. Hcnonp3oBaHue peakuuu u30eranus ruipoOMOHTAMU 3arpsA3HSIONIMX BEIIECTB B
OMOMHAMKAIIMY U OMOTECTUPOBAHUH.
9. Mwu3suasl — MTHAUKATOPBI COCTOSIHUS MOPCKOMN CPE/IBI.
10.dusnonoruveckre U OMOXMMHYECKHE PEAKIIUH PhIO Ha 3arps3HEHUE
11. ABTOMAaTHU3UPOBAHHBIE CUCTEMBI JIJIs1 OMOTECTUPOBAHUS
12.CtanmapTU3MpPOBAaHHBIE TECTHI JIJIsl KOHTPOJIS KA4eCTBA OYMCTKH BOJIBI

A -

oo b

~

TpeOoBanuss K  mNpeacTaBJeHHMI0 W O0GOPMIICHHI0O  Pe3yJIbTATOB
CAMOCTOAITEJIbHOI PadOThI

Tembr pedepaToB CTyAeHT, corjacHo rpaduKy ydeOHOTO Tmpolrecca M
CaMOCTOATENLHOM paboThl, MOJTy4YaeT Ha 2 Hexene oOydeHwus, 3amura pedeparon
3arIaHupoBaHa Ha 5-17 Heneno (1o Mepe U3yYeHUs! COOTBETCTBYIOLIUX TEM).

TpeboBanus o opopmieHuto pedepara.

PaGora nHaOupaercs Ha KOMIIBIOTEPE U I€4aTaeTcs Ha OJHOM CTOpOHE
CTaHJapTHOTO JiucTta Oymaru popmara A-4.
HNuTtepBan Mexnay ctpokamu: 1,5 equHuLbI
KonuuecTBo 3HaKoB Ha cTpanuiie (¢ mpodenamu 1 3Hakamu npenunanus): 1800
Pazmep neBoro nosist: 30 mm
Pa3mep npaBoro noss: 10 MM
Pazmep Bepxuero noss: 20 MM
Pa3zmep Huxuero nomust: 20 Mm
Ao63zam; 1,25 cm
Kaxnas cTpykTypHas 4acTh paboThl (BBEICHUE, TJIABHASI YaCTh, 3aKIFOYCHUE U T.1.)
HAYMHAETCSI C HOBOM CTpaHHMIbl. PaccTosiHue MexXay I1aBOW M CIEAYIOUIEW 3a HEu
TEKCTOM, a TaK)Ke MEXIy IJIaBOi U maparpadoM COCTaBIISIET 2 UHTEpBAJIA.

ITocne 3aronoBka, pacmnosiaraeéMoro nNoCpeiuHe CTPOKH, HE CTaBUTCA TOYKa. He
JOIyCKAaeTCsl IOAYEPKMBAHME 3arojlOBKa M MEPEHOCHI B CIOBax 3aroJiOBKa.



Crpanuiibl HyMEpYIOTCS B HapacTaronieM mopsiake. Homepa crpaHuil craBsaTCs
BBEPXY B CEpEAMHE JHCTA. TUTYIBHBIN JUCT BKIIOYACTCSA B OOIIYI0 HyMEpaIuio, HO
HOMEp CTpaHUIBI HA HEM HE MPOCTaBISACTCS (3TO HE OTHOCUTCS K COJEP’KaHHUIO
paboThI).

Odopminennas padoTa J0JKHA ObITH COPOIIIOPOBaHA.

KpuTtepun onieHKH BBINOJIHEHUSI CAMOCTOSITEILHOI PadoThI
KpuTtepun o11eHKH BBITNIOJTHEHUSI CAMOCTOSITE/ILHOI PadoThl — HAIMCAHUSA
pedepara

5 0a/IoB BBICTABISETCS CTYACHTY, €CIIUM CTYJAEHT BBIpA3ui CBOE MHEHHE IO
copMyIUpPOBaHHON TpoOsieMe, apryMEHTHpPOBaJI €ro, TOYHO OIpeIeiInB €e
coJiep>KaHue U cocTapistontue. [IpuBeneHsl TaHHbIE OTEYECTBEHHON U 3apyOeHOU
JUTEPATYPhl, CTATUCTHUYECKUE CBEACHUS, HWHGOpMANHs HOPMATUBHO-TIPABOBOTO
xapaktepa.  CTyaeHT 3HaeT M BIAJEET  HABBIKOM  CaMOCTOSTEIbHOM
UCCJIEIOBATENLCKOW pabOThl O TEME HCCIEIOBaHUS; METOJIaMU M IpUEMaMu
aHaiM3a TEOPETUYECKUX W/MIM TMPAKTUYECKHX acCleKTOB M3y4aeMo o001acTH.
dakTUYeCKUX OMIMOOK, CBSI3AHHBIX C MOHUMAHUEM MPOOJIEMbI, HET; TpapUUYEeCcKu
pabota odopmiieHa TPABUIBHO

4 Oamna - paboTa XapaKTepus3yeTcs CMBICIOBOW LETBbHOCTBIO, CBSI3HOCTBHIO U
MOCJIEIOBATEILHOCTHIO U3II0KEHUS; JOMYIIEHO He Oosiee 1 ommoOKu npu 0ObSICHEHUH
CMBICIIa WM COJAEpKaHWsI TpoOiemMbl. J[s apryMeHTanmuu TPUBOAATCS JaHHBIC
OTEUYECTBEHHBIX M 3apy0eKHBIX aBTOPOB. [IpoeMOHCTpUPOBAHBI UCCIIETIOBATEIHCKIAC
yMEHUS W HaBbIkH. DAaKTHUECKUX OIMMOOK, CBSA3aHHBIX C IMOHUMAaHHUEM IMPOOJIEMBI,
HeT. JlonyiieHsl o/iHa-ABe OMHUOKH B 0POPMIEHUHU pabOThI

3 Gana - CTyIGHT MPOBOAMT JJOCTATOYHO CAMOCTOSITENIFHBINA aHaJIN3 OCHOBHBIX
ATAllOB M CMBICIIOBBIX COCTABJISIOMIAX TPOOJIEMBI, MOHUMAEeT 0a30BbIC OCHOBBI H
TEOpeTUYeCKoe 00OCHOBaHUE BHIOPAHHON TeMbl. [IprBIeYeHbI OCHOBHBIE UCTOUYHUKH
nmo paccmarpuBaemoil Teme. [omymeno He Oosjee 2 ommOOK B CMBICIE WU
coJiep KaHuu MPoOsIeMbl, OPOPMIICHUN pabOTHI

2 Oaia - eciau paboTa MpeCTaBIsieT OO0 MepecKa3aHHbIM WU TOJTHOCTHIO
NepenCcCaHHbIM UCXOAHBINA TEKCT 0€3 KaKuxX Obl TO HU ObLIO KOMMEHTapHUEB, aHAIM3A.
He packpsiTa cTpyKTypa U T€OpeTHYECKasi COCTaBJISAIONAst TeMbl. JlOMyIIeHO TpU WK
Oonee Tpex OMMOOK B CMBICIIOBOM COJEPKaHUM PACKpPhIBAEMON MpOOJIEeMbI, B
odopmiieHUHU pabOTHI.

KpuTepuu onieHKH Npe3eHTAIMN IOKIAA:

Onenka 50-60 6a.110B 61-75 6an10B 76-85 6an10B 86-100 6as1;10B
(neynoBJjieTBOpU | (YIOBJIETBOPH (xopomo) (oTJIM4HO)
TeJbHO) TeJbHO)

Kpurepun Conep:xxaHue KpuTEpUeB

PackpsiTne [Ipobnema He [Ipobnema IIpobnema packpeita. | [Ipobnema packpbiTa

npoodJieMbl packpsbITa. packpaiTa [TpoBeneH ananm3 HOJTHOCTBIO.
OTCyTCTBYIOT HEIIOJTHOCTEHIO. po0eMsI 6e3 IIpoBeneH anamus
BBIBOJIBI BeiBo b1 TPUBJICUCHUS poOJIeMBI ¢

HeceIaHbl W/WINM | JONOJHHUTEIBbHON HPUBJICUYCHUEM




BBIBOJIbI HE

nutepaTypsl. He Bce

JOIOJIHATEILHOM

000CHOBaHBI BBIBOJIbI C/IE/IaHbI auTepaTtypsl. BeiBoIbI
1/ 000CHOBAHBI 000CHOBaHBI
Ipencrapien | [IpeacraBmsemas | I[IpencraBnsemas [IpencraBusemas [Ipencrasisiemas
ue nH(pOpMAII nH(pOpMAIHs HE nH(pOpMAaIHs HE nHpOpMaIUsI
JIOTHYECKH HE CHCTEMaTU3UPOBaH | CUCTEMAaTH3MPOBAaHA U | CUCTEMAaTH3HPOBaHa,
cBsizaHa. He a u/uiu Mocjea0BaTeNbHa. nocieaoBaTeNbHa U
WCIIOJIb30BaHbI HETOCIIeI0BATEIbH JIOTHYECKH CBSI3aHA.
npodeccuoHanbH | a.
bI€ TEPMUHBI
Od¢opmienne | He Hcnons3oBaHbl Hcnonb3oBaHbl Ilupoko
UCIIOJIb30BaHbI TexHosoruu Power | texnonoruu Power HCIOJIb30BaHbI
TEXHOJIOTUU Point yactuuno. 3- | Point. He 6oee 2 texHonoruu (Power
Power Point. 4 ommbku B OIINOOK B Point u ap.).
Bonpe 4 MPEACTABISIEMON MPEACTABISIEMON OTCYTCTBYIOT OIINOKH
OImMOOK B nHpOpMAITUH nHpOpMaITUH B TIPEJICTABIIEMOI
MIpeJICTaBIIEeMOM UHQOpMaITUH
nHpOpMaIUN
OTtBeTbl HA Her oTBeToB Ha Tombko oTBeTHI HA | OTBETHI HA BOIIPOCHI OTBeTHI Ha BOMPOCHI
BOITPOCHI BOIIPOCHI 3JICMCHTApPHBIC IIOJIHBIC I/I/I/IJII/I IIOJIHBIC, C
BOIIPOCHL YaCTUYHO ITIOJIHbIC IMPUBEACHHUEM

TIPUMEPOB H/HITH
MOSICHEHUH
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Hacnopt ®OC

Kon u popmyuposka
KOMIIeTeHIIUH

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

- CTaHAapTbhl MU MOPOTOKOJIbI 6I/IOTeCTI/IpOBaHI/IH IIOYBbI, JOHHBIX
0CaaKOB, MOPCKHUX M IIPECHBIX BOJ, OTXOI0B;

OIIK-8: ciocobHOCTD 3Haer - COBpEMEHHBIC KOMITBIOTEPHEIC TEXHOJIOTHH TIpH cOOpe, XpaHSHHH,
NIPUMEHSTH COBPEMEHHBIE 06pa6OTKe, aHaliu3€ u I1epeaadc I/IHd)OpMaI_[I/II/I I pEeIICHUA
KOMIIBIOTEPHBIE TEXHOJIOTUHU MIPU HAYy4YHO-HUCCIECA0BATECIIbCKUX 3a1aq
cbope, XxpaHeHHH, 00paboTKe,
aHaJlM3e U mepenave
o - amanTUpoBaTh 3apyOCKHBIC METOMUKH K OTEYCCTBEHHBIM
reorpaduueckor HHPOPMAIUH U
Vmeer YCIIOBUSIM, oI0MpaTh TECT-00BEKTHI, OIICHUBATh ux
JUTSL PEIlIeHUs HAy4HO-
YyBCTBUTEIHHOCTH U IIPUTOIHOCTH JJIsI OMOTECTUPOBAHUS
HCCIIEI0BATENbCKUX U
MIPOU3BOJCTBEHHO-
TEXHOJIOTUYECKHX 3aJa4
po¢eCCHOHATBHOH NeATeTPHOCTH
Brnageer | CTAHAAPTHSHPOBAHHBIMH 3apyOC)KHBIMU U OTCYCCTBEHHBIMHU
A METOMKaMHU Po000TOOpa, MPOOOIOArOTOBKH, OHOTECTUPOBAHHS
- HUCTOPHIO, TEOPETHUYECKHE OCHOBBI M COBPEMEHHOE COCTOSHHE
3naer OMOJIOTHYECKOTO MOHHUTOPWHTA, OCHOBHBIC METONBI IIPOBEICHUS
OHMOJIOTHYECKOTO MOHHUTOPHHIA OCHOBHBIX Cpel: arMochepHoro
IK-2: cnoco6uocTs TBOpUECKH BO3/1yXa, BOJPI, 1104B
HCIOJIb30BaTh B HAYYHOU U
NPOM3BOACTBEHHO- Vmeer MPOU3BOIUTh MOJA00P METOMOB U TECT-CUCTEM JJIs  OIICHKH
TEXHOJIOTHUECKOM NeSTeIBHOCTH COCTOSIHUSI OMOCUCTEM B KOHKPETHBIX YCIOBUSAX HAPYIICHHUS CPEJIbI
3HaHUs (PyHIaMEHTAIbHBIX U
OPUKIIAHBIX PA3/ICI0B Bianeer nHpopManreid 00 OCHOBHBIX METOJIaX U MPUHIIUATIAX
CTIICHHUAJIbHBIX JUCTIATIINH A OMOTECTUPOBAHUS NIPU PEIICHUH MPO(ECCHOHANBHBIX 33/1a4
[IPOrpaMMbl MarucTpaTypbl
METOJIMKaMH OUOJIOTUIECKOTO KOHTPOJISI COCTOSIHUS OKPYKAIOIIeH
Brnaneet |cpenst

Ne | Konrtpomupyemsie Konap! u stamnsl popmupoBaHus OneHouHsle cpencTBa
n/n paszensl / TeMBbI KOMIIETEHIIUI TEeKYILIUN IIPOMEKYTO
JAUCHUITIIMHBI KOHTPOJIb YHas
aTTecranuAa
1 TeopeTI/IquKHe [IK-2 | 3naer: wucropumio, Teoperndeckue | CemuHap DK3amMeH
OCHOBBI U COBPEMEHHOE COCTOSIHHE
OCHOBBHI
OHMOJIOTHYECKOTO MOHHTOPHHTA,
6I/IOTeCTI/Ip0BaHI/I$I OCHOBHBIE  METOJBI  IIPOBEIECHMS
OMOJIOTHYECKOTO MOHHTOPHHTA
OCHOBHBIX cpel: arMmochepHOro
BO3/1yXa, BOJIbI, OYB
Ymeer: mpomsBoauth  nonbop | Cemunap, Ok3aMeH
METOJ0B U  TECT-CHCTEM MU | 3amura
OLICHKH COCTOSIHMSI OHocHcTeM B pedepaton
KOHKPETHBIX YCJIOBUSIX HapyLIEHUS
cpebl
Baapeer: nndopmanmen 00 | Cemunap, OK3ameH
OCHOBHBIX METOJaX W TMPUHIMNAX | s3amqura
OMOTECTUPOBAHKUA TPHU  PELICHUH pedepatos
npodecCHOHATBLHBIX 3a7a4




OIIK-

3HaeT: rIaBHbIE UCTOYHHUKH
AHTPONOTE€HHOI'O BO3JICHCTBUS Ha
SKOCHUCTEMBI;

TIPUHITUITE COBPEMEHHOTO
9KOJIOTHIECKOTO HOPMHUPOBAHUS
TEXHOT€HHBIX BO3IECUCTBUI Ha
OKPY’KaIoIIYIO Cpely Ha OCHOBE
OHMOJIOTHYECKHUX KPUTEPHUCB

Cemunap

DK3aMeH

YMeer: BEISIBIATH (PAKTOPHI pHCKa
B OKpYXarollen cpefe, ux
HWCTOYHUKHU U BO3/ICHCTBUE HA
OpPraHU3MbI-HUHIUKATOPbI

Cemunap

DK3aMeH

Buaaneer: HaBbIKaMu POBOAUTH
HUHTETPAJIbHYIO OLICHKY KauCCTBa
Cp€abl U CpaBHUBATH €€ PE3YJIbTAThL
C CYHICCTBYIOIIMMU HOPMATUBAMHU

Cemunap

DK3aMeH

buorectupoBanne
2 BOJIBI, IIOYB,
OTXOJI0B

OIIK-

3naer: 3apyOeKHBIE CTaHIAPTHI H
MIPOTOKOJIBI OUOTECTUPOBAHUS
MOYBBI, TOHHBIX OCAJKOB, MOPCKUX
Y MIPECHBIX BOJI, OTXOJIOB

CemuHap,
3amuTa

pedepatoB

DK3aMeH

YMeer: ananTupoBaTh 3apyOeKHbIC
METOJMKA K  OTEYECTBEHHBIM
YCIIOBHSM, nomoHupaTh  TecCT-
OOBEKTHI, OLICHUBATb ux
YYBCTBHTEIBHOCTE M INPUTOJHOCTb
JUI OMOTECTHPOBAHUS

Cemunap

DK3aMeH

Baageer: craHnapTU3UPOBAaHHBIMU
3apyOeKHBIMU U OTEUECTBEHHBIMU
METOIUKaMHU mpo6ooTdopa,
poOOIIOArOTOBKH,
OMOTECTHPOBAHUS

CemuHap,
J1abopaTopHbIE
paboTs!

DK3aMeH

I1K-2

3HaeT: OCHOBHBIE METO/IbI
HpOBEIEHHUS OMOIOTUIECKOTO
MOHHTOPHHTa OCHOBHBIX CPE/I:
aTMOC(EepHOT0 BO3/IyXa, BOJEI,
I10YB

CemuHap

DK3aMeH

JlaGoparopHbIit
PaKTUKYM

[1K-2

3HaeT: OCHOBHBIC TIPHHIHIIBI,
MOJIXO/IBI ¥ 00JIACTH [TPUMEHEHHS
OMOWHINKAIINA U
OUOTECTUPOBAHUS

Cemunap

DK3aMeH

YMmeer: BEIOMpaTh METOBI,
O00BEKTHI ¥ TOYKH 0TOOpa Mpod [yis
KOPPEKTHOTO IIPOBEACHHUS
OMOJIOTHYECKOT0 MOHUTOPHHTA
MPaKTHYECKU OCYIIECTBIISITh
OLIEHKY Ha3€MHBIX, BOJIHBIX,
MOYBEHHBIX IKOCHCTEM Ha OCHOBE
METOA0B OHOMHIUKAIIMHA U
OMOTECTUPOBAHUS;

IIPOM3BOIUTH IOAOOP METOJIOB U
TECT-CUCTEM JUISl OLICHKU
COCTOSIHUSI OMOCHCTEM B
KOHKPETHBIX YCIIOBHSAX HapyILICHHs
cpeibl

JlaGopatopHas
pabota

DK3aMeH

Baapeer: meroaukamu
OHMOJIOTHIECKOTO KOHTPOJIS
COCTOSIHUSI OKPY’KarolIeil cpeJibl

JlaGopatopHas
pabota

Ouenounvle cpedcmea 01 RPOMEHCYMOUHOU ammecmayuu

IIpome:xxyTouHasi aTrecTamusi CTYJIEHTOB.
CTYJEHTOB IO AucHUIUIMHE «buorecTupoBaHue MNPUPOIHBIX Cpel U OTXOA0B»

HpOMC)KYTO‘IHa}I arTecrauud




MPOBOJIUTCS. B COOTBETCTBHM C JIOKAJIbHBIMM HOPMAaTWBHbIMU akTamu JIBOY wu
aBisieTcs oO0s3aTenbHOM. [lpeaycMoTpeHa HpoMeXyTodHas arrecTtaius B ¢dopme
YCTHOT'O HK3aMEHa.

Bonpocsl K 3k3aMeny
1. MecTto OHUOTECTUPOBAHMS B CHUCTEME SKOJOTUYECKOro MoHuTopuHra. llemu u
MPUHITUIIBI IPUMEHEHUS.
. Tect-opranu3msl, TecT-PyHKINUN, UX BUIBI.
. TpeboBanust kK BBIOOPY TECT-OPTaHNU3MOB.
. «Pp16Has mpobay. Peakiuu ppi0 Ha 3arpsi3HEHUE BOJIBI.
. TecT-opranu3msl, UCMIOJIB3YEMBbIE B OMOTECTUPOBAHUN MOPCKUX BOJI.
. OT60p po6 BOMBI, MOYBBI, JOHHBIX OCAAKOB ISl OMOTECTUPOBAHMS. XPaHEHUE,
MOATOTOBKA MPOO.
. IlpuMeHeHne OMOIOrMUECKUX METOAOB I OLIEHKU OMAaCHOCTH OTXOJIOB.
8. HopMaTuBHbIE JOKYMEHTBI M HPOTOKOJBI 10 OMOTECTUPOBAHUIO BOJBI U BOJHBIX
BBITSKEK.
9. TecT-opraHu3Mbl, HCIOJIb3yeMble B OHOTECTUPOBAHUU NPECHBIX BOJ, MOYB U
OTXOJIOB.
10. OcobeHHOCTH BeNIeHUS KYIBTYp U PabOThI C MPECHOBOIHBIMU PAKOOOPA3HBIMH,
MHUKPOBOJOPOCIISIMU U UHPY30pHUSIMHU.

OOk Wi

\l

Kpurepuu BbICTABJICHUS OLCHKH CTYACGHTY HA JK3aMeHe M0 JAUCHHILINHE
«buorecTupoBaHNe NPUPOIHBIX CPEJ U OTXOA0B»:

OueHka «OTIMYHO» BBICTABISECTCA CTYIEHTY, €CIIM OH IJIyOOKO U MPOYHO
YCBOMJI MPOTPAMMHBIM MaTepuall, HWCUEPIIBIBAIOLIE, ITOCIENAO0BATENBHO, YETKO U
JIOTUYECKN CTPOMHO €ro M3JIaraeT, yMEET TECHO YBA3bIBATb TEOPHUIO C IPAKTUKOM,
cBOOO/IHO CHpAaBIIIETCS C 3a/JayaMH, BONPOCAMU M JAPYTUMHU BHUJAMHU IPUMEHEHUs
3HaHUM, TNPUYEM HE 3aTPyNHSETCAd C OTBETOM IPU BHJIOM3MEHEHMM 3aJaHUM,
UCIIOJIb3YeT B OTBETE Marepuall MOHOTpapUYecKod JHUTepaTyphl, MPaBUIBHO
OOOCHOBBIBAaeT MPHUHATOE pEIICHHE, BIAJCET pPA3HOCTOPOHHUMH HaBbIKAMHU U
IIPUEMAMH BBIIIOJIHEHUS NPAKTUYECKUX 3a/1ad, BJIAJEET NOHATHUMHBIM annapaTromM U
CIIELIMAJIbHOW TEPMUHOJIOTUEN.

OneHka «XOpoIIo» BBICTABIISIETCS CTYACHTY, €CJIM OH TBEPAO 3HAET MaTepHall,
IPAMOTHO U IO CYUIECTBY HU3JaraeT €ro, He JOMyCKas CyIlIECTBEHHBIX HETOYHOCTEHN B
OTBETE Ha BOIPOC, MPABWIBHO IPUMEHSET TEOPETUUECKHUE TTOJIOKEHHUS MTPU PELICHUN
MPaKTUYECKUX BONMPOCOB U 3a/1ay, BIaJeeT HEOOXOIMMBIMU HABBIKAMHU U MPUEMAMHU
UX BBIIIOJIHEHUS, BJIAJICET MOHATUIHBIM anllapaToM U CIIEHHAIbHON TEPMUHOJIOTHEN.

OneHka «yAOBJIETBOPUTEIBHO» BBICTABISIETCS CTYAECHTY, €CIM OH HMMEET
3HaHUS TOJBKO OCHOBHOIO MaTepuana, HO HE YCBOWJI €ro JAeTajeH, JOIMyCKaeT
HETOYHOCTH, HEJIOCTATOYHO IMpaBUiIbHBIE (YOPMYIUPOBKH, HAPYIICHUS JIOTUYECKOU
IIOCJIEAOBATEIBHOCTH B  M3JI0OKEHUU IPOIPAMMHOIO MaTrepuana, HCIbIThIBAET
3aTPYJHEHUS MPHU BBINOJHEHUM MPAKTHUYECKUX padoT, ci1abo BiafeeT MOHATUHHBIM
anrapaToM U CIEeNHAIBHOU TEPMUHOJIOTHUEN.

OneHka «HEeyIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYJIEHTY, KOTOPBIA HE 3HAET
3HAQUUTENBHOM YacTH IPOTPAMMHOIO Marepuala, JOIYCKAeT CyLIECTBEHHBIE



OI]_II/I6KI/I, HCYBCPCHHO, C OOIBIIMMH 3aTPYAHCHUAMM OTBCYACT Ha ITOCTABJICHHBIC
BOIIPOCKHI, HC BJIAACCT MOHSITUHHBIM alrapaTomMm u CHCHH&HBHOﬁ TepMHHOHOFHGﬁ.

Ouenounvle cpedcmea 014 meKyuiei ammecmayuu

Texymasi arrecramusi CcTyaeHTOB. Tekymias arrectauusi CTYJIEHTOB IIO
quciuiuinHe «buoTecTUpoBaHME NPUPOJHBIX CpPel M OTXOAOB» IPOBOAUTCS B
COOTBETCTBUM C JIOKAJIbHBIMH HOpMAaTUBHbIMH akTamu JB®Y wu saBusercs
oOsi3atenpHON. Tekymas arrectamuss 1o jaucuuiuinHe  «buoTecTupoBaHue
IPUPOJIHBIX CPEJl U OTXOJIOBY» MPOBOAUTCS B (hOPME KOHTPOJIBHBIX MEPOIPHUITHIA 1O
OLICHMBAHUIO (DAKTUYECKUX PE3yJbTaTOB OOYUEHHUS CTYJIEHTOB -- COOECEIOBaHUE 11O
TeMaM CEMHUHApCKUX 3aHATUH U JabopaTopHbIX paboT, 3ammra pedepara -- H
OCYUIECTBIISIETCS BEYILUM MPENOIaBaTEIIEM.

OObeKTaMu OIIEHUBaHUS BBICTYNAIOT:
- yueOHasi AMCUMIUIMHA (AaKTUBHOCTh Ha 3aHSITHSX, CBOEBPEMEHHOCTH BBIIIOJHEHUS
Pa3IMYHBIX BUJIOB 3aJaHUI, MOCEIAEMOCTh BCEX BHUJOB 3aHATHUH IO aTTECTyEMOMU
JTUCIUTUINHE);
- CTEIIEHb YCBOEHUS TEOPETUYECKUX 3HAHM;
- pe3yJIbTaThl CAMOCTOSTENBHON pabOTHI.

OneHunBaeTcs NOCEIIEHNE 3aHATHI, CBOEBPEMEHHOCTh U Ka4€CTBO MOJATOTOBKU
K CEMUHApPCKOMY 3aHATHIO, aKTUBHOCTh B IUCKYCCHH. Pe3ysbTaThl caMOCTOATENBHON
paboOThl  OLEHWBAIOTCS MO  KayecTBY IOATOTOBJIEHHOro  pedepara, €ro
MPE/ICTABIICHUIO U CTEIIEHBIO BJIAJICHUSI MaTepUajJIoM Ha OCHOBE OTBETOB Ha BOIPOCHI
(cm. IIpunoxenne 1). CreneHb yCBOEHUS TEOPETUUYECKUX 3HAHUM OLICHUBAETCS MO
MOJIHOTE OCBOEHHUS MaTepuala, YMEHHIO CTYIEHTOB TMPUMEHATh B Mpolecce
co0eceoBaHUsl  CIIEUUATBbHYI0  TEPMHUHOJIOTHIO, ONEPUPOBATh  MOHATHHUHBIM
anmapaTtoM M 3aKOHOMEPHOCTSMHM, JIEKAIIUMU B OCHOBE OHOJIOTMYECKON OIEHKU
Ka4ecTBa Cpepl.

Bomnpocs! 1 3a1aHusA K ceMUHAPaM
Cemunap 1. «Mcnosib30BaHue NpeacTABUTEIC PA3JIHYHBIX CHCTEMATHYECKUX
rpynn (0arapeii 0MoTecToB) B 0HOTECTUPOBAHUMN»

3aganue: mnoxoOpaTh CTaTbM TI0 MCIOJB30BaHHIO Oarapeil OHOTECTOB,
COCTOSIIIINX M3 3-5 TECT-OPraHU3MOB) JJISl OLICHKH TOKCHYHOCTH OTHEIBHBIX CpEX
(mouBa, MOpPCKHE€ BOJBI U JIOHHBIE OCAJKH, MPECHBIC BOJABI U JIOHHBIC OCAJKH,
CTOYHBIC BOJIbI, OTXO/bI) U 3arPS3HAIONTNX BEIIECTB.

B noxnane cooOumTh 0 coctaBe Oataper, OCOOCHHOCTSX pabOThl C KaXKIbIM
TECT-OPTaHU3MOM, €€ COCTAaBJISIONIMM, U OOBSACHUTH PA3HUIY B TECT-PEAKIUAX --
KaKOM M3 TECT-OPraHU3MOB OKa3aJICsi CAMbIM YyBCTBUTEIHHBIM.

B koH1IE mpUBECTHU CIIMCOK UCIIOJIb30BAHHOM JINTEPATYPHI.

Cemunap 2. «OTxoapn»
8. Hcrounmku oOpa3oBaHUs OTXOJIOB.
9. Bugsl oOpailieHus ¢ OTXOAaMH
10. OcHOBHBIE TOAXOBI K KITaCCU(PUKAIINK OTXOI0B. BHUIBI OTXOI0B.
11. OcHOBHBIE TPYyMIBl OTXOJOB corjlacHO DenepambHOMY KIaCCU(DUKAITMOHHOMY



KaTaJory OTXO/I0B

12. Knaccel OnacHOCTH OTXOJI0B, MPUHIUIIBI OTHECEHUS OTXOJI0B K OINpPEACICHHOMY
KJIACCY OIMAaCHOCTH.

13. Tlonp3ysich KiIacCU(PUKATOPOM OTXOJOB, MPUBECTH MPUMEPHI OTXOJOB Pa3HBIX
KJIACCOB OMACHOCTH.

14. HaiiTn, kakoMy KJacCy ONACHOCTH OTHOCSTCS OTXOAbl CEPHOM U a30THOM
KHUCIIOTHI, He(hTecoaepKalue IMYIbCUU.

Bompocsl 1is  cobecenoBaHMsi 1o pe3yJbTaraM JIaDOPATOPHBIX M
NMPAKTHYECKUX padoT
JlabopaTopHnasi padora Ne 1. OueHka TOKCHYHOCTH IOYB METOA0M

OHOTECTMPOBAHUSI C MCNOJIL30BaAHUEM Kpecc-cajaTa Lepidium sativum
KoHTposibHBIE BONPOCHI

1. Ot kakux pU3NKO-XUMHUYECKUX CBOMCTB MOYB 3aBUCUT WX TUIOJ0POUE?

2. Kakue KOMITOHEHTBI B aHAJIM3UPYEMBIX TTOYBAX MOTYT OKa3aTh CTUMYJIHPYIOIIEE
WJIM UHTUOUPYIOIIee BO3/ICHCTBUE HA POCT MTPOPOCTKOB?

3. Kakue pacTeHuss NpUMEHSIOTCS [JIsi OIEHKU TOKCHMYHOCTH T1o4B? Kakum
TpeOOBAHUSIM OHU JIOJIKHBI YIIOBJIETBOPSTH?

4. Kaxk mpoBoauTcsi MpoOONOArOTOBKA MOYB JUIsl aHAIK3a?

5. Kak u a4 yero onpenensitor BCX0KeCTb CEMSIH?

6. Ilouemy mpw BBIpAIIMBAHUN CEMSH B YBJIAXHEHHOMW TIOYBE M BOJAHOW BBITSDKKE U3

POOBI MOYBBI MOTYYAIOTCS pa3HbIe PE3YIbTATHI?

JlaGopaTopHasi padora Ne 2. OueHKa 4yBCTBUTEJIbHOCTH JIA00PATOPHOM
KYJbTYPbl MUKPOBOAOPOCIU Scenedesmus quadricauda k uxpomary
KaJus
KouTpoJsbHBIe BONIPOCHI
1. Kakue MUKPOBOIOPOCIIH YaIlle BCETO UCIIOIB3YIOT sl OMOTECTUPOBAHMS ?
2. C Kako# 1eNbI0 OIICHUBAIOT YyBCTBUTEIBLHOCTh TECT-KYJIBTYP K MOJICTLHOMY
TOKCUKAHTY?
3. B kaxkoii (aze pocta n0mKHA OBITh TECT-KYIBTYypa MUKPOBOopocieit? [louemy?
4. KakoBbl KpUTEpUH MPUTOTHOCTH KYIbTYpPhl Scenedesmus quadricauda nns
onorecTupoBaHus?
5. KakoBbl MEXaHU3MbI TOKCHYECKOT'O BO3JICHCTBUS OMXpOMAT-HOHOB Ha
rUAPOOUOHTOB?
6. C Kako# 1EeNbI0 TECT-KYJIbTYPhl TECTUPYIOT C IIOMOIIIHIO MOIEITEHBIX
TOKCUKAHTOB?

1. HOCHGHOB&TGHBHOCTB IMPOBCACHUS SKCIICPUMCHTA.



8. IlonsTtue 06 3(pheKTUBHBIX U JETATBHBIX KOHIIEHTpaIusax. Uto o3HadaroT L s,
ECs,?

9. Ilouemy yarie Bcero npu pacdyeTax 3()(HEKTUBHBIX U JICTANBHBIX KOHIICHTPAIIHHA
HaxoJIST TaKoBbIe, BhI3bIBatomue 50% rudens TecT-opraHu3MoB?

10. KakoBa npeaBapuTenbHas MaTeMaTHIeCKass 00paboTKa pe3yabTaTOB
dKCIIepuMeHTa 1o yctaHoBieHu0 LCsq?

11. CymHocTh rpaduyeckoro noaxoaa K BeraucieHuio LCsy mpoOUT-MeTo0M.

JlabopaTopHnasi padora Ne 3. OnpenesieHue Kjiacca OaCHOCTH OTX0I0B HA
OCHOBe OmoTtecta ¢ Artemia salina L
KoHTposbHbIe BOIPOCHI
1. Buonorus u sxojorus A. salina.
2. K kaxoif 5KOJOTHYECKON TpyMIe MO OTHOMICHUIO K COJIEHOCTH BOJBI OTHOCHUTCS
A. salina? Jlist recTupoBaHUs KaKUX OTXOJIOB €€ MOXXHO PUMEHSTH?
3. Kaxum o6pasom kynbrypa A. salina moarorasiuBaeTcs s SKCIIepUMeHTa?
4. Kak OIIGHUTh, MOXKHO JIM HCIOJNB30BaTh TecT-KynpTypy A. salina mis
onorecTupoBaHus?
5. ITlocnenoBarenbHOCTh MPOBEIEHUS SKCIIEPUMEHTA.
6. Uro Takoe JIKP50 u BKP10? Kak nx Berauciauts?
7. Kaxoil nomkHa ObITh KPaTHOCTb Pa3BEICHMS] BOJHOM BBITSDKKU ISl OTHECEHUS

otxon0B k V knaccy omacHoctu? Ko Il ximaccy onmacnoctu?

Kpurepuu ouenku (yCTHbIN 0TBET)

5 0a/10B -- €CIM OTBET MOKA3bIBACT MPOYHBIE 3HAHUS OCHOBHBIX IPOIIECCOB
U3y4aeMoul TMpeAMETHOM O00JIaCTH, OTIMYAETCS TIIYOMHOM W TOJHOTOW PACKPHITHSA
TEMBbI; BJIQJICHUE TEPMHUHOJOTMYECKHM aIapaToM; YMEHHE OOBSICHSITh CYIIHOCTD,
SBJICHUH, TIPOIIECCOB, COOBITUMH, Jenarh BBIBOABI W 000OIICHMS, JJTaBaTh
apryMEHTUPOBAHHBIC OTBEThI, TMPUBOJUTH TMPUMEPHI; CBOOOJHOE BIIAJICHUE
MOHOJIOTUYECKOW pEeYbl0, JIOTUYHOCTh M TMOCIEI0BATEIIbHOCTh OTBETA; YMEHHE
MPUBOIUTH MPUMEPHI COBPEMEHHBIX MPOOIEM U3ydaeMOu 00JIacTH.

4 panja -- OTBET, OOHAPYKUBAIOIINI MPOYHBIC 3HAHKS OCHOBHBIX MPOIECCOB
M3y4aeMoil MpeAMEeTHOW 00JIaCTH, OTIMYAETCS TIIYOMHOM M TOJHOTOW PACKPBITHSA
TEeMBbI; BJIaJICHHE TEPMHHOJIOTMYECKUM ammnapaToM; yMEHUE OOBSICHSATH CYIIHOCTD,
SBJICHUM, TIPOILIECCOB, COOBITUM, Jenarh BBIBOABI W 0000IIEHUS, JaBaTh
apryMEHTHUPOBAHHBIE OTBETHI, IMPHUBOJIUTH MPUMEPHI; CBOOOJHOE  BJIAJICHUE
MOHOJIOTUYECKON PEUbl0, JJOTUYHOCTh U MOCJEA0BATEIBHOCTh OTBETA. JlomyckaeTcs
OJIHa-JIB€ HETOYHOCTH B OTBETE.

3 0aju1a -- OLEHUBAETCA OTBET, CBUJICTEIHCTBYIONIUNA B OCHOBHOM O 3HAHUU
MPOIIECCOB HM3y4aeMOW TPEAMETHON 00JacTH, OTIMYAIOIIUNACS HEA0CTaTOYHOM
TIyOMHOW W TIOJIHOTOM PACKPBITHSI TEMbI; 3HAHHMEM OCHOBHBIX BOIIPOCOB TEOPHU;



cnabo  chopmMHpoBaHHBIMH  HABbIKAMH  aHaIW3a  SIBICHUH,  IPOIECCOB,
HEJOCTAaTOYHBIM YMEHHEM JlaBaTh apryMEHTUPOBAHHBIE OTBETHI M INPUBOAUTH
OpPUMEPBI; HEJOCTaTOYHO CBOOOJHBIM BIAJCHMEM MOHOJOTMYECKOM peubto,
JIOTUYHOCTBIO M MOCJIEA0BATEIBHOCTRIO OTBETA. J[omyckaercs HECKOIbKO OUIMOOK B
COJEP’KaHUU OTBETA; HEYMEHUE IMPHUBECTH MPUMEP PA3BUTHUS CUTYyallUH, IIPOBECTU
CBSI3b C APYTMMHU aCIIEKTaMU U3y4aeMoil 00J1acTu.

2 0anna -- OTBET, OOHapyXMBAIOIIMK HE3HaHHME IPOLIECCOB H3Yy4aeMOu
IpEeIMETHONW 00JIaCTH, OTIMYAIOLIUIICS HETTTyOOKHUM PACKPBITHEM TEMbl; HE3HAaHUEM
OCHOBHBIX BOIIPOCOB TEOPUH, HECPOPMHUPOBAHHBIMH HABBIKAMH aHAJM3a SIBICHUH,
IPOIIECCOB; HEYMEHHEM [aBaTh apryMEHTHPOBAaHHBIC OTBETHI, CIaObIM BIaJCHUEM
MOHOJIOTHYECKOW PEYbl0, OTCYTCTBHEM JIOTUMHOCTH W  IOCJIEI0BATEIHLHOCTH.
JlomyckaroTcsl cepbe3Hble OIIMOKH B COJIEPKaHUM OTBETA; HE3HAHWE COBPEMEHHOM
po0IeMaTUKH U3y4aeMoil 001acTH.



