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1. IToAcHHT &/Ib HAA ZAMHCKA.
JononuurensHass obimeoOpazoparenbHas obilepasBHBatomas nporpamma «lIpakTHdueckass GHOJOTHS»
ecTeCTReHHO-HAYYHOH HANPABJIEHHOCTH, COCTAB/IEHA B COOTBETCTBHH ¢ HOPMaMH, YCTaHOBJIEHHBIMH
clenyll el 3akoHogaTebHOH Gazoii:
- @enepampHeIM 3akoHoM Poccmiickofi @epepanuun ot 29.12.2012 r. No273 «O06 obOpazoBaHHH B
Poccuiickofi @enepauuny
- Vcraeom MyHHOHODATbHOTO OlomkeTHoro obmeoOpazoBarenbHoro yupexienus '"CropHoOryprckas
cpenuss obeodpazoparensbHas mkoaa HM. A E. Apocnasuera”
- ITonoskenueMm o pazpaboTKe, cOllepyKaHHH H YTBEepPJKIeHHH JONOJHHTeNhLHOH o0ueobpazorarensHoi
obmepaseuparieii nporpammel MBOV "CropHorypTckad cpenHsas o0umjeoOpasoparebHas IMIKOJA HM.
A E flpocnaeneepa’
VP oBeHB IPOTPAMMEI - YITTYOJIEHHBIH

AxryansHocrs. OOHHM H2 BaKHelmHX Tpeboanuil Kk 00pa3zoBaHHIO B COBPEMEHHBIX YCIIOBHSIX

ABJIAeTCA OBJIATieHHe 00yYalOIHMHCA NPAaKTHYeCKHMH YMeHHAMH H HaBblkaMu. DopMHpoBaHHe y OeTed
HHTepeca K OHOJIOTHH, PazBHTHe M0003HATeILHOCTH, PAcIIHpeHHe 3HAHHIL 0 JKHBOM MHpe He BO2MOKHO
Oez pazBHTHS MPaKTHUYECKHX YMeHHH depe3 o0yueHHe MOJIeIHPOBATh, OTPA0OTKY MPaKTHUYECKHX YMeHHH
H MpHMeHeHHe M0y eHHbIX 3HAHHH Ha MpaKTHKe.
IIpensitcTRHEM 1151 MPaKTHYecKOTo 00yueHHs 10 HeJlaBHEro BPeMeHH SBJIIJIOCh OTCYTCTBHE B INKOJIAX
pafioHa coBpeMeHHoro JsaboparopHoro o0OpyIOBaHHS, HO B paMKaX HAIHOHATLHOIO MpPOeKTa
«O0bpazoBaHHe» CTaJ0 BO3MOMKHBIM OCHAllleHHe IIKOJI COBPeMeHHbIM o0opyIoBaHHeM HeHTpa «Touka
pocta». BHenpeHHe 5Toro oGOpyIOBAHHA MO3BOJIIET KadMeCTBeHHO H2MEHHTB MNpolecc obyueHHA
6uonorun. IlosBIsieTcsi BOZMOMKHOCTh KOJHYECTBEHHBIX HaOJIOIEHHH H OMNBITOB JUIA IOJy4eHHS
IOCTOBepHOH HHpOPMAIHH 0 GHOJMIOTHYECKHX Mpoleccax H o0beKTax.

[IporpaMma mNO3BOJIHT PAaCIHIHPHTh NPAKTHYECKYH0 JeATellbHOCTh IIKOJILHHKOB B 0O0JIacTH
€CTeCTBeHHO- HAyYHbIX 3HAHHH 'epe3 BbINOJIHEHHE JIEMOHCTPAIHOHHBIX H JaboparopHbIXx paboT,
OpPraHH3aLHI0 NAGOPATOPHBLIX SKCHePHMEHTOR, NPOeKTHOH H ydeGHO-HCCIeIORATeIbCKOH NeATellbHOCTH
TecHasi cBSI3b TeOPHH C NMPAKTHKOH pazBHBAeT CAMOCTOSITENILHOCTh H CHOCOOHOCTh K HOCTAHOBKE H
NpPOBeJeHHIO SKCIePHMeHTOR, IOHHMAHHIO H HHTepHpeTallHH (akToB, K AHANH3Y SBJIEHHHA H CHHTezy, K
OlleHKe IMOJIy4eHHOH HH(OPMAIHH, IPHMeHeHHIO 3HAHHH HA MPaKT HKe.

Ha ocHoBe MONy4eHHBIX SKCHEPHMEHTAILHBIX NAHHBIX 00VYAIIHEeCHd CMOIYT CaMOCTOSTENbHO Jenarh
BBIBOfbI, 00001aTh pe3yNbTAThl, BBISRIIATE 3aKOHOMepHOCTH, B npoliecce s3KclepHMeHTANbHOI paboThl
obyuanHecs NPHOGPETYT ONMBIT NO2HAHHS PeallbHOCTH, SBILIIONTHACA B AX¥HBIM 5TanoM (opMHPORaHHS
y HHX yOexqieHHIl, KOTOpbIE, B CBOI OYepellb, COCTARJISIOT OCHOBY HAydHOTO MHPOBO33PEHHS, WTO B
nambHeiimem  Oyzmer cmocoOcTBoBaTh  OeperKHOMY  OTHOIIEHH® K CBOEMY  3/I0pOBBI0  H
npodeccHOHATLHOMY caMOOHpPeTeneHHIO .

OTIHYHTe L HOH O0CO0EHHOCTLIO TPOTPAMMBI  SBJSIETCS TO, YTO peaIH3allHi COBpPeMeHHBIX
00pazoB aTeNbHBIX TeXHOIOTHH B JaHHOH OPOrpaMMe OCYIIeCTBIIAeTCA 3a CHET ClleqyILTHX HOBAITHH:

- B dopmax H MeTodax oOy4eHHS - aKTHBHbIe MeTOJbl, KOMaH{Has paboTa, ONTHMH3AIHSA
caMocTosITellbHOH pafoTel 2a CYET HCHOMB30BAHHSA JHCTAHIHOHHBIX TeXHONOTHH oO0y4eHHs,
CHOCOOCTBYIOUIHX PAa3BHTHIO ()YHKIIHOHAILHOH IPaMOTHOCTH;

- B cpencTBax oOydeHHA — UHQpPOBBle TATYHKH, KOMILbIOTepHbIe MNPOrpaMMbl, UHQPOBBIE MeTOIbI
006paboTkH HqanubX. B nponecce opMHpOBAHHSA SKCIEPHMEHT AT HbIX YMeHHH ofy4aroliHecsi cpejicTBa
obydenus OyayTr ¢opMmHpoRaTh KadecTBEHHO HOBO€ YMeHHe MpecTaB/siTh HHpopManuw o006
HCCIIeNOBAHHH B MeTbIpEX BHOAX:

. B BepOalbHOM: ONHCHIBATh SKCIEPHMEHT, CO3JJaBalb CJIOBECHYI0 MOJeNlhb SKCOepPHMEHTa,
(HKCHpOBATL PHHMAHHE HA H3MePSAeMbIX BeTHYHHAX, TEPMHHOJIOTHH.

. B TAOIHYHOM: 3alOJIHATH TAGIHUBLI NAHHBIX, JIEXKAIIHX B OCHOBE MOCTPOeHHA rpadukoR (npH
5TOM Y y4alll HX cs1 BOZHHKAET IepBHYHOE MpeJIcTaBIeHHe 0 MAacTabax BeTHIHH ),

. B rpadHueckoM: CTPOHTE rpadHKH M0 TaOJIHYHBIM JAaHHBIM, YTO JaéT BOZMOXKHOCTh Iepe- XoOa

K BBIIBHKEHHIO THIOTe? O XapaKTepe 3aRPHCHMOCTH MEKOY BelHYHHAMH (IPH 5TOM YYHTENb
MOKa3bBaeT MPeHMYI[ecTBO B BH3YAJIH3AllHH 3aBHCHMOCTeH MeXky BeJHYHHA- MH, HAIJIIHOCTh
H MHOTOMEPHOCTH); B BHIEe MareMaTHUeCKHX ypaBHeHHIl: JlaBaTh MaTe- MaTHYecKOe ONHCaHHe
B3aHMOCBS3H BeIHYHH, MaTeMaTHi1eckoe obobimeHHe.
IIporpammoii mpernycMmoTpeHa oOpazoBaTeNlbHas CTpareruss KOMaHJIHOTO oOyueHHS, OCHOBaHHAs Ha
HCIIOJIb30BAHHH MAbIX [PYNI, KoTopas MoApa3yMeBaeT:



- NOATOTORIEHHOCTH OOYYAMIIHXCA K 3aHATHAM, - OTBETCTBEHHOCTH KaxOoro oOydaromerocs 3a
OPOOYKTHBHOCTE Hporecca o0ydenns. Takoil moaxo mpefocTaBsieT BO3MOKHOCTE Y/Ke Ha HavalbHOM
sTane o6yueHHs COMPHKOCHYTLCA ¢ pealbHBIMH NpobileMaMH, YUHT MOOPOCTKOB OYMAaTh YIpexKnaomne H
BBIXOJIHTh 33 PAMKH HAcTOSIIIEro, MOCTOSHHO 2aJlaBasick BompocoM: «Uto OydeT ganbine?s, AT OMBIT BO
B3aHMOeHCTB HH KOJUIeKTHBA PalH JOCTHvKeHHs HaHITyIlIero COBMeCTHOTO pesyibTaTa.

IIporpaMma HOCHT OpHeHTAIIHOHHEIH XapakrepHa 37opoBbecOeperaromiee H IpennpodHIbHOe
obyienne. IlpezcTaBisier coveTaHHe CHelHAILHO OPTaHH30BAHHBIX NPOMENYpP NPAKTHIECKOTO H
TeopeTHIeCKOTO 3HAKOMCTRA C colepikaHHeM HpodeccHOHATLHOH NeATebHOCTH B o6IacTH GHOMNOTHH,
(pH3HOJIOTHH, SKOJIOTHH..

3aHATHA ¢ OeTbMH, OpedycMOTpeHHble MporpaMMoH OpTraHH30BAHbI B BHIE TeMaTHUECKHX
pasnenoe, o0benHHeHHLIX 00Ield TeMoil, H MPOBOIATCA Kak ¢ [PYNNOH, Tak H ¢ MOATPYNIOH JeTei.
Benymee MecTo B HHX 3aHHMaeT OpaKTHUecKas pabora — maboparopHble NPaKTHKYMBI, HabnromeHHs,
SKCIEPHMEHThL. [ NMaBHBIM sBIIeTCs TO, 4YTO JeTH MNPHHHMAKT HENOCPeJICTBEHHOE Y4YacTHe B
HCCJIeJIORATeNICKOH NeATelh HOCTH, cAMOCTOATeIbHO PaloTalT ¢ HH(POBBIMH JATYHKAMH, BEICTPAHBAS
Ha KOMIBIOTepe rpadHKH NOIy-eHHbIX Pe3y/IbTAaTOB, AHATHIHPYIOT HX.

Oco0eHHOCTBIO MPOrpaMMbI SIBJIIETCS TAKKe H TO, YTO B CepellHHe rofa oOyueHHS U
o0y aONIHXCSA NPOBOOHTCS MPOMEXKYTOYHAS JHATHOCTHKA, A B KOHIle roga o0ydeHHA — HTOIOBad
arTecranusd B (oOpMe IIKOJIbHOTO KOHKypca HpPOEKTOB H HCCJeoBaTelbcKHX pabor "Becenmss
MacTepckas', JleHh JHATHOCTHKH H KOHTPOJIA ¢ IPHI ANl ¢eHHEM POHTeJIeH.

ITo uTtoram y4acTHS B KOHKypcaX IpPOeKTOB H HCCJefloBaTellbcKHX paboT oOywaromHecs
MONy4 AT OHILUTOMbI HoGequTeNell H NPH3EPOR H CBHOCTE/LCTE A YIACTHHKOB KOHKYpPCA.
BApHATHERHOCTE, BO3MOJKHOCTE BBIGOpA H NOCTPOSHHA HHAHBHAYAILHOR o0pazoRaTeBHOH
TP AEKTOP HH.

IIporpaMma JHYHOCTHO-OPHEHTHPOBAHA H COCTaBJeHa TakK, 4YToObl Kakaplii pebeHok HMen
BO3MOXKHOCTh CBOOOIHO BhIOpaTh Hauboslee HHTepecHbIH 00beKT paboThl, mMpHeMIleMbIi 1A Hero. B
OporpaMMe mpegycMOTpeHAa BO3MOMKHOCTh OOydYeHHSA [0 HHOHBHAYATLHOMY YydeOHOMY IUIaHY B
npelleJlax OCBAHBAEMOH NporpaMMbl, a TakKe MOCTPOEHHe HHIHBHIyabHOH o0pazoparensHOM
TpaeKTOPHH 'epe3 BapHATHBHOCTL MaTepHasa, IpenocTaRleHHe 3aNaHHH pa3/HYHOH CIIOKHOCTH B
3aBHCHMOCTH OT NCHXO()H3HOJIOTHYECKOTO pa3BHTHA KOHKpeTHoro pebenka. IlosTomy mMarepHan
NpPOrpaMMbl MOKeT ObITh OCBOEH IeTEMH C OrPAHHYIeHHBIMH B O3MOKHOCTSMH 30D OBB .

Opranuzanis y4eOHOro mpolecca OCYIIECTBIIIETCHA C y9eTOM HHIHBHAyalbHBIX ocobeHHOCTed
o0yJaNIHXCSA: YPOBHA 3HAHHH H YMeHHH, HHOHBHAyalbHOro Temma ydeOHOH H TBOpHecKoH
JeATEIbHOCTH H Jp. OTO NO3BOJIET CO3[aTh ONTHMAIbHBIE YCJIOBHS JUIA PeaslH3allHH MOTeHIHAMIb HbIX
BOZMOXKHOCTElH KayKIoro oby4armierocs.

HHTerp Hp ORAHHOCTE, NpeeMCTEEeHHOCTh, BIAHMOCBHAZE C JAPYTHMH THIAMH OOpA20BRATe/hHBIX
NpOrpAaMM, YPOReHb o0ecHed eHHA CeTeRor o BTAHMoJeficTR HA.

OcHoBHOH 0azo0f oA 3aHATHH IO mporpaMMe CTaHYT TeopeTHUeCKHe 3HAHHA , MONyMeHHbIE HA
ypokax OHONOrHH, PHZHKH, XHMHH, MaTeMaT HKH.

Hpemonarac’mﬁ COTPYAHIMIECTBO C TIEOAr OT AMI JOTI10JTHHTE Th HOT O OGPHEOBHIMH, pﬂGOTﬂIOIl[[fHMﬂ'I B IIEHTpE
06pazoBariA LpdpoBoOro U rymaHHrapHoro rpoduneii «Touka pocta» Ha daze MBOYV «Jlebecckan COIL» mmenn
JI.B. PoxoBa, 00MeH OMBITOM Hepe s ¢ olHanbHbIe ceTH ¢ " Toukamu pocta” 3a rpegenani paiioHa

SansTua npoxonar Ha 6aze MBOY "Cropuoryprckasa COII umenn A.E. fApociaenesa’

Anpecar mporpammsl. IIporpamMma paccuHTaHa Ha oOy4yarommuxca 13-16 jer. KommnnekroBaHue
o0beqHHEHHS OPOBOIHTCA C YeTOM HHTepeca HeTell K HAyKaM ecTeCTBeHHO-HAYYHOIO IIHKIA, a TakKe
JKeJIaHHs 3aHHMAarbCs MPaKTHYeCKOH H MPOEKTHOH 1eATeIbHOCThIO.

Coctae rpynnsl Kommiectso odyuarimuxca B rpynme: 8 -17 gen.

O6ném mporpammel. ] rog o6yaenus — 108 1acos

@ opMBI OPraHHIAIHH 00p AZ0BATEILHOr 0 Ip olecca. ' pynnoras, HHIHRHIY ATh HAs.

IIporpamMmma paccqHTaHa HAa:

- obecneueHHe CHTYAIHH yclleXa KaKIOMY YYAcTHHKY o0beIHHEHHA Hepe? YHET ero HHIHBHIYATbHBIX
ocobeHHOCTEI,;

- MHOTroo0pa3He BHIOB aKTHBHOH MO3HABATEJILHOH J1eITeIbHOCTH 00 y4aloll HX CS,

- HHIOHBHOyIH2allHK o0pazoBaTelbHOrO Ipollecca H BO3MOXMKHOCTH paboTark B IpynIe HIH
HHIOHBHIY AJIbHO IPH JKeJIAHHH;

- cO37aHHe YCJIOBHH AN NposABIeHHA ocobeHHOCTeH, BEIIBIeHHe H PA3BHTHE TROPHUECKOH H IMOHCKOROH
AKTHBHOCTH;



IR

- OpTaHH3alHI0 aTMocdephl SMOLHOHAILHOIO Gnaromosy4nsa, koMmdopTa, COTPYIHHIECTRA, CTHMYIIAIHA
AKTHBHOH KOMMYHHKAIIHH;

Ilpn HeoOGXOOHMOCTH OHCTAHITHOHHOIO OOVHMeHHA MPOTpaMMa pealH2yeTcs Ha OHIIANH-cepBHCAX
Zoom, Classmil. /Tns opoekrHoii paboTel 6yAyT HCMOIb30BaHBI IIAT(OPMBI ¢ HHTEpPAKTHBHOH OHIAliH-
nockoii: AMWboard 1 Miro .

Cpox ocBoenns nporpammsl. IIporpaMma paccuHTaHa Ha OOHH IO, pealH3yeTcsa B TeueHHe 9 MecsAnes,
36 Henel,.

Pexxum zamaTHii. KommdecTBo wacoB B Hegemo- 3 yaca. 3aHATHA OPOBOOATCA 2 pasza B HeIelw (mepBoe
3aHATHe -45 MuHYT, 1 axkajeMHYecKHH 4ac i o0ydYalolHXCH CpPeJHEr0 H CTapliero MKOJbHOTO
BoO3pacTa, BTopoe 3aHaTHe 90 MHHYT (2 akageMHUeCKHX Haca) ¢ HepepelBoM 10 MHHYT MeXIy
aKaZileMHYIeCKHMH YacaMH.

e H 32724 H NP OTP AMMEIL.

IMem nporpammel — (opMmupoBariie (YHKIHOHANBHON IPAMOTHOCTH O0O0YJAIOIMXCA, IIOBBIIEHHE KA4YecTBa
OHMOMOTHMYECKOro 00pA30BAHMA HA OCHOBE MPHMEHEHHMA COBPEMEHHBIX HH(OPMALEOHHO -KOMMYHHKAIFIO HHBIX
TEXHOIOTHIL, COLIMAIII3ALIMA 00V IA LIIX A Yepe s [po (e CCHOHAILHYH CaMO00PHEHTALII0.
3aoawi:

3anHTepecoraTb 00y4alOUHXCS NpeIMeTaMH ecTeCTBeHHO -HAYYHOTO IIHKJIA.

IIpuBHTH 00y4aONIHMCSA HABbIKH IPOEKTHOH H HCCIIeJJOBATeJbCKOH paboThL

CdopmupoR aTk TBOpUecKHe H KOMMYHHKATHRHbIE CLIOCOGHOCTH.

Hay4urs noib3oBarkcs HHGPOBLIM H NabopaTopHbIM 000pY/IOBAHHEM IIPH IPOBeJeHHH SKCIEPHMEHTOB.
PazpupaTk (YHKIHOHAILHYK IPAMOTHOCTH Yepe? YMeHHe MNPHMEHATh TeopeTHHUecKHe 3HAHHA Ha
IpaKTHKe.

ILnanup yeMBbIe p e3yJIBTATHI:

Jnamocmuste pesyasmamst:

3HAHHA OCHOBHBIX IPHHITHIIOB H NPaRHII OTHOIIeHHS K JKHB OH NpHpoe;

PA3BHTHe MO3HABATE/bHbIX HHTEPECOB, HAIpaB/IEHHBLIX HA H3YYeHHEe JKHBOH NPHPOILL;

Pa3BHTHE OTBETCTBEHHOI0 OTHOLIEHHSI K CROeMY 3JI0POBBIO

Memanpedmemnsie pesyisuiames::

OBJIaJIeHHE COCTABJIIIOIIHMH HCCIeJIoOBaTelbCKOH H NMPOeKTHOH JeATelbHOCTH: YMeHHe BHIETh
npobneMy, CTaBHTh BONIPOCHl, BBIOBHIaTh THIOTe3bl, JABATh  ONpeldeNleHHs  [OHATHAM,
KJIaccHHIIHPOBATh, HabOOaTh, NOPOBOAHTh SKCIHEPHMEHTBI, JellaTh BBIBOJILI H 3aKIHONMEHHS,
CTPYKTYPHPOBATh MATepHAl, 00bACHATh, TOKAZBIB ATk, 3all[HIATL CBOH HIIEH;

yMmeHHe paboTaTk ¢ pa3HbIMH HCTOMHHKAMH OHoJIOrHYecKoH HH(OPMAllHH, AHAIHZHPOBATHL H
olleHHBaTh HH(opMaIHio, npeobpazoBbBaTh HHPOPMAIHIO H3 OZIHOH (OPMBI B IPYTYIO;

Ilpeomemmnsie pesyismmnst:

o0bsicHeHHe POJTH GHOJIOTHH B NMPaKTHYEeCKOH JesaTellbHOCTH JIoei;

yMeHHe paboTaTh ¢ onpeesIHTeNIAMH, TaboparopHeIM H HHGPOREIM 060pyIOBaAHHEM;

OBJIaJIeHHEe MeTOJaMH OHOJOTHYecKOH HaykH: HabJlloZleHHe H ONHcaHHe OHOJOTHMEeCKHX
00BbeKTOR H HPOIECCOR; NOCTAHOBKA OHOMOTHYECKHX SKCIIEPHMEHTOR H 00bICHEHHE HX Pe3yJIbTATOB.

2. Y4eOHbIi NIaH

Tabruya 1
Kypc (Monoyms, pazger) KoamwiecrsBo HacoB
1. Beogroe sapatie. Huctpykrak o Th. Beomiag qHaTHOCTHKA. 2
2.TMouyBc TBYFI ce0 YUeHbIM. 9
3. OcHOBBI MHKPO0HOJIOrHUE CKOTO FICCIIE JOBAHMA. 28
4. BronoririecKHe CHCTEMBI PACTHTENHHOTO OPT AHI3MA. 18
5. ITpoMeKyTOUHAR JHATHOCTHKA. 2
6. OcHOBBI MOHHUTOPHHI A KI3HEHHOI 0 TIPOCTPAHCTEA. 23
7. DK0IOTrHYeCKIIT MOHHTOPHHT 15
8. IloaroTroBKa K KOHKYPCaM. 8
0. Hroroeas aTrecTaLf. 2
10. Hrorosoe 3anaTHeE. 1
HTOT O: 108

3.Cogep:xaHHe IMpOrp AMMEL
VuedHo-TeMAaTHIeCKHH IUTAH.



Tabruya 2

Ne Tema KoautiecTro Yacor DopMEI
Beero | Teopusa | IlpakTHrA KOHTP 011
1 BeogHoe zamaTHe. HHcTpyRTa:R mo TB. 2 1 1 Tect
BroaHaf THATHOCTHKA. Ipunoxcenue 1
2 IlouyBCcTRYIi ce0A YIEHBIM. 9 5 4 Ipunoxcedue 2
2.1 | Meroasl H3yHMeHHS JKHBBIX  OOBLEKTOB. 3 2 1 ITpakTuteckas pabota
3HaKOMCTBO ¢  IepedHeM TeM  JJIA "OpranHzaiua
HCCIIeZJOBaHHS H OPOeKTHOH pab OThL Hab JTI0/IeHHA 3a JKHBBIM
o6bekTOM B
omnpereneHHbIH
BpeMeHHOH nepHox'
2.2 | OcHOBHI [OATOTOBKH [IpOoeKTHOMH H 3 2 1 IIpakTHteckas paboTa
HCCJIeJIOB aTeJlbCKOH paboThl. "Cozmaem JoposKHY O
KapTy npoekra’
2.3 | 3uakomcTBO ¢ nHporoii naboparopHei 3 1 2 IIpakTuteckas paboTa
"Releon” "IlocnenoBaTebHOCTE
paboTel ¢ HHPPOBBIM
Oar4yHkoM'
3 OcHOBRBI MHKP 00 HOJIOT I eCK 0T 0 28 10 18 Ipunoxcenue 3
HCCJIeOBAHHA.
3.1 | MukpobHosorus dynymrero. Croco6el 4 2 2 IIpakTuteckas pabota
BRIpAIHEAHHA MHKPOOPTaHH3MOB. "IIpHroTOBRJICHHE
IpenaparoB KHBbIX
KJIeTOK"
3.2 | TexnHKka Hocepa MHKPOOPTaHH3MOB. 3 1 2 IIpakTuteckas paboTa
"TIlocer H HabnoeHHe 2a
pocToM GaKTepHit
3.3 | HzytuenHe  MHEKpPOOpPTaHH3MOB  ILJIOTHOH 5 1 4 IIpakTHteckas paboTa
MHTATEJLHOH cpefibl. «BriceHRaHHE
fakTepHATLHOH KIeTKH Ha
IJIOTHY 10 MHTATeIbHY10
cpeny H3 pa3IHIHBIX
OPHPOIHBIX cyGcTpaToR»
3.4 | I3yueHHe 300IUTaHKTOHA H ()HTOILTAHKTOHA 4 1 3 IIpakTHteckas paboTa
aKBapHyMa. "I3y1ueHHe KOJIOHHAJLHBIX
MOHAJHEIX Bofopocie"
3.5 | KuzHeneATeNEHOCTL MOJIOMHOKHCIIBIX 4 2 2 IIpakTHteckas paboTa
fakTepHii. "Briseienne dakTopoe
BIIHSIIHX Ha
JKH3HeesATe IbHOCTh
MOJIOMHOKHCJIIBIX
dakrepHii
3.6 | Meroms! IHTOJIOTHIECKOTO aHANH3A MOJIOCTH 4 2 2 IIpakTHteckas paboTa
pra. "IIHTosNOrHHecKHH aHANTH3
[oJIOCTH pTa’
3.7 | BnusHEHe cpedp] HA KJIETKH KPOBH. 1 1 3 OKcHepHMeHT
"BrHsHHe cpelbl HA
KJIETKH KpoRH'"
4 BHoornueckHe CHCTEMBI PACTHTEILHOIO 18 6 12 Ipunoxcenue 4
OpraHH3IMA.
4.1 | Taiiupl OHOSHEpPTETHKH. 3 1 2 IIpakTuteckas pabota

"3aB HCHMOCTE

TPaHCIHPAITHH H
TeMIlepaTypksI OT MTONIATH




MOBEPXHOCTH JIHCThER"

bBuonnka. YIHBHTelbHbIE OTKPBITHS.

(]

IpakTHueckas paboTa
«Co3gaHHe BHOEOPOIHKOBR
H IpezeHTaIHH
« YIHBHTeIIbHbIE
OTKPBITHS B OHOHHKE»

4.3

Co3gaéM npoeKThl 10 GHOHHKe.

Cozganne IIPOCKTOR

4.4

CHCTeMBI oﬁecneqHBammHe BOJTHBIH PEEHM
B pacTeHHH.

=2 | =2

IIpakTHyeckad paboTa
"I3y4ueHHe TYPrOpHOTO
COCTOSHHA KIeTOK'
IpakTHueckas paboTa
"IIzmepeHHe BIayKHOCTH H
TeMIleparyphl pacTeHHH ¢
MOMOITLIO JATIHKOR '

3alHTHBIE IPHCIOCOOIIeH s pacT eHHH

(]

IIpakTHteckan paboTa
"I2y4yeHHe 3HaAYMeHHS
KyTHKYJIbI H MPOOKH

Pa3IHYHBIX PacTeHHI B

3al[HTE OT
HeDJIar onpHATHOTO
BoznelicTeHA"

4.6

CHCTEMLI, OGECHE‘IHBHIOH.[ HE

pacTeHHH.

ITHTAaHHE

I~

IIpakTHdeckan paboTa
"O6Hapy KeHHe HHTPATOB
B JIHCTBAX ¢ MOMOUILIO
HH(POBBIX JaTIHKOB"

]._.[p OMEXKYTOHAA THAI HOCTHKA

Ipunoxcenue 5

OcHoOBEI MOHHTOPHHIA  KHIHeHHOT 0
IIp OCTPAHCTBA.

23

15

Ipunoxcenue 6

6.1

OcHOBRHEIE IIPpHEMBI
AH3HEHHOTO IIPOCTPAHCTEA.

MOHHTOpPHHTIA

[¥]

IIpakruieckas paGota
«Hccrnenor anne
cocTosHHSA paboiero
IpPOCTPAHCTBA»

MOHHTOpHHF OCBEI[eHHOCTH MHOMelleHHH H
€ro BJIHAHHA Ha (1)H3H‘IECKO€ 3IO0POBEE»

I~

IIpakTHteckas pabota
"BrIsfBIIeHHE VPOBHA
OCB ellIeHHOCTH Y 1e0HbIX
[IOMel e HHH»

6.3

Onpenenenne pH cpesicTB THYHOH THTHEHBI.

-2

IpakTHteckas paboTa
"Onpenenernne pH
CpeJICTB JTHYHOH
THrHeHELpazHoH
KOHIIEHTPAIlHH B
pacTropax»

6.4

Cparnenne pH cMeceii BemiecTs.

[ %]

DKcIepHMeHT
«I1zmenenHe pH pemniecTp
B 3aBHCHMOCTH OT cOCTaBa

CMecH»
IpakTHueckas paboTa
«Onpenenenne odmei

JKeCTKOCTH BOJIbI»

I"]S}"IEHHE EHCIIOTHO- HIEJIOYHOI'O Gamanca
ITHIIT €EBBIX MIPOIOYKT OB

IpakTHueckas paboTa
"3yueHHe KHCIIOTHO-
menoyHoro Gananca
MHIERBIX NPOOYKTOR"

DK 0JTOT HYeCKHH MOHHTOp HHT

15

10

Ipunoxcenue 7

Metomsl H3MEpPEHHA abHOTHYECKHX

IIpakTHueckas paboTa




(axropor oKpyKaromel CpebL.

"Onpenenenne pH,
HHTPATOB H XJIOPHIIOB B
Boje"

DKoJIoTHYecKHi MOHHTOPHHT MECTHOCTH.

(]

IpakTHueckas paboTa
"OneHkKa ypoBHA
3arpAIHeHHA
atMocdyepHOro BO3IyXa
BellecTBaMH,
HoNagalolIHMH B
OKpPYAMIVIO cpeny B
pesyibTare paboThI
aBTOTpaHcnopra'

1.3

OKOJOTHYECKOe COCENICTRO paCTEHHfI.

I3

OKcHepHMeHT
"Nay4enne goToTponuIMa
Yy pacTeHHH"

7.4

Kupnle HHIOHKAT OpPbl THCTOTEI BO3AyXA.

-2

IpakTHueckas paboTa
"IzyueHHe HHCTOTEI
BO3yXa C MOMOIIbI0

O HOJTOT HY e CKHX
dumTpOBR"

OKOJIOTHA SKHIIOT0 IPpOoCTPaHCTEA.

I~

IIpakTHdeckan paboTa
"I13yteHHe cOCTaRa MbLIH
H KOJTHYEeCTB A IbLIbHbIX
YacTHIl HAa pa3HbIX
ydacTKax ydebHoOro
npocTpaHcTBa"

IloaroroBKxa K KOHKYPCAM.

[=-]

&

VyacTHe B KOHKypcax

Hrororasa arTecramus.

3amura npoekTHLIX padoT
Ipunoxcenue 8

10

Hroroeoe zamsTue. IlogBeleHHe HTOroB
PAabOTHI 3a Y1e0HBIH rog

Eecena

HTOI'O: 108 38 70

ConeprkaHHe YIe0HO-TeMATHTecKOr 0 ILIAHA.

1. BeogHoe zanaTHe. HacTpykTask mo TH. BEoaHasa JHATHOCTHEA. (2 aca).

Teopus: 3HaKoOMCTBO JAeTeil ¢ NesIMH H 3ajjadaMH O0beJHHEHHS, C NpPaBHJIAMH TNOBeJEeHHS IpH
NPOBEJeHHH OIBITOB, SKCIEPHMEHTOB, HaOmiomeHHH; TexHHKa OezonmacHocTH. OTBeThl HA BOMPOCHI
tecta(2).

2. IlouyBcTBYi ceon YIEHBIM. (9 acoR).

2.1. MeToanl H2YIeHHA JKHEBIX OPTAHHIMOE. 3HAKOMCTRO C Iep e HeM TeM IJIA HCCJIeJOBAHHN H
Ip 0eKTHoI p A00THL. (3 Taca).

Teopia: OCHOBHbIe METOJIbI H3yHI€eHHS KHBbIX OPTaHH3MOB: H2MepeHHe, HabJIio/IeHHe, SKCIIepHMEHT.
ITocnenopare/k HOCTE PaboThI, MPAB HiIA OPTAHHZAIHH. 3HAKOMCTBO C MEPeHeM BO2ZMOIKHBIX TeM JUII
IpOeKTHOH H HCcclleqoBaTebCKOH paboThL.(2).

Hpaxmuxa: Tlpaktudeckas pabota"Opraunzaiius HabmoJeHHs 3a JKHBBIM 00heKTOM B OTpeJIe/Té HHbIH
BpeMeHHOIH nmepuox'(1)

2.2 OcHOBBI MOAT0TOBKH NP 0eKTHOH H HCCIIeN0BAT&ThCK ol padoThl.(3 1aca)

Teopus: OCHOBBI MOATOTOBKH MPOEKTOR H HCCJEIOBAHHH, ATaMbI pad 0Tk, NPaB HIIA 0 OPMIIeHHA
pe3yIhLTaToR HecllenoBanuii (2 daca)

Hpaxmuxa: IlpakTadeckas pabota "Co3zmaéM Jop 0kKHY 0 KapTy npoekra” (1)

2.3 3uakoMcTBO ¢ HH}pporoii TabopaTop Heii. (3 1aca)

Teopus: Becenac geMoHcTpanueil: BHAI HH(POBBIX ATHMHKOBR H HX HazHadeHHe. OcoGeHHOCTH paboThl
¢ uHQpoBbIM 0GopyaoBanueM. (1)

Hpaxmuxa: TlpakTadeckas pabota "IlocnenoparembHOCTE paboThl ¢ HHPPOBLIM gaTaHkoM" (2).

3. OCHOBBI MHKP 00HOJIOT HY€CKOT 0 HeCTeJoBAHHA (28 1acor)

3.1. Mukp odonomorus d6yaymero. Crnocodsl BIp AIHBAHKHA MHKP 00p ranH3IMoR. (4 1aca)




Teopus: Hayka MHEpoGHomorua. IlpHeMsl padoTtel ¢ MEKpoopranuzMami. Crnocobbl XpaHeHH: :
cyOKyIbTHERHPOBAHHE, XpaHeHHe M0]1 MHHEPAJbHbIM MAacJIOM, XpaHeHHe MHKPOOPTaHH3MOB MPH HH3KHX
TeMmeparypax. TepMHYecKad CTepHIIH3ANHA: IPOKAIHE aHHe, 00JKHIaHHe B [IJTAMEHH CITHPTOBKH,
KHISTIeHHe, macTepuszanusa (2 vaca)
Ipaxmuxa: IlpaktHdeckas paboTa "TIpHroToBlIeHHe NpenaparoB JKHBLIX KieToK"(2).
3.2. TexnnKa MoceRa MHKPOOPTAHHIMOR. (3 aca)
Teopus: . TexHHKA MoceBa MHKPOOPTAaHH3MOB Ha pa3Hble cpefibl. TeXHHKA MOCeRa MHKPOOPTraHH3MOB Ha
arapH30BaHHYIO cpeny (CKoLleHHBIH arap, MOBepXHOCTHAS arapH30BaHHasA cpena B yamkax I[lerpn), H3
JKHIIKOH CpeJibl ¢ HCIOJIb30BaHHEM I MATellsd, TEXHHKA [Iy0uHHoTOo moceea.  (1).
Ipaxmuxa. npakTHYecKas pabora "[IpHroToBIeHHe NoceBa H HabII0OeHHe 3a pocToM Oaktepuii' (2)
3.3 HzryueHHe MHKPOOPTAHHZMOE IUIOTHON MHTATEIL HOlt cp eI Bl (S TacoR)
Teopus.. IlnotHas nuTarensHas cpena. Metona Koxa. IIpuponnslii cy6erpar. BeiceB MHKpPOOPTaHH3MOB
(baktepunii). Mnentudukanus cakrepuit. (1)
ITpaxmuxa: TIpaktHieckas pabora«BbIceHpaHHe GaKTepHATLHOH KIeTKH HA MIIOTHYIO HHTATeNbHY 0
cpeny H3 pasIHYHLIX MPHPOIHLIX cydcTparoe»” (44aaca)
3.4 Hzy1ueHHe 200IJIAHKTOHOR H (HTONIAHKTOHORE AKBEAPHYMA.(4 1aca)
Teopus: Becea 0 CTpOeHHH H PAZHOBHIIHOCTH OOHOK/IeTOYHBIX opranuzMoB. IIpocmotp H obcykneHHe
BHaeodparmenta "PazHoobpazie oIHOKIETO0YHBIX opranuimoi". (1).
Hpaxmuxa: TlpakTadeckas pabota "I13yueHHe KOJOHHATLHBIX MOHAOHBIX Bogopociei'(3 =gaca).
3.5. JKH1HeTeATelh HOCTh MOJIOMHOKHCIBIX 0aKTep Hit.(4 4aca)
Teopus: Mopdomorisa MoIoOMHOKHCILIX 6 akTepuil. OcoGeHHOCTH, 3HAMEHHE B KH3HH “eJIOBeKa.
Momounokucnoe 6poxenne. Karamaza..(2 qaca).
Hpaxmuxa: IlpakTHdeckas pabota "BriBTeHHe (pakTOpOR BIHAIIIHX Ha JKH3HeOeAT eJIbHOCTh
MOJIOMHOKHCIILIX OakTepuii" (2 gaca).
3.6 . MeToab!l HHTOIOr HY eCKOT'0 AHAJIHZA IOJIOCTH pTA. (4 4aca)
Teopua: IloHATHe 0 HHTOJIOTHYECKOM aHANH3e. 3HaMeHHe MOJOCTH PTa INIA 300pPORbLS BCcero opraHH3Ma.
Becena "Mukpodunopa nomoctu pra("2 1aca).
Hpaxmuxa: Tlpaktadeckas pabota "I{aTomormecknii aHamus mostoctTH pra’(2 gaca).
3.7 BnuaAHHe cpenbl HA KJIeTKH KpoBH. (4 1aca)
Teopusa: KpoBeTBopeHHe. DYHKIHH KJIeTOK KPOBH B BOCNAIHTEIbHLIX Npolleccax, BIHAHHE Pa3THIHbIX
dakTopor Ha KH3HEIeATELHOCTh KIIeTOK KpoBH.(1 =ac).
paxmuxa: DKcepHMeHT "BiHAHHe cpedbl Ha KITeTKH KpoBH'"(2 =aca).
4. BHOJIOTHYIeCKHe CHCTeMBI PACTHTe/IL Hor' 0 opranuzma. (18 1acom).
4.1.TafiHbI OHOYHepreTHKH. (3 4aca)
Teopus: TVICTOMHHKH 5HeprHH B OHONOIHYecKHX cHcTeMax. MakposprHueckasd CBsA3b. 3HaueHHe
MAaKpO3PTHYECKHX COeJ[HHeHHH B MeTaboJH3Me >KHBOro opraHuzma. MemOpaHbl Kak CTPYKTYpHas
OCHOBA OHOSHepPTreTHYECKHX NpolleccoB. PacTHTeMbHAsA KIIeTKA KAK ocMOTHYecKas cHeTeMa. (1)
Ipaxmuxa: ITlpaktHieckas pabora’ 3aBMCHMOCTE TpaHCHHPAI[HH H TeMIOeparyphl OT ILJIOIIANH
OB €PXHOCTH JIHCTheB"(2)
4.2. BHOHHKA. YIHEHTe/Ib HBI€ OTKPBITHA.(3 Uaca)
Teopus: BHOHHKA — HayKa, H3ydawollad NPHHIHOBI CTPOeHHS H paboTkl OHONOTHYECKHX CHCTEM;
NpHMeHeHHe MOJy4eHHbIX 3HAHHH ]I YCOBEPIIEHCTBOBAHHS TexXHHuecKHX cHcTeM. I[enecoobpasznocts
ycTpoiicTBa opraHu3MoB npHpobl CozfjaHHe NPHHIMIHATLHO HOBBIX MAIlHH, anmapaTroB, mpHOopoe,
CTPOHTENh HbIX KOHCTPYKIHii.(1)
Ipaxmuxa: Penrenne keicos (2)
4.3.Cozgaém np oeKTHI Mo OHOHHKeE. (3 WAcA)
Teopua: Tloustue o (oTOoCHHTe3e H TpaHCHHPAIHH. YCIIOBHS JUIS NPOTEKAHHs, MOCIIEIOBATeLHOCTh
HIpOLECCOB H 3HAUEeHHe ST pacTeHH. (1)
Ipaxmuxa: Cozdanue msopueckux npoexmoa."(2)
4.4.CHcTeMBI 00ecIeTHBAIOIIHE BOAHBIH P e’KHM B p AcTeHHH. (3 Waca)
Teopusa: (1) Tpancuupaius, ee sHadeHHe. ['yTTaIHA H «IJIa4» pacTeHHH.

BonHbiii peXHM pa3MHYHBIX HKOJIOTHYECKHX TPYNN pacTeHHH: THIPOQHTHI, Me20(HTHI,
kcepoduTel. IIpHcnocobneHHOCTE pacTeHHH K JOOhIBAHHIO B OJILL
Ipaxmuxa: TlpakTHdeckas pabota" Izyuenne Typropuoro coctossuus knetok', " M3MepeHHe BIaKHOCTH
H TeMIlepaTypbl pacTeHHH ¢ HOMOIILI0 TaT<dHKOB'(2)
4.5.3aUHTHBIe MPHCIOCOOIeHHA pacTeHHii.(3 1aca)



Teopus:  Mopoz0ycTOHYHBOCTE H COJNEYCTOHYUHBOCTE pacTeHHH. HopMma peakuHm pacTeHHH Ha
H3MeHeHHe YCIIOBHI cpefbl. AZTalTHB HbIe PeakI[HH pacTeHHH Ha SKoJorweckHii crpecc. (1)

Hpaxmuxa: TlpaktHueckasa pabora" I3ydeHHe 3HaYMeHHA KYTHKYJLI H MPOOKH pa3HYHBIX pacTeHHH B
3alllHTe OT HebJTaronmpHATHOrO Bo3aelicTR Hs cpenpl”(2)

4.6.CHcTeMBI 00eceTHBAIOIHe MHTAHHE pACTeHH . (3 Taca)

Teopus: DNeMeHTbl, BXOAMAI[HE B COCTAB PACTHTEILHOTO OpraHH3Ma XHMHYECKHH COCTAaR 30IIbI
pacTeHHi. TpaHcHoOpT HOHOB B TKaHAX KopHsA. HakonieHHe HHTpATOB.

. BereTanHOHHBIH MeTOZI B GHOJIOTHH: THAPONOHHKA H A3PONOHHKA, BOJHBIE KyILTYPBL (1)

[paxmuxa: TlpakTuieckas paborta" OOHapy)KeHHe HHTPAaTOoB B JIHCTBAX € HOMOMIBI HHPPOBLIX
maraHkoB"(2)

S. IIpoMesRYTOHAA THATHOCTHEA. (2 Yaca)

Teopus: IlogroToBka TeopeTHIECKOT 0 MaTepHANa K 3allfHTe MPOEKTOB H HCCJeOBAT eNbCKHX padoT

Ipaxmuxa: TlpeqBapHTebHBIH N0Ka3 coOpaHHOTO MaTepHalla B MalbIX IPyNIIax.

6. OCHOBRBI MOHHTOP HHT A >KH?HEHHOr 0 I oCTPAHCTEA (23 uaca)

6.1 OcHOBRHEIE IPHEMBI MOHHT 0P HHT A YKHZHEHHOI 0 MPOoCTPAHCTRA. (3 UBCa)

Teopus: IlonsiTHe 0 JKH3HEHHOM IpOCTpaHcTBe. BrHsiHHe yCcIOBHH Ha 3710poBbe 4enoBeka. OcHOBHbIE
MeTOoJIbl H2yeHHS JKH3HEHHOI0 IPOCTPaHCTRA ¢ IIOMOIIBI0 yieOHoH maboparopHH. (1 1ac)

Ipaxmuxa: IlpakTHdeckas pabota «llccriemoBanue cocToauus pabodero npocTpanctea’ (2)

6.2 .MoHHTOpHHT OCREI[eHHOCTH NoMel[eHHH H ero BIIHAHHE HA 310p oBke. (6 1acoR)

Teopus: BHbl ecTecTBeHHOH H HCKYCCTBEHHOH OCBEII€HHOCTH. BaskHOCThL OCBellleHHA MOMelleHHH A
370pPOBbA KHBBIX OPTaHH3MOB.

Ipaxmuxa: TlpakTHdeckas paboTta "BhIsSBIIeHHe YPOBHS OCBEN[€HHOCTH yieOHbIX MoMeneHHi»"(4 qaca)
6.3.0mpenenenne pH cpencTe Ju1HoH rHrHeHbI. (3 Taca)

Teopusa: Yrto takoe pH. Kakas cpena smisiercs HelHTpabHOH, KHCITOMH, memodHoii? (1 =ac).

Ipaxmuxa: TlpakTHdeckas paborta « Onpenenenne pH cpeficTs JTHYHOM FHTHEHB] pa3HOH KOHI[EHTPAIHH
B pacTBopax» (2 =gaca)

6.4. Cpaenenne pH cmeceii EenfecTe.(6 1acor)

Teopus: 3HakoMcTBO ¢ Tabmunell « ITokazatenn pH pasHbX cMmecefi». TeXHHKA MOATOTOBKH Pa3THIHBIX
cMmeceii» (2 qaca)

IIpaxmuxa: JKkenepHMeHT «II3MenHeHe pH BelllecTB B 3aBHCHMOCTH 0T COCTAaRa cMecH», IIpakTHUecKan
paborta «Ompenenenne obieil sKecTKOCTH BOJbI» (44aca)

6.5 .HMzy1eHHe KHCIOTHO-I[eT0OMHOT 0 GA/IAHCA MHINEBBIX NP 0AYKTOB. (5 1acos)

Teopus: Becena Ha Temy: " IlpeBpanieHHe NMHTaTebHBIX BellecTRE B 3HepTHI". [loHATHEe 0 KHCIIOTHO-
I eI0MHOM OanaHce H BIIHSHHH Ha opranusm.(2 4gaca)

Hpaxmuxa.. IIpakTHdeckas padota "II3yyueHHe KHCIOTHO- IIeJI0MHOr0 GanaHca MHIIEBLIX NpoayKToB' (3
Haca).

7. DKkoJ0rHY eCKHH MOHHTOp HHT.(1S5 1acor).

7.1. MeToabl HIMep eHHA ADHOTHYecKHX AKTOP OB OKp Y Karwieil cpegsl. (3 4aca)

Teopus: Ilonarue o6 abHoTHUYeckHX (akTopax. Brauanue dakTropoB Ha >KHBOH opraHuzM. MeTozml
H3ydeHus1 abuoTH4ekHx daktopon. IIpubopel H obopymoBaHHe JUISI H3MepeHHS BJIHSIHHS (aKTOpPOB
cpensl.(1)

Ipaxmuxa: Ilpaktudeckas pabota"Onpenernenne pH, HHTpaToB H XJI0pHIOB B Boze" (2)
7.2.9K 00T HI eCKHIf MOHHTOP HHT MecTHOCTH. (3 1aca)

Teopus: DBecema "Uro Takoe »KoJorHuecKHil MOHHTOpPHHI?".OcoGeHHOCTH oOpraHH3allHH H aHalIH3a
5KOJIOTHYECKOI'0 COCTOSIHHS H3ydaeMoH MecTHOCTH. (1)

Ipaxmuxa: IlpakTHdeckas pabora "OLeHKa YPOBHA 3arpsazHeHHs aTMocdepHOro BO3OyXa BellecTBaMH,
NONA/IAOUIHMH B OKPY’KAIOLIYIO CPelly B pe3ysibTaTe padoThl aBToTpancnopTa'(2)

7.3 . DKoJI0rH ecK0€ COCeICTRO pacTeHH. (31aca)

Teopus: OTHOINEHHS MeXTy pacTeHHsAMH. Taiiup! cocencTea. Becena "Kak pacreHust mpucHocoOHITHCE K
JKH3HH B TECHOM coo0IIecTBe ¢ JPYTHMH OpTaHH3MAaMH H B pazHoH cpexe oburanma?"”. (1)

[paxmuxa: Jkcnepument " zyuenne dotoTponusma y pactenuii” (2)

7.4. JKHEBIe HHIHKATOPEI YHCTOTHI BozAyXa. (3 1aca)

Teopus: IloHATHe 0 GHOMOTHYeCKHX HHOHKATopax. Becena "JIHmIafi HHKH- HHIHKATOPBI YHCT OThI
Bozayxa".(1)

Ipaxmuxa: llpakTH4eckad padora "II3yteHHe YHCTOTHI BO3AYXA ¢ [TOMOIIBI GHOIOTHYECKHX
{HIETHPOR"(2)



7.5. DK0JI0rHA *KHII0T 0 MpocTpaHcTRA.(3 1aca)
Teopus: becema "Oxonorus xxunmna. Hamin onacHele cocernn”. Ilsink. E€ coctaR. BrnsinHe Ha 370poBbe
temoBeKa.(1)
Ipaxmuxa: TIpakTHieckas pabora'll2yteHHe cOCTaBa MbLJIH H KOJHYECTRA NLUIHHBIX YACTHI] Ha Pa3HbIX
y4dacTKax ydeOHoro npoctpanctea’ (2)
8. IloaroToRKA K KOHKYp caM. (8 4acor).
Teopus: Ul3ydeHHe mNoOJ0KeHHH KOHKypcoB. TPeOOBaHHS K MpOeKTaM H HCCIIEJIOB aTellbCKHM
paboTam.3HAKOMCTBO ¢ 0COOEHHOCTAMH IyOJIHYHOH 3allHTBRI MPOEKTOB H HCCIeOOBaTelbcKHX pabor(3
Hqaca)
IMpaxmuxa: IlooroToBka NPOEKTOB H HcclemoBarelbckHx pabor. PaGora Haxg HcclemoBaHHEM H
AaHAJIH20M MOJydeHHBIX pe3ysbTaroB.(4 qaca).
9. Hrororan arrecramus (2 4aca).
Teopua: VaacTHe B eKer0JJHOM IIKOJIbHOM KOHKYpPCe MPOEKTOB H Hcclle[JOBaTelb CKHX paboT "Becennss
MacTepckas’ (1)
Ipaxmuxa: 3alIuTa IPOeKTOB H HcclledoBaTelbeKuX pabor.(1)
10. Hrororoe zanaTHe. (1 1ac).
Teopus: Becena. IloneeneHne HTOroB paboThl o6beqHHeHHA 3a yueOHBIH ron. IIpocMoTp Hpe3eHTAlHH,
dotorpaduii. O6cyxnenne Hanbollee HHTePECHBIX H HeOOBMHBLIX MOMeHTOB. (1)
4. KoMmIutexc opranH3AlHOHHO- e AT 0T HIeCKHX YCJI0BHHH.

Kamengap ueiii ya1eoHbIi rp adHK.

Tabruya 3

Mecsan Henenn 3aHATHA / H3 HHX KOHTPOJLHbIE / KAHHKYJAPHLIH NepHon
obydenns 1 rog o6yuenus

1 — e monyroaue. Hawamo yueGHoro royia — mepBblii yieOHBIH f1eHb.

et

Centsidpn

nekabpe

OGO | = Oy |t | e | [ =

[y
[l =1

—
-2

—
L8]

[a—Y
I

[ -
o | n

Tl T e o T L T e R W R

2 — e monyroyHe

=

bd | =

SuBape

Mak

L

=2

-]

B2 |12 2 [ 19 (12 | 2 [ 2 12 | 12
= |
b e e e o T Tl e R

=]




29 Yy
30 Yy
31 Y
32 Vv
33 y
34 Yy
35 Yy
36 Yy
37 Ay
38 Vv

Hionk - 39-52 K

aBTyCT

Kon - Bo y4eOGHBIX 36

HeZ ek

Kon - Bo zaHaTHH B 2

HeZemo

Kon - po ak. 4acoe B 3

HEJeTo

Bcero qacoB o 108

nmporpaMme

VY CI0BHA PeATTHIAIHH TP OTP AMMBL

Mamepnansno — mexnidecKoe obecnedenie:
Hanmenopann | KparkHe npHMepHbIe TeXHHIeCKHe XA AKTep HCTHKH Komautec
e TBO
000p YIOBRAHHSA e HH HI{
1. Obmree
obop yioBaHHE
1.1. ITudporan | ITudpor o qaTuHK 37eKTPONPOROOHOCTH 2 mr.
Y4 eHHYecKAad IMudposoii garauk pH
nabdopaTopHA ITudpor ofi JATYHK MOJI0MKEHHA
o OHOJIOT HH ITudporoii JaTYHK TeMIeparypbl

IMudporoii gariuk abcomoTHOro HaBaeHHALl ndporoii

ocuwUIorpadHdeckHil narHK B ecbl 37ekTpoHHbIe yiebHBIe 200 T

Mukpockon: nH(pPOB 0 HIIH ONTHYeCKHH ¢ yBenudenneM ot 80 X

Habop 11 H3roToBJIeHHA MHKPOIPeNapar op

Muxkponpenapatsl (Habop)

CoenHHHTeILHbIE OPOROJA, IporpaMMHoe obecredeHHe, MeTOOHYeCKHe

YKazaHHsA
1.2. Kommnekr | ITItarue mabopaTopHBIH XHMHIECKHIH 2 .

nocyasl H HaGop uamrek ITerpn

obopynoeanuss | Habop HHCTpYMeHTOR HpenapoBabHbIX

IS JlosKka JUTs COKHTAHHSA BellecTR

YueHHYeCKHX Crynxka dapdoporas ¢ mecTHKOM

OTBITOR TI0O Habop GaHok fi1st XpaHeHHsI TBepbX peakTusos (30 — 50 mm)

6 HOJIOT HH. Ha6op cxmsanok (juakoHOB) 71 XpaHeHHs pACTBOPOB PEaKTHE OB
Ha6op npubopok (I1X-14, ITX-16)
IIpuGop ama nomyuenus razop CIHPTOBKa
I"oprotee mia cnuprook OuwibTpoBamsHasa 6ymara (50 mt.)
Konba xoHH"ecKas
ITanmouka cTekssiHHAA (C pe3HHOBBIM HAKOHETHHKOM)
Yamevka s BLINAPHB aHHA (BINAPHTeJhbHasA damevka)M epHb1i
IHIHHAP (I7IacT HKOBI)
Bopouka creknsuuas (mamnas)CTaka cTeksiHHbI (100 vo)

2

BHOJIOI'H A




2.1 KommnekT
A eMOHCTP A(HO
HHBIH

Tepbapuii "/IepeBbs H KycTapHHKH"
TepGapuit " JHKOpacTyILIHEe pacTeHHs"
I'epbapuit "Kopmosbie pacTeuns"

IepGapuit "KyneTypHbIe pacTeHH"

Iepbapuii "JlekapcTBeHHbIE pacTeHHA"
Tep6apuii "MemoHnocHbIe pacTeHHA"
I'ep6apnii "Mopdomorusa pacteHHE"
I'ep6apuii "OcHOBHBIE TPYINBI pacTeHHE"

IepGapuit "PacTHTebHBIE coobmIecTBA"

Iepbapuii "CenkckoxossificTBeHHbIe pacTeHus'' T epbapuii S qoBuThie

pacTeHHA"

Iepbapuii k Kypcy ocHOB 1o obmieil 6HOJIOTHH

1 wr

2.2 KoMILIekT
KOJUTeK ITH i

A eMOHCTP AHO
HHEIH Mo

P A3HBEIM

P aznenam
OHOIOTHH

Komnneknus '"T'onoceMeHHbIe pacTeHHA"

Komnmexknusa "OGHTaTeIH MOPCKOTO OHA

"Komneknua "[laneontonoraieckas”

Konmeknus "[IpuMeps! 3all[HTHBIX OpPHCHOOCODIeHHI V HACEKOMBIX"
Komneknusa "PazBHTHe HACEKOMEBIX ¢ HeIIOJIHEIM HpeRpalieHHeM"

" Konneknus "PazBHTHe HaceKOMbIX C MOJIHBLIM NpeBpanieHHeM"
Konnexkuns "PaspHTHe NiIeHHLEB!"

Konnmeknus "Pazsutne 6abouxu"

Konnexkuus "PakoRHHBEI MOJLTIOCKOB"

Komnexnus "Cemeiictea 6abouex"

Komneknnsa "CemeficTea xykoB" Kosekiua "CemeHa H miioas!"
Komneknus '"@opma coXpaHHOCTH HCKOIAeMLIX pacTeHHH H JKHROTHBIX"
Ha6op maneonTonorwdeckux HaxoAok "IIpoHcxXokaeHHe YeloBeKa’

1 mr

3.BA30OBOE
OBOPYJIOBA
HHE

3.1l udposan
Iabop aTopHa mo
OHoOrHH

Komnmnekranus: BecnpoBogHoit My/IbTHOATYHK 0 OHOJIOTHH ¢ 6-10
BCTPOEHHBIMH JATYHKAMH:

JlaruHK BIIayKHOCTH ¢ AHanazoHoM Hamepenns 0...100%

JlaTdHK OCBellIeHHOCTH ¢ JHANAa30HOM H3MepeHHs He yike deM oT 0 mo
180000 nmx

Jaruuk pH ¢ quanazoHom H3MepeHHA He yike deM oT 0 mo 14 pH
JariHK TeMIepaTyphbl ¢ THANA30HOM H3IMepeHH: He yike deM oT -20 mo
+140C

JardHK 31eKTPOoNpoB OOTHMOCTH ¢ JHANA30HAMH H3MepeHHs He yiKe UeM
oT Ogo 200 mxCw; ot 0 o 2000 MxCwr;, ot 0 mo 20000 mxCwum

JlaTdHK TeMIepaTypbl OKpY KalolleH cpelibl ¢ AHANA30HOM H3IMepeHH
Heyxke geM oT -20 o +40

Axkceccyapsl:

Kabems USB coeqHHHTeJTh HbIH

Sapsagnoe yerpoiicteo kabemem minil SBUSB Apnanrep Bluetooth 4.1
Low Energy

Kparkoe pykoBoJCTBO IO SKCIUTyaTalHi nudpoe oii naboparopuu
IMudpor ast BHIeoKaMepa ¢ MeTAIUTHYeCKHM I TATHBOM, paspelieHHe He
meHee 0,3 Moukc

IIporpaMmHoe obecnetdeHHe

MeToguieckne peKoMeHganuu He MeHee 30 padort

2 wr

3.2. lludporan
nadopAaTopHA
o YKOJIOT HH

OGecnevHpaeT NPOBeAeHHE Y1eOHOT0 SKONIOTHIECKOr0 MOHHTOPHHTA
HHCTPYMEHTAJILHLIMH MeTOJaMH., a TaKJKe JIJI HHIHE HIIyaJlbHbIX
HCCJIEJIOR AHHH H NPOeKTHOH JeAT el HOCTH [ KOJIbHHKOB.
Komnnexranus: BecnporogHoH MyIbTHOATYHK [0 SKOJI0THYECKOMY
MOHHTOPHHIY € 8-10 BCTPOEHHBIMH JaTYHKAMH:

JlaTuHK HHTPAT-HOHOB

JlaTaHK XJII0pHA-HOHOR

1 mr




Jaruuk pH c quamazoHom H3MepeHHA He yxke 1eM oT 0 go 14 pH
JlaTdHK BIIa’KHOCTH ¢ JHanazoHoM H3MepeHHA 0...100%

JlaTuHK OCBellleHHOCTH ¢ IHaNa30HOM H3MepeHHs He yike deM oT 0 go
180000 nmx

JlaT4HK TeMIepaTyphl ¢ JHANIA30HOM H3MepeHHs He yike deM oT -20 go
+140C

JlaTdHK 31eKTPOoNpoB OOHMOCTH ¢ JHANA30HAMH H3MepeHHs He yiKe UeM
oT Ogo 200 mxCw; ot 0 o 2000 MxCwr;, ot 0 mo 20000 mxCwm

JaTdHK TeMIeparypbl OKpyzKalollleH cpelbl ¢ JHAIA30HOM H3MepeHHA
Heyxke geM oT -20 o0 +50C

OTxerbHbIEe JAaTYHKH:

Jlartuk 3ByKa ¢ (yHKIIHeH HHTeTPHPOBAHHS C JIHANIA20HOM H3MepeHHs
qyacToT He MeHee deM oT 50 I'r mo 8 xI'm;

JlaTdHK BIayKHOCTH IOYBEI ¢ THANIA30HOM H3MepeHHsI He yike deM oT 0
no50%

JlarTdHK KHcJopoa ¢ AHanazoHoM H2MepeHH: oT 0 mo 100% Harank
ONTHYeCKOH IMJIOTHOCTH 525 HM

JardHK onTHIecKoH mnoTHocTH 470 HM

Jarauk TypOHIHMETp C IHANA30HOM H3MepeHHs He yake ueM oT 0 110
200NTU

JlaTdHK OKHCH yIJlepoZia ¢ JHaNa30HOM H3MepeHHs He yike 1eM oT 0 1o
1000ppm

Axceccyapsl:

Ka6ems USB coeqHHHTeNMbHBIA (2 MIT.)

MHuxp ockon Tun mukpockona: 6uonormiecknii Hacajgka Mukpockoma: 2 mir.
uH}poOROH. MoHOKypHasHazHaueHHe: JabopaTopHBIH

Meton HccleJoBaHHA: cBeTJIoe Noje MarepHarn oNTHKH: ONTHYECKOe
CTeKJI0 YBelHieHHe MHKpocKolla, kpar: 64 — 12800kymsaper: WF16x
ObbekTHBBL 4%, 10x, 40xs (moampy kHHeHHLIH )P eB 0NLBepHAs FOJIOBKA:
Ha 3 o0BeKTHRA

THIN moxcBeTKH: 3epKano HIIH cBeToqHo PacnomnoskeHHe NOJICBETKH:
BEPXHAA H HHAHAAM aT epHAN KOpIyca: MeTasl

ITpenmetHbIii cromuk, MM: 90 Hetounnk nuranus: 220 B/50 T'nYucro
MeranHkcesne: 1

HoyToyk : 1
IIpoexTop, 1
HuTep aKTHEHA 1
Al JoCKA.

Hugopmannonnoe obecnedenne: npezeHTanny, goto H200paykeHHs, KaK HaTrsiHoe NocobHe, BHAEO
IS H3y4eHHs pa3desioB IPorpaMMbl.

Kadpoeoe  obecneuenne. Ilenaror [JoNoONHHTeNRHOro  o0pazoRaHHA ¢ COOTBeTCTIBYIOMIeH
kBanHHKanueii, obnagarolI Hil 3HAHASAMH OpeMeTOR eCTeCTBEHHO-HAyYHOr0 IHKIIA.

@ opMEI ATTECTAIHH /KOHTP 0JIfl.

Ha nepeoM 3aHATHH NPOBONHICA BROJHAS JTHATHOCTHKA B ¢opMe TeCTHPOBAHHA ¢ NelblO
BbIABJIEHHS IepBOHaYalbHBIX 3HaHHIl o0ydarolmuxcs o0 OKpy»KalolleM MHpe, TOTOBHOCTH JeTed
obyuarcs no nporpamme.

ITocne wu3ydenns pasmenoe «llodyBcTByit cebs yueHbIM», "OCHOBBI MHKpPOOHOJIOTHYECKOTO
HccnenoraHusA" H «BHoONOTHYecKHe CHCTEMBl PACTHTENLHOIO OPraHH3Ma»» A 00 y<ARONI HX c
HNPOBOJHTCS TPOMEKYTOYHAS JHATHOCTHKA B ()opMe MepBOHAIATLHOTO MpeICTABJIEHHS B MAJbIX
Ipynnax OPOeKTOB H HcclleloBaTelbCKHX pabor.. Ha sTom sTame pedsra zalumaioT Ope3eHTAHH O
BBINOJIHEHHOH paboTe.

B xonine rozma o0yueHHsS MPOBOOHTCH HTOTOBAA ATTeCTANHA B (opMe YYAcTHS B eKerolHOM
MIKOJEHOM KOHKYpPCe P 0eKTOB H HCCJIeOOBaTellb CKHX paboT "BeceHHsan MmacTepckas'.

PesymsTarer obyuarmuxcsd (HKCHPYIOTCS B HPOTOKOJAaX KOHKypca «BeceHHss MacTepcKasy.
IToGenuTenH H OPH3EPHI MOOMIPAIOTCS JHITIOMAMH, YIACTHHKH ITOJIyHAl0T CBHIET e/bCTRA.

OneHoYHBIe MATep HAJIBI.



B xone peanHzallHH HpoTpaMMBl Helaror 3amosiHAeT HHQOPMAIHOHHYI KapTy OIpelieleHHS
YPOBHSI OCBOeHHsI 00paz0BaTeNbHbIX Pe2yJbTaToR, B KOTOPOil B TpEXDa/UILHOH CHCTeMe OTMedaeT 0auibl
00y A0 HX CA IO BCeM ILIAHHPYeMBIM pesyIhTaTaM.

3 bawta — BBICOKHI YPOBEHb OCB OEHHS MPOTPaMMBI,
2 Gawta — cpedHHH YPOBEHb;
1 arwt — HH3KHil YPOBeHb.

KoHTpoNmbHO-H3MepHTeIbHbIe MATEPHAb] H KPHTEPHH OIIEHHBAHHS PazMellleHbl B OPHIOMKEHHH K
nporpaMmme.

Metogu1ecKkoe obecmet eHHe.

Jnsa BeIMoNHeHHA 2amaq nporpaMmbl «IIpakTHueckass OHoONOTHsS», B HeH codeTaloTcs TakHe
(dopMbI mpoReNeHHs 3aHATHI, KaKk HIPbI, Oecelbl, MpaKTHYecKHe paboThl, CBS3aHHbIE C NMPOBENEeHHEM
ONBITOR H 5KcHepHMeHTOB. Ha HEKOTOPBIX 3aHATHAX, N0 YCMOTPEHHIO HeJJarora, B0o3MOKHO NPOBelleHHe
3KCKypCcHH.

Ha zanarusx o6beJHHEHHS] HCIONBL3VIOTCA CleIyOLTHe MeTodbl paboThL:

- CrnoBecHble — Bepbab Hble (00bACHeHHe, paccKas, Oecela, HHCTPYKT@XK). DTH MeTOObl HCIOJB3YIOTCA
NpPH 3HAKOMCTBe 00y4aronHXcs ¢ HOBOH TeMOI.

- JeMOHCTpallHOHHBIE HIH HATJBIIHBIE METOIbI.

- IIpakTH4eckHe MeTObI (IpaKkTHIeCcKHe paboThI).

- IIpobeMHBIi MeT O,

- MeToabl MOTHBAIIHH H CTHMYJIHPOBAHHS (JTHCKYCCHH, METOIIbI SMOIIHOHAILHOIO CTHMY.IHpOR aHHS,
SBPHCTHYECKHH MeToJ, TROpHeCcKHe 2aJaHusd, OO PeHH).
- MeTo/1b1 KOHTPOJISL H KOPPEKITHH.

S.CnHcoK THTepATYPBI
OcHoBHAA JIHTepaTypa
1.Bunac AB. n np. Buonorudecknii skcrepHmeHT B mkoie. — M. Ilpoceemenne, 1990.-125 c.
2.Bamorass M.A., Karrapagze J[H. Mukporexuuka. IIpaeuna. IIpuemerlIckyccTRo. DKCIEpHMEHT. —
M., H3-eo MI'V, 1993.-200 c.
3. Konockos AB. Amm6om roHoro mukpockomucra. — M.: MI'JJ(FO)T,2002.-50 c.
4.Komockop A.B. ObpazopaTelbHO-MeTOOHUECKHH  KOMILTIEKC 3K0JI0r0-0HOIOTHYeCKOiH
HampasiieHHoCTH «[Ipupoma mox mukpockomom» / Peq H.B. Knenora, A.C.ITocTHuKkoB. — M.:
MI'OO(FO)T, 2007.-112 c.
5.Kyzuenosa H.M. JIaGopaTtopHble paboTel mo Kypcy obimeit 6 nomoruu. — JInnenk, 2006.-75 c.
6.Kyzuenos C.JL, Mymkamb6apos H.H., Topsrikuna B.JL ATnac mo rHCTOJIOTHH, ITHTOJIOTHH H
sMm6pHosoraH. — M., Meauuuackoe HEopMalHOHHOe areHTCcTBO, 2002.-280 C.
7. JJamkuua T.H. IlpocToii cnoco6 npHroToBIeHns MHKponpenaparoe // Buonorus. —2002. —Ne 8., c. 4
8.JIeontoputd A.B., Capemiep A.C. BelmosTHeHHe HHIHB HIYATbHBIX HCCIIEOOB aTeIbCKHX padoT
MIKOJIbHHKOB: MeToHueckHe pekoMeHaauH // Metoaudeckoe mocobGHe 11 oOpazoBaresbHBIX
yupexkaeHui. [Ipanoxkenne Neb K sxypHany «JomonHuTebHoe o0pazoeaHHe H BocOHTaHHe». — M.: 000
«Butsazs M», 2012.-210 c.
9. Marpanze E.J1. JIaGopaTopHbIi MPaKTHKYM II0 MHKpPOGHOJIOTHH: yieOHO-MeTogHIecKoe MocobHe. —
Mxerck: M3narensckHi 1MeHTP « YIMYPTCKHH YHHBepcHTeT», 2016. — 136 c.
10.Menuukos B.M. Buosorus: ¢gopMsl H ypoBHH H3HH. — M., IIpoceemenune, 1994.-95 c.
11.ITaxomoera H.FO. Metox yiuebHoro npoekra s obpaszoBarebHoMYyIpexkaeHHH. [TocoGHe qa yaHTene
H CTYJIEHTOB NejJarorudeckHx ryzoe. — M.: APK'TH, 2019.-175 c.
JonoTHHHTe b HAS THTEPATYP a
1.0e Kprou II. Oxotrrmu 3a mukpodamm — M., Hayka, 1987.
2. Kamenckuit A.A. OHzHOIOIHA YenoBeka. IIpocTo o cnoxkHoM.-M.: IIzgatermerro "BAKO", 2018.-346
c.
3. Hemnapuye, A.FO. Heckyunasa 6Honorua / A FO. Iennapuyc. — Mockea: Hzgatemscteo ACT, 2018.
—223c.



MyHununamsHoe GlopkeTHOe 001 eobpazoBare/bHOE YUpekIeHHe
"CropHorypTcKas cpennsas obuieobpazoparensbHad mikona amenn A E. fpociaenesa’

KoHTp 01 HO-HZM€p HT €JTh HEI€, 0LIeHOHEIe, MeTOqHYecKHe, THIAKT HYeCKHe H IPYTHe MATep HAIBI
N0 TOTOJIHHT e/Th HOii 001e00p Az0BAT &L HOT 001Iep AZR HRAIO I TP OTp aMMe
«IIpakTHYecKAA OHOIOT HA»

Iloarotornna:
Curora Enena BukropoeHa.



HudopMANHOHHAA KAPTA ONpeJe/leHHA YPORHA O0CEROeHHA 00p AZ0BATE/Ib HEIX Pely/IbTATOR IO

JIHMArHOCTHEA Y OBHA JIOCTIDKEHHA YUAIIFMEC A TIIAHHPYEMBIX PesyIbTaTOB (METAIIPEIMETHBIX H I €/IMETHBIX)

JIOOII «dIp akTHY ecKAA 6 HOTOT HID»

NpaKTHYeCKH BCEMH YMEHHAMH H
HABBIKAMH,  IIPeJIyCMOTPEHHBIMH
[IporpaMMoii)

[TokazaTesnn Kpurepun CTeleHn BRIPDAKEHHOCTH ONleHHBaeMoro  |BoaMoskHoe
OLleHHBAEMbIe KatecTBa KOJIHYeCTBO
HapaMeTpbI) Pastos
1. TeopeTHueckas
MNONrOTOBKA:
1.1.TeoperHieckue Coomeemcmsiie  [HU3IKUIL YPOEeHb
HAHHSA meopenmiveckux | oBnamen MeHee deM 1/2 o6bema 1
2HOHUIL peberra  3HAHHI, ODpeTycMOTPeHHBIX
NPOCDAMMHBIM — IIPOTPAMMOH );
mpebosanliaMm CpecHuil ypoeers (06beM YCBOEeHHBIX 7]
BHAHHH cocTapssaeT Gomee 1/2);
- 8BICOKIUIL YPOBEHD 3
(oOyuaromHiics 0CEOHII NPAKTHYIECKH
Bech 00beM 3HAHHIL, IpeJyCMOTPEHHBIX
HIporpamMMmoii).
(OcMbiCheHHOCMb1L 1
1.2. BranexHe HIL3KUTL YDOBEHD
- NDABUTEHOCT D
CHEMHATLHON RO SOBHILA ( m3beraet ynotp ebIATEH CleNHANLHbIE
TepMHHOJIOTHE i K" Teph:IHHI:I);
— cpedHll ypoeeHs (codeTaeT )
CHENHATHHYI0 TEPMHHOJIOTHIO C
OBLITOBOH);
EvicoxUll ypoeers (cnelHab Hble 3
TepMHHBI YIIOTpeOIAeT 0COHAHHO H B
MOJIHOM COOTBETCTBHH C HX
coZleprKaHHeM).
2. IlpakTH4YecKas
MOJITOT OB KA
2.1.1lpaxTHyeckne Coomeemcmsue  HusKull yposeHs ( opnmamenMenee dem 1/2 (1
VMEHHS H npaxmuueckix  IpeayCcMOTPeHHBIX YMeHHI H HAaBbIKOR ),
HABLIKH MeHUil U ppedHuil ypoeeHs (00beM 2
HABBIKOE VCBOEHHBIX YMEHHIl H HABBIKOR
PO SDAMMHBLM cocTaBsieT Gomee 1/2);
mpebosaHiaMm - ebicoruil ypoeexs (YHalHACA OBIamen |3




- HU3KUTL YpoeeHb yMmeHudl (

2.2BnanenHe Omecymemsie HCIBITHIBAET CEphe3HbIe 3aTpyaHeHHs |1
CIIeIHAJTL HbIM ampyoHeHil npH pabote ¢ oGopynoranHeM);
00OpyZIOBaHHEM H 2 UCHOMb 308AHIL - cpednuil ypogexn (paboTaeT ¢
OCHAIleHHEeM CREYUATBHOZO oGopyIoRaHHEM ¢ MOMOIIBIO 2
DbOPYOOEaHIA nemarora);
1L OCHQUEHA - gbicoxil yposers (paboTaet ¢
oGopyIoRaHHEM CAMOCTOSTEbLHO, He |3
HCOLITHIBAET 0COOBIX TPYIHOCTERH).
2.3 TRopueciue Kpeamusrocns HAYANbHLIL YPOSEHb PA3SUNIUA 1
I e 6 LINONHEH LA rpeanusHochi: (pebeHoK B
DaKIMECKILY COCTOSTHHH BLITIOJIHATS JIHIIL
e S OpOCTeHlIHe MPAKTHIECKHE 3aaHus |y
nemarora);
penpodyKIMUEHbLL YPoseHb (BBIIONHAST
B OCHOBHOM 3aJIaHHS HAa OCHOBeE 3
obpazua);
meopueckiil ypoeeHs (BbIMOIHIET
NpaKTHYeCKHe 3aJaHHs ¢ SJIeMeHTaMH
TBOPYECTBA).
O 6meyebnbie
VMEHHS H HABBIKH
3.1. VyeGHo- Camocmoamenst - HUZKUTL YpOSeHb YMeHuIl | 1
HHTEJUIEKTYaTbHEIE  PCoMb 6 nodbopen  HCNBITBIBAET cephe3Hble 3aTpyaHEHHA)
yMeHHA (YMeH1e THAE cpedHuil yposere (paboTaeT ¢
o0 BUPanb i niMepamypbl, 6 NOMOIIEIO Meflarora HiM poguTteneii) |2
(THONU3UPOBATNE FOJIb 308AH1L BbICOKLIL YPOBeHd (paboraer
CREYUATIBHYIO KOMABLIOMED- CaMOCT OSIT eI HO ) 3
nUMepamypy, HBLMIL UCTHOUHIKAMIL
MOLb 306aATMbCA 1iH P OpMALLL,
KOMIb IOMEDHBIMIL CAMOCHIOAMET b~
LCTROYHUKAM HOCb & YuebHO-
i HopMayiL, LCOTO0BaAMEaNH CKOT
DCYUIECTNETLANTD pabome
uebHo-
1 {CONEO0BAMNETLCKYIO
pabomy (nucanv
pegepamet,
DOS00UNTE
CAMOCIMOAMENbHBIE
uebHble
rconedosaqia)
ViuebHo-
FOMMY KT AR LG proeRsamicce VPOBHH - II0 aHANIOTHH ¢ 1.3.1
y MEHH: PSSR M0 AHAJIOTHH
VMeruecTyantb W:-’EEWPWIFMM: G
1 cnbnuamenedazoca  POyiell om 031

nedasoad.




Ceoboda VPOBHH - TI0 aHAJIOTHH ¢ 11.3.1

3.2.2. Ymenue BRAOEHUA U 110 AaHATIOTHH
2bICINYHAMD Heped nodau c
ayoumopueii, secmi POy UAIOUIMES m.3.1
RONEMUKY, ROO20MOBNEHHOTL
yuacmsoeams 8 v ghopmayui,
OUCKYCCUL CAMOCMOAMENb-
HOCMB &
nOCMPOeHUL
DUCKYCCUOHHOZO
ELICINYANIEHIA
V4ebHo-
OpraHu3arHOHHbIE Crnocobrocme
YMEHHS H HABBIKH: R e
Verue comogmb YPOBHH - [I0 AHATIOTHH ¢ 11.3.1 110 aHaJloTHH
OP2ARUI0EaMs CE08  |ane  pafouce c
pabouee (yuebHoe) . x m.3.1
(MECHIG PeamenbrocmuLL
voupame ecoza
coboii
Coomsemcmsue
Haewvix cobooeHa epeanbHblx i3kl ypoeers ( oBIafenMenee qeM Y2 1
npoyecce HaebIKoa 00beMa HARBIKOB
OeamenbHOCHIL CoboOeHILA coOJIfo/leHHs NpaBHIIbe30MacHOCTH), [}
npasui be3onacHochmil upasit cpedHull ypoeers (00beM YCBOeHHBIX
besonackocmi  HABBIKOB COCTaBIAET Gonee 1/2); 3
MPOSPAMMHBLM SBMOKM'E_}’JOOSQH!J (OCBOH.TI IPAaKTH1eCEH
mpebosaniiam pecb 00beM HaBBIKOB,

NnpeycMOTPEeHHBIX IMPOrpaMMoi).
KpHTepHH oneHHBAHHA JTHYHOCTHLIX P e3Y/ILTATOR:

3 bamna — BBICOKHI YPOBEHb,

2 fayuta— cpeQHHH VPOB eHb,

1 Bamm — HH3KHI YPOBEHb

JIMMHOCTHBIE PeIyILbTATHI:

Obyuaioujiieca 3auUHMEPECYIOMCs NPeOMemamMi ecmecmaerHo-HayuHo2o yuxia: buonocuell, @uanuxoi,
XuMueli, aHamomuerl.

3 6annma— oby4aruIHiica ¢ HHTepecoM y4acTByeT B paboTe obbeqHHEHHS, IPHHHMAaeT AKTHBHOE yacTHe
B KOHKypcax ecTecTBeHHO-HAayYHOH HaIpaBlIeHHOCTH,HHTepecyeTcsd BOIPOCAMH, KacaloIIHMHCS
GHOMIOrHH, XHMHH, (H3HKH H aHATOMHH;

2 Gamwna — oby4aronuiicss ydacTByer B pabore oObeqHHeHHs, HO He BCerjja MPOSIBIIAeT aKTHBHOCTh B
KOHKYypcax ecTecTB eHHO-HAYy1HOH HallpaRIeHHOCTH;

1 Bamn — obyvaroniHilcs HeaKTHBEH HA 3aHATHSX, He MPOSBISET HHTepeca K KOHKYPCaM ecTeCTBEHHO-
Hay4HOH HalpaBIeHHOCTH.

AT op HTM MOATOTORKH H KPHTePHH OIeHKH I 0eKTHO-HCC/TeTOBATe/IhCKHX P AG0T 00y AN IHXCA

oopeguuennd ""IIpakTHIeckan OHoTorHa'"'
1.Penrense mp 0d./1eM KAK KITHYeRAS KOMIETeHTHOCTh




IMocmanoexka npobremyi:

1 bann: NpH3HAKOM TOrO0, YTO 00y4alolIHiACA MOHHMAET OpobieMy, SBIIIETCS Pa3BepHYTOe
BLICKA3bIB AHHE 10 3TOMY BONpPOCY.

2 banna: oObACHSS MPHIHHLL, 10 KOTOPLIM OH BRIOpan paboTy HMeHHO Hajl 3Toi mpodieMoil, He
TOJIb KO (JOPMYJIHPYeT ee CBOHMH CJIOBAMH, HO H IPHBOHT CBOE OTHOIIeHHe K npobiieMe H, B03MOKHO,
VKazbIBaeT HA CROe BHIeHHe NPHYHH H [OCNeCTRHH ee CyIIeCTROBAHHS, obpaniaeM BHHMAaHHE:
YKazaHHe Ha BHENIHIOK Heo0XO0IHMOCTh H2YUHTh KaKoi-IHOO BONPOC YacTo SBJIAETCS NPHIHAKOM
HENPHATHA Mpo6IeMbl 00 yIaroI HMCAL.

3 banna: BaykHO, 4TOOLI B ONTHCAHHH CHTYAIlHH ObUTH yKa3aHbI Te MO3HIHH, 10 KOTOPbIM
HoJIoXKeHHe Jlell He YCTpaHR aeT ody4alouierocs

4 danma: oby4aronHicsa JOJDKeH He TOJbKO OMHCATh JKeIaeMyIo CHTyallHio (KoTopasi,
NpeanoJIoKHTeNbHO, CTaHeT CJIeNCTBHeM peallH3allHH MPoekTa), HO H YKa3ark Te IPHYHHEL, 0 KOTOPhIM
OH CYHTAET, YTO TAaKOe MOJIOJKEHHE Bellleil OKayKeTcs JIyUIle CYIIeCTBYIOIIETro.

5 bannos: npoTHROPEUHE JIOJDKHO ObITh MeTKO c)OPMYJIHPOBAHO YHaIll HMCS, TAKHM 00pa3oM oH
IenaeT MepBbIl MIar K caMocToATe bHOH GopMynHpoBKe NpodieMsl (IOCKONMBKY B OCHORE KKIOH
npob.ieMbl JTeJKHT MPOTHBOPEYHe MeXKAy CYIIecTBYONIeH H HIeaTbHOI CHTyal[Heil).

6 6a106: NOCKONBKY MPHYHHEL CYIIECTROBAHHA JT000H NpobiieMbl TakiKe SBILIIOTCA
npobyiemamu GoJiee HH3KOrO YPOBHs, BRISIBIISIA HX, 00y4arol] Hiics JeMOHCTPHPYET YMeHHe
AHAJTH3HPORATh CHTYAIHIO, ¢ OIHOH CTOPOHBL, H IOJyMaeT ONBIT NOCTAHOBKH HMpobieM — ¢ OpyToil.

7 banno6: aHAH3 OPHYHH CYLIeCTBOBAHHA OpoOJIeMbl JOJDKEH OCHOBBIBATHCH HA MOCTPOEHHH
NPHYHHHO-CJIeJICTE eHHBIX CBsI3eH, KpoMe TOTO0, CAM MOJKeT OLleHHTh MpobieMy Kak peliaeMylo HIIH He
pelaeMyro Jiis cebsi.

8 bannoe: BeIMONHAETCS, IO CYTH, TaJKe ONepalHs, YTO H HA IpeJIbIAyLl eH CTYIeHH, OHAKO
obyuaroniaiica yaenaeTr paBHoe BHHMAHHE KAK IPHYHHAM, Tak H MOCIIeACTBHAM CVIIeCcTR OBAHHSA
npo06JieMbl, MOJIOJKEHHOH B OCHOBY €ro MpoeKTa, TAKHM 00pa3oM, IPOTHOZHPYS Pa3BHTHE CHTYAIIHH.

2. Ilenenonazanite i IWIGHIPOGAHILE

IIpennararTcs TPH JTHHHH OLIEHKH: IOCTAHOBKA L[eJIH H ONpelelleHHe CTPaTerHH JIesTeLHOCTH,
IULTAHHPOBAHHE H MPOTHO3ZHPOBR AHHE Pe3yILTATOR NeATelbHOCTH.

ITocTaHOBRKA LETH H OTp ele/IeHHe CTPATerHH JeATe b HOCTH

1 bann: NpH3IHAKOM TOrO0, 4YT0 oOyvaroUHiCA MOHHMAET Ielh, SBJIETCS PasBepHyTOe
BBICKA3bIB aHHE.

2 banna: TONTRepJIaeT MOHHMAaHHe IeslH Ha Oollee riyboKoM ypoRHe, Npezaras ee JeJieHHe
Ha 3a/1a4H, OKOHYATe/bHble (OPMYIHPORKH KOTOPBIX MOACKA3bIRAeT Mefaro (He cleqyer MyTaTh 2aatH,
YKa3bIBaIOlIHe HA NPOMEXKYTOMHbIE Pe3y IbTaTbl JesITebHOCTH, ¢ 3TanaMH paboThkl HaJl IPOEKTOM ).

3 banna: NoIDKeH NPeNTIOMKHTE 2a7adH, 0e2 pellleHHs KOTOPhIX Lellb He MoXeT ObITh JOCTHTHYTA,
IPH 3TOM B NpeJUIosKeHHOM HM CIIHCKe MOTYT ObITh ymyuieHs! 1-2 3afatu, riaBHoe, 4ToObI He ObLTH
HpeUIoKeHbI Te 3aadH, pellleHHe KOTOPhIX HHKAK He CBA3AHO C IPOORH:KEHHEM K L[eJIH; Mearor
noMoraeT copMyJIHPOBATE 3aJla4H IPAMOTHO C HOZHIIHH S3bIKOBBIX HOPM.

4 banna: Nerb NOJDKHA COOTBETCTBORATE MpobieMe (HanpHMep, eclIH B KadecTRBe NpobeMbl
3a5BJIEHO OTCYTCTBHe ODIHX HHTEPECOB Y MAJLYHKOB H JIeR 0MeK, 00yalonHxcsl B OJJHOM KIIacce,
CTPAHHO BHJIETh B KadecTBe [eJIH MPOeKTa MPOB eJleHHe TeMaTHIeCcKOro JIHTepaTypHOoro Bevepa).

5 bannoee: oOy1aOUIHACA YKa3al Ha TO, UTO JIOJDKHO H3MEHHTLCA B PealbHOH CHTYAIlHH B
JIYMIIYO CTOPOHY IOCJIe JIOCTIKEHHS HM I1eJTH, H MPeJJIoKHII cnocoO Gonee HIIH MeHee 00beKTHRHO
3a) HKCHPOBATh 5TH H3MeHeHH: (HAPHMep, eclH IeJIblo MPOoeKTa ABJIAeTcs YIeNeHHe KIacCHOH
KOMHATBI, JIOTHYHO ObUIO ObI H3MEPHTL CPEJIHIO0 TEMIIEPATYpPY 0 H MOocie pealH3allHH NPOeKTa H
yOenuThca, YT0 TeMIepaTypa BoJibl, N0aBaeMol B OTONHTELHY K CHCTeMy, He H3MeHHIack, a He
NPOB ePATh IIOTHOCTh MATepHAJIA [T YTeIUIeHHSI OKOHHBIX paM).

6 bannoe: nnd >Toro obyuaroII HHCA NO/DKeH MOKA3aTh, KAK, PeATTH3YA OIPOeKT, OH YCTPAaHHT Bce
NPHYHHbI CYIIeCTBOBAHHS NPOOIIeMbI HIIH KTO MOXKET YCTPAHHTh NPHYHHBI, HA KOTOpPhIE OH He HMEeT
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BIIHSIHHS, IPH 5TOM OH JOJDKeH OMHPAThCA HA NpeUIoJKeHHbIH eMy cnocol yoenHTh e B TOCTHKeHHH
IeJIH H JJOKa3aTh, UTO 3TOT CIOCcO0 CyllecTBYeT.

7 banne6: MHOTHe NMpoGeMbl MOTYT GBITH pellleHbI PA3IHYHBIMH ciocobaMH; o6yyaromm Hiics
IIOJDKeH MPOZeMOHCTPHPORATEL BHAEHHE PA2HBIX CIIOCO0 OB pellleHHs MPobiIeMBbl

8 bannos: cnocodbl pemmeHHs Npo6teMbl MOTYT ObITh B3aHMOH CKJIFOM AIOI HMH
(ATbTepHATHBHBIMH ), BILTIOTE 1O TOTO, MTO NPOEKThI, HANPABIIeHHbIEe HA PellleHHe OJHOH H ToH ke
npobieMbl, MOTYT HMETh Pa3Hble HeTH. AHAIIH3 aTbTePHATHE OPOBOJIHTCH [0 PA3THIHBIM OCHOBAHHSIM:
obyuaroniaiica MoxeT OpennovecTs cIocod pelreHus, HAOPHMep, HAHMeHee pecypco3aTpaTHbIH HIH
MO3B OJIAIONIHI NMPHBJIEYhL K mpobsieMe BHHMAHHE MHOTHX JIFOIeH H T.IL

J.JlnanuporaHHe

2 danuma: JefCTBHA [0 NPOEKTY OMHCHIBAET YiKe MOcCJie 3aBepllieHH paboThl, HO IIPH TOM B €r0
BBICKA3LIR AHHH HPOCIIeKHBACTCS NOHHMAHHE IOCIIeIOBaTebHOCTH AeficTR il

3 banna: cIHCOK NeACTBHII NOABIISIETCS B Pe3y/IbTaTe COBMECTHOTO 00CyKIIeHns
(KOHCYNbTAI[HH), HO HX PACMOJI0KEHHE B KOPPEKTHOH MOC/Ie/I0B aTelslb HOCTH 00y4arom Hiics JoJDKeH
BBINOJIHHTL CAMOCTOATENBHO.

5 bannee: va npenpIIYIHX STanax obyqarmHica paboTal ¢ XpOHOJIOTHIECKOH
MOCJIeIOR ATeJILHOCTRIO IATOB, 37{ech OH BBIXOOHT HA JIOTHYeCKOe pazfielleHHe 2aaqH Ha IIarH;
CTHMYJIHPY eMbIil Mefiar oroM, o0y4aronHicsad HauHHAeT He TOJBKO IJIaHHPOBaTh Pecypc BpeMeHH, HO H
BBICKA3BLIR aTh MOTPeOHOCTL B MaTepHAILHO-TeXHHIeCKHX, HHOPMAIlHOHHBIX H OPYTHX pecypcax.

6 bannoes: 5TO 03HAYAET, YTO oOyuarouHiAcsa0e3 JOMOIHHAT eJbHBIX NPOChD PYKOB OJTHTEIS
NpoeKTa coobInaeT 0 JOCTHKEHHH H KauecTR e [P0 MeXKyTOUHBIX pe3ybTaToB, HApYIIeHHH CPOKOB H T.IL.,
NPH 3TOM TOYKH TEKYIIero KOHTPoJId (IPOMeKyTOYHbIe Pe3ySIbTaThl) HAMEYAIOTCS COBMECTHO C
He1aror M.

8 bannoe: oGyuaroUIHACA cAMOCTOATEILHO MpeaiaraeT TOYKH KOHTpoJa (poMeyTodHbIe
pe3yJbTaThl) B COOTBETCTBHH CO CIIeNH(PHKOH CBOEro MpoeKTa.

IIporHozHpoRAHHE P e2YILTAT OB IeATeIb HOCTH

2 banna: B caMbIX OOIIHX YepTaX OMHCHLIBAET MPOJIYKT IO TOT0, KAK OH IOJIyH eH.

3 banna: nenas omHcaHHe MPeAIoIaraeMoro NPoayKTa, NeTATH3HPYeT HecKOJh KO
XapaKTepPHCTHK, KOTOPbIe OKayKyTCs B @KHBIMH JUTS HCIIOJIb30BaHHs MPOAYKTA 110 HAa3HAMEHHIO.

5 bannoé: nponyKT MoKeT OBITE OlleHEH KAaK CaMHM 00yYaOIIHMCS, TaK H APYTHMH cyObeKTaMH;
€CJIH 3TO MPOHCXOIHT, 0COOEHHO BayKHO COTJIACOBATh COOYH alon HMCS KDHTEPHH OLeHKH ero Oyaymiero
NPOJIYKTa; Ha 3TOM 5Tamne pe0&HOK OCTAHABJTHBAETCS HA TeX XapaKTepPHCTHKAX OPOOYKTa, KOTOPbIe
MOTYT IOBJIHATEH HA OLIEHKY ero KauecTBa.

6 bannoe:. cooTHOCHT CBOH moTpebHocTH (4 Gamta) ¢ moTpeGHOCTAMHE APYTHX Mozei B
NPONyKTe, KOTOPBIH OH NIIaHHPYeT MOJIYYHTh (B TOM CIIy4ae, ec/iH NPOAyKT MOMKeT YIORJIeTBOPHTh
TOJLKO ero nmoTpebHocTH H obyH4aroni Hiicst 5To 000cHOBAT, OH TakKe moJIydaeT 6 6asuios).

8 bannos: npenmnonaraeT KOMMePHECKYI0, COUHANBHYIO, HAYYHYIO H T.IL IIeHHOCTh CBOEro
NPOJIYKTA H IMJIAHHPYET B caMOM 001l1eM BHJIe CBOH JIeHCTBHS 0 NPOB HXKEHHIO NPOIYKTA B
cooTBeTcTBYIOI el cdepe (AHPOPMHPOBaHHe, peKiIaMa, pacipocTpaHeHHe 00pas[oB, aKIHA H T.11.);
BMECTe C TEM, MOJKET 3afBHTh 00 SKCKITIOZHBHOCTH HIIH OMeHb Y3KOH rpynne noTpeburenei mpoaykra -
5TO He CHHIKAeT ero OI[eHKH B TOM CJIyuae, ecJIH IPaHHILI IPHMeHeHHs MPOJIyKTa 06 ocHOB aHbI (B cITyIae
¢ NIJIAHHPOBAHHEM NPOIBHKeHHS NPOOYKIa [PAHHIEI eT0 HCIOJb30R AHHSA TOXKe MOTYT OBITE YKa3aHbI).
PabGora c undopmanuei

OopadoTka HH) Op MALHH
OO0beKkTOM OILEHKH SBIIAeTCS KOHCYJIbTAIHS, a OCHOBAHHEM - HalIIoZleHHe PYKOBOJHTENS MHPOeKTa.
Hapacranue G6aroB CcBS3aHO ¢ IIOCNeOBATENbHBIM VCIIOKHEHHEM MbICTIHTEbHBIX oONepanHii H
JIeHCTBHI, a TakiKe CaMOCTOATeNbHOCTH oOydaroniuxcs. [leppasi MTHHHH KpPHTepHER OIleHKH CBs3aHA C
KPHTHYECKHM OCMBICTIeHHeM HH{QOpMAaIHH.
1 bann: y B X0lle KOHCYJILTAI[HH BOCIIPOH3E OHT NOJIyHeHHY 0 HM HH(OpMaIHIo.



2 banna: BeINersieT Te parMeHTHI MOMyuMeHHOH HHQOPMAITHH, KOTOpbIe OKa3allHCh HOBBIMH T HETO,
HITH 3a7]aeT BONPOChI HA IOHHMaHHE.
3 banra: HazbIBaeT HeCOBMANIEHH B NpeIoyKeHHBIX NearoroM cBeJeHHAX. 3aada nenarora cocToOHT B
TOM, 4TO cHabOHTE oOy4uaroumierocs Takoi HHQOpMAlHeH, NIPH 3TOM PACXO0KIEHHS MOTYT OBITh CBSI2aHbI
C PA3IHYHBIMH TOYKAMH 3peHHS [0 OJHOMY H TOMY JKe BONPOCY H T.II.
4 bannoee: obyuawHica "gep;kHT" paMKy MpPoeKTa, TO ecTh MocTosAHHO paboTaeT ¢ HHopManHei ¢
TOYKH 3peHHs LelleH H 3a71ad CEBOero NpoeKra, yCTAHARIHR asd IPH 3TOM KaK OUeBHIHbIe CBSI3H, TAaK H
NaTeHTHBIE.
5 bannos: ykazbBaeT Ha BBHIXOJIAIIHE H3 00LIero psfa WiIH MPOTHB OPevalHe APYT JIPYTY cCBeleHHs,
HanpHMep, 3a71aeT BONMpoc 00 STOM YUHTeN0 HJIH coobniaer eMy o6 3ToM.
6 bannos: npHBen o0bjICHEHHe, KAcalolleecs JIAHHBIX (CBe/leHHIl), BRIXOIAIHX H3 oblero psja,
HanpHMep, IPHHAIUIeKHOCTE ABTOPOR MoHOrpaduil K pa3HbIM HAyIHBIM II1KOJIAM HITH Heo0XoIHMBbIe
VYCJIOBHA MPOTEKAHHS SKCIepHMEHTA.
7 bannes: pearnnzoBan cnocol paspelleHHs NPOTHBOPEYHs HIIH OPOBEPKH JOCTOBEPHOCTH
HHOpMAaIHH, MpedIoKeHHEIH NemaroromM, HiH (8 6awios) Takoli ciocod BeIOpaH caMOCTOATEbHO. 3TH
croco0bl MOTYT OBITh CBSI3aHBI KaK C COBepII eHHeM JIOTHIeCKHX OmepalnHil (HampHMep, CpaBHHTeJbHbIH
aHaJIH3), TAK H ¢ SKCOepHMEeHTAT: HOH MpoBepKol (HampHMep, anpodalHa npeioykeHHOTo ciocoba).
Bropas JTHHHH KPHTEpPHER OIleHKH CBS3aHA ¢ YMeHHeM Je/IaTh BBIBOJABI HA OCHOBe IOJIYYeHHOI
HH$Op MALHH.
1 pamnn: cHaYaNa IPHHITHIHAIILHO BAJKHBIM SIBJISIETCS] YMEHHE BOCIIPOH3B eCTH TOTOBBIH BBIB O H
ApTyMeHTAIlHIO, 3aHMCTBOBAHHEIE H2? H3VIeHHOI 0 HCTOYHHKA HHJOPMAITHH.
2 fanna: o TOM, MTO BBIBOJI, 3aHMCTBOBAHHBIH H3 HCTOYMHHKA HH(OPMAaIlHH, TOHAT 00y4YarouHMCs,
CBHIIETEJILCTBYET TO, YTO OH CMOT NPHBECTH IPHMEp, HOATBEPIKIAIONIHH BEIB O],
3 banra; npennaraeT CBOIO HOECK, OCHOBBIBASACH Ha moNydeHHoH HHopManuu. ITox uneeft
Hopa3yMeBaIOTCs JI0Oble MpeJUIoKeHHs YieHHKa, CBSI3aHHbIe ¢ paboTol HaJl NpOeKTOM, A He HAy4Has
HITes.
4-5 bannoe: obyyarou HilcA feNlaeT BLIBO (MIPHCOEHHHIICH K BBIBOY ) HAa OCHOBE HOJIy1eHHOH
HHGOPMALHH H IPHEEN X0TA ObI OJIHH HOBBIH apryMeHT B €ro IMOoIIep:KKy. B maHHOM ciydae pedb HIeT
0 cy0BeKTHBHOI HOBH3HE, TO €CTh BIIOJIHE BEPOSITHO, UTO IMPHBEIeHHbIH Y1eHHKOM apryMeHT (s
OlleHKH B 5 Ga/UIoB - HeCKOLKO apIyMeHTOB) H3BecTeH B HaykKe (KyJbType), HO B H3YMeHHOM HCTOYMHHKE
HH(OPMAILHH He IPHBeEH.
6 banroes: oOyIAIOUIHICH BRICTPAHBAET COBOKYIMHOCTh apTyMeHTOB (3aHMCTBOBAHHBIX H3 HCTOMHHKA
HHGOPMALHH HJH NpPHBeeHHbIX CAMOCTOATENbHO ), NOATREePKIAIOIIHX BEIBOT B COOCTE eHHOH JIOTHEKE,
HapHMep, BLICTPAHB asd CBOIO cOOCTBEHHYO MOCJIe/IOBATeIbHOCTh JIOKA3aTelIbCTBA HIH JIOKA3hIB st OT
IPOTHBHOTO.
7 bannes: oby1valolHiics caean BbIBOJ HAa OCHOBE KPHTHIECKOT0 aHAIIH3a PazHbIX TOYeK 3peHHs HIIH
COMOCTARJIeHHA MepB HMHO HHopMalHH (TO eCcTh CAMOCTOSATENBHO MOJTYyYeHHbIX HIIH HeoOpaboTaHHBIX
pe3yIbTaToB OMPOCOB, SKCIEPHMEHTOR H T.II.) H BTOPHYHOH HH(OpMAITHH.
8 bannee. MoOXTEepIHITI CBOI BBHIBOJ cOOCTE eHHOH apryMeHTAlHeH HITH CAMOCTOATENLHO MOy e HHBIMH
JTAHHBIMH.

KomMMyHHKATIHA

VeTHAA NpezeHTAIHA
OO0 eKkTOM OlleHKH SIBIISIET C51 IPe3eHTalHA NpoekTa (MyOHYHOe BLICTYIIJIEHHE YUalllerocs), OCHOBAHHEM
— pe3yIbTarhl HAGIIONeHHS PYKOBOIHTENA IPOeKTa.

Mononoznuecran peus
Jns Bcex yporHeft 0052aTeNbHBIM ABJITCA coOMIOIeHHe HOPM PYCCKOT O 513bIKA B MOHOJIOTHYeCKOH
petH.
1 bann: o6yuaONIHIACH ¢ MOMOUIBIO VIHT N 2apaHee COCTABIIAET TeKCT CBOEro BhICTYIICHHS, BO BpeMs
npe3eHTalHH o0palaeTcs K HeMy.



1)

2 banna: obyHuaUIHACA TpeaB apHTeILHO ¢ MOMOIIBI0 MeJarora cocTapsAeT MJIaH BRICTYILTIEHHS,
KOTOPBLIM MOJB3YeTcs B MOMEHT Npe3eHTaI[HH.
3 oana; oOyHAUIHACA CAMOCTOATENLHO [OTOBHT BBICTYILIIEHHE.
4-8 bannoe: popma nyOIHIHOIO BEICTYIL/IEHHS IPeqIoiaraeT, 9T0 BEICTY HAIOMHI HCIOB3YeT
pa3IHYHBLIE Cpe/ICTBA BO3/]eHCTRHS Ha ayJIHT OPHIO.
4 6anua: B MOHOIIOTe HCIIOJNb3YeT A1 BhIZIeNIEHHSA CMBICTIOBBIX OJIOKOB CBOET0 BLICTYIUIEHHS
BepbanbHbIe cpefcTRa (HanpuMep, obpalieHHe K ayJIHTOPHH) HIIH May3bl H HHTOHHPOBAHHE.,
5 bannee: nuOO HCNONBL30BAN KeCTHKYJIALHID, THOO MOATOTORJIEHHbIE HATTLIAHEIE MaTepHANb], IpH
5TOM HHHITHATHBA HCIOJIL30BAHHS HX HCXOJHT OT PYKOBOJIHTES IPOEKTa.
6 baIo6. caMoCTOATeNLHO IO OTOR HII HAITIAAHEIE MaTepHalk] 1A Ipe3eHTAIllHH HITH HCI0JIL20B AT
HeB epOanhb Hble CpesicTBA.
7 bai71o6; peaTIH30BAN NOTHUeCcKHe HITH PHTOPHYEeCKHe NPHEME], MpeanoKeHHEIe IeJaroroM, HanpHMep,
MpOBeJIEHHE AHATIOT Hil, J0KA3aTe/lbCTBA OT MPOTHBHOTO, CBelleHHe K ab cypy WIH PHTOPHYECKHE
BOMPOCHL, BOCKJTHI[AHHS, oDpaIieHHs.

8 bannoe: oGyaaronHiicA caMOCTOATELHO PEATH3OB & JIOT HieCKHE HITH PHTOPHYECKHE MPHEMBL

OTRBeTBI HA BONMP OCHI
Bo-nepebIX, MpH OleHKE VIHTLIB AT CA, HA BONPOCHI KAKOTO THIA peG&HOK cyMeJl OTB eTHTE. Bo Bpema
mpe3eHTAIlHH IPOeKTa BOIPOoCckl He0OX0JHMOr0 THIA MOTYT He MPO3BYYaTh, TOTA, 9TO0bI He JIHIN AT
oby4aromnerocsa Kak B03M0OKHOCTH POOEMOHCTPHPOBATL YMeHHe, TAK H COOTB eTCTBYIOIIero Gasa,
meJlarory cieyeT 3ajlaTh BONMPOC CaMOMY.

Bo-BTOpEIX, YUHTLIBAETCS COAEP KaHHe OTBeTa H cTeNeHb apryYMeHTHPOBAHHOCTH.
1 bann: B OTBET HA YTOUHSIOIIHil BONPOC MOBTOPseT )parMeHT CBOEro BLICTYILJIEHHS, IPH STOM OH
MOJKeT oOparaThcs 3a NOHCKOM OTBeTa K NOATOTOBJIEHHOMY TEKCTY.
2 panna: MpH OTBETE HA VTOYHSAIIHA BOOPOC MOPHEOIHT AOMOJHHTEIbHYK HHOPMAIHIO, MOIyIeHHY
B X0j1e paboThI HAJ MPOEKTOM, HO He MPO3BYYABIIYIO B BLICTYILIIEHHH.
3 banna: obyHampleMycs 3agaeTcs BOIPOC Ha NOHHMAaHHeE, B OTBeTe OH JTHOO pacKphbIBaeT 3HAYMEHHE
TEPMHHOB, JTHOO HOBTOpseT ()parMeHT BLICTYILUIEHHS, B KOTOPOM PacKPbIBAIOTCSA IPHIHHHO-
CITeICTBEHHEIE CBAZH.
4 bana: IpH OTBETE HABONPOC HA NOHHMAaHHe JaeT 0OBICHEHHS HITH JOMOJIHHT eJbHYH HH]opMaIHio,
He MPO3BYIABMIVIO B BEICTYIUICHHH.
5-6 bannos: ponpoc, 3371AHHBIH B pa3BHTHE TeMBI, HalleJleH Ha MOoJyUeHHe IPHHNHIHAIILHO HOBOH
HHpOpPMAIHH, TO3TOMY UL MOJTyeHHA 5 6aioB JOCTATOMHO OJHOCIIOKHOTO OTB€Ta M0 CYIIECTBY
BOmpoca, A7 6 GaUtoB TpeGyeTcs pasBepHYTHIA OTBET MO CYIIECTBY BONpOCa.
7 bateE: NoNycKaeTcs, YTo IPH OTBETe HA BONMPOC, 3aJIaHHBIHA HA JIHCKPEIHTAITHIO ero MO3HIHH,
oby4aromuiicss MoyKeT YTOUHHTL CBOe MMOHHMAaHHe BOMPOoCa, eCJIH 5T0 HeoOX0OHMO; IPH OTBeTe OH
ofpalaeTcs K CBO€eMY ONBITY HITH aBTOPHTETY (MHEHHIO SKCIepTa M0 JaHHOMY BOMPOCY H T.IL) HITH
ameJUTHPYeT K 00b eKTHBHBIM JTAHHBLIM (TAaHHBIM CTATHCTHKH, MPH3HAHHOH TEOPHH H T.IL).
8 bannoe: cBoe OTHOIIEHHE K BOMpoOCY 00yHaron Hiics MOKeT BbICKazaTh Kak opMansHO (HampHMep,
mo6.1aroIapHTE 3a BONpOC, IPOKOMMEHTHPOBATh €I0), TaK H coeprKaTeNbHO (¢ KaKoH NO3HUHHA 3a7aH
BOMPOC, C KaKoH IeJbI0 | T.1.), B JIK06 oM clTyiae, He06X 07IHMO, ITOORI IIPH OTBETE YIEHHK MPHBET
HOBBIE ApTyYMEHTBL
P onenke pe3ylIbTATA NP 0eKTA (HCCIETOBAHHA) YIHTHIEASTCAH!

yuacniie & APpoerkniiposariill [/!.-!CCJIQ@GSEIHMM)Z AKTHERHOCTE KaxOOT0 YHYaCcTHHEKA B COOTBETCTBHH C €TI0

BO3MOJKHOCTSAMH, COBMeCTHBIH XapaKTep NPHHHMAaeMbIX pelIeHHH, B3aHMHad NMOIAep:KKa yiacTHHKOB
NpOeKTa; YMeHHe OTBedarb ONINOHEHTaM, YMeHHe JiejilaTh BbIOOp H OCMBICIISTH MOCJEICTBHS 3TOTO
BIG Opa, pe3ymbTaTkl cOGCTReHHOH qesTeIbHOCTH;

EbINONIHEHIE — Apoexma (uccnedoeaqid): obbeM ocBoeHHOH  HHJoOpMAaIMH, ee NOpPHMEHeHHe JUIA
IOCTH/KEHHs [OCTARJIEHHOH IesH;

-
(]



3)

TNAKHCE MOZYM  OYEHUEAMbCA: KOPPEeKTHOCTh IPHMeHSeMBIX METOHOB HCCJIENOBAHHA H MeTOIOB
npeiCTaBIIeHHs Pe3yJbTATOR, IIIy0OHHA MPOHHKHOBEHHS B Npo0JiieMy, MPHBIIeMeHHe 3HAHHH H3 JPYTHX
obmactefi; 5cTeTHKA oopMIeHHA nNpoekTa (HcclleOBaHHS).

Tpunoxcenue 1
Tect (BEOgHAA JHATHOCTHKA).
ITess : Boisie uTh Ga30BbIi YpoBeHb 3HAHHIT
1.YeM KHEBIE OPraHHZMEI OTJIHYAIOTCHA OT Tell HEKHEOH MPHPOAEI?
-pazMepamMH
-HATHYHeM o0MeHA BelecTB
-coco0HOCTBIO VB eTHYHBATLCSA B PazMepax
2IIpubop /1A HIYYeHHA MHKp 00PTrAHHIMOR:
-MHKpPOCKON
- TAaTHBHAs JIyna
-371eKTPOHHBIH JaTYHK
3. AdnoTHIecKkHe ¢ AKTOP BI TP HP OJ(BI - 3TO:
-hakTOpBI HeKHEB Off MPHPOIEI
-B03]IeliCTBHe 1eJIOBeKa HAa MPHPOIY
-OTHOIIE€HHA MeKIAY ’KHBLIMH OpraHH3MaMH
4. Kak HAZBLIBAETCH SIBJIEHHE, IPH KOTOPOM B PACTEHHH HA CEeTY 00pA2yIOTCH OpraHHYecKHe
BelllecTBA?
S.Kak HATBIEAETCH PeAKIHA PACTEHHA HA CReT?
- putonenos
-oTOTpOIHIM
-doToCHHTE?
6. HazoRH Np HIHAKH BCeX 'KHBBIX OPrAHHMOE.

7.Bei0ep H OMHOKIET 0 HBIE O TAHH3IMBI

-pBI0B], HACEKOMBIE, MJICKONHT AIOITHE

-6akTepun, aMméonI, HHPYI0PHH

- BHPYCBI

8. e HiKeHHI0 KPOBH N0 OPraHHIMY cHOcoOCTRYeT pabora:
-HepBHOH CHCTeMBbI

-cepaua

- eYeHH

9. Al Mero UeIoBeKy HYKHA HEPRHAA CHCTeMAa?

10. Kak HAZBIBASTCA NP HOOP A/ HIYUEeHHA APTep HAJILHOI 0 TABJIeHHA?
- TOHOMETP

-OapomeTp

-TepMOMETp

OueHka pe3yILTATOR:

BBICOKHI YPOEEeHE O0CBOeHHHA — IPaBHILHO OTBeTHIH Ha 10 — 8 ponipocos
Cp eI HHI YPOBEHEL 0CBOEHHH - IPABHIILHO OTBETHIIH Ha 7 — 5 Bompocor
HHIKHI Yp OBeHE 0CBOeHHS - MeHEIIE 5 BOMPOCOB



IIpakTHIecKHe pAdoTHI (0NBITHI) NP OBOAHMEIE HA 3AHATHAX.
enu:
- 3auHTepecoBaTh ob0y4UAalOIHXCA NpeIMeTaMH ecTecTBeHHO-HAYYHOTO IHKIA: OHosorueill, aHaroMHei,
¢duznomorueii, skomorueii.
- Hayuute Habmonats, H3MepsTh, SKCIEPHMEHTHPOR aTh, IPOB OJIHTh MOHHTOPHHT H T.]I.
- CdopmupoRaTE ¥ 00y4aloN HX ¢s1 TBOpUecKHe H KOMMYHHKATHRHbIE CIIOCOGHOCTH.
-  Hayuuts mnosb30BaThbcsd NHPPOBBIMH JIabOpaTOpHAMH 0pPH MNpPOBEeeHHH OSKCIEPHMEHTOB H
NpaKTHYECKHX paboT.
- Hay4arcs npHMeHSTh TeopeTHYeCKHe 3HAHHA HAa IPAKTHKE, MPOROJHTh ONBIThI H 3KCIePHMEHTHI.

Ipunoxcerue 2
ITouyRcTRYIi cedn y1EHBIM
IIpakTHieckan padora " IlocaegoBAT e/ HOCTE PAdOTHI ¢ HHPP OBBIMH JATITHKAMH'"
Ilens: 3akpensieHHe INOCJEOBAaTe/lbHOCTH PaboThl ¢ NHPPOBBIMH OAaTYHKAMH II0 HHCTPYKTHBHOMH
KapTo4Ke.
JIaTYHKH H JOMOJIHHTeNbHble MaTepHalbl (MepeXOqHHKH, YYBCTBHTENbHbIE 3JIeMEeHThI, MeTOIHYEeCKHE
MaTepHAIIb], 2apATHOe YCTPOHCTRO H Ap.) KOMILIEKTYIOTCA B KOPOO KH-1eMOAHBI.

Puc. 1. ITudporaa naboparopua
B kommtekte nuQpoBLIX TaboparopHil coJlepIKATCA MYJIbTHIATYHKH H MOHOATIHKH.
MynbTHOATHMHK IO 3KOJIOTHH MO3BOJIIET H3MEPATE C/IEIVIONI He T0OKAa3aTeNIH: BOJIOPOHbIH MOKa3arellhb
BOJIHBIX CPeJl, KOHIIEHTPAIIHH HHTPAT-HOHOB H XJIOPHI-HOHOB, SJIEKTPONPOBOHOCTD, BIIAYKHOCTS,
OCB el[EHHOCTh, TEMIIEPATYPY OKPYXKalolllell cpeJibl, TeMIIEPATyPy PacTBOPOB, PACTBOPOB H TBEPIBIX Tell

(pHc. 2).

MymbTHAATIHE 00 HIHOJIOTHH MO3BOJIAET ONpelesiTh apTepHATLHOe JaBlIeHHe, OyJbC, TeMOeparypy
Tella, JacTOTY JIbIXaHHs, YCKOpeHHe JIB IkeHus (pHc 3).

¢ B

AnropHT™ paboTsl ¢ HHGPORBIM JATIHKOM
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Tpunoxcerue 3
«OCHOBBI MHK] 00H0J10T H' eCKOI' 0 HCC/IeTOBAHHA»

IIp akTHYeckas padora "IIp HToTOBRIeHHE NP eNMAP ATOR KHEBIX KI1eToK"
Iean: oTp A00TATH TEXHHKY NOJIY4€HHA NPENapAaATAa *KHEBIX KJIeTOK.

A1 MpHTOTORJIEHHSA NpelnapaTa «pa3daBlIeHHAad KaIllLT» Ha MpeIMeTHOe CTeK/I0 HAHOCAT Kallllo
JKHIIKOCTH (711 HcclleZJOBaHHS OakTepHil HAHOCAT BOJONOPOBOJIHYKO BOXNY, MU HCCJIEIOBaHHSI
MHIEMHANBHBIX [PHOOB — cMech PABHBIX 00beMOB CHHpPTA H ITIHIEPHHA) ¢ MOMOUILIK MHOETKH HITH
MHKPOOHOJIOTHYECKOH MeTJIH MOMENIAI0T B Hee HEMHOTIO HCCJENyeMbIX MHKPOOPTaHH3IMOB. 3areMm
KAIUTI0 HAKPBIBAT MOKPOBHBIM CTEKJIOM, H3JIHIIEK KHIKOCTH YIASIIOT (HILTpoBalmbHOH Oymaroil u
MHKPOCKOIHPYIOT Npenapar cyXHMH oObekTHBamH 8%, *40, cnerka zaremusas mone. EcimH KyneTypa
BRIpAIIl HBAeTcs Ha JKHIKOH MHTaTeNbHOH cpelle, TO Ha NpeJIMeTHOe CTEKI0 HAHOCAT KAIlJII0 CycClleH3HH
MHKPOOpPTraHH3MOR Ge3 MpeBapHT e/l HOT 0 HAaHeCeHHS KAIH BOJONPOBOIHOH BOJIbI

IIpakTu4eckan padora «IIp HroToR/IeHHE MATKA»
Uens: npuzomoeaneHrue Mmasxda ¢ Kynemypoil ¥cussix bakmepuil.
Ha kaicmom pabodeM cTose HOJDKHBI HAXOOHTHCS: peaMeTHbIe H MOKPOBHbIE CTEKIIA,
MHKPOOHOJIOTHYECKHE NeTJIH, MHKPOCKOIBI, CITHPTOBKH 171 paboThI B CTEPHIIbHbBIX
YelnoBHAX, coHukH. Ha oblieM cTose HaxoOarca: NPpoGHPKH ¢ YHCTBIMH
KyJIbTYPaMH MHKPOOPI AHH3MORB, €MKOCTH ¢ Te3HHHIIHPYIOITHM PAacTROPOM U1 HCIIOJL30B AHHBIX
npeJMeTHBIX CTeKOJL
IIpuroToReHHe Npenapara BKIOYAeT clIeIYIONIHe STallbl:
1.IIpurororienne matka. Ha oGekHpeHHOe NpeIMeTHOE CTEKIIO HOMEIIA0T HeDOBIIYIO KAILTIO
BOoJoNpoBOAHOH Boabl. MHKpPOGHOMOTHYECKYHO eT 0 THIaTe/lbHO IPOKATHRAIOT B ILJIAMEHH CITHPTOBKH.
I3 npo6HpPKH ¢ YHCTOH KyJbTYPOil B IPHTOTOBJIEHHYIO KAIJII0 MHKPOOHOIOTHYIeCKOH meTiiei
CTepHIbHO, paboTasd HaJ MIIaMeHeM CIHPTOBKH, MepeHOoCcAT HeGoNbIIoe KOJTHYeCcTR 0 Mar epHasia H
pazMa3bBalOT Mo cTeksTy. MazoK BRICYIIHBAIOT HA
BO3OyXe.
Bricyuuigarue Had niaMeHeM cOPEKI MONCEIN UIMEHLMb MOpdono1 obvexmoe uccaedosanus. B
XOPOUeM MaA3Ke KOILNECME0 800bl OONNCHO Bbimb MAKUM, WNobbl KANLA HE YCReRd 8blCOXHYMb 00
BHECEHIA 8 Hee MAMmepUand, OOHAKo NPU PAa3Ma3plB8aHiil no
CMerILY OHa OONXCHA Bbicmpo ebicoxHyme. Mazox donxcer bvinb
DPASHOMEDHBIM 1 NOHKUM.
2. ®uxcanua mazka. [IpesiMeTHoe cTeksI0 ¢ BICOXIIHM MazKoM 3-4- paza npoR oJsAT Hdepes laMsa
ropenkH. Iems dukcanun: yOHTE GaKkTepHH H NPHKPENHTh MA20K K CTEKITY.
Ybumpie xnemxu bonee OCAPULMULEEL K OKPACKE, UM HCUEbIE, U, Ced08amenb HO, IyUlle UOHDL 8
Muxpocxon. Knemxu yousaom maxkxee Oni moco, wnobsl obezonacums pabomy ¢ HIMIL.



Tpuxpennientvie K nOSEPXHOCHIL BAKMEPUIL HE CMbIBAIOMCA BMECME C
Kpacumenem 80 speMs NPOMbIBAHUA 80001
3. Oxpacka mazka. ITocne ¢HKcanHH Ha MAa20K HAHOCAT KPacHTeIb TAKHM 00pa3oM, UToOkI BcA
HOB ePXHOCTE MazKa Oblia okpamieHa. Bo BpeMs oKpall HB aHHS Ma3Ka IPH HeoO0X 0MMOCTH MOYKHO
00aBHTH JOMOJIHHT eJILHYIO OPIHIO KpacHTesst. Bpems ebigepakku 1-3 MuHyThl. O6y4daron HMcst
MpedocTaRIATCA METHIeHOBBIH CHHHH.
Komuuecmso xpacumens donxcHo bvimbe O0CMamouxbiM, wnobbl 3a PeMA OXPACKI MAZOK HE 8bICHIXAT,
UHaYe NPU MUKPOCKORUN MAKO20 NPenapama & noe 3PeHUA UOHbL Kaniil CYX020 Kpacumels,
oxpauternoe cmexno. HrHozoa ona nonyuenud bonge ulicmpix
APEnapamoes Kpacumeib HAHOCAM HA (UIbMPOBANbHYIO BYMAZY, NOMEUIEHHYIO HO MA3OK.
4. IlpomeiranHe mazka. [[o o0KOHIAHHH OKPACKH NpenapaTr IpoMbLIBAIOT BofioH. IIpoMLIBaHHEe MOYKHO
MpPOBOOHTL CcTpyeH Bodbl 0 TeX MOp, MOKA BOIa He NMepecTaHeT OKpalllHBaThes. 3aTeM Npenapat
BBICYIITHB AT PUILTpORALHOI GyMaroii
Eemi Heobxodum ROOCUEn MUKPOOPZAHUIMOE 6 MA3Ke, MO NPenapam ocmopoRCHO ROMEULAON &
HECKOMb KO CIMAKAHOE € 600011 60 U308HCAHIUE CMbIEA BEPXHEZ0 CLOA KIEMMOK ¢ NOBEPXHOCINIL MA3Ka. B
SMOM CILYUAE MAIOK SbICYULUBAION HA 8030YXe.
5. Mukpockonua npenapara. Ha roTopblil Mazok MoMeI[al0T KAl +HMMePCHOHHOT O Macja H
npocMaTpHBalT ¢ 00bekTHBOM X90. [Ipenapar qo/okeH ObITh HOJIHOCTE 0 BBICYIIIEHHBIM, TaK KaK
HMMePCHOHHOE MacJIo 06pazyeT 5MyJbCHIO ¢ OCTATKAMH BJIarH Ha
cTeKJie, YTO 3HAYHTENLHO YXy/JUlaeT KaiecTBO POCMaTPHBaHHS [penapara.
Ecmi npenapam NpaguiibHO NPUSOMOENEH, OKPAUEH 1 NPOMbLN, MO 8 ROJI2 3PeHUA Hem OKPAUEHHO20
pona, oxpatienvt monexo xaemxu. Knemxu sapucoesigaiom, npenapam ybupawm, ROMEWAION 8 ROCYOy
¢ Oesunpuyupyowum pacmsopom. Tlpubupaiom pabouee MECMO 1 COAMIM OEHCYDHOMY.
IIpakTHYeckan padoTa

« 1y eHHe KOJIOHHAJIBHBIX MOHA HEIXX BOJ 0P 0CJIel.»
IMems paGorsl: H3YUHTL 0COOEHHOCTH CIPOeHHA MOHANHBIX BoJopociiell Ha HpHMepa BOJBBOKCA
(Volvox).
ObGopynoRaHHe H MATEPHABI: HpelMeTHble cTeKa, MOKPOBRHBIE CTeK/Ia, MHNeTKAa, (JHILTPORANLHAA
fyMara, MHKpPOCKOII, MEPHBIH CTakaH ¢ BOJOH H3 NPHPOJIHOTO BOJI0EMA C BOJILBOKCAMH, Habop s
SKCIepPHMEHTOR [0 MHKPOCKOIIOM.
Yacts 1.
IIpuroToBlieHHe BpeMeHHbIX MHKpompenapaToB (Oopu paboTe ¢ TOTOBBIMH MHKpONpenaparaMH
nepexoqHTe cpazy Ko BTOPoH YacTH paboTs)
Ha npesiMeTHOe CTeKJI0 HAHECTH KaILTIO BOJIHOTO PACTBOPA C KOJIOHHeH (BOJOEM, aKBa- PHYM H JIp.) IPH
NOMOILTH 00BIKHOB €HHOH MHIETKH.
Hactpoiite mukpockon. CTOJHK JT0JDKeH ObITh ONylleH, cBeT cOKyCHpOBAaH B OKyJsipe, AHadparma
MOJTHOCTBIO OTKPBITA, YCTAHOBJIEHO Majloe VBeIHYeHHe
(4 x10). JIna meTam,Horo paccMOTpeHHS H3ydaeMmoro ob6bekta Heobxomumo yBemmdentne 10 x10 wnu 40
x10.
O6paruTe BHHMAaHHe!
J1sl MPHroTORTEHHS BpeMeHHbIX MHKPOIPeNnapaToB ¢ KOJIOHHSIMH BOJILBOKCA, MOJKHO HC- OJIb30BaTh He
TOJBKO BOIOY H3 BONOEMOB, HO H aKBApPHYMHYI0 Bondy. [{na ¢HKcallHH BOJLEOKCA MOYKHO HCIIOJB20BATh
4% pacteop dopmanuna.
Yacts 2.
Pabora ¢ MEKponOpenaparaMH
Hactpoiite mukpockon. CTONHK To/DKeH ObITh omyIleH, cBeT cOKyCHpOBaH B OKyJApe, OHadparma
HOJTHOCThLIO OTKPBITA, YCTAHOBJIEHO Masoe yBenudenne (4X10).
PazmecTHTe MHKpompenapaT Ha INpeOMeTHOM CTOJHKe H NOOHHMHTe ero mo KoHua. IIpH sToM crenuTe,
4T0OBI HOKPOBHOE CTEKJIO H O0LEKTHE He CONMPHKOCHYJIHCh.



I'mana B okymAp, MeIlleHHO ¢ IOMOIUBK MaKpOBHHTA ONycKaHTe CTONMHK N0 MOABJIEHHA YE&TKOTO
H300 p@KeHHS.

PaccmoTpHTe MHKponpenapar.

PaccMOTpHTE CIPYKTYPY KJIeToK IpH Oormbmom yeenueHuHH (10X10), ucmone3ys MHKPO- BHHT UL
HACTOHKH Pe3KOCTH. 3apHCYiiTe CTPOEHHE BOJLBOKCAB COOTBETCTBYIONI el sTieiike TabIHITbI

3aganue 1.

PaccmoTpers MHEKpONpenapar HIH Kallllo BoAbl C BOJBLBOKCAMH H BBIIBHTH HX CTPYKTYp- HO-
(yHKIHOHATBEHBIE 0COOEHHOCTH. 3apHCOBark 00BEKT.
Tabnuna No2

«OcobGeHHOCTH CTPOEHHS KOJIOHHH BOJIBBOKCAY .

TIpH3HAKH O71A cpap HeHHA BomkBOKC

Kerounast MmemGpana

IMaTonmazMa
Hnpo

[Tum ep ApHT e HAS BAKY OJIb

CoxkpaTHTebHasI BAKy 0Jb

TInacTHOBI

CBeTOYYB CTB HTEJILHBIH I11a30K (CTHIMA)

Opl‘aHe.]'[.]'[bI JABHKEHHA

Brirogn::
Yrto obiero y oIHOKJIETOMHBIX BOJIOPOCIIEH H BobeoKca? 2. YeM BOJILBOKC OTJIHIAETCS OT
OTHOKIIeTOYHLIX Bofopocied? 3.3a cueT 4ero BoJLBOKC JIB HKeTCA?
C moMOINBIO Y€ro OCYIIeCTRBIISETCA MOJ0KHTebHbIH oToTaKCcHC?
Kakue ocoGeHHOCTH caMOB OCIPOH3BeeHHA XapaKkTepHbI 111 BOJILBOKca?
IIpakTHYecKkas paboTa

«MeToaBI IHTOJIOT HYECKOT 0 AHAIH3A MOJIOCTH PTa»
TeopeTHIecKAd YACTE
BuyTpenHsss MOBEPXHOCTL IMeKH MNpelcTapjsieT coboli MHOTOCIOHHBIH MIACT KIETOK OYKKAILHOTO
SHHTENHA. OTH KJIeTKH HaXOOATCA Ha pas’HeIX cTagHsax MopdodyHEuHOHATSHOH AH((epeHIIHPOBKH —
oT wManogH(depeHIHPOBAHHLIX MpeIecCTBEHHHKOB B 0OazambHoM cioe (oHH ofecmedHBaOT
pereHepalHK0  SOHTENHS) [0  BBICOKOCHEIHATH3HPOBAHHBIX  KJIETOK, KOTOpble IO  Mepe
nuddepeHIHPORKH CMeMIalOTCS B IOBEPXHOCTHBIE CITOH. BoJbilas 4acTh KI€TOK MepPTBhbie H HMET
CHIILHO CTPYKTYPHpPOBaHHOe fAOpo. YacTh H3 HHX HecyT NpH3HakH (ollee HIH MeHee BBIPayKeHHOIO
OpPOTOBEHHSI, 0 YMeM CBHJIETE/LCTBYeT HamHdHe KeparHHa CocrosHHe KIeTOK OYKKaILHOTO SMHTENHS
oTpayKaeT XapaKTep NponeccoB MPOHCXOMALIHX, B POTOBOH IOJIOCTH, A TakKe K B OPraHH3Me B [IEJIOM.
CyliecTBy0T pazHYHA [0 CTPOEHHIO KJIETOK [0 HOJIOBOMY NpPH3HAKY, HAOpPHMEpP, V JKeHI[HHbI B
KIIeTKaX OYKKaJbHOro SIHTENHS MOKHO VBHJETh IOJIOBYI0O X XpOMOCOMY B HHTepdasHOM spe
(mooBoH XpoMaTHH) — IJIOTHBIA YHAcTOK XpOMAaTHHA, NPHIIEXKAIIHA HenocpeACTBEHHO K NepH]epHH
simpa (Temsna Bappa). V My sciHH B HOpMe TelbIla Bappa oTcyTcTByT. B NHTOMIa3Me KHBBIX KJIETOK
MOJKHO TaKKe BHIeThH MHOMKECTBO MEJKHX IpaHyJl — MHTOXOHIPHH H MeNKHX IYy3LIpBKOB. I13ydeHHe
OVKKaTbHOTO SIHTENIHS HCMOJNB3VeTCS B [HTOTEHETHYECKHX HCCIEJOBAHHAX C IebH0 BhISBIIEHHS
TeHOMHBIX HapylleHHH.
Knetounble H3MeHeHHS OSNHTeNHsA (paiMep KIIeTOK, XapakTep sAfep H Mp.) YUHTBIBAKTCA MPH
CKPHHHHIOBOH ONEHKH COCTOSHHA 37I0POBBSA, CTpeccax, BpegHbIX (aAKTOPOBR BHeIIHeH cpenpl,
COMAaTHYeCKOM MaToJ0THH, OHOJIOTHYeCKOT0 BO3pacTa YeloBeKa.



OTOT MeToJ ARJAETCA HeHHBA3ZHBHBIM, HPOCTBIM H YOOOGHBIM JJIA NHATHOCTHKH COCTOSHHS OpraHH3Ma
JeJI0B eKa.

IIpakTHI ecKkAf YACTH

IMess padoThI: H3YYHTE MHKPOCKONHYeCKHEe 0CODeHHOCTH OYKKAILHOT O SIHHTENIHS YelIoBeKa.
OGopynoraHHe H MaTepHalbl: NpeIMeTHbIE CTeKa, NMOKPOBHbIe CTeK/a, NHIETKa, pacTBOp Hona,
(b TpoR ANLHAA GyMara, MHKPOCKOI, BATHbIE MATOYKH.

TexHHKA 0€20MACHOCTH:

Ilepen nasanom paGoTel ocBobGonHTe pabotiee MecTO 0T HOCTOPOHHHX NPeIMeETOR.

CobmromaliTe OCTOPOXKHOCTh NpPH paboTe ¢ Hpe/IMeTHBIMH H NOKPOBHBIMH CTEKJIAMH Bo H30exaHHe
VKOJIOB H IOpPE30B.

He nomyckafiTe nonajianHs KpacHTeNs HA KOJKY, TJlaza H oJexly.

Ilpuctynafite k paboTe TOJMBKO Torfa, Korma yOemHTech B HCHPaRHOCTH MHKpockoma. TouHo
BBINOJIHANT e YKa3aHHSA YIHTEJS NPH paboTe ¢ HHM B OTHOLIEHHH MOPS/IKA JIeHCTB Hil.

ITo okoH4YaHHH PaboTh] MPHB EJIHTE B MOPSZIOK pabouee MecTO

Ilopagok mp oBedeHHA YKCIep HMEHTA:

IIpHroToRIeHHe MHK] OIIp el AP AT OB

Bo3pMHTe BarHy MAlo4Ky H MpoOBeIHTe HECKOIbKO pa3 OOHHM KOHIIOM NATOYKH N0 BHYTPeHHeH
MOBEPXHOCTH IIeKH, cJerka H@KHMasd Ha nano4dky. IIpoBecTH HY)KHO IO NOBEpPXHOCTH CIIH3HCTOI
o0onoukH, MexOy 3y6aMH H mekoil. PexoMeHIyeTcsl clerka MOBOPaMHBATh CAMY IANOYMKY € JETKHM
HAKHMOM

Ha nmpenMeTHoe cTek/Io HaHecTH ()parMeHT CIIH3H, KOTOPBIH OCTANCA HA KoHIe BaTHoH manouku. IIpu
5TOM Ha KOHYHKe MaJl04KH B KaleJbKaX CIIOHbI OK&KyTcA CIyLHleHHble KIeTKH 5IHTeJH,
BBICTHJIAIOIIEro MoJI0CTh PTa.

Hakpeith 00BeKT NOKPOBHBIM CTEKJIOM H aKKyparHO Jo0aBHTBR 1 Kammio KpacHTelsl Ha [PaHHLY
MOKPOBHOT O CTeKJIa.

Hactpoiite mukpockon. CTONHK To/DKeH ObITh omyIleH, cBeT coOKyCHpOBaH B OKyJApe, OHadparma
HOJTHOCTBLIO OTKPBITA, YCTAHOBJIEHO Masioe yBenudenHe (4X10).

PazmecTHTe MHKpomopenapaT Ha NpeOMeTHOM CTOJHKe H NOOHHMHTe ero no KoHua. IIpH sToM crenuTe,
4T0OBI HOKPOBHOE CTEKJI0O H O0LEKTHE He CONMPHKOCHYJIHCh.

I'mana B okymAp, MeIlleHHO ¢ IOMOIUBI MaKpOBHHTA ONycKaHTe CTONMHK N0 MOABJIEHHA YE&TKOTO
H300 p@KeHHS.

Paccmorputre wmopdosormieckoe paszHooOpazHe KJIeTOK OYKKAlbHOTO SIOHTENHS INPH OOJBIIOM
yeenudeHHH (10X10), HcHmoib3yd MHKPOBHHT IUIA HAcTOHKH pe3KOCTH. 3apHCYHTe MHKpoINpemapar ¢
0003HaIeHHEM B CeX BHIHMBIX OPTaHOHIIOB KJIETKH .

CroenaiiTe onHcaHHe NMPOLECCOB, MPOHCX OAAIHX B KJIeTKAX B THNEPTOHHYECKOM H THIO- TOHHYECKOM
pacTBOpax.

O6parHTe BHHMAaHHe!

B pamkax mkosbHOI naboparopHoil paboThl yZo0Hee Bcero HCHOJb30BaTh JUIs 3abopa Ma3ka BaTHbIe
NaT0MKH HIIH [JIACTHKOBBIE JIOMKKH I pasMmemuBanua kode. MoxkHo paccMmarpHeark o0bekT Ge3z
mo0aBIeHHS KpacHTeJS, HO BH3yanHzalus OyZer oveHb ciiabasi, Tak Kak KJIeTKH OyIyT mpo3padHble H
cnabo pugHMble. [losToMy nTydille HCIOJIB30BaTh ITHTOJIOTHYECKHH KpacHTels B BHIe pa3baBlieHHOTro
pacTeopa Homa (K 5 MJI BogHOTO pacTBopa HobaBbTe 2 Kal- JIH pacTBopa Hozma).

Ilepen mB3sTHem oOpasua, 4elloBeK, yJacTBywomiHid B 3abope ofpasna, pdomkeH o0s3aTelbHO
MpOIOI0CKaTh CBOI POTOBYIO MOJOCTE KHITUEHOH, YHCTOH BOOH.

IIpencTariIeHHe pe3y/Ib TATOR HAOIIONeHHHH

Saganue 1.

PaccmoTpers KII€TKH IJIOCKOTO SIHTENHsS IOJOCTH pTa YeloBeKa H BBIIBHTbL HX CTPYKTYpHO-
(yHKIHOHATBEHBIE 0COOeHHOCTH. 3aNOJHHTE Tab HIY.

BBEIBO/IBI:

Kakora yHKIHA 6y KKAIEHOTO SIHTEIHS?



B kakoM MeToJie TeHeTHKH HCIONB3YeTcs H3yUeHHe KIeTOK IMONoCTH pra?
Kaxne xreTotHbIe H3MeHeHHS XapaKkTepH3yIOT COCTOSHHE 37I0POBbS OpraHH3zMa?
Ecnn denmoBex He OyIeT HOJOCKaTk POT YHCTOH BOXOH NepeXd B3ATHeM Ma3zKa, Ha HWTO MO- KeT 5TO
OB JTHATE 7
IIpakTH4Yeckas paboTa
«BIHAHHEe cpedbl HA KIIeTKH KPORH 1e/I0BeKA»

IMess padoThl: H3YYHTE OCMOTHYUECKHE ABJIEHHS B KIIETKAX KPORH YesIOB eKa.

ObopyaoBaHHe H MATEPHAJBI: OpeJMeTHbIE CTE€KA, HOKPOBHbIe CTEKIA, HOYTOYK, OHHOKYIAPHBI
MHKpPOCKOI, IpenapaT KIeTKH KPOBH YeJIOBeKa..

ITopsanok BRINOTHEHHS PABOTHI:

PaboTa ¢ MHKpONIp eNAPATAMH

Hactpoiite mukpockon. CTOJHK JT0/DKeH ObITh ONyIIeH, cBeT cOKYyCHpOBAaH B OKyJsipe, aHadparma
MOJIHOCThIO OTKPBITA, YCTAHOBJIEHO MaJloe VB eJIHYeHHe

(4 x10).

PazmecTHTe MHKpoIpemnapaT Ha INpeIMeTHOM CTOJIHKe H NOJHHMHTe ero 7o konua. IIpH sToMm crenuTe,
4T0OBI HOKPOBHOE CTEKNI0 H O0BeKTHE He CONPHKOCHYIIHCh.

I'msinsa B okymsip, MeUleHHO ¢ NOMOIIbIK MAKPOBHHTA ONyCcKaHTe CTOJNHK JI0 MOSBJIEHHS YE&TKOTO
H300 paKe HHA.

PaccMoTpuTe MHKpompemapaT npH OombmioM yeenndenHH (10x10), Hcmomb3ys MHKpPO- BHHT JUIS
HACTOHKH pe3kocTH. II3yuHTe 0coGeHHOCTH CTPOeHHA KIeTOK KPOBH HelloBeKa BBINONMHHTE 2ajjaHHe
Nel.

Cpenaiite omHcaHHe NpoIlecCOB, MPOHCXOASIIHX ¢ KIeTKAMH KPOBH B pacTBopax C pa3- JIHYHOM
KoHIeHTpannei NaCl

IIpencTar/IeHHe pe3y/Ib TATOR HAOIIONeHHH

Saganue 1.

PaccmoTpuTe MHKpONpenmapar KIIeTKH KPOBH 'eJlOBeKa. 3apHCYyHTe HcclleyeMblii 00beKT B MyCTYIO
siefiky. IIpoBenguTe cpapHHTe/bHBIH aHanH? Mopdonormieckofi CIPYKTYpbl KIETOK KPOBH
H200p@KeHHBIX HA pHCYHKaX Noe 2—3, B 3aBHCHMOCTH OT PacTBOpa B KOTOPOM OHH Hax OISTCS. .

Puc.1. HroTouu4eckuii p-p Puc. 2. 'unepronnueckuii p-p Puc. 3. 'unoToHHYeCKHIH p-P
BanaHHe cp el bl HA CTPYKTYPY P HTP OLIHTA
PacTEOp Konnenrpauua NaCl @opmaspurpounra [IIpuiuua
T'HOOTOHHY ecKHH 0,2%
Hz0ToHHY eCKH 0,9%0
'mnmeproHuYecknii 2%

BriBogsr:
Kakumu ceoiicTe amu o6azaer guzHONOrHYecKHH pacTRop?
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Kaxk BnuseT nopsmenne KoHImeHTpaunu NaCl B mmazme kpoBH Ha spHTponHThI? 3.00bACHHTE mpoLece
reMoJIH3a MPH NoNaJaHHH 3PHTPOIHTOR B THIOTOHHYeCKHH pacTBop?

4. Kak ocMOTHYeCKHE ABJIEHHS BIIHAT HA OPraHH3M HeJI0BeKAa B IOBCeJHERHOH KH3HH?
KoHTp 0L HEIE BOIIP OCEI:

B kakoM pacTtBope 00beM 3PHTPOIHTA YBETHIHB AET CH:

a) H30TOHHYeCKHH; §) THIOTOHHYECKHH; B) THIePTOHHIECKHIT;

r) pacTBop He BiaHseT. OTBeT: 6.

IIpu kakoii KoHuneHTpauuH NaCl npoHcXogHT cMOpITHBAHHE SPHTPOMHTOR: a) 0.2%;

6) 0,6%;

B) 0,9%;

r) 2%.

OtBeT: T.

IToveMy BO3HHKAET YYBCTBO KAKILI IPH H30BLITOYHOM MOTpebIeHHH cOJIeHOH MU H?

OTReT: NOBBLIIIEHHE KOHIIEHTPAIHH COJIEH B IIJTazMe KPOBH NMPHBOIHT K TOMY, UTO BOJa H3 MeKTKaHeB OH
JHIKOCTH NOCTYIAET B KPOBAHOE PyClIo. 3T0 BLIZBIBAET COCTOSIHHE OTEYHOCTH H HeJOCTATKa BJIATH CO
CTOPOHBI KIIETOK

Tpunoxcenue 4
«BHoTorHYecKHe CHCTeMbI PACTHT e/Th HOT 0 OPrAHHIMA»
IpakTHaeckas padoTa

«3ABHCHMOCTh TPAHCIHPAIHH H TeMIePATYPSI 0T IVIOINATH MOBEPXHOCTH JIHCTh Ry
ITens pabdoThI: BEIIBHTL 3aBHCHMOCTh TPAHCHHPAIHH H TEMIEPATYPhl OT MJIONIA/IH MOBEPXHOCTH
JIHCTBEB.
ObopyaoBanue:
KommboTep ¢ mporpaMMHBIM 00ecHeyeHHEM.
JATIHKH TeMIlepaTyphbl H BIAXKHOCTH
KomHuaTHOe pacTeHHe: MOHCTepa HITH NeTaproHHs
VeTaHoBKA MapaMeTpoR HZIMepeHHH:
JacTOTa — KAKIYIO CeKyHIy
zaMepsl — 1200
JUTHTeIbHOCTE —20 MHHYT
ITopagox np oBeqeHHA YKCIep HMEHTA:
ITonroToR HTh KOMIbOTep (IUMAHINET) JUIA MPOBEIeHHA ONBITA.
ITomecTHTH [IBa JIHCTA PACTEHHS B e UT0()aHOBBIH NAKET, OMyCTHTh B HEro JIar1HKH, 4T00bI OHH He
KACAIHCh CTEHOK IaKeTa H JIHCThER PACTeHHs. 3apA3aTh MakeT OeteBKoH.

EraTiaswnomm e

/am.-y.-nu

IlporecTH H3MepeHHA BIAYKHOCTH H TeMIlepaTypsl B TedeHHe 10—15 MHHYT.

BhIHYyTH JaTYHKH H OCTABHTh HAa HEKOTOPOe BpeMsI B KOMHATHBIX Y CIIOBHSAX.

IToMecTHTB HeThIpe JTHCTA PACTeHHA B IesU10()aHOBBIH MakeT, ONYCTHTL B Hero JATYHKH, YTOOLI OHH He
KACAIHCh CTEHOK MaKeTa H JIHCTheB PacTeHHs. 3apA2aTh MakeT OeueBKOH.

IIporecTH H3IMepeHHA BIAXKHOCTH H TeMIepaTyphI B TedeHHe 10—15 MHHYT.
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PezymbTarsl H3MepeHHI 3alHIIATE B TAOMHIY: «3aB HCHMOCTh TPAHCIHPAIHH H TeMIepa- TYPLI OT
ILTOMI A7TH TIOB epX HOCTH JIHCTHEBY.

KomHuecTBO
ITHCTL €B

B naxHocTs %o Temneparypa °C
Bpem
v 0c 300 ¢ 600 ¢ 900 ¢ 0c 300 ¢ 600 ¢ 900 ¢
2 JTHCTA
Y mHcTAa
Brmon:

TpaHcnHpaHa NPONOPIHOHATLHA IIIOIIAIH OBEPXHOCTH NHCTheR. YeM GoJbine IUTOLT alth
MOB EPXHOCTH JIHCThER, TeM OoJibllle TpaHcOHpalus. V3MeHeHHS TeMIepaTyphl He Habmronanocs. OHa
H3MeHsTach B IMpefesax MorpelrHOCTH.
CdopmynupyiiTe BBIB0JIbI IO BonpocaMm. YTo Takoe TpaHCIHpaIHA?
Kaxkoe 3Ha"ueHHe HMeeT TpaHCIHPAIHA 1A KH3HH pacT eHHA?
Kak 3aBHCHT BNa)KHOCThL BO3/lyXa B [1aKeTe OT MJIONIaH OB epXHOCTH JIHCTheR?
IIpakTHYeckan padoTa

"HzyiueHHe TYPTOPHOTO COCTOAHHA KJIIeTOK'
ITests padoOTHI: BEICHHTE 3aBHCHMOCTE TYPIOPHOTO COCTOSIHHSA 0T KOJIHMecTBa BOJ B KJIeTKaX.
ObGopyaoRaHHe H MATep HALI: THPPOROH NATYHK 3JIEKTPONPOBOIHOCTH, BOA,
1M pacTBop XJIOpHJIa HATPHA, IPOOHPKH, ITATHB, XHMHYEeCKHE CTaKaHbl, (JHIIbTPOBabHasA OyMara, HOMXK
HIIH cKalbIelb, MTHHeHKa HIIH I TAaHTe HIHPKYh.
IlpenMerHble cTeka, NMpenapoBaibHBIE CTeKsa, NMpeNapoBaTbHas HINIA, NHHIET, COHPTOBKA, CIHYKH,
NHNeTKa, METHICHOBBLIH cHHHH, (HIBTpoBAlbHAA GyMara, MHKPOCKOI, NpOpOLIeHHble ceMeHa HIIH
JIYKOB HIIbI C KOpeUIKAMH.
Ilopagok mp oBedeHHA YKCIep HMeHTA:
3 makoTH kiayOHsA kapTodesss BhIpeXkKbTe JBa OJHHAKOBRIX Opycoduka pazmepoMm 50x5x5 MM H To4HO
H3MepbTe HX OJHHY.
IlonroToBbsTe OBa XHMHYECKHX cTakaHa. B ogHH HaleliTe WHCTYIO BOHY, a Bo BTopoH — 1 M pacTBop
XJIOpHIA HaTpHs (OB apeHHast COJb ).
IT3MepbTe 3JeKTPONPOROTHOCTE BOJBI H PACTBOPA IOBAPeHHOH COMH ¢ MOMOMBI UHPPOBOTO NariHKa
3IeKTPOTPOR OJTHOCTH.
Onun 6pycotuek KapTodens (obpaszen 1) moMecTHTe mMOMecTHTe B IPoOHPKY ¢ Bodoi, a Bropoii (o6pazen
2) —e 1 M pacTBOp XJIOpHJIa HATPHA.
Yepes 20—30 MHH BBIHBTE OPYCOHKH H3 NpoOHPOK H 00CyIIHTe Ha PHILTPOB aANLHOH OyMare
H2 KapTodess TpeTHi Opycodek Takoro ke pazmepa. OH MOCIY:KHT KOHTPOJIb- HIM 00pazioM B BalieM
OTBITE.
CpaBHHTe YOPYTOCTh TPEX 00pas3loR H pe3ybTarkl BHECHTe B TA0IHITY.
I3mephbTe, a 3aTeM cpaBHHTE JJTHHY OPYCOYKOB H pe3yJibTaThbl BHECHTE B TaOITHITY.
ITo pesymbTaram H3MepeHHH chesaliTe BBIBOJ, KaKoH THI pacTBopa (THNOTOHHYECKHH, H30TOHHIECKHH,
THIEPTOHHYECKHH) HaX OJHJICA B KOKI0H mpoOHpKe.
IlepenefiTe conmep:kHMoe OpoOHpoK B [OBAa OTHe/bHBIX MATCHBKHX cTakaHa H  H3MepbIe
SIeKTPONPOBR OJTHOCTh B HHX. J/[aHHbIe BHECHTE B TabJIHITY.
ITo naHHBIM TAGNMHIEI paccUHTAHTe H3MeHeHHe SIIeKTPONPOROTHOCTH B 000HX CITy3asxX.
Bakno B Havane paboThl MIPOKOHTPOIHPOBAThE TOMHOCTh H3MepeHHs OpycOUYKOB H2 KIIyOHs kKapToders,
4TOOBI B JaTh HeHIlIeM PA3/IHYHA B JUTHHe OBLITH X OPOII O 3aMeTHBL
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IIpegcTaRIeHHe pe3y/IhTATOR HAOIONeHHH

O6pazen 1 Obpazen 2 KoHTposk
ITTokazaTenn
Tun pactROpa THOOTOHHYeCKHH FHIIePTOHHYeCKHH -
I12MeHeHHE YIIPYTOCTH
JInuHa B Hadane omnbkl-50 50 -
Ta, MM
JITHHA B KOHIle ONBITA, 50

MM

I1zMeHeHHe JITHHBI, MM -

OIIeKTPONPOBOIHOCTE B
Havame onbiTa, MKCM

ONeKTPONPOBONIHOCTE B
KOHI[e onbITa, MKCM

I1zMmeHeHHe ATEKTPOA
I[IPOEOOHOCTH

Brirognl:
CdopmynupyiiTe BBIBOJIbI 10 BOMPOCAM.
OcTanHck JTH MepBbIi H BTOpoH 6PYCOMKH B TyprecleHTOM COCTOSHHH H modemy?
Kak TypropHoe qaB/leHHe 3aBHCHT OT KOJHYECTBA BOIbI B KJIeTKAX?
Kak TypropHoe JjaB/ieHHe 3aBHCHT OT KOHII€HTPAIlHH coJIeH B OKpy katolei cpere?
IIpakTHIeckas padoTa

"H3yueHHe 3HAYeHHA KYTHKY/IBI H NP 00KH B 3ALHTE P ACTEHHI 0T HCmap eHua'
IMess padoThI: BRIACHHTE POJIb KYTHKYNBI H MPpoOKH B 3alllHTe OT HCHAPeHHS BOIBI C IO- BepXHOCTH
KopHeili, moberos H KiydHell.
ObGopymoRaHHe H MATepHAIBI: JBa cRekHX s0noka H 1ea KiyGHA KapTodens, Bechl, HOM
MOJIHATHJIEHOBbIEe MHINeBbIe MAKeThI, JaTYHK OTHOCHTeJIbHOH BIaKHOCTH BO3AyXa.
ITopaxgok mp oBeeHHA YKCIEp HMEHTA:
BospMHTE N0 IBA OPHMEPHO OJHHAKOBBLIX IO Macce KIyOHA kapTodernsa u a6noka. Ilo on- HOMY H3 HHX
OYHCTBTE, TO eCTh CHHMHTE CJI0H MOKPOBHOH TKAHH HOMKOM.
I3MepbTe ¢ MoMOIIBI LH(POBOTO NaTyHKa BIAKHOCTE BO3IyXa B NOMelleHHH. BHecHTe JaHHBIe 0
BJIAYKHOCTH B HadaJsle ONbITA B TabaHIy (0JIHHAKOBAS Ul BCcex obpa3sios).
PackpofiTe MOJHSTHICHOBBIH MAaKeT H NOMEeCTHTe B Hero HepBblH oOpaszell H BEIYEHHBIH HHPpPOBOMH
JIATYHK OTHOCHTeIbHOH BIAKHOCTH B 03/IyXa.
3akpofiTe NakeT H BbIOABHTE H3 HEro BO3OyX, a 3aTeM IepMeTH3HPYHTe MaKeT, NepeBA3aR €ro pe3HHKOH,
[INAraToM HJIH CKOTHEM.
Yepez 5 MHH O0TMeThTE MOKA3ZAHHSA JATHIHKA H BHECHTe HX B Ta0mHuy. IToBTopHTe MyHKTBRI NoNe 3 —5 s
OCTAMBHBIX 00pasmoB.
PaccunraiiTe Ha CKOJBLKO MPONEHTOB B03pocia OTHOCHTeIbHAsl BIAYKHOCTh BO3IyXa B Kak- JIOM NaKeTe.
O6parHTe BHHMAaHHe!
Ecnu kKonmHYecTBO JATYHKOB MO3BOJIIET, MOXKHO cZleslaThb H3MepeHHS OJJHOBpeMeHHO BO BCeX 4YeThIpex
nakerax. Ec/TH DaTHKOR HeMHOIo, TO Hellecoo0pazHo pa3deNHTh KIacc Ha IPYI- Ikl 00 4—5 teloBek
Ha BpeMs paboTbL
IIpencrapeHHe pe2yLTATOR HAGTOOeHHH



HCCJ’IBH}'EMBIB 06])&3- OTHOCHTeILHAsA BJILKHOCTh BO3OyXa
I1EI

B Hadasle onbITa, MM. [B KOHI[e ONbITA, MM.PT. H3MeHeHHe, %o
PT.CT. CT.

OuHI eHHOe A0JI0KO

O4HIeHHBIH KapTo-
e

[HeouHin enHoe A0I0K0

IHeotHi eHHbIH KapTo-
e

BrIRoaBI:
CdopmynupyHiTe BBIBOZBI IO BOOPOCAM.
Kaxkoe 3Ha"yeHHe HMEIOT KYyTHKYJIa H Mpo0Ka B HCHapeHHH BOJIbI pacTeHHeM?
Kaxkas nokpoRHas TKAHb B Oosbllefl cTeneHH BITHAET HA HCIOAPEHHe B oMbl pacTeHHeM?
IIpaxTH4eckan padora

"OoHApY:KeHHe HHTP ATOB B JIHCThAX ¢ MOMOINbI0 HHPPOBBIX TATYHKOR'
Ilems padoThl: 00HAPYIKHTH HHTPATHI B JIHCTHSX PACTEHHH H ONPEJIEHTh HCTOYHHK HX MOCTYIJIEHHS.
ObGopymoRaHHe H MATepHATBI: No0erH KOMHATHBIX pacTeHHH (0anb2aMHHA, CHHIOHHYMA HIIH
OBICTPOPACT VI HX BHIOB CeMeHCTBA KOMMEIHHOBbIE — TPaJleCKAHIHH, 3e0pHHBI, CETKPea3HH), CTYIKA C
HECTHKOM, HOXKHHIIbI, BOPOHKA, Mapys HIH OHHT, XHMH4UYecKHH cTakaH Ha 50 My, nH(poBo# JaTdHK
KOHIL[EHTPallHH HOHOB, AMeKTPoJ HHTPATaHHOHOB, 3NIeKTPO CPaBHEeHHA.
ITopagok np oBegeHHA YKCIEp HMEHTA:
1.Otmenure NHCTBA OT HMo0erop, a 3areM ¢ IOMOIIBI HOXKA HA HOJTOHE HIIH CIeUHATHHOH Joliewke
MEJIKO MOpPeKbTe JIHCTOBbIE IIACTHHKH H WePellKH CBelKeCcpPe3aHHOTo PacTeHHS TakK, YTOObI 3all0JHHTh
CTYNKY Ha Be TPeTH.
2.PazmemnuTe obGpaseln B CTYIKe JI0 KalTHIleoOpazHOH MacchL
3. Vno:xHTe KyCOK MapJIiH, CJI0KeHHBIH BIBO€ Ha BOPOHKY, YCTAHOBICHHYIO Hall CTAKAHOM.
4.IlepeHecHTe KalllHIly Ha MapJil0 H OTOXKMHTe e&, co0paB «y3elKOM» UeThbIpe KOHIIA MapJiH,
MOJTKTIOYHTE JaTIHK K perHeTpaTopy JTaHHbIX .
5.0nmycTHTe B cTaKaH ¢ COKOM JIHCThER 3JIeKTPOIbl, MPOH3B eAHT e MATh H3MePeHHH H BHeCH- Te JaHHBIE B
TabaHIy.
6.1ToeTopHTe neficTBHA NoNe 1—7 ¢ THCTBAMH pacTeHHs, BRIIEPKaHHOIO B TedeHHE CYTOK Ha BOJHOM
IMHTAHHH.
7.Paccunraiite cpenHee apHQMeTHUecKoe KOHIEHTPAIlHH HHTPATOB 1/ o60HX Hpod coka H cpaBHHTe
HoJTy4eHHbIe ZHAMEeHHS MeXIy coboii.
IIpencrapieHHe pe2yILTATOR HAGTOOeHHH
Iccnemyemble 00pa3zibl KoHIeHTpamusa HHTPaT OB, MOJIb/ I CymmMa, Cpennee,
MOJTB/JT MOJTB/ 1

1 2 3 'l

[

CBEH{ECPESRHHBIE JIHCTEA

BBIHEP}KRHHBIE JIHCTBA

Brieognl:

CdopmynupyiiTe BBIBOJIbI IO BOMPOCAM.

KaxHe HCTOUHHKH HHTPAT OB IUIA pacTeHHH BEI 3HaeTe?

CyliecTBYI0T HOPMBI 0 COJIepKaHHI0 HHTparoB. OmacHo JIH JTA YeloBeKa MOBBITeHHOE COJlepyKaHHe
HHTPATOB B pacTeHHX
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Tpunoxcenue 5
IIpomeskyToUHAA THATHOCTHEA (2 aca)
TeMBI JJ1 NP 0eKTHRIX H HCC/IEJOBAT &/ CKHX pAdoT:
Paznen «PacTeHHA H 3K0J10T HA»
1. BiuAnHe «KHBOH» H «MepTBOH» BOJLI Ha pocT H pasBHTHe pacTeHHH.
2.AnanTai s pacTeHHH K BRICOKHM TeMIeparypaM.
3.BnusaHHe a30THBIX YI0OpeHHH Ha POCT H pasBHTHE pacTeHHH.
4 BriusiHHe MArHHTHOH BOIbI HA KH3IHEEAT eJIbHOCTh PacTeHHH.
5.BnusHHe NpoOo/DKHTEMLHOCTH OCBelleHHA Ha JBH KeHHe JTHCTheB KHCMHIE! (Oxalex acetosella).
6.BiHsSHHE cJIOB H MY3bIKH Ha POCT H pa3k HTHE pacTeHHH.
7.Bo3eMH nox zaniuTy. PekHe pacTeHH.
8.Bommie6uble pybaxHu H3 KpamHBbI — CKazKa HIH PeaTbHOCTh?
9. /lukopacTylHe pacTeHHs B HAllleM THTAHHH.
10.3pa"eHHe MAHEePATTLHOTO MHTAHHA JUTA pacTeHHH.
11.. M3yyueHHe BIIHSHHSA CBETA HA pacTEeHHS.
Pazgen «enorex H 3K0I0r HD)
1.ITunierapHTeIbHAsA CHCTEMA H COBpeMeHHOe MHTaHHe KOJIbHHKOB.
2.Cepane HBIHAHHE Ha HET0 XHMHYECKHX MpeNaparoB.
3.MOHHTOPHHT KHJIOTO NPOCTPAHCTBA.
4 BnHAHHe OCBeIlleHHOCTH HAa 3[0POBELE MelIOB eKa».
5. XHMHYeCcKHe 3JIeMeHThl B OpraHH3Me YesloBeKa.
6.IIpobieMbI cOBpeMeHHOH HKOJIOTHH.
7.3ab onep aHHA HeHH(eKITHOHHOI MPHPOLI, CBA2aHHBIE ¢ BIHSAHHEeM (aKTOPOB OKpYyKameH cp enbl.
8.PannoHansHOEe NHTAHHE.
9. BausAHHe cpelncTR THTHEHBI HA 370POBhLE MOIPOCTKOR.
10.I1Tym u ero BIHSHHE HA OPTaHH3M HENOB €Ka.
IIpunosxcenue 6
OcHOBBI MOHHTOP HHI A JKHIHEHHOT 0 [P OCTP AHCTRA.
IIpakTHYeckan padoTa
«H3y"eHHe KHCIOTHO-HIEJI0MHOr 0 DAIAHCA MHIIEBHIX NP 0XYKTORY
Iens padoThl: HIYMHTE METOJTHKY onpenenenHs pH pazHuHBIX BellecTs.
ObGopyaoRaHHe H MATepHANBI: NaTYHK pH, 6 MepHBIX CTAKAHOB C IHIIeRLIMH NPOIYVKTAMH: THThEBAS
BOJA, KOKa-K0JIa, MOJIOKO, Kodye, alell-CHHOBBIA COK, MHHEpPATL Has H JHCTHUIHPOBAHHAS BOA.
Ilopagok mp oBedeHHA YKCIe) HMeHTA:
Mzy4auTts pH B pazfHYHBIX pACTBOpPAX MPOYKTOB MHTAHHA.
Jnsa u3MepeHnii HeoOX oHMO Henomb3oBaTk aTiHK pH nudporoii naboparopHH.
ITocne kaxA0Oro H3MepeHHs YT JaTYHKA HeoOX0/IHMO CIOTACKHBATh B JIHCTHIUTHPOR aH- HOH BOJIe.
Pezymbrarhl 5KcnepHMeHTa 2aHecTH B Tabmuny 2. IlpencraBneHHe pe3ybTaToR HAOMOqeHHE
ITokazarenn pH 06heKkToB HCCIeTOBaHHI

No O6pazen INokazarems pH OnHcanue obpazna
1 ITuThLepasi BOIA

2 [Koka-koia

3 Kode

ul ATTeTLbCHHOBBIH COK

5 MHuHepalbHasA BoOa

Briroarn::
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Yro Takoe pH?
Kaxkas cpena nanGolee xapakTepHa 1151 NPOAYKTOB NHTAHHA?
OnpenenHTE cTelleHb arpeccHB HOCTH HecleOoBaHHEBIX NpoaykToB i AKT?
Cpenark BRIBOJBI IO IIpoJieIaHHOI paboTe.
KoHTposbHEle BONPOCHL:
Ilepeuncnure MeTomdbl onpedeneHHs pH.
Oteet: VHHBepcaTbHas HHAHKATOpHas Oymara, qaTuuk pH.
JlonmycTHMO JIH ollpelie/leHHe KHCIIOTHO-IeIOMHBIX CBOHCTR BelllecTB OpPTaHOIeNTHUeCKHMH MeTodaMH?
Oteet: Her (3kMIIKOCTB MOKeT He 00J1a]aTh 3alaXxoM H BETOM, HO HMETh BBICOKYIO KHCIIOTHOCTb, UTO
OteHb OIACHO JUI OpTraHH2ZMAa)
Ipunoxcenue 7
JKoJI0r HIeCKHH MOHHTOP HHT .
IIpakTH4eckan padoTa
«MeToq bl H3Mep eHHA AGHOTHIeCKHX () AKTOP OB OKp YRaro e cpeas! (onp exetenne pH, uurpaTor
H XJIOPHIOB B Boe)»
Ilens pabdoThI: OCBOHTE HEKOTOPhIE MeTO/IbI H3MepeHHs a0HOTHUYECKHX (PAKTOPOB OKpYXKaloII el cpelbl
Ha IpHMepe onpenereHHs pH, XTopHIOR H HHTPATOR B BoJe.
ObopynoBanue:
KomnsioTep .
Jartunku pH, HHOHKAT OpHBIE MOJIOCKH, HHTPAT HOHOB H XJIOPHI HOHOB.
O0BeKT HCCTeTORAHHA: BOJIA BOJOMPOROIHAS, BOJIA HX aKRAPHYMa, BOJA MHTheBad. (B IPOeKTHOH
JIeSIT eJTh HOCTH MOKHO HCIIOJIb30BATh H IPYTHE HCTOYMHHKH BOIbL, B3ATOH H3 peKH, 03epa, 6osoTa).
Omnerr 1.
Omnpenenenne pH B npodax Boasl
ITonocky HHAHKATOPHOH OyMard NOMecTHTh B NPoOHPKY, codeprkallyro NpHMepHo 5 cM3 Hcclley eMoi
Boabl. OKpacky HHIHKATOpHOH GyMard cpapHHTh cO IIKANOH. AHAIOTHYHO 3amycKaeM IPOorpaMMy
Releon Lite, mogxmoyaem qaTaHKH H MIPOBOAHM H3MepeHHe pH.
OmnsIT 2.
OmnpenenienHe cojlep:KaHHs XJIOPHIOB B npobe BobL 3amyckaeM nporpammy Releon Lite, moaxmodaem
OAaTYHK XJIOPHI HOHOB, H NIPOBOIHM H3 H3MepeHHe BOIbI.
OmneIT 3.
OmnpepenenHe cojiep’KaHHS HHTPATOB B Mpobax Bojpl 3amyckaem nporpammy Releon Lite, monknotaem
OATYHK HHTPAT HOHOB, H IPOBOIHM HCCIeIOBaHHe BOIBI.
PesyibTaThl 3KClIepHMEHTOB

Boma pH CL- NO3-
[Boyionpor ofiHas

TIHTLeB ad

A KB apHyMHAA

BrieognI:

Cpaeuuts pH, conep:xkanne HHTpAT, XJOPHIOB HOHOB B HECKOJIh KHX mMpofax Bombl (IHCTHILUTHPOBaHHAL,
BOOONPOBOOHAS, H3 MPHPOOHOTO HCTOMHHKA).

HafinTe B HHTepHeTe JONYCTHMbIE HOPMbI HHTPATOB, XJIOpHIoB H pH H mpokefieTe cpaBHeHHe.
KoHTposkHEIe BONPOCHI:

KakuMmH mokazaTellAIMH XapaKkTepH3yeTcs KadecTBO BOIIbI?

Kaxk opraHH3oBarhk HabMOOeHHe 3a COCTOSHHEM BOJHBIX 00bEKTOB?

Kaxk BiHsieT H3MeHeHHe COJIepyKaHHs KHCIIOPOoia Ha OpraHH3MbI- THIPOOHOHTBI?

OxapaKkTepH3yHTe OCHOBHbIE HCTOYHHKH 3arpA2HEHHS B OJTbL.



Ilepeuncnure abHoTHYecKHe (aKTOphl B BOOHOMH cpelle 0OHTAHHA
IIpaxTH4eckan padora
«OneHKa YPOBHA 3ArpAHeHHA AaTMoc epHOr 0 B0o3IYXA BellleCTBAMH, MONAX A IHMH B
OKP VKA IIYI0 Cpely, B pezy/IhTATe pAGOTEI ABTOTPAHCIOPT A

IMems padorsi: I13y4uTh 5KCnpecc-MeTOAHKY ONpe/ieieH s CTeNeHH 3arps3HeHHs aTMoc(epHoro
BO3IYXA TOKCHYECKHMH BellleCTBAMH, COJIepKAllHMHCS B BRIXJIONHBIX razax (Ha mpHMepe YTapHOTo
raza) ropoJCKOTO aBTOTPAHCIOPTA.
Obopyaopanue:
KommstoTep .
JaTuHK ollpeleNneHHs YTapHOIo raza.
Kambkynatop; pyuka; 6JI0KHOTBI, ceKyHIoOMeD; JIHHeHKa.
HHCcTpYKIHA o BHINOTHEHHI0
Bribpars y4acTok aBToTpaccel BOIH3H yaebHOro 3apeeHHs (MecTa JKHTENLCTRA, OT/bIXa) ITHHOMH
0,5—1 kM, HMeroIT Hil Xopoluii 0630p.
3amyckaeM KOMOBIOTepHbIH HHTepdeiic cOopa manHbxX Releon Lite. C mogkmioteHHBIM JaTHKOM
yrapHoro raza.
@HKCHpPYeM KOHLUEeHTPallHI YTAPHOTO ra3a 0KoJio MIKOJbI, Jopore, B IIKOJILHOM camy.
AHaJOTHYHbIE 3aMephI MOBTOPSAEM Hepe3 dac (MOKHO cliesIaTh HeCKOJbKO BAPHAHTOR 10 BPEeMeHH )
Bce nanHble 3aHOCHM B TAOJIHITY.
I KOJIa B Op mopora [IK . cam

CcO

CO (uepes 1 uac)

Ilo pesymbTaraM paboThl OLeHHTh SKOJIOIHMEeCKYI CHTYAIHI0 Ha JAHHOM y4acTKe JOPOTrH H pa3padoTarb
MEpONPHATHSA M0 YMEHbIIEHHIO KOJIHIeCTBA BEIDPOCOR H IO 3alllHTe aTMoc()epHOro BO3J/IyXa H YelIOB eKa
0T HX BO3[eHCTBHA.
KoHTp 0/1h HbIe BONIP OCHI:
KakHe pelrecTBa OTHOCATCA K 3aIPAIHHT eJAM Bo3ayxa?
Kaxoii B KJ1a71 BHOCHT aBTOTPAHCIIOPT B 3arpsA3HeHHe 00beKTOR OKPYIKarollel cpebl B roponax?
Kakue mpsiMble KPHTEPHH OIeHKH COCTOAHHS aTMocdepb] BbI 3HaeTe?
Kak 3arpAsHeHHe BoO3OyXa PBO3OeHCTBYeT Ha JKH3HeHdeATeNLHOCTh PACTHTENBHBIX H JKHBOTHBIX
OpraHH3MOB?
IlpenmoskHTe KOMIJIEKC Mep, CONeHCTBYIOLIHX pelleHHI S5KOJIOTHYEeCKHX mOpobiieM, CBAZAHHBIX C
AaBTOTPAHCIIOPTOM.
IIpakTHYeckan padoTa
"Hzy1eHHe COCTARA NBLTH H KOJIHYECTBA NBLILHBIX MACTHI HA PATHRIX YIACTKAX y4edHor o
npocTpaHcTRa'.

L. Ileas paGoThl: H3y™HTh CTEIEHb 3aIBIIEHHO CTH BO3AYX A B PA3IHMHBIX MECTAX.

MaTtepHaJbl H 000pYAOBAHNE: [1P03PAYHAA KICHKAA IICHKA.

Xop padorsl

1.. Onpeaenurech ¢ MOMEIICHIAMH B LIKO0JIE, [J¢ BbI TAKKE OyJeTe IPOBOJHTh KCIIEPHMEHT (B KiIacce, CTOIOBOIA,
pekpearp 1 T.4.). Pacrrono:xure (0T HECKO IBKHX YacoB J0 CYTOK) KJIEALIYEO CA [P 03P AUHYI0 [LICHKY B

He CKONBKHX MecTax (3-4) vMccaeTyeMoro roMereH .

2. CHHMHTE [UIEHKY € JIHCThEE BMECTE €O ¢JI0EM IBLIH, IIPHKICIITe ¢ Ha MHeT e 1ol oymarn. C xnemmeiica
IUTEHKOH H3 HCCIEYEMbIX TTOMEIITe HHIT IIK0JIbI [T0 CTYITHTE AHATOTHIHO.

3. CpagriiTe OTIIEUATKI MY €00 O

4. CnenaiiTe BRIBO.

II. Iless paBoThr: ONpPEAEINTH 0 THO CHTEIBHYIO 3aIlbIIEHHOCTD BO3AYXA.
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MaTepHaabl H _000pYIOBAHME: [MPEIMETHBIE I TOKPOBHBIE CTEKIA (MX KOMMMECTBO 3ABHCHT 0T KOJIMECTBA
I 00), MHKPOCKOIL

Xon paborsr

1. Hanecmre oaHy Kalo BoAbI HAa IIPEJMETHOE CTEKIIO.

2. VeTaHOBHTE I €JMETHOE CTEKIIO B BBIOPAHHOM MecTe Ha 15 MMHYT.

3. Hakpoiire Karmo ¢ OCEBIIMMH Ha Heé€ IBLIHHKAMH ITOKPOBHBIM CTEKIOM, IPHTOTOBHB, TAKHM o00pasoM,
MHKpOITPEIIAp aT.

4. TloMecTHTe MHKPOTIPENIAPAT HA MPEAMETHBI CTO MK MHKpockora. J[obefiTech TaKOro YBEIMUEHHH, UTOOBI B
I10 7€ 3PEHHA MHKPOCKOIIA I10I1a/1a KAaK MOXKHO 0 0/bIIAA YacTh KAILIH.

5. CocuritaliTe KOMMMECTBO IBUTHHOK B ITOME 3PEHIA MMKPOCKOIIA M OIMINHTe HX KA4YECTBEHHBIH cocTaB (BHA,
CTPYKTYpPa, B3aHMHOE PACcII0N0sKeHHE, 0COOCHHOCTH CTPOCHIA H Ap.).

6. Onpe/lenHTe KOJIHECTBO TBITHHOK, OCEBIIHMX 3a 15 MHHYT Ha I0OBepPXHOCTH KAITIH TaKoH Ke TTIOMIATH IT0cTe
BBLACPKHBAHHA TIPEJMETHOTO CTEKNIA ¢ KarueH B pasHbIX MECTaXx O/HOT0 H TOTO K& IOMEIIEHHA;, B PasHbIX
romMenerrmx. [ 5Toro HakpoHTe KaKAYI0 KaIlIF0 ITOKPOBHBIM CTEKJIOM H IPOBEJHTE IT0JCUETEI ILIIHHOK B
I10 JI€ 3PEHIA MHKPOCKOIIA IIPH TOM K€ YBE ¢ HIH.

7. Cnenaiite BbIBO.

III. Ifeas paGoThi: OIpeeHTh KAaYeCTBEHHbET € 0CTAB MBI,

MaTepHaabl H _000pYXOBAHHE: IOMATKA, IPEAPOBANBHAA HIJIA, [PEJIMETHOE CTEKIO, ITOKPOBHOE CTEKIO,
miKpockoIl 10% comaHas kicnoTa H 10% asoTHAaA KHCIOTA.

Xon paborsr

1. OToepure 0dpa3zeL] IBLIH, 10 4eEAA JOIIATKOH 0TIOXKEHIA ITbIIIH HA «JOPOEKE» B 3-5 M.

2. ITep eHecHTe 00pa3eL] MBI ¢ TOMATKOI HA TIPEIMETHOE CTEKIIO.

3. Haxp oiiTe 00 paseLs IbIIH [TOKP OBHBIM CTEKJIOM, TEM CAMBIM, IIPHI 0 TOBHB MHKPOIIPEIIapaT CYX Oif IbIIH.

4. TloMecTHTe MHKPOTIPENIAPAT HA MPEJAMETHBIN CTO MK MHKpockora. J[obeiiTech TaKoro yBeIMUEHHA, UTOOBI B
I10 JI¢ 3pEeHHA MHKPO0CKOTIA TI0ITa/A KAK MOKHO 0 0bIIIAf IUIOLTAJL MK OTIPEIIapaTa.

5. PaccMoTpHTe MHKpOIpENapaT B MHKPOCKON M OIMMIIITE, M3 UYero cOCTOHT IbITh (BHEUHMI BHI, dopma,
pasMepbl, B3aHMHOE PACIIO0KEHHE H LBET YACTHLI H AP. ).

6. TlomMHTe TOKPOBHOE CTEKIO TP ErapoBadbHOM MrI0il M HAHeCHTEe Ha 00pazel] rbuTH Karuro 10 % pactBopa
comaHo KHcaoTel. Cpasy sKe HAKp OIiTe CMOYEHHBII MHKPOIIPETIAP AT ITOKP OBHBIM CTEKIIOM.

7. IloMecTHTe MHKpOIIPENapaT Ha MPeAMETHBIT CTOMHK MHKPOCKOTA. PaccMOTPHTE €r0 B MHKPOCKOT H OTIHIIIHTE
H3MEHEHHA, I1p OHCILIEJIHE ¢ 00p a3LI0M LI B PACTBOPE CO JDIHOI KHCIIO TBL

8. 3aTeM cHOBA MOJHHMHTE IMOKPOBHOE CTEKJIO TIPErapoBalbHO M0 U HAHECHTE Ha 00paszer mbinH Karumo 10 %
pPAacTBOPA A30THOI KIHCIIOTHIL.

Ilpumenanue. Hmelite B BHIY, YTO0 B PACTBOPE COMHON KHCIOTHI PACTBOPAIOTCH TIPEHMYIECTBEHHO YACTHITBI
H3BECTHAKOB H BOJOPACTBOPHMbBIE COJIH, 4 B PACTBOPE A30THOH KHCIOTBI — H 00 IBIIIMHCTBO JAPYTHX MHHEPATbHbIX
comeil
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AHKeTa IJIf poIHTe/Iel B HA'Y Alle y1e0Horo roaa.
Hzy1ueHHe YIOBIETROD eHHOCTH POJHT eJIeH 1eAT eI HOCTEI 00pAz0RATe/IbHOI 0
YUIp €K1 eHHA.

1. Yro, ma Bam EB3raag, nocmocodcTBOBAI0 BBIGopY Bamu uH Bamum pebeHKom
o0benHHeHHA «IIpakTHIecKas OHOTIOr HA»?

A PexoMeHOanHH OpyzeH H 3HAKOMBIX,

B. JKenanue pebenka;

B. PexnaMa JomoJIHHTENLHOTO 00pa3oB aHHs,

T". bnazocts oT AoMa;

. KatecTRo yeIyT H rapaHTHPYeMBIH pezyikLTarT,

E.npyroe
2. PexyiaMa H3? KAKHX HCTOHHKOR NP HEJTeKIA Balne BHHMAHHE B Go/ibIned cTenenu?
A Pexnmama B IIKOJIE

E. UnrepHer

B. CoBeThbl 3HAKOMBIX

T". dpyroe

3. Buakomel 1H BeI ¢ mporpammoii, mo KoTopoii Oyaer 3aHHMATHCcA Bam pebenHox B
o0benHHeHHH «IIp aKTHYeckaA GHOIOT HA»?
A Ja;
B. Her;
I". B xakoii-To cTelleHH
M. 3arpynHsaock OTBETHTh.
4. Yro M™okeT mnpHBIeYs Bac B megarore BheIOpaHHoro BaMH o0belHHeHHSA
AOMOIHHT &JThHOT 0 00pAzoBAHHA?
A. IIpodeccHoHATHIM
BE. uTennHreHTHOCTE
B. BeicokHil peHTHHT cpeH APYTHX IeJar Orop
T'. Yro-To emie
5. Ilnannpyet nH Bam pebéHok npodeccHOHANLHOE caMooNpeNesleHHe B 00JIaCTH MeTHITHHBI H
6uonorun?
A.Elie e ompeeuicsa ¢ BeIG opom
E.[a, nnanuapyer
B.Het, He nnaHApyeT
I'. 3aTpyaHsaiochk OTBETHTE.
AHKeTa IJ1A poIHTeIell B KoHIe Y1edHoro roaa.
IMems : y3HATE, BLISIBHTE YPOBE€Hb 3aHHTEPECOBAHHOCTH H YIOBIETROPEHHOCTH pOOHTeNei
NesTebHOCThIO 00 equHeHHs «[[pakTHYecKass OHOJIOTHSY
1. VaoreTEop eHbl TH BBI feATeTbHOCTEIO 00befHHeHHA «[Ip AKTHecKAA GHOIOr HA»?
1. Ha.
2. Her.
3. OryacTH.
4. 3aTpyAHAKCH OTBETHTE.
2. VnpornerBopensl JaH Bbl KaYecTBOM NpeIocTAB/IAEMBIX [TONOJIHHTeIbHBIX
o0pazoBaTeIbHBIX YUIYT Bamemy pedenky?
Ja.
. Her.
. OTHacTH.
. 3aTpyAHsIOCH OTBETHTD.

i o
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3. HurepecHo nH Bamemy pebeHKY NMocelUATh AHATHA oO0benHHeHHA «JIpaKkTHYecKan
O HOTOT HA»

Ja.

. Her.

. OTuacTH.

. 3aTpyOHAKCH OTBETHTD.

4. IToceman odbenuunenune «IIpaxkTwieckan GHosorua», BeI cuHTaeTe, 4T0: YKAMKHTE
HY?KHbIe BAp HAHTEI

A. 3HaHHA H yMeHHS, KOTOpble 3Jlech MoiydaeT Bam pebeHOK, HMEIOT 3HaYeHHe I €ro
Gyayueii mpodeccHH;

B. 3aHaTHA NOMONHHTENLHbIM OOpazoBaHHeM MO-HACToOsIIeMy roToeAT Bamero pefeHka K
caMOCTOATeb HOH KH3HH;

B. Bam pe6eHok moJiydaeT BO3MOKHOCTh MOJHATL CBOH ABTOPHTET CpeH JIpy3eii;

I". B o6befHHeHHH Bcerga XOpollHe OTHOUIEHHS MeXIy B3POCIBIMH H pebaraMu;

J. Bam peGeHOK MOCTOAHHO y2HAeT MHOIO HOBOIO;

E. 3anaTHA B KOJUTeKTHRe JaroT BameMy pebeHKY BO2ZMOMKHOCTD JIyHIIIe OHATH caMoro cebs;

JK. B mocemaemom Banrum peGeHKoM KOJUIEKTHBE CO30aHbl BCe YCIOBHSA IUIA PasBHTHA ero(ee)
crnocobHoOCTelT,

3. K mnemarory Bamero peGeHka MoHO OOparHThCA 2a COBETOM H IOMOIIbI B TPYyIOHOH
JKH3IHEHHOH CHTYallHH,

I1. Bam peGeHOK IPOBOIHT BPeMA ¢ MOJIL30i;

K. Jlpyroe
S. BeldepHTe H? COHCKA To, 4To, Mo BameMy MHeHHIO, CTAJI0 Pe3yIbBTATOM 3IAHATHIH
Bamero pedenka B o0bequHeHHH «IIp aKTHYecKkaA 0HOTOr HA»?

A. PeGeHok mpHOOpen akTyajbHble 3HAHHS, YMEHHs, NpPaKTHYeCKHe HABBIKH — TOMY, MeMy He
y4ar B LIKOJIE, HO OMeHb BAXKHO I KH3HH

B. PebeHKy y1amoch MPOSBHTL H Pa3sBHTh CBOH TATaHT, CIOCOOHOCTH.

B. PeGeHOK copHeHTHpOBasCA B MHpe npodeccHil, 0CRBOHI 3HAMHMbIe U NpodecCHOHATBHOH
JleATebHOCTH HABBIKH.

I'. PeGeHOK cMOI YJIYYIIHTE CBOH 3HAHHA IO IKOJLHOH NporpaMme, CTaNl JIydllle YIHThCS B
HIKOJIe.

6. Vaoenereopenbl JH Bpl pexxkHMoM padoThl  00beIHHeHHA(IHH, BpeMd,
Ip 00/ CKHTeIbHOCTE 2AHATHIH)?

A Ja;

B. Her;

B. 3arpynHsiock OTBETHTE.

7. Kakyro gopMy B3aHMoaeicTEHA B BI HCIOMIL 2yeTe NPH 00 IeHHH ¢ Megarorom?

A. KoHcymbTaluu no Tened)oHy, B COHANLHBIX CETSX H MPH BCTpede.

B. Pogurenmbckoe cobpaHHe.

B. CorMecTHas NedaTebHOCTh ¢ pebeHKOM H megarorom (y4acTHe B MepOIPHSTHX ).

i o
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