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1. KOMHeTeHIII/II/I U HHAHKATOPbLI HUX JOCTHXKCHHUSA, IIPOBEpAEMbIC TaHHBIMHA
OL€CHOYHBIMH MaTepHaAIaMH

[{enpro OCBOEHUS TUCHIUTUINHBI SBISIETCS (POPMUPOBAHUE CICAYIONUX KOMITETECHITHI:

OIIK-1 CnocobeH wuCHoNb30BaTh M NPUMEHATh (PyHIAMEHTAJIbHBIE OHOJOTUYECKHE
MPE/ICTABICHUS] U COBPEMEHHBIE METOIOJIOTMUECKUE MOAXOAbl JJisi IMOCTAHOBKH W PEHICHUS
HOBBIX HECTAHJAPTHBIX 3a7au B cepe npodeccuoHalbHO 1eATeIbHOCTH.

OIIK-5 CrniocobeH y4acTBOBaTh B CO3JAHWM M PEAIM3AIMHA HOBBIX TEXHOJIOTHH B chepe
npoecCHOHANBHOM  JESATEIbHOCTY W KOHTPOJE HX DJKOJOTHYECKOW Oe30MacHOCTH ¢
UCIIOJIb30BaHUEM KHBBIX O0OBEKTOB.

[TIK-2 Crioco6eH mpoBOAUTh OCHOBHBIEC ATAIlbl MOJIEBBIX M JJA0OPATOPHBIX MCCIIEIOBAHUI
B COOTBETCTBUU C MPOQHIIeM (HAPaBICHHOCTHIO) MArUCTEPCKON IPOTPAMMBI.

Pesynpraramu OCBOEHUSI AMCIHUIUIMHBI SBIISIOTCS CIAEAYIOIINE WHIUKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

NOIIK-1.3 ITlpumensier oOuue MU crnenuasbHble MPEACTABICHUS, METOI0JIOTHYECKYIO
0a3y OMOJIOTHH U CMEKHBIX HAYK IPHU MOCTAHOBKE M PEIICHUM HOBBIX HECTAHJIAPTHBIX 3a/1a4y B
cdepe npodeccnoHaNbHOM 1eATeTbHOCTH

NOIIK-5.1 [lonumaer TeopeTndeckue NPUHLUIBI U COBPEMEHHBINH MPAKTUUECKUM OIBIT
WCIOJIb30BaHUsl OMOJIOTHYECKUX 00BEKTOB B cpepe MpodecCHOHATBHON AesITeNbHOCTH

NIIK-2.2 OcymectBisser mToa00p W MOAH(PHUKAIUIO METOIUK HUCCICOBAHHS B
COOTBETCTBUM C IIOCTABJICHHBIMM 3aJa4aMM M HAa OCHOBE 3HAHMI NPUHILMIIOB IOJEBBIX U
1a00paTOPHBIX MCCIICOBAHUN

2. OueHoYHbIE MATEPUAIBI TEKYIEr0 KOHTPOJISI U KPUTEPUH OLIEHUBAHUS

HNOIIK-1.3.

KonTpoabHnas padora.

3aganme. ommcaTth CXeMy OpraHU3alUM THUAPOOMOJOTHYECKUX WCCIETOBAHUN TpH
OLIEHKE IPOJYKTUBHOCTH BOI0EMa (0TOOP P00, METOIbI U3MEPEHUS, 00pabOTKa pe3yIbTaToB).

Kpurepuu ouennBanus: [loxaoTa onmcanust — 2 0.; JIOTHYHOCTh IOCTPOCHUS CXEMBI —
2 6.; KOPPEKTHOCTh METOIMYECKUX MPUHLIMIIOB — 1 O.

HNOIIK-5.1.

Pegepar. IloaroroButrs pedepar Ha Temy «CoOBpeMEHHBIE MOAXOAbl K OLEHKE
OMOJIOTNYECKOM MPOJYKTUBHOCTU BOJIHBIX SKOCHCTEM.

Kpurepun ouneHuBanus: AKTyanbHOCTh TeMbl — 1 O.; mojgHOTa packpeitus — 2 0.;
Ka4eCcTBO aHAJIN3a UCTOYHUKOB — 2 0.

HIIK-2.2.

IIpakTuyeckasi padora. [logoOpaTs METOANKY OTIPENEICHUS MPOAYKIIMU 300TUIAHKTOHA
U OnucaTh MOIU(GUKALINY, TIPUMEHUMBIEC K PA3HBIM THUIIaM BOJIOEMOB.

Kpurepun  ouenuBanusi: OOocHOBaHHOCTHL  BbIOOpa  MeToma — 2 0
apryMeHTHPOBAHHOCTh MoAH(UKaUU — 2 6.; Y4ETKOCTH U JIOTUKA onucaHus — 1 O.

3. OnleHoYHBbIE MAaTEPHAJIbI UTOTOBOT0 KOHTPOJIsI (MPOMEKYTOUYHOH aTTecTaAluH) M
KPUTEPHUHU OLCHUBAHUSA

®DopmMa UTOTOBOT0 KOHTPOJIS: dK3AMeH (VCMHbLL)
Ipoxo/KUTEJBbHOCTB: 2 aKaIEMUYECKHUX Yaca.
Crpykrypa Omniera:

e Bompoc 1 — Teopernueckuii (OCHOBHBIE MIOHATHS U 3aKOHOMEPHOCTH ).
e Bomnpoc 2 — mMeronnuecknii (MpUHIUIBI U PACUYETHI).
e Bompoc 3 — npakTuyeckuii (aHaJIU3 JaHHBIX WM CUTYallHOHHAS 3a/1a4a).



JK3aMeHalMOHHbIe OMi1eThl Mo AucuuIuinae “Ilpoagykuuonnas ruapodounosorus’

bunaer 1
1. Tlpenmer u 3ama4u IPOIYKITMOHHOW THIPOOHOIOTHH.
2. OCHOBHBIC METO/IbI ONIPEICICHHSI IEPBUIHON TPOAYKIIHH.
3. PaccuumraiiTe mnepBUYHYIO MPOAYKIHMIO IO W3MEHEHHIO KOHIICHTPAIIMM KHCJIOpOaa B
OTIBITE CO CBETIILIMU U TEMHBIMH OYTHUTKAMH.

bunaer 2
1. Dueprernyeckre OCHOBBI (YHKITMOHUPOBAHUS BOJIHBIX IKOCUCTEM.
2. DakTopbl, OMPEIEISIONIIEe CKOPOCTh (POTOCHUHTE3a Y (UTOILIAHKTOHA.
3. IlocTpoiiTe 3aBUCUMOCTBH CKOPOCTH (DOTOCHHTE3A OT OCBEIIEHHOCTH (110 IAaHHBIM).

bujer 3
1. TlonsTre GMOMacchl U €€ U3MEPEHHE Y BOJIHBIX OPraHU3MOB.
2. TIpomyKTUBHOCTH M OMOIHEPreTHKA 300IIaHKTOHA.
3. Paccuuraiite ko duument I1/b ms nonymnsiiun Daphnia npu 3ajaHHBIX TaHHBIX.

buner 4
1. Tpoduueckue ypoBHH U MUPaAMHU/IBI B BOJHBIX IKOCHCTEMAX.
2. Bunasl TpaHCOpMALIMU HEPTUH B MUILEBBIX LIETISAX.
3. Ouennre 5(G(HEeKTUBHOCTH TeEpeAaydl DSHEPrUM MEXAY YpPOBHSAMHU Ha OCHOBE
IPEJIOKEHHBIX JAHHBIX.

buier 5
1. TIpocTpaHCcTBEHHO-BpEMEHHAs JUHAMMKA (PUTOIIAHKTOHA.
2. TIpoayKTUBHOCTH (PMTO- U 300IUIAHKTOHA B 3aBUCMOCTH OT THIa BOJOEMA.
3. CpaBHUTE CE30HHBIC N3MEHEHHS IEPBUYHOMN MPOIYKIIUU B 03€pE U peKe.

buaer 6
1. Pousb 300M1aHKTOHA B TTIOTOKE YHEPTUU BOJAHBIX YKOCUCTEM.
2. Meronbl OlIeHKH BTOPUYHON TPOAYKIIUH.
3. Ompenenure CyTOYHYIO TPOAYKIIMIO 300TUTAHKTOHA TIO0 JaHHBIM OMOMACChI U BPEMCHH
reHepaLuu.

buaer 7
1. OcHoOBHBIE 32aKOHOMEPHOCTH TPO(PUUECKON CTPYKTYPhI BOJAHBIX SKOCHUCTEM.
2. TlpuHIUTIBI TOCTPOCHNUS YJHEPTETHUECKUX OATaHCOB.
3. Tlo nmpuBenéHHBIM TaHHBIM paccuuTaite 3pPekTuBHOCTD ucnonb30BanHus sHeprun (K»).

buaer 8
1. TIpoayKTUBHOCTH MaKpO3000EHTOCA U METOMBI €€ OMPEICICHHUS.
2. BrnmsHme aHTpONOTeHHBIX (DaKTOPOB HA MPOITYKTHBHOCTH JJOHHBIX COOOIIECTB.
3. OmnummTe U3MEHEHUs CTPYKTYpBI OEHTOCA TIPH 3BTPODUKALINH.

Bbuaer 9
1. I[lpoayKTHMBHOCTH TNPECHOBOJHBIX M  MOPCKMX OKOCHUCTEM —  CpaBHHUTENbHas
XapaKTePUCTHKA.

2. Bimsaure abnotnyeckux (PakTOPOB HA MPOAYKIIMOHHBIC TTPOIIECCHI.
3. Ob6ocHyliTe BIHUSIHIE TEMIEPATYPbl HA UHTEHCUBHOCTH (DOTOCHHTE3a U JIBIXaHUSI.

buaer 10
1. Meronbl OIICHKH PHIOOIPOTYKTUBHOCTH BOIOEMOB.



2. IlpuHUUIBI TPOTHO3a PHIOOIPOYKTUBHOCTH.
3. Paccumraiite ppiOOIPOIYKTUBHOCTD MO JaHHBIM OMOMACCHI 300IIJIaHKTOHA.

buaer 11
1. Ce3oHHasi TMHAMHKA BTOPUYHON TIPOTYKITUH.
2. BiusHHE OMOTEHHBIX 3JIEMEHTOB Ha MPOAYKIHIO (PUTOIUTAHKTOHA.
3. Ilo panHBIM KOHIEHTpamui a3ora W ¢dochopa caemaidTe BBIBOJ O BO3MOXKHOU
MPOJIYKTUBHOCTH.

buaer 12
1. Meronbl OIICHKH IPOAYKTUBHOCTH NepuruToHa 1 MAaKpO(UTOB.
2. Poub BeICHIEH BOJHOW PACTUTEIBHOCTH B KPYTOBOPOTE BEILECTB.
3. Onumure METOIbl OLIEHKU IMPOAYKIIMH MAaKpO(UTOB Ha M? JOHHOW TOBEPXHOCTH.

buaer 13
1. OcHoBHBIE MOZIEM IPOAYKIIMOHHBIX ITpolieccoB (Jlunaman, Ogym).
2. buonorunyeckas nNpoayKTUBHOCTb U CAMOOYHILIEHHE BOJIOEMOB.
3. TMoctpoiiTe cxemy SHEPreTHYECKOT0 OTOKA IS TAITMYHON 03EPHOIN 9KOCHCTEMBI.

buner 14
1. Buawusiaue 3arpsi3sHEHHS U 9BTPOGUKAIMU HA TMPOIYKIIMOHHBIE TPOIIECCHI.
2. Meronabl HHTETPATBHON OLIEHKHU MPOTYKTUBHOCTH.
3. OOmsicHUTE, KaK 3arps3HCHHE BJIMSICT HA COOTHOIICHHWE IEPBUYHON W BTOPUIHOU
MPOIYKIIHH.

buaer 15
1. CoBpemeHHBIE TEHICHIIUU UCCIEAOBAHUN MTPOIYKIIMOHHBIX MPOIECCOB.
2. lTlpumeHeHWEe  JTUCTAHIIMOHHBIX W ABTOMATH3HPOBAHHBIX  METOJIOB  OICHKH
MPOIYKTUBHOCTH.
3. Tlpemioxure KOMIUIGKCHYIO CXEMy MOHHTOPHWHTA IPOIYKIIMOHHBIX XapaKTEPUCTUK
BOJOEMOB.

Kpurepun onenuBanus:

Onenka 5 (OTJIMYHO) — CTYIEHT IOJIHO M IOCIEAOBATEIbHO PACKpBIBAET BCE TPU BOIPOCA,
JEMOHCTPUPYET TIyOOKOe MOHMMAaHHWE TPOIECCOB MPOAYKIMOHHONW JMHAMUKH, YBEPEHHO
OIepUpPYET METOAAMHU U NOHATUAMM. [[pMBOIUT pacu€Thl U IPUMEPHI.

Ouenka 4 (X0pomo) — OTBET INOJIHBIMA, HO JOIMYCKAaIOTCS OTAEJIbHbIE HETOYHOCTH WU
HE3HAYUTEIIbHAS HEIMOJIHOTA IPU PACKPBITUH OJHOTO M3 BOIPOCOB. /J[eMOHCTpHUpyeTCs Xopolee
BJIAJICHUE TEOPHUEN U METOJIUKOM.

Ouenka 3 (ya0BJIETBOPUTENbHO) — OTBET YACTHYHO HEMOJHBIN, OJWH U3 BOIPOCOB PACKPBIT
MOBEPXHOCTHO. MIMEIOTCS OIIMOKHM B TEPMUHOJIOTMU UM pacuéTax, HO 00Iee NOHUMaHUe TeMbI
MPUCYTCTBYET.

Ounenka 2 (HeyIOBJIETBOPHUTEIbHO) — OTBET (parMEeHTapHBIA, OTCYTCTBYET INOHHUMAaHUE
OCHOBHBIX 3aKOHOMEPHOCTEH M MeTOJIOB pacuéra NpoAyKTUBHOCTH. Her aprymeHtanuu u
JIOTUKHU U3JI0KEHUS.



4. OueHo4yHbIE MaTepHaJIbl st NpoBepKH 0CTATOYHBIX 3HAHUH
(chopMUPOBAHHOCTH KOMIIETEHIIHIA)

HNOIIK-1.3

Ilpumensiem obwue u cneyuanbhvie npeoCcmasieHus, Memooo02utecKyro bazy buoroeuu u
CMEJICHBIX HAYK NPU NOCMAHOBKE U PeueHUU HOBbIX HeCIAHOAPMHUbIX 3a0ay 6 cgepe
npogheccuoHanbHOU QestmelbHOCU.

dopMa KOHTPOJISI: TECT C 3JIEMEHTAMU CUTYallMOHHOTO aHaJIH3a.
IIpumepHbIe 3a1aHUA:

1. K ximroueBbIM (hakTopam, OnpeAessIoIIUM MPOyKTUBHOCTh BOJHBIX 3KOCUCTEM,
OTHOCSITCA:
A) TemniepaTypa, OCBEIIEHHOCTh, KOHLIEHTPALKs OMOreHOB
b) dbopma Geperopoit TuHUM
B) conep:kanne MUHEpAIBHBIX COJIEH B JOHHBIX OTJIOKEHHSIX
2. OCHOBHOM UCTOYHHK SHEPIUU B BOJHON 3KOCUCTEME — 3TO:
A) GOTOCHHTE3UPYIOLINE OPraHU3MbI
b) 300mnankToH
B) oprannueckoe BemecTBO JOHHBIX OTJIOKEHHUH
3. B3aumocBs3b MeXy NEpBUYHON U BTOPUYHON MPOAYKIMEN ONpenesieTcs:
A) ckopocThio poTocHuHTE3a U KO3 PUIIMEHTOM YCBOCHUS SHEPTHH
b) Tosibko KOMUECTBOM (DPUTOIUIAHKTOHA
B) nanuunem makpoduToB
4. Kaxoli U3 NOAX0/10B OTPaKaeT CUCTEMHBIHM aHAJIN3 MPOAYKIIMOHHBIX POLIECCOB:
A) y4€T OT/ETbHBIX BUIOB
b) noctpoenue snepreTuyeckux 6agaHCOB MEXAY TPOYUUECKUMH YPOBHIMHU
B) uzmepenue Guomaccel 06e3 yuéra HOTOKOB SHEPTHH
5. B ycnoBusix 3BTpodukanuu HabmogaeTcs:
A) poCT IEpBUYHON MPOAYKIINH U CHIDKEHHE TIPO3PAYHOCTH BOJIBI
b) ymeHbI1eHIE OMOTEHHOM HArpy3KH
B) crabunmzanmst KuCI0pOAHOTO pexuMa

Kmou: 1-A,2-A,3-A,4-B,5-A

HNOIIK-5.1
Tlonumaem meopemuyeckue NPUHYUNDBL U COBPEMEHHBIU NPAKMUYECKUL ONbIM UCNONb308AHUS
ouonozuueckux 00veKmos 6 chepe npogheccuoHaIbHOU OesIMenrbHOCHU.

®DopMa KOHTPOJIA: TECT C CUTYallMOHHBIMU BOIIPOCAMH.
IIpumepHbIe 3a1aHuA:

1. OcHoBHas MpaKTUYECKasl IIEJIb OIEHOK MPOTYKTUBHOCTH BOJIOEMOB — ITO:
A) ompeneneHne prI00X03HCTBEHHOTO MOTEHIIHATIA
b) xnaccudukanus BOJAHBIX OPraHU3MOB
B) u3yuenne MmukpobHOro OuopazHoodpaszus
2. Buonoruveckas mpoyKTUBHOCTH UCITOJIB3YETCS KaK WHIUKATOP:
A) yCTOMUMBOCTH U SKOJIOTHYECKOTO COCTOSIHHS 3KOCHCTEMBI
b) BumoBoro 6orarcTBa JOHHBIX COOOIIECTB
B) unicnennocty (puTOMIIAHKTOHA



3. Haubonbiee npukiagHoe 3Ha4YeHUE B MPOTYKIIMOHHON THAPOOHOIOTHH UMEIOT
UCCIICIOBAHHMS
A) CTPYKTYpBI MOJIEKYJ XJI0popuLIa
b) sHepreTHyecKrX OTOKOB U OMOMACCHI THPOOUOHTOB
B) ocankonakomieHus
4. TIpoayKIMOHHBIE MMOKA3aTEIH 300IUIAHKTOHA ITO3BOJISIOT:
A) olileHUBaTh KOPMOBYIO 0a3y pbIO
b) nporHo3upoBatk copepikaHue KHCIopoaa
B) ompenensates MUHEpATU3AIUIO BOJBI
5. Jlyis onieHKH pBIOONPOTYKTUBHOCTH BOIOEMA IIPUMEHSFOTCS:
A) 6uomacca v MPOAYKIIUS 300TUIAHKTOHA
b) nanHbIe 110 TEMIIEPaTypHOMY PEIKUMY
B) mannbIie o CONEHOCTH BOABI

Kmou: 1-A,2-A,3-B5,4-A,5-A

HIIK-2.2

Ocywecmensem noooop u MoOUGUKayu Memooux UCCi1e008aHUs 8 COOMBEMCMEUL C
HOCMABNIEHHBIMU 3A0aYamMU U HA OCHO8E 3HAHUL NPUHYUNOB NOIeBbIX U 1aDOPAMOPHBIX
uccne0o8aHull.

®opmMa KOHTPOJISA: MMCbMEHHOE NPAKTUYECKOE 3a/laHuE.
IIpumepHbIe 3a1aHUSA:

1. VYkaxuTe onTUMaNbHYIO METOJUKY OINpENEICHHs IEPBUYHON MPOAYKIINU
(UTOIUIAHKTOHA IPU MCCIEIOBAHUY MPO3PAYHOT0 TOPHOTO 03€epa.
(omeem omkpvIMblll, OYEHUBAEMCS NO KOPPEKMHOCMU 8b100pa MEM00a U
apeymenmayuu)

2. Ha3oBuTe OCHOBHBIE ATAIBI OMPECTICHISI BTOPUIHON MPOAYKIIUH 300TUIAHKTOHA
METOJIOM YZAEIBHOIO IPUPOCTA.

3. Kakoit MmeTox mpeanodTuTeneH Uit OIEHKH MPOAYKIIUH MaKpo3000€HTOCA B 3aUIICHHBIX
BOol0éMaAx?
A) mMetop cTostuel Macchl
b) meron mpupocTa 6ruomacchl
B) MeTon noBy1iek ocaakoB

4. Onumure BO3MOXXHYIO MOAU(DUKALIUIO METO/1a CBETIIBIX U TEMHBIX OyTbUIEH 1715
YCIOBUI HU3KOW OCBENIEHHOCTH.

5. Kakue napamerpsl HE0OX0IMMO KOHTPOJIUPOBATH IPU TTOCTAHOBKE YKCIIEPUMEHTA 110
OLICHKE MPOJYKTUBHOCTH (PUTOIIAHKTOHA?
A) TemrniepaTypy, MHTEHCUBHOCTh OCBellleHUs, KoHLeHTpanuio CO:
B) Tonbko Temneparypy BOAbI
B) conepxanue nerpurta

Kaou: 3-5,5-A
(3aoanus 1, 2 u 4 oyenugaromes no Kpumepusm HOIHOMbL, KOPPEKMHOCMU U
apeymeHmupo8aHHOCmu. )

Kpurepun ouennBanus:

e 5 0aJUIOB — TOJIHBIA U apTyMEHTUPOBAHHBIN OTBET, IEMOHCTPUPYIOLIHIA 3HAHNE
METOJUKH U YMEHUE IIPUMEHATD €€ B Pa3JINYHBIX YCIOBUSX;



e 4 Gayta — OTBET B LIEJIOM BEpHBIN, HO CO/ICPIKUT HE3HAYUTEIbHbIE HETOYHOCTH WU
HEJ0CTaTOYHYIO apryMEHTALMIO;

e 3 0ayuta — YaCTHYHBIN WM TIOBEPXHOCTHBII OTBET, 6€3 YETKHUX MOSCHEHUIN
METOJUYECKUX ITPUHLIUIIOB;

e 2 (ayuta — OTBET HEBEPHBII, OTCYTCTBYET IOHUMAHHUE CYTH METOIUKH.

Nudopmanus o paspadoTunkax

HockoB Opuii AnekcanapoBud, kaHA. OUOJ. HAayK, JOLEHT Kadeapbl MXTUOJIOTHUH U
ruapoduonoruu bBU TI'Y.



