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Oo6opoTHasi cTOpoHA TUTYJAbHOIO JucTa PITY /I

|. PaGouasn mporpaMmMa nepecMoTpeHa Ha 3acelaHnu Kadeapsol.
IIpoTokom oT« » 201 1. Ne

3aBenyrommii (ast) kadempoit

(mozmucs) (M1.0. damums)

Il. PaGouas nporpaMma nepecMoTpeHa Ha 3acefaHnuu Kadeapsl:
IIpoTokom oT« » 201 1. Ne

3aBenyrommii (ast) kadempoit

(moamnuce) (1.0. ®amuus)



AHHOTAIUA

Kypc «buonnaukanus v OUOTECTUPOBAHME» MpEIHA3HAYEH JUIsl CTYJIEHTOB
OakanaBpuaTa, OOy4YalOIIMXCA 10 HAIMPABICHUIO TMOJATOTOBKH «JKOJOTHS U
NPUPOAOIIOIL30BaHUE», MNPOGUIL «IKOJIOTHUs». TpyAOeMKOCTh  JUCHUTIIMHBI
coctarisger 108 gacos (3 3ET).

JuciuruiiHa BXOOUT B 0a30ByH0 4YacTh, OCHOBHOM MpPOQECCHOHATBbHBIN
OOIIEIKONOTHYECKUH MOyJib. METOAMYECKH M COAEpKATEIbHO KYypC CBsI3aH C
JTUCHUIUIMHAMU MOJYJISI TPOEKTHON AesTenbHOCTH («O0mas 3KOJOTHS»), MO
MaTeMaTUYECKUX TUCIUIUIMH U CKBO3HBIX TEXHOJOTHH («MaTtemaTuyeckue MEeTOobI B
DKOJIOTUW»), OCHOBHOTO MPOQPECCHOHAILHOTO  OOIMIEOMOIOTHIECKOTO — MOJYJIS
(«boranukay, «3o00morus», «bHOXHMHS»), OCHOBHOTO MPOQPECCHOHATBHOTO
CIEIUAIBHOTO KOJIOTUYECKOT0 MOAYJIA («MeTOobl SKOJTOTUYECKUX UCCIEIOBAHUN ).
Kypc saBnsieTcs npeamecTBYONUM i CIEAYIOMUX JUCHUILUIMH: «KOJIOTHYeCcKast
TOKCUKOJIOTUS», «IKOJOTUYECKUM TMPAKTHUKyM TIO OLIEHKE KayecTBa Cpeabl»,
«IIpoext 1O oOlEeHKe KadecTBa cpeapy, mnoaroroBka BKP. OcobGeHHOCTBIO
MOCTPOCHUSI Kypca SBJISIETCS COYETAaHUE Pa3UYHBIX METOJOB OOYy4YeHHs — Kak
JICKIIMOHHBIX 3aHATUH, O0ECMEeYMBAIOIIUX TOJYYEHHE U YCBOCHHUE HOBBIX 3HAHMM
CTYJIEHTaMHU, TaK U MPAKTUYECKUX PabOT, MO3BOJIAIONIMX MPUMEHUTh ATH 3HAHUS Ha
MpaKTUKe, CcHOPMHUPOBATH W YCOBEPIICHCTBOBATh HABBIKM OSKCIEPUMEHTAIBHBIX
VICCIIEIOBAHUM.

Iesb: MO3HAKOMUTH CTYACHTOB C TEOPETUYECCKUMHU OCHOBAMU MCIIOJIb30BAHMS
peakIui >KUBBIX OPraHU3MOB JJIS OIEHKM KauyecTBa WJIM H3MEHEHUs Cpeabl UX
oOHTaHUI.

3agaum:

® U3yYUTh NMPEUMYIIESCTBA U HEJAOCTATKH OMOMHIUKAIIMA U OMOTECTUPOBAHUS 11O

CPaBHEHUIO C JPYTUMHU METOAAMHU OLICHKH CPEJIbI;

® BBIICHUTH TPeOOBaHMS, IPEABABIICMBIC K OPraHU3MaM-UHINKATOpAM U TECT-
OpraHu3Mam;

® U3y4YWTh OCHOBHBIC HAIMpABJICHUS U METOAbl OWOWHIUKAIMUA COCTOSHHS
aTMoc(epHOro BO3/yXa, MPUPOJAHBIX BOJI, MIOYB;

® HAYUYUTHCS BBIABIATh U  OOBACHATH TMPUUYMHBI  PA3JIMYHBIX  PEAKIUI
OpPTraHU3MOB-UHAUKATOPOB U TECT-OPraHW3MOB;

® OIICHHWBATh IPUTOJHOCTh MECTHBIX BHJIOB JKMBOTHBIX W PACTCHUN JJIs
WCIIOJIb30BaHUs B OMOJOTMYECKOM KOHTPOJIE KaueCTBa CPE/Ibl.

JUis  yCHemHoro U3Y4YEeHHUS  JUCLHUIUIMHBI «buonHauKanua U
OnoTecCTUpOBaHUE» y OOYYAIONMIUXCSl JIOJDKHBI OBITh C(OPMHUPOBAHBI CIEAYIONINE
npeBapUTebHbIE KOMIIETEHINH:

e OK-5 — cmocoOHOCTH UCTIOMB30BATh COBPEMEHHBIE METOIbl U TEXHOJIOTHH (B
TOM 4Hciie UH(OPMAIIMOHHBIE) B TPO(ECCHOHATILHOMN eI TeIbHOCTH;

e OIIK-1 — BnageHue 0a30BBIMH 3HAHUSIMH B 00JIacTH (PyHIAMEHTaJIbHBIX
paszenoB MaTeMaTHKH B O0beMe, HEOOXOJMMOM JUIS BIAJACHHUS MaTeMaTHYEeCKUM
anmapaToM SKOJOTUYECKUX HayK, 00paboTku MH(OpMAIMU W aHajdu3a JaHHBIX I10



HKOJIOTUH ¥ TIPUPOIOTIOJIH30BAHUIO;

e OIIK-2 — oBnageHue 0a30BBIMH 3HAHUSAMHU (YHIAMEHTAIBHBIX pa3leoB
(bU3UKM, XUMUA U OMOJIOTMH B 00BheMe, HEOOXOAMMOM JIJII OCBOEHUS (PU3UUECKUX,
XAMHYECKAX U OWOJOTHYECKMX OCHOB B OKOJIOTHM W TPUPOJOINOIH30BAHUH,
BJIQJICHHEM METOJIaMH XUMHUYECKOT'O aHan3a, BJIaJICHUEM 3HAHUSIMHA O COBPEMEHHBIX
TUHAMWYECKHUX TPoIleccax B MPUPOJe U TexHochepe, o coctossHuu reocdep 3emim,
HKOJIOTUH U IBOJIOIUU OHOChEPHI, TIIOOATBHBIX YKOJIOTHYECKUX MPOOJIeMax, a TaKKe
METOJaMH OTOOpa W aHAJM3a TE€OJOTHYCCKUX U OMOJOTHYECKHX MpoO, BIIaIeHUEM
HaBBIKAMHM HWACHTHU(UKAIIMA ¥ ONHCAHUS OHOJOTHYECKOTO pPa3HOOOpa3us, €ro
OIICHKH, COBPEMEHHBIMUA METOJAaMH KOJIMYECTBEHHON 00paObO0TKN MHGOPMAIIHH;

e OIIK-4 — BJIJICHUE 0a30BBIMU o0mienpodeccuoHaTbHbIMU
(0OIIEIKOIOTHUECKUMHU) TPEACTABICHUSIMH O TEOPETHUYSCKUX OCHOBax o0OImei
OKOJIOTUH, TEOIKOJOTHH, DKOJOTUM UYEJIOBEKa, COIMAIbHOW DSKOJOTHH, OXPaHbI
OKpY’KaroIel CpeIbl.

B pesynbpTare uzydeHus JaHHON TUCHUIUIMHBL y 00y4aromuxcs: GopMUPYIOTCS
cleayromme mpodeccuoHanbHbIe KOMIETEHIIUU (3JIEMEHThI KOMIIETEHIIUN ).

Kon u ¢popmysmposka
AL opMyJTHp Jtanbl pOPMUPOBAHUS KOMIIETEHMHU

KOMIIETEeHIINH
OIIK-8 — Bnanenue 3Haer TEOPETUIECKHE OCHOBBHI OMOMHINKAIINN ¥ OMOTECTUPOBAHUS
3HaHUAMU O
BBI6I/IpaTI) OpraHu3MbI-UHIUKATOPbL )41 TECT-OpraHu3Mbl JJIsA
TEOPETUYECKUX Ymeer N
9KOJIOTHUECKUX MCCIIEeOBAHUN
OCHOBAax
9KOJIOTHYECKOT0
MOHUTOpPHUHTA,

HOPMHUPOBaHUS
CHIDKEHUS 3arps3HEeHUS
OKpY>Kalollleu cpeibl,
TEXHOTEHHBIX CHCTEM U
JKOJIOTHYECKOTO PHCKA,
CIOCOOHOCTBIO K
WCTIOJIb30BAaHUIO
TEOPETUYECKUX 3HAHUN
B MIPAKTUYECKOH

BJIa,Z[CCT HaBbIKaMH UCIIOJIB30BATh TCOPCTUUCCKUC 3HAHNA HA ITPAKTUKE

eI TELHOCTH
IIK-2 -- Bnaneuue OCHOBHBIE METOJbI OHMOJIOTMYECKOW OIICHKH BOIHOM, BO3IYITHOM,
MeToJIlaMu 0TOopa mpob | 3HaeT ITIOYBEHHOM Cpe/l.
Y TIPOBEICHUS] XUMHUKO-
AHAJIUTHYECKOTO

00pabaThiBaTh, CHUCTEMATH3UPOBATh W AHAIM3UPOBATH PE3YJbTATHI
aHaJM3a BPEIHBIX VYmMmeer

OMoMHIUKAIMU 1 OMOTECTHPOBAHUS
BEIOPOCOB B

OKPY’KaIOIIYIO Cpeny,
FEOXUMHUYECKUX
HCCJICIOBAHUM,
00paboTKM, aHaTM3a U METOJIMKAMU OMOJIOTUYECKOTO KOHTPOJISI COCTOSIHUS
CHUHTE3a Brnageer |OKkpyXxaromiei cpeasl

IIPOM3BOJCTBEHHOM,
IIOJIEBOU U
1abopaToOpHOA
9KOJIOTHYECKOU




nH(popMaIuy,
METOJIaMHU COCTaBJICHUS
IKOJIOTHYECKUX U
TEXHOTCHHBIX KapT,
cbopa, 0OpaboTKH,
CUCTEMAaTH3aIuH,
aHann3a nHGOpPMAIIHH,
¢dbopmupoBanus 6a3
JAHHBIX 3arPS3HCHUS
OKpY’Karollen cpelibl,
METOJIaMH OIEHKH
BO3JECHCTBUS Ha
OKPY’KaoIIyI0 Cpeny,
BBISIBJISITh HCTOYHUKH,
BU/JIBI U MACIITAOBI
TEXHOTCHHOTO
BO3JICUCTBHS

IIK-12 — cnocoOHOCTE
MIPOBOIUTH
MEpONpUATHUS U
MOHUTOPUHT MO 3aILUTE
OKpY>Karollen cpepl OT
BpPEIHBIX BO3JICVCTBUH,
OCYLIECTBIISTh
MPOU3BOICTBEHHBIN
9KOJIOTUYCCKUM
KOHTPOJIb

3HaeT

OCHOBEI OHOJIOTHYECKOTO MOHUTOpHHIA

YMmeet

OpraHU30BaTh M MPOBECTH OMOIOTUYECKYIO OIICHKY COCTOSIHUSI CPEJIBL,
MIPOAHAIM3UPOBATH PE3YNbTAThl HCCICIOBAHUS

Bmageer

HaBBIKAMH  OHMOJIOTHYECKOTO
IIOYBEHHOM, BO3IyIIIHOM CPEJIbI

KOHTPOJII  COCTOSIHMSI ~ BOJHOM,

[IK-22 -- Bnanenue
3HAHUSAMU B 00JIaCTH
MPOSIBIICHUS
aIanTaluOHHBIX
CIOCOOHOCTEH K
(dakTopam cpesbl Ha
Pa3HbIX YPOBHSX
OpraHHU3aIuU )KUBOTO:
TCHHOM,
BHYTPHUKIETOYHOM
(CTpYKTYpHOM H
OMOXUMHUYECKOM),
BHYTPHOPTaHU3MEHHOM
(opraHsl ¥ TKaHH),
MOMYJISIIIUOHHOM
(mokazarenu
POXKIAEMOCTH,
CMEpPTHOCTHU
MUTPAIHOHHBIC
MTPOILIECCHI, BO3pACTHAS
1 TIOJIOBAsI CTPYKTYPA,
HaCJIEICTBEHHOCTH ),
OMOIIEHOTHIECKOM
(BumoBoe OOraTCTBO U
paszHoobpasue,
TToKa3aTeln OOMITHS U
BBIPaBHEHHOCTH
OHOIEHO30B,
O6uopazHoobpasue um

3HaeT

OmoxuMHu4ecKkue, (QU3NOJIOTHUECKHE, aHATOMO-MOP(OIOTHIECKHE,
¢dopucTryeckne U OMOIEHOTHYECKHE TNPU3HAKH, OLIEHHMBAEMBbIC TPHU
OHOMHINKALIU

Ymeer

MIPOBOANTH OWOWHIWKAITMIO COCTOSHHS OKpYKalomell cpeasl Ha
Pa3HBIX YPOBHSIX OpPTraHU3AINH KUBOTO

Bnaneer

METOJIaMH aHanm3a OMOXMMHYECKHUX,
(hm3HoNIOTHYECKUX TeCT-(OyHKITHIA

MOP(OJIOTHYECKHX,




YCTOWYHBOCTS ),
9KOCUCTEMHOM,
o6uocdepHoM

s popmupoBaHUS BBINICYKa3aHHBIX KOMIIETCHIIMA B paMKax JWCIMILTAHBI
«buonHauKanuss ©W OWOTECTHPOBAHUE» TPUMEHSIOTCS  CICAYIOIIHE METOJBI
aKTUBHOT'O/ HHTEPAKTUBHOTO OOYUCHUS: JeKyuu-odeceovl, 0ocydcoenue pe3yibmamos
IKCNEPUMEHMATILHBIX pAOOM HA CEMUHAPAX.

CTPYKTYPA U COJIEP’ KAHUE TEOPETHYECKOMN YACTH
KYPCA

Pa3nen |. Bunonnaunkanus (6 gac.)

Tema 1. TeopeTrnueckne oCHOBBI OMOMHAMKAIMH (2 yac.)

Ucrtopust pasButust OuonHaukaruu. OCHOBHBIE HaIlpaBJICHUS COBPEMEHHOMN
OMOUHIUKAITTT (uTouHTMKaIHS, JIEHIPOVHANKALIHS, OpUOMHIUKALINS,
JUXCHOUHIUKAIIMSI, MUKpPOOHAsh MHAMKANUA U T.1.). [loHsATHE O OMOMHIMKAIIMU U
ouounaukaropax. [IpenMyriecTBa U HEIOCTATKA OUOMHAMKALIUUA 1O CPABHEHMIO C
JpYTUMHM  METOJJaMH  OLEHKHM  OKpPYXKallled  Cpelbl. Knaccuduxanus
OvouHaUKaTOpoB. TpeboBaHMs K OUOMHIMKAIIMOHHBIM HCCIEOBAaHUSM U BBIOODPY
OpraHU3MOB-UHIUKATOPOB. (CpaBHEHHE OCHOBHBIX OOBEKTOB OWOMHAMKAIIUA —
YKUBOTHBIX, pacTeHuit, MHUKPOOPTaHU3MOB. Turbl YyBCTBUTEIIBHOCTH
ononHANMKaTOpoB. OlleHKa JOCTOBEPHOCTH UHIUKATOPOB.

Tema 2. ®utonnaukanus (4 yac.)

OcoOEHHOCTM pacTeHHd — HMHIMKATOPOB KadecTBa Cpelbl. Y POBHHU
dbuTOMHIUKAIIMK, METOABl TpUMEHseMble B (QuromHaukanuu. buoxmmmueckue,
($bu3noI0rnYecKue, aHaToMO-MOP(OIOTUYECKUE, bnopucTudeckue u

OMOIICHOTUYECKUE MPU3HAKH, OLICHUBAEMbIC MPU OMOMHIUKAIUH.

Henapounankanvs, OpUOMHAMKAIMS, JIMXCHOMHAUKAIMSA. Buabsl apeBeCHBIX
pPacTEHHI, UCMOJb3yEMbIX B Ka4eCTBE MHAMKATOPOB. OTBETHBIE PEAKIMU JECPEBHEB
Ha 3arpsizHeHue. [lIkanbl 171 OLIEHKU KU3HEHHOTO COCTOSIHUSA J€PEBbEB. AHATOMO-
dbusnonornyeckue OCOOCHHOCTM MXOB M JIMIIAWHUKOB, HCIOJb3yeMble B
dbutonHaMKaMU. ['pynmbl TUIIARHUKOB 10 OTHOIIEHHUIO K 3arpsi3HEHUIO aTMOCHEPHI.
buoxumuyeckue, pusnonornueckue u MOpPQPOIOTUUECKUE PEAKIIUU JTUIIAMHIUKOB Ha
U3MEHEeHUsT B cpene ux oOutanusi. OCHOBHBIE TIOKa3aTeId, OIEHUBAaEMbIE B
JUXECHOUHUKAIIUU — TPOCKTUBHOE MOKPHITHE, TTOKA3aTEIh OOMIUs, MHACKC YUCTOTHI
atMoc(ephl, WHJIEKC MOJICOTOJIEPAHTHOCTH. Peruonanbnas IKasna
MOJIEOTOJIEPAHTHOCTH JIs tora [lanbHero Bocrtoka.

Paznen |1. Buonnaukamus cpen xu3Hu (8 yac.)

Tema 1. buonnaukanus 3arpsisHeHusi atmocepHoro Bo3ayxa (2 yaca).

[IpuopuTeTHbIe 3arps3HAIONIME BeliecTBA B atrMocdepe, WX HUCTOYHUKH U
Oouonornyeckoe nercTBue. Bo3aeicTBHE 3arps3HSIONIMX BEIIECTB M KUCJIOTHBIX
ocaikoB Ha pacteHusa. DopMbl Ta30yCTOMYMBOCTU PACTEHHU. 3aBUCHUMOCTD
ra30yCTOMYMBOCTH W Ta304yBCTBUTEIBHOCTH OT OHMOJOTUYECKHX OCOOEHHOCTEH
pacTeHull M W3MeHeHus abumotnueckux (aktopoB. Hecnernudbuueckne MHIUKATOPHI



CTpeccoBOW Harpy3ku Ha pactenusa. Crenududeckas HWHIUKAIUS 3arps3HEHUS
aTMoc(ephl.
Tema 2. BuonHIUKAUA COCTOAHNS BOJAHBIX IKOCHCTeM (4 yaca).

XapakTepuUCTUKa AHTPOINOIEHHBIX HW3MEHEHUH B BOJHBIX SKOCHUCTEMAX.
Tpoduocts, knaccudukamus BoJoeMOB MO TpopHOCcTH. [IprunHBI U TOCIENCTBUA
BTpoPUpoBaHUsT BOJOEMOB. OpUEHTUPOBOYHBIE KPUTEPUU OLEHKH TPOPHOCTU
CTOSIUUX BOJIOEMOB. PacteHuss — wuHAMKATOpPHI ASBTPOGHBIX ycnoBui. CreneHb
canpoOHOCTH, WHJEKC CanmpOOHOCTH. XUMHYECKHUE M OMOJOTHYECKUE W3MEHEHUS B
pa3HbIX 30HaX canpoOHOCTU. OIlEHKa COCTOSIHUS BOJIOEMAa MO OTACIbHBIM
WHIUKAaTOPHBIM IpynmaM (uaaekc Bynusucca, nnnexkc Maiiepa).

Tema 3. BuoMHIUKALMA COCTOSTHUA MOYBEHHOI0 MOKPoOBa (2 yaca).

Nuaukatopsl 3akucieHus mouB. HIMKATOphl MEXAHMYECKOTO COCTaBa I0YB,
JUTOUHJIUKATOPBl. OKOJOTMYECKHE TPYINIbl pPACTEHUH IO OTHOLICHHIO K
IJI0IOPOJIMIO, 3ACOJIEHUIO, XMMUYECKOMY COCTaBYy IMOYB.

Paznex |11. BuorecrupoBanue (3 yaca)

Tema 1. Teoperuueckue 0CHOBBI OMOTECTUPOBaHMS (2 Yaca).

Ucropust mpumenenusi OuorectupoBanus. «PriOHas mpobay. Buasl 6MoTecTos.
[IpeumymiectBa OuotecTrpoBaHus. TecT-opraHu3mbl, TecT-QYHKIHMH, WX BHIIBL.
TpebGoBanust k BIOOPY TecT-opraHu3MoB. [IpuMepsl peakiuii TecT-opraHu3MOB Ha
JEUCTBHE TOKCUKAHTOB.

Tema 2. BuorectupoBanue mopckux Boj (1 yac).

TecT-opranusmMpl, UCHOJIb3yeMble B OHOTECTUPOBAHMM MOPCKUX  BOJ.
TpeGoBanus kK HUM, (PUKCUpyeMble peakiuu. Vcrnoiab30BaHHEe MUKPOBOAOPOCIIEH B
onorectupoBaHuu. IlpuMeHeHne >MOPUOHOB M JMYMHOK MOPCKHUX €XKeW B
OMOTECTUPOBAHUM MOPCKMX BOJ. Buapl OHOTECTOB C€ MOPCKUMH  €3KaMHU.
Kputnueckne craanu pasBUTHS MOPCKUX €XKEU.

Il. CTPYKTYPA Y COJIEP)KAHUE MPAKTUYECKOM YACTHU KYPCA

IIpakTnueckue 3anaTus (34 yac.)
3ansitue 1. BoluncieHue HHIEKCA CAIPOOHOCTH NMPECHOTo BojgoeMa (2
yac.)

=

TeopeTnueckre OCHOBBI BBIYMCIICHUS MHIEKCA CallPOOHOCTH.

3HaueHUs HHJIEKCA I BOJOEMOB C PA3TUYHBIMHU YPOBHSIMH CallpOOHOCTH

3. PaGora ¢ Tabnuieil Mo MPUYPOUEHHOCTH Pa3IMYHBIX TPYIN U BHUIOB
THIPOOHMOHTOB K Pa3HBIM 30HAM CArPOOHOCTH.

4. BpluncIeHUE UHIEKCA, BEIBOJ 00 YPOBHE CAapOOHOCTH BOJOEMA.

N

3ansitue 2. Pacuer jJeTajJbHBbIX KOHIEHTPAI[HIi TOKCHKAHTOB /IJISI PAYKOB
Daphnia magna npoout-meroaom (2 1ac.)

1. Tlonsitue 00 3((HEKTUBHBIX U JETATHHBIX KOHIICHTPAIIHSIX.

2. CyurHocTh rpaduyuecKkoro moaxoaa K BEIYUCICHUIO POOUT-METOIOM.

3. Brruuciienve neTanbHbIX KOHICHTPALUH.

3ansatue 3. Pacuer >3¢PdeKTUBHONH KOHUEHTPAIUM HMOHOB MeHu,



NOJABJISIIONIEH POCT YHCIEHHOCTH KYJbTYPbl MHKPOBOAOpocau Scenedesmus
quadricauda (2 4ac.)
1. Kakue MUKpPOBOZOPOCIH Yallle BCETO UCIIONB3YIOT I OMOTECTUPOBAHUS?
2. C Kxakod TIeNbI0 OICHUBAIOT YYyBCTBUTEIBHOCTh TECT-KYJIBTYpP K
MOJICTThbHOMY TOKCUKAHTY?
3. KaxoBwl kpuTepuu MPUTOTHOCTH KYIbTYPHI Scenedesmus quadricauda nns
onoTecTUpOBaHUS?
4. KakoBbl MeXaHHU3Mbl TOKCHYECKOTO BO3JCUCTBHS HWOHOB MEIM Ha
TUAPOOHOHTOB?

3anaTue 5. UnenTndukanuss aHOMAJIWil pa3BUTHUA SMOPHOHAJIBHBIX H
JUYUHOYHBIX CTAAHIi MOPCKHX eKel Moj JeiicTBHEM TOKCHYHBLIX BellecTB (2
yaca).

1. XapakTepucTruka paHHEro pa3BUTHUS MOPCKHUX €XKEH.

2. Kputnueckue craguy SMOPHOHATBLHOTO M JIMTYUNHOYHOTO Pa3BUTHSI.

3. ComocraBieHre HOPMAJIBHBIX M aHOMAJIbHBIX SMOPHOHOB 1 JTMYUHOK.

3anaTne 6. Pacuer 3¢@dekTHBHBIX KOHUEHTpPanuil  HePTAHBIX
YIJIEBOJOPOAOB IJIsl MOPCKHUX esKeil MpoOuT-MeToAoM (2 4ac).
1. CocraBrneHue TaOMULBI MCXOAHBIX JAaHHBIX Ha OCHOBE pE3YyJIbTaTOB
TOKCUKOJIOTHYECKUX SKCIIEPUMEHTOB.
2. Pacuetr ECq
3. CormnocrapiieHUE NOJYyYEHHBIX JAHHBIX C YPOBHSAMU 3arpsizHeHus 3ai. [lerpa
Benukoro HeTsSHBIMU YTIEBOJOPOAAMHU.

3ansaTue 7. OQ0cyxkjaeHne pe3yjbTATOB JIA00OPATOPHBIX U MPAKTHYECKUX
pabor (2 yac).

JlaGoparopHbie padoThbI
JIaboparopHas pabora Ne 1. OnpejieiieHne akTHBHOCTH TepOKcH a3kl (2 vaca)

JlabopatopHass pabora Ne 2. OreHka BBIPaXEHHOCTH (IYKTyHpYyrOUiei
ACUMMETPUM JIMCTOBBIX IIJJACTUH Oepe3bl IJIOCKOJMCTHOM, NpOoM3pacTarolie B
pa3IMuHBIX palioHax T. BiaguBoctoka (4 yaca)

JlaGoparopHass pab6ora Ne 3. OmeHka TOKCHYECKOTO BO3IACHCTBHS
3arpsA3HSAIONIMX BEIIECTB B MOYBE HA MPOPACTAHUE CEMSH U POCT MIPOPOCTKOB Kpecc-
canaTa u peauca (4 Jaca).

Jlaboparopuas padora Ne 4. OmpeneicHre BbDKHBAEMOCTH padkoB Artemia
salina L. B MOpCKO# BOJie C pa3HOM COJICHOCTHIO W B PAacTBOpax TOKCHKAHTOB (4
Jaca).

Jlabopatopuass pabora Ne 5. OreHka 4YyBCTBUTEIBHOCTH JaOOPATOPHOMN

KYJBTYPbl MUKPOBOAOPOCH Scenedesmus quadricauda x nonam meau (4 gaca).

JIaGoparopHasi pabora Ne 6. OneHka 4yBCTBUTEIBHOCTU KYJIbTYphl NadHUN
Daphnia magna k Mo/ieIbHOMY TOKCHKAaHTy OuXpoMaty Kaius (4 daca).



I1l. YYHEBHO-METOJUYECKOE OBECIIEYEHHUE
CAMOCTOATEJBHOU PABOTHI OBYUYAIOIIIUXCSA

V4yeOHO-METOTUUECKOE

obecrieyeHue

CaMOCTOSITEIIbHOM

paboThI

oOy4Jaronmxcs o JucHuIUIiniHe « buonHanKanys u OMOTECTUPOBAHKEY MPEACTABICHO
B [Ipunoxenuu 1 u BKiItoYaeT B ceos:

HJ'IaH-I'paCbI/IK BBITTOJTHEHHUSI CaMOCTOSITCIILHOM pa6OTBI o AUMCHUIIIIMHE, B TOM

YUCJIC IPUMCPHBIC HOPMBI BDCMCHH Ha BBLIIIOJIHCHHUC 110 KAXKIOMY 3a/IaHUTO,

XapaKTepUCTHKa 3aJaHui AJI CaMOCTOSITEIbHOM paboThl OOydarolmxcs |
METOUYECKIE PEKOMEH/IALINHU TI0 UX BBITTOJIHEHUIO;

TpeOOBaHNUS K MIPEICTABICHUIO U O(OPMIIEHUIO PE3YJIbTaTOB CAMOCTOSITEIbHON
padoThI;

KPUTEPHHU OLIEHKU BBIIOJIHEHHS CaMOCTOSITEIbHON paboTHI.

IV. KOHTPOJIb IOCTW)KEHHUSI LEJENA KYPCA

OneHouyHbIE CPECTBA -

No Kontponupyemsie Konpl u aTamnst HANMEHOBAHIE
W pa3aensl / TeMBI ¢dbopmupoBaHus -
JUCIHATITHHEIL KOMITE T€HIIHIA TEKYIIHH HPOMEXKYTOTHAs
KOHTPOJIb aTTeCcTanusa
CobecenoBanne
10 BOTIPOCaM K |9K3aMeEH,
3Haet 71a00paTOpHBIM | BOMIPOCHI 1-5, 7-
pabote No 1 9,20-21
OTIK-8, (YO-1)
1. buonnaukanus I1K-2, JK3aMeH,
IIK-22 | Ymeer OTuer 1o BOIPOCHI 1-5, 7-
ma6oparoproii |9, 20-21
pabote Ne 1 (ITP- | 5k3amen,
Braneer 6) BONpockl 1-5, 7-
9,20-21
CobecenoBanue
10 BOIIPOCaM K |9K3aMeEH,
3Haer nabopaTopHbIM  |Bompockl 6-11,
pabote Ne 2 13-19
MK-2, (YO-1)
2. iﬁgiiﬂﬂmunﬂ cpelt [K-12, 9K3aMEH,
[IK-22 |VYmeer OT4YeT 1o BOIpOCHI 6-11,
nmaGoparoproii | 13-19
Brageer 6) BOMpocCH 6-11,
13-19
OIIK-8, CobecenoBanue SK3AMEH
3. buorectupoBanue IK-2, |3uaer 1O BOTPOCaM K| OCB; 20-24
[1K-22 1a00paTOpHBIM p




paboram Ne 3-6
(YO-1)

Otuer no
1a00paTOpPHBIM
pabotam Ne 3-6
Bnaneer (TTP-6)

YMmeet

9K3aMeEH,
Bornpockl 20-24

TuroBble KOHTPOJIBHBIE 3aaHUS, METOAUYECKUE MATEPHUAIIBI, ONIPEACIISIONINE
IPOLIETypbl OLICHUBAHUS 3HAHWUW, YMEHHI U HABBIKOB U (WJIM) OMbITA JEATEIbHOCTH,
a TaKkKe KPUTEpUU U TOKa3aTeld, HEOOXOAMMBbIEC ISl OLIEHKH 3HAHUM, YMEHHUH,
HABBIKOB M XapaKTEepPHU3YyIOIIHE d3Tambl (OPMUPOBAHUS KOMIIETEHIIMH B IpoIecce
OCBOEHHSI 00pa30BaTEIbHON MPOrpaMMBl, NpeacTaBieHsbl B [Ipunoxennn 2.

V. CIUCOK YYEBHOM JIUTEPATYPbI U HTH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEpaTypa
(3J71eKTPOHHBIE U MeYaTHbIE U3IaHMS)

1. JIsmenko O.A. buounaukamuss U OHOTECTUPOBAHHE B OXpaHE OKpYKarolen
cpenbl: YuebHoe nocobue // O.A. Jlsmenko. -- CII6: I'TYPIL, 2012. -- 67 c. --
Hayuyno-undopmanuonnsii 1ieHtp CankT-IleTepOyprckoro rocynapcTBEHHOTO
TEXHOJIOTHYECKOTO YHHUBEPCUTETAPACTUTEIBHBIX TOJUMEpPOB. Pexum mocrtyma:
nizrp.narod.ru/bioindikaziya.pdf

2. OnexynoBa M.I'. buonnaukanus 3arpsisaennii / M.I'. Onekynosa. — CII6.: U3x-
Bo C-II6. VYm-ta, 2016. - 300 «c¢. - Pexum  gocryma:
http://znanium.com/catalog/product/941411

3. Ckymuenko B.B., Cokonosa JI.O. buonnaukamnust okpysKaromei cpesbl: yaeoHoe
nocobue / B.b. Ckymnuenko, JI.O. CokonoBa. — CII6. : CIIOIJITY (Cankt-
[TerepOyprckuii rocy1apcTBEHHBIN JIecoTeXHUYeCcKuil yauBepcuteT), 2009. -- 73
c. -- Pexxum gocrtyna: http://e.lanbook.com/books/element.php?pll_1d=45196

JlonoJHUTEIbHAS JIUTEPATypPa
(mevyaTHbIE U YJIEKTPOHHbIE U3IAHMS)

1. Apanbaesa JI.C., Ypasrunpaun P.B., Kynarun A.}O. OueHka OTHOCHTEIBHOTO
JKU3HEHHOTO COCTOSHUS M CTAaOMJIBLHOCTH pa3BUTHs Oepesbl mosucion (Betula
pendulaRoth.) ropona Canasat / Bectauk OI'Y. 2009. — Ne 6. — C. 39-42.

2. buowHnmukarus 3arpsi3HEHUN Ha3eMHBIX dKocucteM / mof pen. P. [lyGepra; mep.
c Hem. I'. U. Jlolinunoit, B. A. TypuanunoBoiu. -- M.: Mup, 1988. -- 348 c.

3. buonornueckuii  KOHTpPOJIb  OKpY)Kallled  cpeabl:  OMOMHIMKAIMS |
ouorectupoBanue. /mox pen. O.Il. Menexosoir u E.M. Eroposoii. — M.:
Axkanemus, 2007. — 288 C. — Pexum JIOCTyIIA:
http://www.ecoindustry.ru/tutorial.html

4. bparunckuit JLII,, Wrnatiok A.A. BusyanpHo (QuKCHUpyeMble peaKiuu

IIPECHOBOIHBIX THAPOOHMOHTOB KaK SKCIPECC-MHIUKATOPhI TOKCUYHOCTH BOIHOM
cpensl // T'uapobuon. xypH. 2005. — T. 41, Ne 4. — C. 89-103.


http://znanium.com/catalog/product/941411
http://www.ecoindustry.ru/tutorial.html

5. bynoxoB A.Jl. Dxomoruueckas orieHKa cpenbl Mmetogamu ¢utonHaukarmu / A Jl.
bynoxos. — bpsuck: U3narensctBo BI'TIY, 1996. — 104 c.

6. bypaun K.C. OcnoBbl 6uonornyeckoro mouutopunra / K.C. bypaun. — M.: U3z n-
Bo MI'VY, 1985. - 158 c.

7. TenamBumu [1.b., Jlobanora WN.B., Epodeea E.A., Haymoa M.M. Biusaue
JIECOMATOJOTUYECKOTO  COCTOSIHMSL ~ Oepe3bl  TMOBHMCIONH  HAa  BEJIMYUHY
GbayKTyupymoomei acuMMETpuM — JUCTOBOM  TuiacTuHkM  //  TloBoJDKCKuit
skoJornueckuid xxypaai. 2007. — Ne 2. — C. 106-115.

8. 3axapoB B.M., bapanos A.C., bopucos B.U., Banmenkuit A.B., Kpsokera H.T,
Yuctsakosa E.K., UyOunumsumu A.T. 310poBbe cpepl: MeToAnKa otieHkn / B.M.
3axapoB, A.C. bapanoB, B.1. bopucoB u ap. — M.: lleHTp 3K0JIOrHYECKOU
otk Poccun, 2000. — 68 c.

9. Kpsxesa H.I'., YUuctsakosa E.K., 3axapoB B.M. AHanu3 cTaOuIbHOCTH pa3BUTHUSA
Oepe3bl TTOBUCIION B YCIIOBUSAX XUMHUUYECKOTO 3arpsi3HeHus // Dxosorus. 1996. —
Ne6. — C. 441 - 444,

10.JIykpsinoBa O.H., XKypasens E.B., HenopoctkoBa WU.I'. OMOpuOHBI U JUYUHKU
MOpCKUX exell B OuortectupoBanuu Mopckux Boa / O.H. JlykesnHoBa, E.B.
Kypagenb, N.I'. HenopoctkoBa. — BnaguBocrok: M3n-so [lanbHeBOCT. yH-Ta,
2004. -39 c.

11.Meronuka OTIpeIeTICHUS TOKCUYHOCTH BBICOKOMUHEPATN30BAHHBIX
MOBCPXHOCTHBIX M CTOYHBIX BOJI, IIOYB W OTXOJOB II0 BBDKHBACMOCTH
COJIOHOBAaTOBOJHBIX paukoB Artemia salina L. — M.: MI'Y um. M.B.

Jlomonocosa, 2006. — 26 c.

12.0OcuoBu oOloiaaixkammu // S1.I1. Timyx. — Kui: Hayk. ymka, 2012. — 344 c.

13.OCHOBBI SKOTCOJIOTHH, OMOWHIUKAIIMKN U OMOTECTUPOBAHUS BOJHBIX SKOCHCTEM /
nop pen. B.B. Kypunenko. — CI16.: U3n-Bo C-116. Yu-ta, 2004. — 448 c.

14.PyKOBOACTBO TIO OMNPEACICHUI0 METOJOM OUOTECTUPOBAHHS TOKCUYHOCTH BOJI,
JIOHHBIX OTJIOKEHUH, 3arps3HSIONIMX BEHIECTB U OYpOBBIX PacTBOPOB. — M.:
POOUA, HUA — ITpuponaa, 2002. — 118 c.

15.Cemenuenxo B.II. Ipuniuner u cucrembl OuomHaukanuu Tekydux Boj // B.IL.
Cemenuenko. — Munck: Opex, 2004. — 125 c.

16.Cxupuna N.®., KoxenkoBa C.U., PonaukoBa .M. DnudutHbIe TUIMTAHHUKA
[Tpumopckoro Kpas ¥ UCIOIb30BaHUE X B dKOJOTUYecKoM Mouutopunre / 1.O.
Cxkupuna, C.1. Koxenkoa, I.M.PonnukoBa. — Bnagusoctok: lanenayka, 2010.
— 150 c.

17.Connarosa B.1O. ®nykryupytromias acuMmeTpust Oepessl miockomuctHou (Betula
platyphylla Sukacz) xak kpuTepuii KadecTBa TOPOJCKHX TEPPUTOPHIA,
MOJIBEP)KCHHBIX ~ aHTPONOTCHHOMY  BO3JeHcTBHIO (Ha TmipuMmepe SIKyTum).
ABtoped. qucc. ...kaHa. ouon. Hayk. — SAkyrck: Axyrckuit ['oc. YH-1, 2006. — 18
C.

18.CtpensiioB A.b, 3axapoB B.M. PeruonanpHass cuctema OHOJOTHYECKOTO
MOHUTOPUHTA HE OCHOBE aHalM3a CTAOWILHOCTH pa3BuTHs // Vcnonb3oBanue u
oXpaHa PUPOJIHBIX pecypcoB B Poccun. 2000. No 4-5.
http://www.priroda.ru/reviews/detail.php?1D=4259

19.Typosue B.Jl., KpacnoB B.C. buoumnmukamus: VYyebnoe mocobue / B.JIL.



N

Typosies, B.C. Kpacnos. -- TBepb: TBepckoii roc. yH-T, 2005. -- 260 c.-- Pexxum
nocryma: http://window.edu.ru/resource/889/77889

20.Tropun A.H., Xpucrodpopoa H.K. BbriGop TecToB a1 OICHKH 3arps3HCHUs
Mopckoit cpeast // buon. mops. 1995. —T. 21, Ne 3. — C. 320-327.

21.Xpuctodoposa H.K. buonnaukaiims 1 MOHUTOPHUHT 3arps3HEHUs] MOPCKHX BOJT
TsokenbiMu MeTasuiamu / H.K. Xpucrodoposa. — JI.: Hayka, 1989. — 192 c.

22 lappuna E.I'., ConmatoBa B.FO. ®nykryupyromas acuMmeTpus Oepesbl
mwiockomuctHoit  (Betula platyphylla Sukacz) kak moka3aTenp KadecTBa
ropoackoit cpensl / MUTC-HAVYKA: MexayHapoaublii Hay4dHBIM BECTHHK:
ceTeBoe dMeKTpoHHOoe HayyHoe n3nanue. 2006. — Ne 4. — C. 79.

23.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.

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

25.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.

Ilepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH
«HHTEpHET»
BI/IOTCCTI/IPOBaHI/Ie B BOIIPOCax M OTBCTAX
http://www.bioassay.narod.ru/biotest/biot.html
Dkojorus npousBoAcTs http://www.ecoindustry.ru/tutorial.html
[TpuHIUTIBEI TOCTPOCHUSI OMOTECTOBOM CUCTEMBI
http://fadr.msu.ru/~letap/biotesting.html
buonnaukanus BogHOM hayHbI
http://www.ecosystema.ru/O7referats/mon_biota/mon_biota.ht
buorectupoBanue. OO1HEe BOIPOCHI
http://forum.integral.ru/viewtopic.php?f=34&t=10281
PykoBOACTBO MO OMOTECTUPOBAHUIO CTOYHBIX BO/JI
http://www.complexdoc.ru/ntdtext/541963/5

Iepeyenb nHGPOPMAIMOHHBIX TEXHOJIOTHI U IPOTPAMMHOIO0 00ecreYeHust
He ucnonvzyromes

VI. METOANWYECKHUE YKA3ZAHHUSA 10 OCBOEHHUIO JUCHUIIJIMHBI

Meronuueckue ykazaHus 10 UM3Yy4YEHUIO Kypca «buomHmukamus wu
OMOTEeCTUPOBAHUEY COACPIKATCA B CIEAYIOIIEM U3TaHUU:

Kypasenr E.B. buownmukamuss wu OuworectupoBaHue: Meroandeckue
pPEKOMEHJAIMU JUIsl CTYJIEHTOB, OOYYAIOIIMXCS 10 HaIpaBJICHUI0O OKOJOTUA H


http://window.edu.ru/resource/889/77889
http://elibrary.ru/issues.asp?id=11932&selid=429218
http://elibrary.ru/issues.asp?id=11932&selid=429218
http://elibrary.ru/issues.asp?id=11932&jyear=2006&selid=429218
http://elibrary.ru/contents.asp?issueid=429218&selid=9288929
http://www.ecoindustry.ru/tutorial.html
http://www.ecosystema.ru/07referats/mon_biota/mon_biota.ht

npupononons3zoBanue / E.B. XKypasens. — Bnagusocrok: M3a-so [lanbueBoct. YH-
ta, 2011. - 20 c.

VII. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUTLIAHBI
3aH}ITI/IH IMPOBOIATCA B Ha60paTopHH XUMHYCCKOT'O ITPAKTUKYMa B 3KOJIOTUHU U
Ha60paT0pI/II/I 6I/IOJIOI‘I/ILI€CKOFO IMPAKTUKYyMa B 3KOJIOT'UH, OCHAUICHHBIX
MHKpOCKOHaMI/I U XUMHNWYCCKUMHU HpI/I60paMI/I.
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IInan-rpa¢guk BHINOJTHEHHSA CAMOCTOATEIbHONH PadOThI MO IMCHMILIMHE

Bun IpumepHbIe
Ne Jara/cpoxkn .
CaMOCTOSITEJIbHOW | HOPMBI BpeMeHHU Ha | Dopma KOHTPOJs
n/n BbITIOJIHEHM I
padoThI BbINOJIHEHH €
N3yueHue oCHOBHOM
U JOTOJIHUTEIBHON
Co0OecenoBanue
1. 2-4 Henens JTUTEPATYPHI 10 3 (VO-1)
pazneny
«bnonnaukanusy
Ot60p
OMOJIOTUIECKOTO
2 3 Henmens Marepuana s 1 JNlabopatopHas
' o pa6ora (ITP-6)
1ab0paToOpHOit
pabotsl Ne 1
[ToaroroBka oTuera CobecenoBanue
3. 4-5 nenens o n1abopatopHoit 2 (YO-1), mpoBepka
pabote No 1 oTyera
N3ydyenne ocHOBHOI
U TONIOJTHUTEIbHOM
JUTEPaATYpPHI O CobecenoBanue
4, 6-8 "Henena patyp 3 A
pazzaeny (YO-1)
«buounnukanus
CpeJl JKU3HI
[ToaroroBka otuera CobecenoBanue
5. 7 Henens o nabopatopHoit 2 (YO-1), mpoBepka
pabote No 2 oTyera
N3ydyenune ocHOBHOI
U TONIOJTHUTEIbHOM
CobecenoBanue
6. 9-12 negens JUTEPaTypHI 10 3 (VO-1)
pazneny
«buorectTupoBanue»
OT60p P00 MOYBHI
p 1P . JlaGopatopHas
7. 14 Henens Ui 1abopaTopHOi 1
pa6ora (ITP-6)
pabotsr Ne 3
[Toaroroska
I CobecenoBanue,
OTYETOB 10
8. 16-17 nenens 6 MIPOBEpPKa OTYETOB
1ab60paTOPHBIM (VO-1)
paboram No 3-6
ITonroroska k
9. B teuenue cemectpa A 36 Ok3amen (YO-1)
IK3aMEHY
TpeOoBanuss K mNpeacTaBJeHMI W O0QOPMJIEHHI0O  Pe3yJIbTATOB

CaMOCTOAATE/IbHOI PadOThI

B xone nabopaTopHoii paOOoThI, BBITOJIHIEMOW BO BpEMs ayIUTOPHOIO 3aHSTHS,
BCE HAOJIIOJICHUS TIO X0y BBITIOJTHEHHSI DKCTICPUMEHTA, PE3YIbTaThl 3alMCHIBAIOTCS B
TeTpaas. Jns O6oree MONHOTO K€ OCMBICTICHHS Pe3yIbTaTOB PaOOTHl M 3aKPEIUICHUS
METOJUKHA €€ BBIMOJTHEHHUS CTYIEHTBl CaMOCTOSTEIbHO O(OPMIISIOT OTYET TIOo
nabopaTopHO paboTe.




OTueT COCTOUT U3 YeThIpeX 00s3aTeNbHBIX YaCTEH.

1. HammeHOBaHUWE U 1I€Ib BBHITTOJHEHUSI paOOTHI, TIEPEYCHb U OMUCAHKNE IPUOOPOB U

0o0Opy/IOBaHUs, TEOpPETHUECKOe OOOCHOBaHHWE pPabOThI, 3aKOHOMEPHOCTH,

JIeKaIe B OCHOBE €€ BBITIOJTHCHHS.

XoJ paboThl (TU1aH €€ BBITIOJIHEHUS ).

3. Pesynprarel paboThl, BKIIOYAIONINE pE3yJIbTaThl H3MEpPEHHH, mX 00paboTKy,
pacuetbl. Ilo kaxkmoilt oTnenbHOM paboTe dopma dukcanuu (aKTHIECKOTO
MaTepuaia (B BUje TaOJHIl, pUCYHKOB) YKa3aHa B METOJAMYECKUX MTOCOOUSIX.

4. BwiBompl o pabore.

no

KpuTtepun o1ieHKH BBITIOJIHEHNSI CAMOCTOSTEILHOI PadoThI

5 0anji0B BBICTABISETCSA, €CIAM CTYIASHT NPEICTABHJI IOJHBIA OTYET TIO
nabopaTopHO#l paboTe, COAEpXk aIMii BCE HEOOXOTUMBIC pasleibl U PE3yJbTaThI
CaMOCTOATENbHON pabOThl, CTATUCTUYECKHUE CBEACHUS, IIPOJEMOHCTPUPOBA 3HAHUE
U BJAQJICHHE HABBIKOM CAMOCTOSITEIBHOM HCCIE0BATENIbCKON paboThl 1O TeMe
UCCJIEIOBaHMs; METOJAaMM U TMpueMamu aHanuza. [lpm ycTHOM oOTBeTe Ha
co0eceqoBaHUU (PAKTUYECKUX OIMIMOOK, CBS3aHHBIX C MOHUMAHHUEM MPOOJIEMBbI, HET.
OTBeT MOKa3bIBa€T MPOYHBIE 3HAHUSI OCHOBHBIX MPOIIECCOB MU3y4aeMOW MPeAMETHON
0o0NacTH, OTIMYaeTCd TIIYOMHOM M TIOJHOTOM pAaCKpBITHS TEMbI, BIIJICHUE
TEPMUHOJIOTUYECKUM  anmaparoM; YMEHHE OOBICHATh CYIIHOCThb, SIBICHHH,
IPOLIECCOB, COOBITUH, NI€NaTh BBIBOJABI U O0OOIIEHHUS, JaBaTh apryMEHTUPOBAHHbBIC
OTBETHI, MPUBOAUTH MPUMEPHI; JIOTHYHOCTh U MOCJEAOBATEILHOCTh OTBETA; YMEHHUE
MIPUBOJINUTH PUMEPBHI.

4 Oajuia BBICTABIACTCS, €CJIM CTYAEHT NPEACTABWI IIOJHBIA OTYET IIO
nabopatopHOil paboTe, coAepKaluii Bce HEOOXOAUMBIE pa3feiabl U PEe3ybTaThl
CaMOCTOSATEILHON Pa0OThI, CTATUCTUYECKHUE CBEACHUS, TIPOJECMOHCTPUPOBAT 3HAHHE
U BJAQJICHHE HABBIKOM CAMOCTOSITEILHOM HCCIE0BATENbCKON pabOThl 1O TeMe
WCCJIEIOBAHMSI; METOJIaMU U TipueMaMu aHanu3a. [Ipu cobecemoBannn 0OHAPYKHII
MPOYHBIC 3HAHUSI OCHOBHBIX MPOIIECCOB M3Y4aeMOU MpeaMETHOM 00J1acTH, BIaICHUE
TEPMUHOJIOTHYECKUM  amnmapaTroM; yMEHHE OOBSCHATH CYIIHOCTh, SIBJICHUH,
IIPOIIECCOB, COOBITHM, JeIaTh BBIBOJALI M 00OOIIEHHUS, OJTHAKO JOIYCTUI OIHY-IBE
HETOYHOCTH B OTBETE.

3 0ajuia BBICTABISACTCSA, €CIU CTYJEHT MPEACTaBUII OTYET MO JTaOOpaTOPHOM
pabote ¢ HenoyeTamu. [Ipu cobecenoBaHuu OOHAPYX U HEAOCTATOUHYIO TNIYOUHY U
MOJIHOTY PACKpBITHUS TEMBI, 3HAHWE OCHOBHBIX BONPOCOB TEOPUH; CIA0O0
c(hOpMHPOBAaHHBIEC HABBIKM aHAIM3a SIBJICHUH, MPOIIECCOB, HEOCTATOYHBIM YMEHUEM
JaBaTh apryMCHTHPOBAHHBIC OTBETHl M TIPHUBOJIUTH MPUMEPHI, HEIOCTATOYHO
CBOOOHOE BJIAJCHUEC MOHOJIOTHYECKON PEUbI0, JIOTHUYHOCTh M TOCIICIOBATEIIBHOCTD
OTBETA.

2 0ajnJia BBICTABISCTCSA, €CIM CTYJAEHT MPEACTaBWII OTYET MO JTaOopaTOpHOM
paboTe €O 3HAYUTCIBLHBIMH HeaodeTamMu u omuOkamu. Ilpm cobecemoBanuu
OOHapy>KuJl HE3HAHWE TMPOIECCOB HM3ydyaeMOW MPEIMETHON 001acTH, HErIyooKoe
pPacKpBITHE TEMbI; HE3HAHHWE OCHOBHBIX BOIIPOCOB TEOPUHU, HECHOPMUPOBAHHBIC
HABBIKM aHalM3a SIBJICHUM, MPOIECCOB; HEyMEHHE JaBaTh apryMEHTHPOBAHHBIC
OTBETHI, CJa00€ BIIAJICHUEM MOHOJOTHYECKON pEUbi0, OTCYTCTBHE JIOTHYHOCTH U



nocJIeIoBaTeIbHOCTH. JOMyCTHII Cephe3Hble OIMMMOKA B COJIEPKAaHUU OTBETA,
OOHapy>KuJ1 HE3HAHUE COBPEMEHHOM MPOOJIEMAaTUKH U3y4aeMoil 00J1acTu.
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Hacnmopt ®OC

Koa u popmynuposka
KOMIIEeTeHII U

Jrtanbl GopMHPOBAHUS KOMIIETEHIIUU

OIIK-8 — Bnagenne
3HAHUSIMH O
TEOPETUIECKHUX
OCHOBax
AKOJOTUYECKOTO
MOHHUTOPHHTA,
HOPMUPOBaHUS U
CHIDKCHUS 3arps3HCHUS
OKpY’Karollen Cpelibl,
TEXHOTCHHBIX CUCTEM U
SKOJOTHYECKOTO PUCKa,
CIOCOOHOCTBIO K
HCTIOJTE30BAHUIO
TEOPETUYECKUX 3HAHUI
B IIPAKTHYECKOU
JeSITeTbHOCTH

3HaeT

TCOPETUYCCKUEC OCHOBBI 6I/IOI/IHI[I/IK3HI/II/I nu 6I/IOT6CTI/IpOBaHI/I$I

YmMmeer

BLI6I/IpaTI) OpraHu3MbI-UHIUKATOPbI n TECT-OPraHUu3Mbl JUIA
JKOJIOTHYECKUX HCCIICIOBAaHUN

Bnaneer

HaBbIKaMH HUCIIOJIB30BATh TCOPECTUUCCKUE 3HAHUA HA IIPAKTHKE

MK-2 -- Bnagenne
METOJIaMHU 0TOOpa MPoo
U IIPOBEICHUS XUMHKO-
AHAJIMTUYIECKOTO
aHaJ3a BpeIHbIX
BBIOPOCOB B
OKPY’KaloILyI0 Cpeny,
TCOXUMHUYECKUX
HUCCIEIOBAHUN,
00paboTKH, aHANH3a U
CHHTE3a
MPOU3BOJICTBEHHOM,
MOJIEBOU U
1abopaTOpHOA
3KOJIOTUYECKOMN
WHpOPMAITUH,
METOAAaMHU COCTaBJICHUS
JKOJIOTHYECKUX U
TEXHOTEHHBIX KapT,
cbopa, 00paboTKH,
cUCcTeMaTH3alIH,
aHanm3a nHPOpPMaIInH,
(hopmupoBanus 6a3
JAHHBIX 3arps3HEHUs
OKpY>Kalolllen cpeibl,
METOIaMH OI[CHKH
BO3/IEIICTBHA Ha
OKPY>KaIoIIyI0 Cpeny,
BBISIBIISITH HCTOYHUKH,
BUJBI U MacIITa0bl
TEXHOTE€HHOTO
BO3JICHCTBUS

3HaeT

OCHOBHBIC METOJbI OHMOJIOIMYECKOW OIICHKM BOJIHOMN, BO3IYIIHOM,
TMOYBEHHOMU Cpe/l.

YMmeet

00pabaThiBaTh, CHUCTEMATH3UPOBATh W AHANU3UPOBATH PE3YJIBTAThI
OMOWHIMKAIIMKA U OMOTECTUPOBAHUS

Bnaneer

METOJIMKaMU OMOJIOTUYECKOTO KOHTPOJIS COCTOSTHUS
OKPYXAaIOIIEH Cpeabl

ITK-12 — cnocobHOCTH

3Haer

OCHOBBI OMOJIOTHYECKOIO MOHUTOpPHUHTA




MPOBOJUTH
MEpONPUATHUS U
MOHMTOPHHT IO 3aIlUTE
OKpY’Karollen cpelibl OT
BpPEIHBIX BO3JICVCTBUN,
OCYIIECTBIISITH
MPOU3BO/ICTBEHHBIN
9KOJIOTUYCCKUM
KOHTPOJIb

Ymeer

OpraHu30BaTh U MPOBECTH OUOIIOTUYECKYIO OIICHKY COCTOSIHHS CPEJIbI,
MIPOAHATU3UPOBATh PE3YIbTATHI UCCICAOBAHUS

Bnaneer

HaBBIKAMH  OHMOJIOTHYECKOTO
[IOYBEHHOM, BO3IIIHON CPEIbI

KOHTPOJIA COCTOsIHHUA BOHHOﬁ,

[1K-22 -- BnaneHue
3HAHUSMH B 00JIaCTH
MIPOSIBIICHUS
aJIanTalnOHHBIX
CHOCOOHOCTEH K
(hakTopaMm cpespl Ha
Pa3HBIX YPOBHSX
OpTaHu3aIiy )KUBOTO:
TCHHOM,
BHYTPHUKIIETOYHOM
(CTpYKTYpHOM H
OHMOXUMHYECKOM ),
BHYTPHOPTaHU3MEHHOM
(oprassl U TKaHH),
MOMYJISIIHOHHOM
(nmokazatenu
POXKIaEMOCTH,
CMEpPTHOCTH
MUTPAIMOHHBIC
MPOIIECCHI, BO3pacTHasI
1 TIOJIOBAsI CTPYKTYPA,
HAaCJIEACTBCHHOCTB),
OHMOIIEHOTUYECKOM
(BumoBoe GoraTCcTBO U
paszHooOpasue,
MoKaz3arenu OO U
BBIPaBHEHHOCTH
OHOILIEHO30B,
Onopa3zHooOpa3ue UM
YCTONYHBOCTb),
9KOCHUCTEMHOM,
onochepHOM

3Haer

OmoxuMu4ecKkne, (PU3NOIIOTHUECKHE, aHATOMO-MOP(OIOTHICCKHIE,
(bnopucTryeckne M OHOICHOTHYCCKHE TPU3HAKH, OLICHUBAEMBbIC TPHU
OMOUHIUKALIUA

YmMmeer

MIPOBOANTH OWOWHIWKAITUIO COCTOSHHS OKpY’Kalomeil cpeasl Ha
Pa3HBIX YPOBHSX OpPTaHU3aIlUH JKUBOTO

Bmageer

METOJIaMHU aHaJM3a OMOXUMHYECKHX, MOP(OIOTUIECKUX,

(hm3HoOIOTHYECKUX TeCT-()yHKITHIA

n/a

Kontponupyemsie
pasziensl / TeMbl
JUCHHUTITUHBI

OneHoyHbIE CPECTBA -

Koznpt 1 sramsi HaVMEHOBAHUE

(dbopMupoBaHUs
KOMIIETEHIIU A

TEeKYyIIUH
KOHTPOJIb

MIPOMEKYTOUHAS
aTrTecTanus

1. buonnnnkamus

CobecenoBanue
0 BOTIPOCaM K
1a00paTOPHBIM
pabote Ne 1
(YO-1)

Otyer 11O

JK3aMeH,
BONpOCHI 1-5, 7-
9, 20-21

OIIK-8,
I1K-2,
[1K-22

3Haer

Vmeer SK3aMEH,




nabopaTtopHoil  |Bompocsl 1-5, 7-
pabore Ne 1 (ITP-|9, 20-21
6)
9K3aMeH,
Biageer BOIPOCHI 1-5, 7-
9,20-21
CobecenoBanue
10 BOIIPOCAaM K | 9K3aMeEH,
3Haet 7a0b0opaTOpHBIM | BOTIpOCHI 6-11,
pabote No 2 13-19
buonnaukanus cpe IK-2, o
}KHBHHH 1t pel T1IK-12, 9K3aMe€H,
IIK-22 |Ymeer OTy4er 1o BOIPOCHI 6-11,
maGoparoproii | 13-19
Buaseer 6) BOIPOCHI 6-11,
13-19
CobecenoBanne
mo Bompocam K |
3Haet 1a00paTOPHBIM . OCB; 20-24
pabortam Ne 3-6 p
OHK'S, (yo_l)
buorectupoBanue [K-2,
I1K-22 Vaeer OTuer 1o 9K3aMeH,
naGopaTopusiM | BONPOCH 20-24
pabortam Ne 3-6 SK3AMCH
Brazeet (ITP-6) Borpocs! 20-24

Ixayna oueHuBaHUs YPOBHSA CPOPMUPOBAHHOCTH KOMIIETEHIIM A

Kon n Jrtansl popMupoBanus KpUTEepHHU MoKa3aTesu

(¢opmyanpoBka | KOMIETEHIIUH

KOMMETEeHIINU

OIIK-8 — MPEUMYIIECTBA U peakIuu

BJIa/IEHUE HEJ0CTaTKH WHJIMKATOPOB Ha

3HaHUSIMHU O aHACT TEOPETUUECKHUE OHMOJIOTHUECKUX BO3/ICHCTBHE

TEOPETUYECKUX .. | OCHOBBI METO/I0B cTpeccopa
(moporosebrit

OCHOBax yPOBCHD) OMOMHIMKAIINN U MOHHUTOPHHTA TI0

9KOJIOTHYECKOT0 OMOTECTUPOBAaHUSl | CPAaBHEHUIO C

MOHHUTOPHHTA, XUMHKO-

HOPMUPOBAHUA U AHAJIUTHYCCKUMU

CHIDKEHUS BBIOHMpATH KpUTEpUH BBIOOpa 4yBCTBUTEJIILHOCTh

3arps3HEHHS OpraHu3Mbl- OpraHu3MOB- OpraHu3MOB-

OprmaIOIHeﬁ yYMEET WHANKATOPBI " | UTHAUKATOPOB U WHANKATOPOB U

Cpeabl, (HpO)IBI/IHYT TECT-OPraHUu3Mbl TECT-OPraHu3MoB TECT-OPraHu3MoOB

TEXHOTEHHBIX BIiA) JUIst

CUCTEM U 9KOJIOTHYECKUX

9KOJIOTHYECKOTO WCCIIeTOBAaHUN

puckKa, BJIaaECT HaBbIKaMH METOAUKHU CTaHJapTHBIC

CIIOCOOHOCTBIO K | (BBICOKHIA) MCIIOJIb30BaTh OMOMHIMKALIUY U METOZBI




UCTIOJIb30BaHUIO TEOPETUICCKUC OMOTECTHPOBAaHUS | OMOWHAMKAIINH U
TEOPETHIECKUX 3HaHUSA Ha | 7S OLIEHKH OMOTECTHPOBAHUSA
3HaHHUH B IIPaKTUKE BO3/YLITHOH,
MPaKTUYECKOU BOJIHOM CpeAbl U
JIESITEIbHOCTH MOYB
IIK-2 -- BnagcHue oTO0p Mpod 1 ra30yCTOWYHBOCTh
MeToAaMu 0TOopa MPOBEJICHHE u
OCHOBHBIE
npod u METOJIBI MpOLEAYP ra304yBCTBUTEIHHO
MIPOBEICHUS . OMOIOTMYECKON CTb PACTECHHUH,
3HaeT OHMOJIOTHYECKOM
XUMHKO- . ., | omeHkKH canpoOHOCTB,
(TIOpOTOBEIIl | OIIEHKH BOJHOM,
AHAJIUTUYECKOTO o TPO(HOCTH
YpOBEHB) BO3/YIITHOH,
aHaJIM3a BPEIHBIX . BOJIOEMOB,
MTOYBCHHOM Cpe]I.
BEIOPOCOB B 9KOJIOTHIECKUE
OKPY>KaloIILyT0 TPYIIIbI
cpeny, oOuTaTesnei moys
TEOXUMHYIECKUX BBIYUCIICHHE MaTeMaTH4ICeKas
N 00pabaTsiBaTh,
HCCIIeOBaHNH, JIETAIbHBIX, obpaboTka
CHCTEeMaTH3NPOBa
00paboTKH, et . " 3¢ (HEeKTUBHBIX Pe3yJIbTaTOB
aHanm3a u EIH e e —— KOHIICHTPAIWH, OMOTECTHPOBAHUS C
CHHTE3a b Y P JIKP50 u BKP10 | momomisro
BIi1) pe3yIbTaThl
MPOU3BOACTBCHHO PacUeTHBIX H
o o OHMOMHIUKAIIUU U
i, OJIeBOH 1 rpaduyeckux
. OMOTECTUPOBAHUS
nabopaTopHOM METOJIOB
JKOJIOTHYECKOM BBIOOP METOJIOB B METOINKH
uHGpOpMAITUH, 3aBHCHMOCTH OT OHMOJIOTUYECKOTO
METOAAMU 0COOEHHOCTEH KOHTpPOJIA
COCTaBJICHUS aHAM3UPYEMBIX
3KOJIOTUYCCKHUX U cpen
TEXHOT€HHBIX
KapT, coopa,
00paboTKH,
CHUCTEeMAaTH3allnH, METOTHKAMHI
anaiusa OMOIOTHYECKOTO
UHQOpMAIIH,
KOHTPOJIA
(dhopMupoBaHus BJIaJIeeT
. COCTOSIHUS
0a3 MaHHBIX (BBICOKMIT) .
3arpsA3HeHUs OKpYyKaromen
OKpYyIKaroIei Cpenbl
CpeIlbl, METOJAMH
OIICHKH
BO3/I€MCTBUS Ha
OKPY>KaIOIILyTO
Cpeny, BBISBIATH
HNCTOYHHKHU, BUbI
1 MaciTadbl
TEXHOT€HHOTO
BO3JIEUCTBUSA
MK-12 - pOJIb obmactu
CIIOCOOHOCTH OHMOIOTHYECKOTO MIPUMEHEHUS
MPOBOJIUTH 3HaeT OCHOBBI MOHHTOPHHTA B OHMOJIOTHYECKOTO
MEPOIPUATHS U (TIOpOTOBEI | OHOIOTHIECKOTO MOHUTOPHHIE MOHHUTOPHUHTA;
MOHHUTOPHHT T10 YPOBEHB ) MOHUTOPHHTA JKOJIOTHYECKOM OMOWHTUKAITIS
3aIuTe aKTHUBHAs U
OKpYKarotei TTaCCHBHAsI
Cpe€abl OT YMEET OpraHu3oBaTb U OHoJIorHYecKast BBIBOJIbBI O
BpPEIIHBIX (mpoaBUHYT | MIpOBECTH OILICHKA Ka4eCTBa COCTOSIHUHU CPEIbI
BO3/IEIICTBHH, BIif) OMOJIOTHYECKYIO cpeJibl




OCYIIECTBIIST

OLICHKY COCTOAHUA

HPON3BOJICTBECHH cpensl,
BIN MPOaHaIU3UPOBATH
9KOJIOTHUECKHUI pe3yAbTaThI
KOHTPOJIb HCCIIEJOBaHUS
HaBBIKAMHU HaBBIKH OpraHM3aIys
OHMOJIOTMYECKOTO | MPOBEACHHS OHMOJIOTUYECKOTO
KOHTPOJIA OHMOIOTHUECKOTO MOHHUTOPHHTA B
BIIaJIeeT COCTOSIHUS MOHHTOPHHTA LeIsX
(BBICOKMIT) BOJTHOM, 9KOJIOTHIECKOTO
MOYBEHHOM, KOHTPOJIS
BO3IYIIHON
cpensl
[1K-22 -- OMOXMMHUYECKHE, | PeaKkLuu YpOBHH
BJIaJICHHE ¢usnonornyeckue | OMOMHINKATOPOB OMOMHINKAINN
3HAHMSAMH B , aQHATOMO- | Ha aHTPOIIOTEHHOE
obmactu MOP(OJIOTHYECKHA | BO3IEHCTBHE
TIPOSIBIICHUSI e,
ANANTALHOHHBIX | oot . | Gmopuctmyeckue
CHOCOOHOCTEH K (noporoseIi u
YPOBEHB)
(bakxTopaM cpeabl OHMOIICHOTHYECKHE
Ha pa3HbIX MPU3HAKH,
YPOBHSIX OLICHUBaeMbIe
OpraHu3alyu npu
JKUBOTO: TEHHOM, OMOMHTMKAINN
BHYTPHKIIETOYHO MPOBOJUTH BBISIBIISITH HCIOJIb30BaHHE
M (CTPYKTYpHOM OMOMHIUKAIIHIO aJIanTalMOHHbIC a/IalI TUBHBIX
u COCTOSIHUS CIIOCOOHOCTH peaxuuii B
OMOXUMHYECKOM), ymeer OKpY>Karomien YYBCTBHUTEJILHBIX U | MHAMKAIMOHHBIX
BHYTPHOPIaHH3Me (Hup O/BHIYT Cpellbl Ha Pa3HBIX | aKKYMYJIHPYIOIIUX | IEJSX
HHOM (OpraHbl U bift) YPOBHSIX OMOMHIMKATOPOB
TKaHH), OpraHU3aLNH
HOMYJISLIMOHHOM JKUBOTO
(mokazatenu ¢usuornoro- METO/IbI KOHTPOJIS
POXKIAEMOCTH, OMOXMMHUYECKHE TecT-PYHKIUHA
CMEPTHOCTH OCHOBBI aJIaNTaIi
MHTPAIIHOHHBIE OMOHH/IMKATOPOB
TIPOIIECCHI,
BO3pacTHas 1
HOJIOBAst
CTpPYKTYypa,
HACIIEICTBEHHOCT METO/IaMHU
b), aHajan3a
OHMOIIEHOTUYECKO OMOXMMHYECKHUX,
M (BHIOBOE Aaneet MOp(OJIOTHIECKH
OoraTrcTBo U (BoicoKi) X,
pasHooOpasue, (hu3noIOTHYECKN
[IOKa3aTeNnn X TecT-(hyHKIUH
obwus u
BBIPABHEHHOCTH
OHOIICHO30B,
O6uopazHoobpasme
UM
YCTOHYHBOCTb ),
9KOCHCTEMHOM,

onocdepHomM




@oH/ OUEHOYHBIX CPEACTB MO JuciuIuiiHE «bHoMHaAMKamua u
OMoTecTHPOBaHMeE) BKIIIOYAET BOMPOCHI JJI MOJTOTOBKH COOECEIOBAHUIO 10 TEMaM
71a060paTOpPHBIX pabOT U BOIPOCHI JIJIsl TPOMEKYTOUHOM aTTeCTAIH.

Texkymas arrecraumMs CTyAeHTOB. Tekymas arrecrauus CTYJIEHTOB IO
nucuuIuinHe «bruonHauKanyus 1 OMOTECTUPOBAHUE» MPOBOAMUTCS B COOTBETCTBUU C
JIOKaJIbHBIMH HOPMATUBHBIMU akTamu BV u sBisiercs o0s3aTenbHOIMA.

Texymrast arrectanus 1Mo IUCHUTIINHE «bHOMHIUKAIMS W OMOTECTHPOBAHUE)
IPOBOANUTCA B (pOpME KOHTPOJBHBIX MEpPONPUATHN (coOecemoBaHUI Ha 3aHATHUSIX
YO-1) mo oneHuBaHul0 (HaKTHYECKUX pe3yJbTaToB OOy4YeHUsI CTYJCHTOB U
OCYIIECTBIISETCS BEAYIIUM MPETogaBaTeieM.

OObexTaMu OLICHHUBAHM:A BBICTYIIAIOT:

- ydeOHas JUCHUIUIMHA (AKTUBHOCTh HA 3aHSATUAX, CBOEBPEMEHHOCTh U
KauyeCTBO IOATOTOBKHU K COOECEIOBAHMSIM, IIOCEIIACMOCTh 3aHATHI);

- CTCIICHb YCBOCHHA TCOPCTUUCCKUX 3HAHUU U NPAKTUYCCKHUX HABBIKOB,

- pe3ylbTaTbl CaMOCTOSITENILHOW paOOThl  (BBIMOJHEHUE OTYETa IO
nabopaTopHoOil pabore).

Bonpocsl 1151 NOATOTOBKH K co0ece10BAHUIO
JlaGopaTopnasi padora Ne 1. Onpenesienne akTHBHOCTH nepokcuaasnl (ITK-22)

1. Kakue ¢pyHKUIMU B KJIETKE BBINOJIHSAET NEPOKCHAA3a?

2. KakoBa cTpyKTypa mepoKcHasbl?

3. Ha xakux peakuusix OCHOBaH METO/] OIpeIeJICHUs] aKTUBHOCTH NIEPOKCUA3bI?

4. Kakol 35KOJIOTUYECKHI CMBICII UMEET OINpeJeeHHe aKTUBHOCTU MEPOKCHU/IA3hl B
JUCTHSX?

5. KakoBa mocienoBaTenbHOCTh aHaIW3a MPOOBI Ui ONpEAesieHUsT aKTUBHOCTU
MIEPOKCHUIA3BI?

JlabopaTtopnass padora Ne 2. OuneHka BbIPA)KEHHOCTH (UIYKTYHpYIOLIe
aCHMMETPHUH JIUCTOBBIX IUIACTHH Oepe3bl MJIOCKOJIMCTHOM, MPOM3pacCTAIOLIeil B
pPa3IMYHBIX paiioHax r. Bmaausocroka (ITK-22)

1. Kakue Buapl acumMerpun Bam n3BecTHbI?

2. [louemy wumeHHO (IYKTyHpyIOlmias AacUMMETPHsS SBIACTCS  IOKazaTelieM
HEOJIaronpusITHBIX YCIOBUHN CpeIbl?

3. Kakue Buibl paCTeHUN UCIIONB3YIOTCS JJIsl OLICHKU (QIYKTYUPYIOIEed aCHMMETPUN
JIMCTHEB?



4. KakoBa MeToanka otoopa U 00paboTku MaTepuana sl OIeHKH (DIyKTyupyromen
ACIMMETPHH JINCTHEB?

5. C noMOUIBI0 KaKUX METOJIOB MOKHO BBISIBUTH (PIIYKTYUPYIOIIYIO aCUMMETPUIO?

6. [lepeuncnure oOCHOBHBIE (DAKTOPHI, BIUSAIONIME HA pa3BUTHE pPACTEHUH Ha
aHATM3UPYEMBIX YIaCTKaX.

Jladoparopuasi padora Ne 3. OuneHka TOKCHYECKOr0 BO3JeilcTBHUS
3arpsI3HAONIMX BelIeCTB B MMOYBE HA NMPOPACTAHUE CEMSH M POCT MPOPOCTKOB
(MK-2, IIK-12)

1. Ot xakux HU3NKO-XUMHUYECKUX CBOMCTB IMOYB 3aBUCUT UX IJI0I0POAUE?

2. Kakue KOMITIOHEHTHI B aHAJM3UPYEMBIX MTOYBaX MOTYT OKa3aTh CTUMYJIHPYIOIIEE
WM UHTUOUPYIOIee BO3ICUCTBIE HA POCT MPOPOCTKOB?

3. Kakwme pacTeHus NPUMEHSIOTCS I OICHKM TOKCHMYHOCTH To4B? Kakum

TpeOOBAHMSIM OHU JJOJIKHBI Y OBJIETBOPATH?

Kak npoBouTcst mpoOONoAroToBKa NoYB Uil aHAIA3a?

Kak n 1151 9ero onpenessitor BCX0KECTb CEMSIH?

KakoBbl OCHOBHBIE [TOJIXO/IbI K POBEACHUIO (PUTOTECTUPOBAHUS?

[Touemy npu BeIpalllMBaHUM CEMSH B YBJIAXXHEHHOW IIOYBE U BOJAHOMW BBITSKKE U3

pOoOBI TOYBBI MOTYYAIOTCS pa3HbIE PE3yJIbTaThl?

~ 9 Ok

8. Kakme QakTopsl BIMSIOT Ha COCTOSHHE TOYB HA aHAJM3UPYEMBIX ydacTKax?
KakoBbI HCTOYHUKY UX 3arpsi3HEHUS?

JlabopaTopnass pabdora Ne 4. OmnpenesieHue BbIKHBAEMOCTH PAaYKOB
Artemia salina L. B mMopckoii Boae ¢ pa3HOW COJIEHOCTBI) M B PacTBopax
TokcukanToB (ITK-22)

1. Buonorus u sxonorus Artemia salina.

2. K kako# 5K0J0TrH4ecKoil rpymre mo OTHOLMIEHUIO K COJIEHOCTH BOJIbI OTHOCUTCS
Artemia salina?

3. Kakum oOpaszom kymbrypa Artemia salina moxaroraBmmBaercs st
JKCIIEPUMEHTA?

4. KakoBbl MEXaHHU3MbI TOKCHYECKOTO BO3JCUCTBUS MOHOB MEIW M KaaMusi Ha
TUAPOOHOHTOB?

5. Yro o3nauarotr LCsq, ECsy?

6. [locinemoBarenbHOCTH MPOBEICHUS SKCIIEPUMEHTA.

JlabopaTtopnass padora Ne 5. OueHka 4YyBCTBUTEJIBHOCTH Ja00OpPaTOpPHOil
KyJbTYpPbl MUKpPOBOAoOpocu Scenedesmus quadricauda x nonam mean (ITK-2)

1. Kakue MUKpOBOJOPOCIH YaIlle BCET0 UCTIOIB3YIOT JJIsi OMOTECTUPOBAHUS?



2. C Kako#l IENbI0 OIECHUBAIOT YYBCTBUTEIBHOCTh TECT-KYJIBTYp K MOJEILHOMY
TOKCUKaHTY?

3. B kakoit ¢aze pocra HOMKHA OBITH TECT-KYJbTypa MHMKPOBOJIOPOCIEH IS
ouorectupoBanus? [louemy?

4. KakoBbl KpUTEpUH MPUTOJHOCTU KyJIbTYpbl Scenedesmus quadricauda nns
onorecTupoBaHuUs?

5. KakoBbI MexaHU3MbI TOKCUYECKOT'O BO3JICHCTBUSI MIOHOB MEIM HAa TUAPOOUOHTOB?

6. IlocnemoBaTenbHOCTH MPOBEACHUS SKCIIEPUMEHTA.

7. KakoBa  mpeaBapuTelibHasi ~ MaTeMaruyeckas  oOpaboTka  pe3ysbTaToB

AKCIIepUMeHTa 1o ycranoBieHuto LCsq?

8. CymHocTtb rpaduyecKoro mnojaxojaa K BerancieHuto LCsy mpoOuT-MeTo10M.

JlaGopaTopHass padora Ne 6. OuneHka YyBCTBUTEJIBHOCTH KYJIbTYpPbI
naduuii Daphnia magna k mogeabHoMy TOKcHKaHTy Guxpomary kajus (ITK-2)

1. Buonorus u axonorus Daphnia magna.

2. KakoBbl ~MexaHM3Mbl TOKCHUYECKOTO  BO3JCUCTBUS OUXpPOMAT-HOHOB  Ha
TUAPOOUOHTORB?

3. C KakoW 1eNbl0 TeCT-KyJIbTYpbl TECTUPYIOT C TIOMOIIBIO MOJCIIBbHBIX
TOKCHUKAHTOB?

4. Kakum TpeOoBaHUSIM JOJKHA OTBEUATh JIaDOpaTopHas KyJIbTypa nadHuii?

5. TlocnenoBaTenbHOCTH MPOBEACHUS SKCIIEPUMEHTA.

6. Ilousarue 06 3(h(PEeKTUBHBIX M JETATBHBIX KOHIeHTpanusaX. Uto o3HauaroT LCs,
ECso, LCyp?

7. Tlouemy uame Bcero mnpu pacyetax 3(P(GEKTHUBHBIX M JIETATBHBIX KOHIIEHTPAIIHIA
HAXOJISAT TaKOBbIE, BhI3bIBatore 50% rubenb TecT-opranu3MoB?

Kpurepuu ouenku (YCTHBIN 0TBET)

5 6a/I0B -- eclii OTBET MOKA3bIBACT MPOYHBIC 3HAHUS OCHOBHBIX IPOIIECCOB
U3y4aeMoil MpeAMETHOW 00JIaCTH, OTIMYAETCS TIIYOMHOM M TMOJHOTOW PACKPBITUSA
TEMBI;, BJIAJICHHEC TEPMHHOJIOTMYCCKUM ammapaToM; YMEHHE OOBSICHSATH CYIITHOCTD,
SBJICHUH, TIPOIIECCOB, COOBITUMH, Jenarh BBIBOABI W 000OIICHMS, JJTaBaTh
apryMEHTUPOBAHHBIC OTBETHI, TMPUBOJUTH TMPUMEPHI; CBOOOJHOE BIIAJICHUE
MOHOJIOTUYECKONW pPEUbl0, JIOTUYHOCTh M IOCJIEIOBATEILHOCTh OTBETA; YMEHHUE
MIPUBOJINUTH MMPUMEPBI COBPEMEHHBIX MPOOJIEM U3ydaeMOu 00JIaCTH.

4 danga -- OTBET, OOHAPYKUBAIOUIMI MPOYHbIE 3HAHUS OCHOBHBIX MPOLECCOB
M3y4aeMoil MpeAMETHOM 00JIaCTH, OTIMYAETCS TIIYOMHOM M MOJHOTOW PACKPBITHSA
TEMBbI; BIIaJICHHE TEPMUHOJIOTHUYECKUM alIapaToM; yMEHHUE OOBSICHATH CYIIHOCTb,



SBJICHWI, TIPOLIECCOB, COOBITHI, JeiaTh BHIBOABI M  O0OOIIEHUS, 1aBaTh
apryMEHTUPOBAHHBIC OTBETHI, MPUBOIUTH TPUMEPHI, CBOOOAHOE BIIAJICHUC
MOHOJIOTHYECKOHW peUbl0, JOTHYHOCTh U IOCJIEIOBATEILHOCTh OTBETA. Jlomyckaercs
OJIHA-JIBE HCTOYHOCTH B OTBETE.

3 0aju1a -- OLEHUBAETCA OTBET, CBUJICTEIHLCTBYIOIIUNA B OCHOBHOM O 3HAHUU
MPOIIECCOB HM3y4aeMOW TPEAMETHON 00JacTH, OTIMYAIOIIUNACS HEA0CTaTOYHOM
IyOMHOW W TIOJIHOTOW PACKPBITHSI TEMBI; 3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHU;
cmabo  cHOpMHUPOBAHHBIMA  HABBIKAMH  aHalW3a  SBJICHWUH,  IPOIIECCOB,
HEJIOCTaTOYHBIM YMEHHUEM JlaBaTh AapTryMEHTHUPOBAHHBIE OTBETHI M MPHUBOJUTH
NPUMEPBI; HEJOCTAaTOYHO CBOOOAHBIM  BIJIAJICHUEM MOHOJIOTHYECKOW pPEeublo,
JIOTUYHOCTBIO U TMOCJEI0BATEILHOCTHIO OTBETA. JloMmyCcKaeTcsi HECKOIBKO OIMIMOOK B
COJICp’)KaHUM OTBETA; HEYMEHHE IMPUBECTH MPUMEP PA3BUTHS CHUTYallMH, MPOBECTU
CBS3b C IPYTUMH ACTIEKTaMU U3y4aeMoOU 00IacTH.

2 Oamia -- OTBET, OOHApYXMBAIOIIWKA HE3HAHWE MPOIECCOB H3y4aeMOU
NPEAMETHON 00JIACTH, OTIIMYAIOIIMICS HErNTyOOKHUM PAacKphITUEM TEMbI; HE3HAHUEM
OCHOBHBIX BOIIPOCOB TEOPUH, HECOPMUPOBAHHBIMU HABBIKAMM aHAJIM3a SIBICHUH,
IPOLIECCOB; HEYMEHUEM J1aBaTh apryMEHTHUPOBAaHHBIE OTBETHI, CIA0ObIM BIIaJICHHEM
MOHOJIOTHYECKOW PEYbl0, OTCYTCTBHEM JIOTMMHOCTH H  IIOCJEN0BATEIBLHOCTH.
JlomyckaroTcsl cepbe3Hble OIIMOKH B COJIEPKaHUM OTBETA; HE3HAHWE COBPEMEHHOMU
po0IeMaTUKH U3y4aeMoil 001acTH.

IIpome:xyTouHass arrecTauMsi CTyAeHTOB. [IpoMexyTouHas arrecranus
CTYJICHTOB 10 JHCIUIUINHE «buomHAMKauMs W OMOTECTUPOBAHHE» IPOBOIUTCS B
COOTBETCTBHUM C JIOKAJIBHBIMM HOpMaTUBHbIMKU akTamMu JIBOY wu saBisercs
00s3aTeIbHON. YUEOHBIM ITUTAHOM TMPEIyCMOTPEH JK3aMEH, MPOBOAUMBIN B BHUJIE
YCTHOTO OTBE€TAa Ha BOMNPOCHL. [IpyM BBICTABICHWUM OLICHKHM YYWUTBIBACTCA TaKXKE
Ka4eCTBO MOJTOTOBKH OTUETOB M0 Ja00OPAaTOPHBIM U MPAKTUUECKUM paboTaMm.

Bomnpocsl k 3k3amMeHy

1. Tlonsitne o OuomHaUKaMK U OuomHaUKatopax. [IpeumyinecTBa U HEJOCTATKU
OMOMHIMKAIIMU TI0 CPAaBHEHUIO C JAPYTMMH METOJaMHU OIICHKH OKpPYXKaIollen
cpensl. OIIK-8

2. Knaccudukanus 6uonnankatopos. OITK-8

3. TpeboBanusi K OMOMHAMKAIMOHHBIM HCCIEAOBAaHUSIM M BBIOOPY OpPraHuW3MOB-
unaukaropos. OITK-8

4. Tunsl uyBCcTBUTEILHOCTU OMONHaKaTOpOB. OIIK-8



5. Onenka gocroBepHoctu nuaukatopon. OITK-8

6. YpoBHu duromHAMKAMUA. buoxumuyeckue, (DHU3NOIIOTHUECKUE, aHATOMO-
Mopdosornyeckue,  (QaopucTHUeckMe M OHWOICHOTHYCCKHUE  TPHU3HAKH,
orieHuBaeMble ipu puTonHaukaruu. [1K-22

7. HNenapownmukanus. OIIK-8, [TK-22
8. bpuonmnmgukamms. OIIK-8, ITK-22
9. Jluxenoumnpmkanus. OIIK-8, ITIK-22

10.MexaHu3MBbI BOSﬂCﬁCTBHH TOKCHUYHBIX I'd30B N KUCJIOTHBIX OCAaJIKOB Ha PpaCTCHUA.

[1K-22
11.T"a30ycTONYMBOCTS, €€ (hopMbl. ['azouyBcTBUTENBLHOCTD. [TK-22

12 . luauKaTopbl CTPECCOBOM HArpy3KHU HAa PACTEHHUS MPU 3arps3HEHUU aTMOCHEPHI.
ITK-2

13.brnonnankanus 3akucienus mous. [1K-12
14.buonnaukanus 3aconeHud mous. [1K-12
15.bronHaukanus moYBeHHOTO Tiogopoaus. [1K-12
16.bronHaMKaUsI XUMHUYECKOTO cocTaBa mous. [1K-12

17.1lonsite  canpobnoctu. Krnaccubukamuss Bojx 1O campoOHOCTH, UX
xapakrepuctuka. Muanexc canpodnoctu. 11K-2, [TK-12

18.Nuaukanus TpodHOCTH BogoemoB. [1K-12

19.0menka cocCTOSHHMSI BOJOE€Ma IO OTACIBHBIM HHAWKATOPHBIM  TPYIIIAM.
buotnueckue nagexcer. [1K-2

20.Tect-opranu3mel, TecT-QpyHnkunu, ux Buasl. OI1K-8

21.TpeboBanus k BeiOOpY TecT-opranuzmon. OITK-8

22.«Pwi6Has mpoba». Peakiuu pe16 Ha 3arps3Henue Boabl. [1K-22
23.TecT-opraHu3Mebl, UCTIOJb3yeMbIe B OMOTeCTUpOBAaHUU MOpckux Boj. [TK-2

24 . TecT-opraHU3Mbl, UCIIOJIb3yeMble B OMOTECTUPOBAHUY MPECHBIX BOJ U 1moyB. [TK-
2

Kpurepuu BoICTaB/IeHHS OLIEHKHU CTYIEHTY HA JK3aMeHe 10 JUCHHUILIUHE
«BbHOMHAUKAIMA 1 OMOTECTUPOBAHUEY

OI_ICHKa «OTJIMYHO» BBICTABIICTCA CTYICHTY, CCIIM OH FJ'IY6OKO U IIPOYHO
YCBOMJI HpOFpaMMHBIfI MaTcpuall, HCUYCPIBIBAOIIC, IIOCICAOBATCIIBHO, YCTKO H



JIOTUYECKN CTPOMHO €ro M3JaracT, yMEeeT TECHO YBA3BIBATH TEOPUIO C IPAKTUKOW,
CBOOO/IHO CHpABIJIIETCS € 3a/JayaMH, BOIPOCAMU M JAPYTUMHU BHUJAMU IPUMEHEHUs
3HAHWM, NpHYEM HE 3aTPyIHSAETCS C OTBETOM IPHU BHUAOW3MEHEHUHU 3aJaHUi,
UCIOJIB3YET B OTBETE MaTepual MOHOTpaUYecKOWd JMUTEepaTyphl, MPAaBUIbHO
OOOCHOBBIBAaET MPHUHATOE pEIICHUE, BIAJCET pPA3HOCTOPOHHUMH HABBIKAMHU U
[IpUEMaMU BBINIOJHEHUS MPAKTUYECKUX 3aJ]1ay, BJIAJIEET MOHATUIHBIM aIlapaToM U
crenuanbHOW TepMUHONIOTHEN. CTYI€HT aKTUBHO IPUHUMAJ YYaCTUE B BBIIOJHEHUN
AKCIIEPUMEHTAIBHON PaOOTHI M OOCY)XKJIEHUU €€ PEe3yNbTaTOB, MPEACTABHII MOJHBIC
OTYETHl MO J1abOpaTOPHBIM paboTaM, COJAEpKALUE BCE HEOOXOIMMBIE pa3felibl U
pe3ynbTaThl CaMOCTOSATEIILHON paboTHl, CTaTUCTHUYECKHUE CBEJICHUS,
IIPOJEMOHCTPUPOBAJ  3HAHME M BIAJACHUE  HABBIKOM  CaMOCTOSITEIbHOU
UCCJIEIOBATENBCKOW pabOThl MO TEME HCCIEAOBAaHUSA; METOJaMHU M IpUEMaMU
aHanm3a.

OneHka «XOpoII0» BBICTABISIETCS CTYACHTY, €CJIM OH TBEPAO 3HAET MaTepHall,
IPAMOTHO U M0 CYIIECTBY M3J1araet €ro, He JOMyCKas CyllIeCTBEHHbIX HETOYHOCTEN B
OTBETE Ha BOIPOC, IPABUIIBHO MPUMEHSIET TEOPETUUECKUE MOJOKEHUS IPU PELLIEHUH
IPAKTUYECKUX BOMPOCOB U 3aJ]1a, BJIAJEeT HEOOXOIUMBIMU HAaBBIKAMU U IPUEMaMHU
UX BBIIIOJIHEHHUS], BIAICET NOHATUIMHBIM anllapaToM M CIIEHNAJIbHON TEPMUHOJIOTHEN,
HO JIOIyCKaeT HEe3HAUYMTEeNIbHbIE OMMOKM M HeAaouyeThl. CTyIeHT aKTUBHO MPUHUMAI
y4acTHE€ B BBINOJHEHUM OSKCHEPUMEHTAIBHOW pPabOTBl U  OOCYXIACHUH €€
PE3yNbTATOB, MPEACTABUI MOJHBIE OTYETHI MO JAOOPATOPHBIM paboTaM, CoepKaIIHe
BCE HEOOXOAMMBIE pa3lelabl U Pe3yabTaTbl  CaMOCTOSITENBHOW  paboThI,
CTaTUCTUYECKUE CBEIECHUS, IPOJEMOHCTPUPOBAJ 3HAHWE W BIJIAJICHUE HABBIKOM
CaMOCTOSITENIbHOM MCCIIEI0BATENIbCKON pabOThl IO TEME UCCIIEIOBAaHUS; METOAAMU U
IpUeMaMu aHaJIU3a.

OneHKa «yHOBJICTBOPUTEIBHO» BBICTABIIACTCS CTYACHTY, €CIH OH HMMEET
3HaHHMS TOJHKO OCHOBHOTO MaTrepuana, HO HE YCBOWJI €ro JAeTalield, JOIyCKaeT
HETOYHOCTH, HEAOCTATOYHO IMPABWIbHBIE (HOPMYJIUPOBKH, HAPYIICHUS JIOTHYCCKOU
MOCJICIOBATEIPHOCTH B HM3JI0KEHWW TPOTPAMMHOTO MaTepHiayia, HCIBITHIBACT
3aTPYJHEHUS MPU BBITTOJTHEHUN MPAKTHYECKUX paboT, c1abo BiIafceT MOHATUHHBIM
amnrapaToM M CHenuaibHOW TepmuHoioruei. CTyAEHT y4acTBOBAJI B BBIMOJHCHUH
AKCTICPUMEHTAILHON pabOThI M OOCYXKIECHUU €€ PEe3yIhbTaTOB, MIPEACTABIII OTYETHI 110
7a00paTOPHBIM PabOTaM M KOHCIICKTHI C HEIOUSTaMH.

OlLieHKa «HEYIOBJIETBOPUTEIIHLHO» BBICTABIISIETCS] CTYICHTY, KOTOPBIM HE 3HAET
3HAYUTEJIPHOM YacTW MPOrpaMMHOTO MaTepualna, JONMYCKAeT CYIIECTBEHHbIC
OIMM1OKHU, HEYBEPEHHO, C OOJBIIMMU 3aTPYJHEHUSMHU OTBEYAET HA IOCTABJICHHBIC
BONPOCHI, HE BJAJECET IMOHATHUMHBIM anmnaparoM M CIEUHAIbHOWM TEPMHUHOJIOTHEMN.
CtyneHT cnmabo ydYacTBOBaJI B BBIOJHEHUH OSKCIEPUMEHTAIBHOW pPaOOThI U



OOCY)XJICHUH €€ pe3ylbTaTOB, MPOMYyCKal 3aHATUS, TMPEACTaBUI OTYETHI TIO
71a00paTOPHBIM pabOTaM CO 3HAYUTEIbHBIMU HE0YETAMHU.



