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1. HACITIOPT ®OHAA OIIEHOYHbBIX CPEJACTB

1.1. ObsacTh NpUMEHEHUA

®onx  oneHounbix cpenacts (POC) — HeoThemiieMas dYacTh pabodeit
IPOrpPaMMbI JTUCIMIUIMHBI (MOIY/1s1) BHOMOHUTOPHHT M TIpeIHAa3HAYCH JIJIT KOHTPOJIS
U OIEHKH O0Opa3oBaTENbHBIX JOCTWKEHUH CTYJICHTOB, OCBOHMBIIMX IIPOrPAMMY
JTVCHUTUTHHBI (MOTYJIS).

1.2. Hean u 3aga4u GoHAA OLIEHOYHBIX CPEACTB

Lenp ®OC — yCcTaHOBUTH COOTBETCTBUE YPOBHS MOATOTOBKHA OOYYAIOIIETOCs
tpeboBarmsiM  OGI'OC  BO  OGakamaBpwaT 1O  HAmNpaBIEHUIO  MOJATOTOBKH
44.03.05 Ileparornueckoe oOpazoBaHue (Cc AByMS HPOPWISIMU TOATOTOBKH),
YTBEPKICHHBIM TpHKa3oM MuHuctepcTBa o0pa3oBaHuss W Hayku Poccuiickoit
®deneparuu ot 22 depaist 2018 r. Ne 125 (¢ u3BMEHEHUSAMH U TOTIOTHEHUSIMHU ).

1.3. Ilepeyen» koMmeTeHIUil, (opMUpPYeMBbIX B Mpolecce OCBOECHUS
OCHOBHOI1 MpPo(ecCHOHATBHOI 00pPa30BaTeIbHOI MPOrPpaMMBbI

[Iporiecc ocBoeHUsT AUCIUIUIMHBI HaNpaBJIeH Ha (OPMUPOBAHHE CIEAYIOIIMX
KOMIETEHIUA U UHANKATOPOB UX JTOCTHKECHHUS:

Ko mo ®I'OC BO ‘ NHauKkaTop 10CTHKEHUS
ObmenpodeccuonanbHbIe
OIIK-8 OIIK-8.1
Crioco6eH oCyIEeCTBIATh MeJarorn4ecKyto [TpumMeHsieT MeTOIbl aHaIN3a MeJaroru4ecKoil
JeSITEIbHOCTh Ha OCHOBE CIIEIIUAJIbHBIX CUTyaluu, NpopeccCUOHANbHON pedekcun Ha
HaY4YHbIX 3HAaHUH OCHOBE CHEIHMATIbHBIX HAYYHBIX 3HAHUH

1.4. Dranbl GopmMHpoBaHMST KOMIETEHUHH M CPeACTBAa OLECHUBAHUA
YPOBHS X ¢()OPMHUPOBAHHOCTH

. KoHTpOo/IbHO-0LIEHOYHBbIE

Jransl popmupoBanus komnereHuuii | Komnerenuun
cpeacTBa / cnocod OneHUBAHUA

Tema 1. Bsenenne B auciumuinny. | OIIK-8 YcTHBIN onpoc
OcHOBBI OMOMOHUTOPHHIA
Tema 2. Teopernueckue  ocHoBbl | OIIK-8 Beinonnenue [IPaKTUYECKUX
OMOMOHHMTOPHHTA U OMOWHIMKAITUN 3aJaHuH
Tema 3. Ilpunuunsl opranuzanuu | OITK-8 Brimosnenne MPAKTAYECKUX
OMOJIOTHYECKOT0 MOHUTOPUHTA 3aJJaHui
Tema 4. buomonutopunr B paznuusbix | OIIK-8 Brimonnenue MPAKTUYECKUX
cpenax 3aaHui
Texymas arrecranus OIIK-8 KontposbHas padota
IIpome:kyTOYHAs aTTeCTALUSA OIIK-8 3auer (1 cemectp, 3 TpUMecCTp)

1.5. Onucanue nokasareseit GopMupoBaHus KOMIIETEHIA

Ko komMnereHuun Pe3yabTarhl CPOPMHPOBAHHOCTH

OIIK-8 3HAET: TEOPETUYECKHNE OCHOBbI MOHUTOPUHIA, €T0 COBPEMEHHbBIE




Cnocoben
OCYILECTBIIATH
[eIarOrMYECKYI0
JEATENBLHOCTD Ha
OCHOBEC CIICIIUAJIBHBIX
HAYYHBIX 3HAHUI

KOHIICTIIMH; Ha3HaYEHNE MOHUTOPUHTA U KJIACCU(PHUKAIIMIO BUIOB
MOHHUTOPHUHTA OKPY>KaIOIIEH Cpe/ibl; OCHOBBI OMOMOHUTOPUHTA U €TO
MECTO B OIICHKE KaueCTBa OKPY>KaIOLIECH CPeIbl.

VYMeeT: Ha MPAKTUKE MPUMEHATh CBOM TEOPETHUECKHUE 3HAHUS;
OpraHU30BBIBATH MPOBEICHUE OMOIOTUYECKOI0 MOHUTOPHUHTa OCHOBHBIX
HOPUPOIHBIX

cpen; paboTarh C HOPMAaTHBHO-TIPABOBOM TOKyMEHTAalKel; pa3pabaThiBaTh
pOrpaMMbl MOHUTOPHHTA OKPYIKAIOIIEH CPE/Ibl.

Brnaneer HaBbIKaMu: IPOBEACHUS 3KOJIOTMYECKOTO KOHTPOJIS; TOHITHEM
MOHHUTOPHUHTA, €T0 BUAAMH, OCOOCHHOCTSIMH OHOJIOTHYECKOTO
MOHHUTOPHHTA,

IpE/ICTaBICHNE O IPUHIUIIAX OPTaHU3aUU CETH MOHUTOPHUHTOBBIX
HabmroieHuit; mpeacraBieHueM o chepax 3(h(HeKTUBHOTO NCIOIB30BAHUS
OMOVHINKALINH.

1.6. Kpurepuu oOueHUBAHMSI KOMIIETEHUMHA HAa Pa3HbIX IJTanax Hux

(popMupoBanusn
KosmuectBo
Bup yueOHoii padoThl 0a/1;10B
O0®0 | 0-390 300

BrimosiHeHne npakTHUecKuX padoT M YCTHBIE OTBETHI 42 - 20
CamocTosTenpHas padoTta 18 - 40
3auer 40 - 40
Bcero 100

HakonureabHasa cucreMa oneHuBanus no 100-0a1nLH0H IKAJIe

Yerpipex0anibHas
cHCTEMAa OLleHMBAHMA
JK3aMeHa

Cucrema
OlEHUBaHNS
3ayera

100-6annbHan BykBeHHas IKaJIa, COOTBETCTBYIOLIAS
HIKaJjaa 100-6annbHoOl mKaje

OTian4YHO

90-100 A — OTIIMYHO — TEOPETUYECKOE COMIepKaHNe
Kypca OCBOEHO TIOJTHOCThI0, 6€3 TIPoOeoB;
HE00XOIMUMBIC MMPAKTHYECKHE HABBIKH PAOOTHI
C OCBOCHHBIM MaTepHaoM COPMUPOBAHBbI;
BCE MPEAYyCMOTPEHHBIE POrPaMMOii
o0y4enust yueOHbIe 3a1aHUsI BBIIIOIHEHBI,
Ka4yeCTBO MX BBIIIOJHEHHS OLEHEHO YUCIIOM
0ayuIoB, OJIM3KMM K MAKCUMAIbHOMY

Xoporo

83-89 B — oueHb XOpOIIO — TEOPETUUECKOE
coJIiepkaHne Kypca OCBOSHO MOJIHOCTHIO, 0e3
po06enoB; He00X0IUMbIE IPAKTHIECKUE
HaBBbIKHU pa6OTLI C OCBOCHHBIM MaTt€puajioM B
OCHOBHOM C(pOPMHPOBAHBI; BCE
MpeyCMOTPEHHBIE TIPOrpaMMoii 00yUeHHUs
yqe6HLIe 3aJaHus BBIIIOJTHCHBI, KAUECTBO
BBINOJIHEHUS OOJIBIINHCTBA U3 HUX OICHCHO
9rCIOM 0aIoB, OJM3KUM K MAKCHMAJIBHOMY

3aureHo

Xopo1io

75-82 C — X0po1II0 — TEOPETHUECKOE COCPKAHHE
Kypca OCBOEHO TIOJIHOCTBIO; HEKOTOPBIE
MPAaKTUYCCKHUEC HABBIKK PA0OTHI C OCBOCHHBIM
MaTepUaioM C(OPMHUPOBAHBI HEIOCTATOYHO;
BCE MPEIyCMOTPEHHBIC TPOrPaMMOit
00yueHHs yucOHbIC 3aaHMUS BBITOTHCHBIL,
Ka4yeCTBO BHITIOJHCHUS HU OJTHOTO W3 HUX HE




OLICHEHO MHHUMAJILHEIM YKCIIOM 0ajlIoB,
HEKOTOPBIE BU/IbI 3aJaHUI BBIIIOJIHEHBI C
OIINOKaMH

Y 1OBIIETBOPHUTEILHO 63-74 D — ynoBieTBOpUTENBEHO — TEOPETHIECKOE
cofiepKaHUe Kypca OCBOCHO YaCTUYHO, HO
npoOesTbl He HOCST CYIECTBEHHOTO
XapakTepa; He0OXO0JUMBbIE TPAKTUIECKHE
HaBBIKU PaOOTHI C OCBOCHHBIM MaTepHAJIOM B
OCHOBHOM C(pOpMHPOBaHBI; OOJIBIIMHCTBO
IPEeIyCMOTPEHHBIX IPOrpaMMoOii 00y4eHHs
y4eOHBIX 3alaHUH BBHIIIOITHEHO, HEKOTOPBIC U3
BBIIIOJIHEHHBIX 33JIaHUI COIepIKaT OIIMOKH

Y 1OBIETBOPUTETHHO 50-62 E- mocpexncTeeHHO —TeopeTnieckoe
coziepKaHne Kypca OCBOCHO YaCTHYHO;
HEKOTOpBIE NPAaKTUYECKUE HABBIKK Pa0OTHI HE
c(OpMHUPOBaHBI, MHOTHE MTPEAYCMOTPECHHBIE
y4eOHOIl mporpaMMoii 00y4eHusI yueOHbIC
3aJjaHus HE BBIMOJIHEHBI JIN0O KauecTBO
BBITIOJTHEHHBIX HEKOTOPBIX U3 HUX OLICHEHO
YHCIIOM 0aJJIOB, OJIM3KUM K MUHUMAJILHOMY

HeynosnerBopurensHO 21-49 FX — HeyZOBIETBOPUTEIHHO — TEOPETHICCKOE
CoZiepKaHUe Kypca OCBOCHO YaCTHYHO;
HEe00XO0IMMBIE IPAKTHYESCKIE HaBBIKK PAOOTHI
C OCBOCHHBIM MaTepHaIoM He
c(hOpMHUPOBAHEL, OOIBIIITHCTBO
NPEeIyCMOTPEHHBIX Y4eOHO mporpaMMoit
00y4eHust y4yeOHbIX 3a/laHUI He BBINOJIHEHO
100 KauecTBO UX BHIIOJIHEHUS OLICHEHO
YHCIIOM 0aNJIOB, OJIU3KUM K MUHUMAJIBHOMY;
MPY JIOTIOJHUTEIBHO CAMOCTOSATENbHOM
paboTe HaJl MaTepUAJIOM Kypca BO3MOXKHO

He 3auteno
IIOBBIIICHUE KAUE€CTBA BBINTOJIHCHUA yqe6H1>1x
3aJaHul
HeynosnerBoputenbsHo 0-20 F — Hey10BIETBOPUTENBHO — TEOPETHUECKOE
COACPIKAHUEC KypCa HC OCBOCHO;
H€O6XOI[I/IMLIG MPAKTUYCCKHUEC HABBIKU pa6OTLI
HE C(l)OpMI/IpOBaHLI; BCC€ BBIIIOJIHCHHBIC
y4eOHbIe 3aJaHHs COJepKAT IpyObIe OITHOKY;
JOIIOJIHUTEIIbHAA CaMOCTOATCIIbHAA pa60Ta
HaJl MaT€praioM Kypca HE IPUBEICT K
KaKOMy—J'II/I6O 3HAYUMOMY IMOBBIIIICHUIO
Ka4dyeCTBAa BBINTOJTHCHUA yqe6me SaﬂaHI/Iﬁ
2. KOHTPOJIBHO-OEHOYHBIE CPEJICTBA
2.1. OueHoOYHBbIE CPEACTBA TEKYIIEr0 KOHTPOJIS
Bonpocel 17151 yCTHOr0 onpoca:
1. HazoBuTe OCHOBHBIC 3arpsA3HUTENM BO3[yXa, BOJbI, MPOAYKTOB NMUTAHUSA M
OXapaKTEepU3YUTE UX BIUSAHUE HA MOKA3aTENHN 30POBbs YEIIOBEKA.
2. UYTO Takoe MHAUKATOP 3arps3HEHUs?
3. Kakum o6pa3zom ocymectBisercs oTOOp mpod TOYBBI M TOCTAaHOBKA
JKIIEpUMEHTA?
4. HazoBuTe mnpuHOMNBI W NOAXOABI K OpPraHU3alMd MOHUTOPUHIOBBIX
UCCJIETIOBAHUI?
5. Kakum o00pa3om oOCymIecTBIACTCS aHAIM3 PE3yIbTaTOB MOHUTOPHUHTOBBIX

HUCCJIETOBAHUNI?




6. Kakum o00pa3oM OCyUIECTBISIETCS CTaTHUCTHYecKass o00padoTKa [aHHBIX,
MOJTYYEHHBIX METOAOM OMOUHINKALIUN?

7. KakuM 00pa3oM ocCylIeCTBISETCS OpraHu3ainusi OMOMOHHMTOPHHIA IOYBBI U
pacTUTENLHOCTU?

8. Kakxnm 006pa3omM oCymiecTBiIseTCs OpraHu3aiis OMOMOHUTOPUHTA BOAOEMOB?
9. Kakum 00pazoM OCYIIECTBISIETCS OpraHu3alis OMOMOHUTOPHHTA JIECHBIX
KOCUCTEM?

10. TIlepeuuncaute METObI KOHTPOJISI KAYECTBA OYMCTKH CTOYHBIX BO/I.

TeMbl 1151 MOATOTOBKH MYJIbTUMEAMMHBIX MPE3eHTANMM:

1. buorectupoBaHue 3arpsA3HEHUsT BOJIBI C TMOMOIIBID PSICKH MaJIOW U
MUKpoBoaopociiu Scenedesmus (aKTUBHOE).

2. Tokcnueckoe BO3IEUCTBUE TAKEIIBIX METAIIIOB HA PACTEHUS.

3. Biusinue xuMuueckux BEIIECTB Ha (PYHKIIMOHAIBHOE COCTOSIHME OpraHu3Ma.

4, Hcnons3oBanue GayKTyHpyoIed aCHMMETPUHN PIO IS OIICHKH KadecTBa
Cpenpbl.

5. Buonoruyeckuii KOHTPOJIb BOJI0EMA METOJIaMH CAalTPOOHOCTU (aKTUBHOE).

6. OCHOBBI JTUXCHOWHIUKAINH.

7. Pactenus, )KUBOTHBIC 1 MUKPOOPTaHU3MbI — OMOMHIUKATOPHI 3arpsi3HEHUS.

8. BHOMOHUTOPUHT COCTOSIHUS MTOYB MO (PEPMEHTATUBHON AKTUBHOCTH.

0. OOpaboTka pe3yJabTaTOB MOHUTOPUHIOBBIX HCCIEAOBaHUN (TPUMEHEHHE

METO/1a SKCIIEPTHHIX OIEHOK).
10. buorectupoBaHue 3arpsi3HEHUN BOABI U MOUBBI. M CMOIb30BaHWE MPOPOCTKOB
OOBEKTOB.

Bomnpocsl AJ151 npoBeleHU KOHTPOJIbHOI PadoThI:
1. Kputepun u mnokazarenu CTOYHBIX BOJ MNOCTYHNAKOIIMX HA KOMMYHQJIbHBIE
OYMCTHBIE COOPYKEHUS.

2.  buonormdeckue npyjsl, WX Ha3HAYCHUE U 3PPEKTUBHOCTH MCIIOIH30BAHMS.

3. MexaHWYeCKHE U XUMHUYECKHUE METOIBI OYUCTKH CTOYHBIX BOJI.

4.  MHAauKaTopbl BEICOKOTO KAYECTBA OUMIICHUS CTOYHBIX BOJI.

5.  VaamkaTopbl HEYIOBICTBOPHUTEILHOTO Ka4eCTBA OYMCTKH BOJI.

6. OcobenHoctd  (OTOMETPUUECKUX  METOJIOB  HCCIEIOBaHUS ~ OMOCpPEn:
miamMeHHass  poToMeTpusi, CHeKTpo)OTOMETpUs, PEHTTeHO- (IyopecleHTHAs
dboTomeTpus.

7. 3HaueHUE TTOYBHI JJIs1 HA3EMHBIX MPUPOJIHBIX U arPOIKOCUCTEM.

8.  KoHtponupyembie mokazaTesu Mo4B, MEPUOANIHOCT U YCIOBUS 0TOOpa Mpoo.
9.  Tlokazarenu CaHUTAPHOTO COCTOSIHHS MIOYB U UX 3HAUYCHHE.

10.  KonTpoas Murpaiuu u TpancGpopMaliuu 3arps3HsIONUX BEIIECTB B MOYBE.

IpakTHyeckue 3a1anus:
1. Coop u nmoxaroroBka nmpod armocdepHbix ocaakoB. [loxkaeBas Boma codbupaercs
IPY TIOMOILM IIUPOKOM KOHUYECKON BOPOHKH B K0JIOY. PekoMeHtyeTcsi mpoBOJIUTH
oTOOp mpoO B /Ba »dTama: B MEPBYI0 MUHYTY M yepe3 15-20 MuH. mocie Havaa
JTOK IS



CHer coOupaercsi B KPUCTAJUIM3ATOP WX B OOBIKHOBEHHYIO (hap(opoByro daliky,
MOCJIE 4YEro JIOJDKEH pacTadTh MpU KOMHATHOW Temmeparype. Kpucrammer npaa
OCTOPO’KHO 3aYMIIAIOTCS CO BCEX CTOPOH CKAJIBIIENIEM, CKJIAJbIBAIOTCS B CTaKaH U
MOMEIIAIOTCS B TEINIOE MECTO, YTOOBI JIe/] pacTasil.

2. Omnpeneneane pH. Hamomaure mpoOumpku coOpanHOM Bomoi. OmycTHTE B HHX
MOJIOCKM WHJWKATOpPHOW Oymaru. BbIHbTE HMHAMKATOPHYIO OymMary U CpaBHUTE
MOJYUYEHHBIA pe3ysbTar co mkano. Onpenenure u 3anuiuntre AaHHble. CpaBHUTE
MOJTyYeHHbIe JaHHble pH Kamenb 10XkAs, BBINABIIUX B MEPBYI0 MUHYTY, C JIAHHBIMH
aHaJIM30B, MPOBEICHHBIX B JIPyTHUE JTHHU.

3. KauectBeHHass peaknusi Ha Hajguuue Ccyiabua-uoHoB. Hamomuure mnpoOupku
coOpanHoit Bojoil. Jlo6aBbre o 1-2 kamu pactBopa KMnO,4. B 3aBucumoctu ot
KOJIMYECTBA COJACPIKAIIUXCS B PacTBOpPE CYJIb()HIOB MPOU30UIET OOECIBEUMBAHUE
pacTBopa (pe3ynbTaT OKUCIUTEIbHO-BOCCTAHOBUTEIBLHBIX PEAKIINA).

4. Peaknus Ha ompeaeleHHe HUTpaT-uOHOB. HamomnuTe mnpoOHpKH cOOpaHHOM
Bojioi. JloGaBwTe 1o 2—3 Kamm pactBopa Aedenunamuna. [Ipu Hanmyuuu B oOpasiie
HUTPAT-UOHOB PACTBOP OKPAIIMBAETCS B CHHUM LIBET.

5. Peakuust Ha omnpeneneHue cyibPua-uoHoB. Hamomnure mpoOupku coOpaHHOM
Bojion. JlobGaBhTe 2—3 M pacTBOpa areratra cBuHIA. [Ipum Hammuum B oOpasiie
CyJIb()UJ-UOHOB PACTBOP OKPAIIMBACTCA B YEPHBIM IIBET, BO3MOXKHO BBINAJICHUE
ocajaka Toro ke I1Bera. [IpoObl sl U3yyeHHUsT XMMHUYECKOTO0 COCTaBa BOJBI MOTYT
ObITh OTOOpaHbl B HECKOJIBKMX MECTaxXx: OKOJIO YHHUBEPCUTETa, JOpOTH,
MPOMBIIIUICHHBIX TPEANPUATANA, B JIECOMAPKOBOM 30HE, OJM3 JKUJIBIX JOMOB.
[TomyyeHHbie pe3ynbTaThl 3aHOCATCS B Tabiuily. Ha OCHOBE MOMy4YeHHBIX JAHHBIX
clelaiiTe BBIBOJ O KayecTBe aTMOC(epHBIX OCaJKOB. BrisiBUTE JOKaNbHBIC
HMCTOYHUKH 3arpsi3HEHUSI.

2.2. OueHOYHBbIE CPEACTBA JJIA MPOMEKYTOUYHOM aTTeCTANUN
(3auger)

. buonornueckue npypl, nx HazHaueHUE U 3G(HEKTUBHOCTH UCTIOIE30BaHUS.
. MexaHn4ecKre U XUMHUIECKUE METOJIbI OYMCTKHA CTOYHBIX.
. UHIuKaTOpBI BEICOKOTO KauyeCcTBa OUYMINECHUS CTOYHBIX BO/I.
. Unnukatopsl HEY10BIETBOPUTEIBLHOI'O KAUYECTBA OYUCTKH.
. 3HaYCHHME MMOYBHI JIJI1 HA3EMHBIX TIPUPOTHBIX M arPOIKOCHCTEM.
. KouTponupyemsie mokaszaTenu moyvs, MEpUOANIHOCTD U YCIOBHUS 0TOOpa mpoo.
. [TokazaTenu caHUTapHOTO COCTOSIHUS MMOYB U UX 3HAUYCHHE.
. KouTpons Murpamnuu u Tpanchopmariiy 3arps3HsSONUX BEIIECTB B TTOYBE.
. Onenka »KoJIOrH4ecKoi 0€30IMacHOCTH ITOYB, ITOKA3aTEeIIH.
10. IcTOYHUKYM TMOCTYIUICHHS TSHKEIIBIX METAJIJIOB B TIOYBHI.
11. OcobeHHOCTH, TOCTOMHCTBA M HEIOCTATKU METOJIOB MOHHON Xpomartorpaduu,
noJisiporpaduyeckoro MeToa.
12.  OcobenHoctu  (oromeTpuueckux Ouocpen: IIaMeHHas (oTomeTpus,
CHEKTPOPOTOMETPUSI, PEHTTEHO-(PIIyOpECLIEHTHAs] POTOMETPHUSI.
13. OrpannyeHue NOCTYIJIEHUS] B OPraHW3M TOKCUKAHTOB.
14. BUOMHANKATOPHI COCTOSIHUSA MOYB.
15. icnonb3oBaHue H0KAECBBIX YEPBEH B KaUe€CTBE OMOMHIUKATOPOB.

O 001N LD K~ W —



16. HakomuieHUE TAKETBIX METAILUIOB B PACTUTEIIBHON MPOTYKIIHH.

17. HakorieHne TOKCHKAaHTOB B pa3JIMYHBIX OPTaHOB pacTeHUi: KOI(PPHUIIMEHT
aKKyMYJISIITAN, BUOBBIE OCOOCHHOCTH.

18. YCcTOMYMBOCTh paCTEHUI K TOKCUKAHTaM U YCIIOBHS €€ MPOSBIICHUS.

19. Mexanusm neictBus (IIPOILECChl) TOKCUYHBIX JIEMEHTOB Ha PACTCHUS.

20. MexaHu3Mbl aKTMBHOTO W MACCHBHOIO TPAHCIOPTA TSKEIBIX METALUIOB B

pacTeHUH.



