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1. lTosicHuTEIBHASA 3aIIMCKA

IIporpamma BHeypouHoii AesTeabHocTH «bBHOJOrHs 1 Mbl» cocrasnena s yuammxes 10
-11 kjmaccoB M COOTBETCTBYET TPEeOOBAHUSM, IPEIBSIBIIEMbIM K METOAMKE OpraHU3alUH
UCCIIEI0BATEIbCKOM eI TEbHOCTH MIKOIBHUKOB.

Pabowas mporpaMma TO BHEYPOUYHOH JEATETBHOCTH PACKPbIBAET OCHOBHBIC pa3zieiibl
nporpammel, (POPMBI U METOJbI paboThl ¢ ydamumucs. OCHOBHBIM METOAWYECKUM ITOJXO/IOM B
paMKax JaHHOH MPOTpaMMbl SBISETCA HATYpPAIUCTHUECKUID MOIXOA: 00y4eHHE U BOCIIUTAHHE
JeTeH Ha ITPUMeEpE KHUBBIX, «PEabHBIX» 00BEKTOB, CYIIECTBYIOIINX B €CTECTBEHHBIX YCIOBHUSX.

[Tporpamma «buosormss U MbI» oTHOCHTCS K OOLIEMHTEIEKTYAIbHOMY HAIPaBIEHHIO
BHEYpOUHOU nesTenbHocTH yuammuxcs 10 - 11 kmaccoB. Cpok peanusaiuu rnporpammel - 1 roja.
[Iporpamma coctasiena ¢ yuaerom tpedoBanuit ®I'OC COO.

[Iporpamma BHeypouHoil aestensnoctu «buogorust m Mbl» 10-11 xmaccel cocrapieHa Ha
ocHoBe DenepanbHOrO TOCYJAPCTBEHHOIO O00Pa30BaTENLHOTO CTaHAApPTa CPEJHEro OOIIero
o0Opa3oBaHMs, YTBEpXKACHHOIO MpukazoM MuHHCTepcTBa 0Opa3oBaHus U Hayku Poccuiickoit
@enepaunn ot 17.05.2012 r. (Ilpukaz Ne 413 «O6 yrBepxkaenun ®I'OC cpennero oodiero
oOpa3oBaHus»), a Takxke [Iporpammsl a5ekTUBHBIX KypcoB. buosorus. 10 -11 kmaccsl, (aBTOpHI:
B. U. Cusorna3zos, 1. b. MopayHnosa. Coopauk 4., u3a. poda, 2014).

[Iporpamma BHEypouHOM mesrensHocTd «bBHOJOrHsE 1 Mbl» npennasHaueHa Ui ydammxcs
10-11 ximaccoB, yBJICKAaIOIUXCS MPOCKTHOHW M HCCIENOBATEIbCKOW paboToii. B maHHOM Kypce
MMEETCSl BO3MOXKHOCTh MOBTOPHUTH U YIIIYOUTh 3HAHUS MO pazjenam Ouonoruu ydamumucs 10-
11 kiaccoB, 9TO MOXET NPHTOAUTHCA TpH ToAaroropke k EI'D, a rtakke chopmupoBarh
MIPAKTUYECKHE HABBIKU U PA3BUTh UCCIIEIOBATEIbCKIE YMEHHS YHAIIUXCSl.

®I'OC cpennero oOpa3oBaHus TpeOyeT WCIOJIB30BaHUS B 00pa3oBaTEIBLHOM IIPOIIECce
TEXHOJIOTUI JEeSATENIbHOCTHOTO Tuma. MeTolbl MPOEKTHO-UCCIEI0BATENbCKON IeATeIbHOCTH
ompejeNieHbl KaK OJHO M3 YCIOBUU pealu3allid OCHOBHOH 00pa3oBaTeilbHOW MPOrPaMMBI.
CoBpeMeHHBIE pa3BUBAIOIINE MTPOTPAMMBbI BKJIIOUAIOT MPOCKTHYIO JIEATEILHOCTh B COEPIKaHUE
Pa3IMYHBIX KypCOB U KYPCOB BHEYPOUHOI JESATENbHOCTH. 3HAHUS U YMEHUS, HEOOXOJUMBIE IS
OpTaHU3aINH MPOCKTHOW U UCCIIEA0BATEILCKON IEITEILHOCTH, B OYIyIIIEM CTaHyT OCHOBOM IS
OpraHM3ali HAay4YHO-HCCIEA0BATEIbCKON NIeATETHbHOCTH B BYy3aX, KOJUIEIkKaX, TEXHUKyMaxX W
T.1. Kputepuem ycrenHocT# mogpoCcTKa CTAHOBUTCS HE CTOJIBKO PE3YJIbTaTUBHOCTH B M3yYCHUN
IIKOJIbHBIX TPEJIMETOB, CKOJbKO OTHOIIEHHWE 4YeJIOBeKa K BO3MOXXHOCTSIM COOCTBEHHOTO
MO3HAHUS ¥ IPeoOpa3oBaHUs IPUPOIBI, UCTOPHH, CAMOTO Ce0sl.

B kypce «VccrnenoBanus B OMOJIOTHMY MOXKHO BBLIETUTH TP OCHOBHBIX HAIPABICHHUS:

- HccnenoBanus U3 )KM3HU PACTEHUI.

- HccnenoBanust U3 KU3HU KUBOTHBIX.

- buonorudeckue rccienoBaHus YeIOBEKA.

Taxxe MpeanoxkeHo HECKOIBKO padoT HIKOJIOTHUECKON HAIPaBICHHOCTH.

eab kypca:

-pacmMpeHue Kpyro3opa mo OCHOBHBIM BOIIPOCaM OMOJIOTHH; -

pa3BUTHE UCCIIEI0BATEIBCKUX YMEHUM.

3agaun:

- pacIIupUTh KPYro3op yYalluxcs IO OTACIBHBIM BONpocaMm (DU3UOJOTHH W aHATOMHUHU
JKUBBIX 00BEKTOB;

- MOKa3aTh 3aBUCHMOCTb JKHBBIX OPTaHU3MOB OT Pa3HOOOPA3HBIX HKOJIOTHYECKUX
(haKkTOpOB; - MPOJOIKUTH PA3BUTHE CIOCOOHOCTH YYAIIUXCSI K MBICIUTEIHHBIM OMEPAIUSIMHA —
aHaM3y, CHHTE3y, CPAaBHEHHIO, O00OOIIEHHIO, KiIacCH(UKAIMU, a TaKkKe MX TPOU3BOJHBIM —
TBOPYECTBY U aOCTparupoBaHHIO;

- MPOJIOJDKATh  O0YYeHHE IITKOJIBHUKOB CIOCO0aM  CaMOCTOSITEIPHOW — OpraHU3aIfu
yu4eOHOW NeATeIhbHOCTH — MOTHBAIMM, IUIAHWPOBAHUIO, CAMOKOHTPONIO, pediekcun mpu
BBITIOJTHEHUH HCCIICIOBATEIIbCKUX U MIPOSKTHBIX padoT;

- MIPOJOIKUTh OOYYEeHHE y4aluxcs padoTe ¢ pa3NTUYHBIMU HCTOYHHKAMH HWH(OpManuu,
BKJTIOYAst AJIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI.



2.001mas XapaKkTepuCTHKA Kypca BHEYPOYHOIl 1eITeJIbHOCTH.

[IporpaMMa  BHEYpPOUYHOW  JCSATENLHOCTH TIO  OOIIEHHTEIICKTYyalbHOMY  HAIPaBICHHUIO
«[IpakTryeckas OUONOTHs» B IOJHOW MEpe COOTBETCTBYET MOJIOKEHHUSIM KOHILICTIUN O0yUeHUSI.
OHa Mo3BOJISIET YYAIUMCS OCYIIECTBUTH IBPUCTHUYECKUE TIPOOBI, OLIEHUTh CBOU TOTPEOHOCTH H
BO3MOYHOCTH.

IIporpamma paccuntana Ha 9 yacos, 1o 0.25 yacy B 10 u B 11 kiacce.

[Iporpamma cocraBiiena ¢ yueroM TpedoBanuii @I'OC. IIporpamMma conepKuT 3HaAHUS, KOTOPBIC
BBI3bIBAIOT y YYAILMXCsl [I03HABATEIbHBIA HHTEPEC U IPEACTABIISIIOT LIEHHOCTh IPU MOATOTOBKE K
cnaue EI'D mo Owosormm, a Takxke st oOydeHHMss B By3aXx. B 3ToMm 3akimrodaercs ee
MOTHBUPYIOIIMA TOTEHIMAN. 3HAHUS, IMOJYYCHHBIE MpH OOYyUYEeHWUHW [0 JAHHOW Mporpamme,
Croco0CTBYIOT (OPMUPOBAHUIO COITUAIBHO AKTUBHOM JTMYHOCTH.

OcoOeHHOCTH COAEpXKAaHUS MPOTPaMMbl U BUJBI JEATEIBHOCTH YYAIIUXCS B XOJE OBIIAJACHUS
3HAHUSAMHU M YMEHUSIMH, MPEIYyCMOTPEHHBIMH MPOTPaMMON, JalOT BO3MOXHOCTb  JUIS
WCIIOJIb30BAHUS PA3IUYHBIX METOJ0B U (GopM oOydeHus (MHIUBUAYAIBHBIX, TPYIIOBBIX,
HarJIsITHBIX, CIIOBECHBIX: TEOPETHYECKHE MCCIEI0BaHUS, CAMOCTOSITENIbHBIE 3BPUCTUYECKUE
pooBbI).

Copep:xaHue TpOrpaMMbl paclpeiesieH0 BO BPEMEHH C YYE€TOM €ro JOCTaTOYHOCTH st
KaueCTBEHHOI'0 M3Y4YEeHMsI MaTepHalia U MOIyYeHHsl 3aIUIaHHPOBAHHBIX PE3YJIbTATOB.

OcHoBHBIEe MeTOABI U (hopMBI PpadOTHI € 1eTbMH.

OCHOBHBIM  METOJAMYECKHMM  TOAXOJAOM B paMKaxX J@HHOHM TPOrpaMMmbl  SBIISIETCS
«HATYpaTUCTUYECKUNH» TOIXOJ - T.e. OOydeHHe M BOCIHMTAaHUE JETe Ha NpPUMEpE KUBBIX,
«peaybHbIX» 00BEKTOB, CYIIECTBYIOIINX B €CTECTBEHHBIX YCIOBUSIX.

CemuHap u JieKuus Kak popma oOyueHus MpeanoiaraeT 03HaKOMJICHHE YYalluXCsi C OCHOBaMH
HCCIIEIOBATENbCKON pabOThI: MOATOTOBKON K MCCIIEA0BAaTENbCKOM padoTe, COCTaBIEHUEM ILJIaHA
UCCIIeIOBATENLCKON paboThl, IPOBEICHUEM HCCIIETOBaHMS, OPOPMIICHUEM HCCIEA0BATEIbCKOM
paboThI, MOJrOTOBKOH K 3aIUTe paboTHI.

JKCKypcuoHHasi ¢opma o0ydyeHHsl TpPENONaraeT O3HAKOMIICHHE YYaIMXCA C pealbHBIMU
00BEKTaMU U SIBICHUSIMU TTPUPOJIBI

CamocTrosiTe/ibHAS MCCIeI0BATEIbCKAs padoTa yJalnuxcsl BKJIKYAET: TOCTAaHOBKY Lieie u
3a/la4y MCCIe0BaHUs, BHIOOD METOIMKH, IUIAHWPOBAHME MCCIENOBaHUsS, cOOp Marepuana, ero
MEepPBUYHYI0 00pabOTKYy, aHAIW3 U OCMBICICHHE TOJYYCHHBIX JAHHBIX, HAlMCaHUE OTYeTa
(craTbu, IpoOEKTa), €ro 3alUTy Ha KOHPEPEHIUH.

[Ipy BBIMOTHEHUH CAMOCTOSTEIBHBIX UCCIEA0BATEIBCKUX Pa0dOT ydaliuecss MOTYT MOIb30BaThCS
METOJIMYECKUMH  JITOPUTMaMH, KOTOpbIE SBJISIOTCS HEOTHEMJIEMOW COCTAaBHOM 4YacThiO
MPOrpaMMbl M TIO3BOJISIOT B OOIIMX 4YepPTax BECTH HMCCIEIOBAHUS CaMOCTOSATENbHO. DYHKIHS
npenojaBaTesied Ha ATOM OrPAaHWYMBAIOTCS KOHCYIbTALMAMHM U OOIIMM «KYPHUPOBAaHUEM)
nporecca paboThl.

3. Pe3yibTaThbl OCBOCHHA Kypca BHEYPOYHOM 1esiTeIbHOCTH.

B pe3yibTaTe  BHEYPOUHOH JEATEIbHOCTU y BBIIIYCKHUKOB CpeIHEM IIKOJIBI
OyayT chopMUpPOBaHbI JUYHOCTHBIE, II03HABATEIIbHBIE, KOMMYHHMKaTHUBHBIE U
pEryJATUBHbIE YHUBEPCAJIbHbBIE YUeOHBIE JEHCTBHS KaKk OCHOBA y4eOHOI0 COTPYIHUYECTBA U
YMEHUS YUUTHCS B OOILIEHUH.

JIN4YHOCTHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA: yuaujuiica

Hayuumca:

1. MOJIO)KUTETLHOMY OTHOIIICHHUIO K UCCIIE0BATEIbCKOMN JEATEIIbHOCTH;

2. MPUOOPETET MHTEPEC K HOBOMY COJICPKAHHIO M HOBBIM CITOCO0AaM IMO3HAHUS,

3. COPUEHTHUPYETCS] Ha TIOHMMAaHHUE TIPUYNH yCIieXa B MCCIIECOBATEIHCKOMN JCSITEIIBHOCTH, B

TOM YHCJIE HA CAMOAHAJIN3 U CAMOKOHTPOJIb PE3YJIbTATA, HA AaHAJIIU3 COOTBETCTBUS PE3YIbTAaTOB
TpeOOBaHUSAM KOHKPETHOM 3ajaue, MOHUMaHUE MPEIJIOKEHUI U OLEHOK YUUTEINsl, B3POCIBIX,
TOBapHILEH, pOIUTEIIEH;



4, npuoOpeTéT  crmocoOHOCTh K CaMOOIICHKE Ha OCHOBE KpUTEPHUEB
YCIIELTHOCTU HCCIIEN0BATENBCKON NEATEIbHOCTU. YUAUUIICA NOJIYUUM 603MONCHOCHb
ona gpopmuposanus:

o. BHYTPEHHEH IO3ULIMM HA YPOBHE ITOHUMAaHMs HEOOXOJMMOCTH HCCIIEI0BATEIbCKON
JeSITeNIbHOCTH, BBIPQXKEHHOTO B Mpeo0aJaHuy MO3HABATEIbHBIX MOTHBOB M IPEINOYTECHUU
COILIMAJIEHOTO C1I0c00a OIEHKH NI TEbHOCTH;

6. BBIPKEHHOW MMO3HABATEIbHON MOTHBALINY;

7. YCTOMYMBOIO MHTEpeca K HOBBIM cmocobam mo3HaHus. Ilo3HaBaTelbHbIE
YHHUBepcaJbHbIe y4eOHble 1eiiCTBUS yYaujuiicsa Hayuumca:

MIPOBOJIUTH UCCIIEOBAHUS OOBEKTOB KUBOU MPUPOIBI;

9. O0OBACHATH 00111e0M0I0rMYECKEe 0COOEHHOCTH;

10.  pacmo3HaBaTh METOJBI U3y4eHUS O0OBEKTOB )KUBOM MPUPO/IBI;

11. paboTtath ¢ 1a00paTOPHBIM 000PYIOBAHHUEM U ITPUEMaMHU PabOThI C HAM;

12. OOBSICHATH (PU3UOJIOTHUECKHIE MTPOLECCHI, MPOTEKAIOIINE B )KUBBIX 00BEKTaX;

13. OOBSCHATH AHATOMUYECKOE CTPOCHHE KUBBIX OOBEKTOB;

14. OCYIIECTBIISTH TIOUCK HYXHON HH()OPMAITUH [T BHITIOTHEHUST y4eOHOTO UCCIIEIOBAHUS C

UCIOJIb30BaHUEM Y4YEOHOW W JONOJHUTEIbHOH JINTEpaTypbl B OTKPHITOM HH()OPMALMOHHOM
IIPOCTPAHCTBE, B T. 4. KOHTPOJIMPYEMOM NPOCTpaHCTBE IHTEpHET;

15.  ucnonp30BaTh 3HAKW, CHMBOJIBI, MOJIETH, CXEMBI JUIS PELICHUS MO3HABATEIbHBIX 33/1a4 U
MIPEJCTAaBICHUS UX PE3YJIBTATOB;

16. BBICKA3bIBAaThCS B YCTHOM U MUCbMEHHOU (popmax;

17.  opueHTHpOBATHCS HA Pa3HBIE CIIOCOOBI PEIICHHS MO3HABATEIBHBIX HCCIIEIOBATEIHCKIX
3anauy;

18. aHAJIN3UPOBATh OOBEKTHI, BBIJCIATH [VIABHOE;

19.  ycranaBnuBaTh NPUYUHHO-CIIECTBEHHBIE CBA3H;

20. CTPOMUTH PacCyXACHUs 00 0OBEKTE;

21.  Buneth npoOJeMbl, CTABUTH BOMPOCHI, BBIIBUTATh THIIOTE3bI, IJIAHUPOBATh U IPOBOAUTH

Ha6J'II-OZ[€HI/I$I M 3KCIICPUMCHTBI, BBICKA3bIBATh CYXJICHHUA, ACIATh YMO3AKIIOUCHUSA U BBIBOIBI,
APTYMCHTUPOBATH (SaI_I_II/IH_[aTB) CBOM UICH. ylmmuﬁc;l noayuum 603MO0NHCHOCHIb HAYUUMbCA:

22.  paboTarh C TOTOBBIMH MHKpOTIpENapaTaMy U U3TOTOBIISATH MUKPOTIPETIapaThl;

23. CTaBUTh (PU3UOJIOTHUECKUI SKCIIEPUMEHT;

24.  paboTaTh C ONTHYECKUMH MTPHOOPAMHU U TAOOPATOPHBIM 000PYAOBAHHEM;

25.  moalupaTrh OOBEKT AJIS SKCIIEPUMEHTA B COOTBETCTBUU C MTOCTABICHHBIMU 33/1a4aMU;

26.  YETKO W JIAKOHHYHO ()OPMYIIMPOBATH IIEITU M BBIBOJIBI IKCTIEPIMEHTA;

27.  npu opopmieHuH paboT coOII01aTh HAMIIATHOCTh, HAYYHOCTb U 3CTETHYHOCTH;

28. MIPOBOJIUTH IKOJIOTUYECKHI MOHUTOPHHT;

29.  0ohopMIIATH HKOJOTHUECKUE NACIOPTA; - 00BACHATh HEKOTOpbIe acnekTsl 30K

30.  ocymiecTBIATh ~ pacHIMpeHHBIH  MOMCK  HWHGOpPMAIMM B COOTBETCTBHH  C
HCCIIeI0BAaTENbCKON 3a/jaueil ¢ UCIOIb30BAHNEM pecypcoB OMOIMOTEK U ceTu MHTepHeT;

31. ¢ukcupoBath HH(pOpMaLHIO ¢ ToMolIbi0 HHCTpyMeHTOB UKT;

32.  OCO3HAHHO U MPOU3BOJBHO CTPOUTH COOOIEHUS B YCTHOW M MUCbMEHHOM (popme;

33.  CTPOMTH IJIOTHYECKOE pacCyKICHHE, BKJIIOYAIONICe YCTAHOBICHWE MPHYHMHHO-

CJIEICTBEHHBIX CBSI3EH.
KoMmyHukaTuBHbBIEe yHUBepcaibHble yueOHbIe 1elCTBUS yuaujuiics

Hayyumca:

34.  jomyckarh CyIIECTBOBAHUE PA3JIMYHBIX TOUYCK 3PCHUS;
35.  y4uTHIBaThH pa3HbIC MHEHUS, CTPEMUTHCS K KOOPJHHAINH;
36.  ¢opmynmupoBaTh COOCTBEHHOE MHEHHUE U TIO3HIIUIO;

37. JIOTOBApUBATHLCS, IPUXOTUTH K OOIIEMY PEIICHHIO;

38.  cobOmoaaTh KOPPEKTHOCTH B BBICKA3bIBAHHSIX;

39.  3amaBaTh BOIPOCHI IO CYIIECTBY;

40. WCIIOJIB30BATh PEYb JJISl PETYIISILIUU CBOETO JACHCTBNS;



41. KOHTPOJIUPOBATH JACHCTBUS MapTHEPA,

42.  BIajgeTb MOHOJIOTUYECKOH M JUAJOrHYeCcKol (hopMaMu peyw;

43. HaXOJUTh UH(OPMALIHMIO U BHISBISATH IJ1aBHOE;

44.  cOCTaBIATH IUIAH UCCIICIOBAHUS U BBIIEIATD TTIABHOE B MPE3EHTALINH.

YUQUAUTLCA ROTIYHUUM 803MONCHOCHID HAYYUMbCA:

45. YUUTHIBATh pa3Hble MHEHUSI 1 0OOCHOBBIBATH CBOIO MO3UIIHIO;

46.  apryMEHTHpOBaTh CBOIO IO3UIMIO M KOOPJMHHUPOBATh €€ C NO3MLMEH MapTHEPOB IPH
BBIpPAOOTKE OOIIET0 perIeH s B COBMECTHON JEATEIbHOCTH;

47. ¢ yderoM ILellell KOMMYHHMKALIMU JOCTaTOYHO IOJHO M TOYHO IeEpefaBaTh HapTHEpPY
HE00X0AMMYI0 HH(POPMAIIHIO KaK OPUEHTHP JJIsl TIOCTPOSHUS ICHCTBUS;

48.  nomyckaTh BO3MOXXHOCTb CYIIECTBOBaHMS y JIOAEH Pa3HbIX TOYEK 3PEHUs, B TOM YHUCIE

HE COBIAJAIONINX C €r0 COOCTBEHHOW, M YYWUTHIBATh IMO3WIIMIO TMAapTHEpa B OOIICHUU U
B3aHMOJICHCTBUH;

49.  oCyLIEeCTBIATH B3aUMHBIH  KOHTpPOJIb U OKa3bIBaTh IMapTHEpPaM B
COTPYZIHUYECTBE HEOOXOIUMYIO B3aHMOIIOMOIIIb;

50.  ycraHaBIMBAaTH CBS3b OKpYXKAIOMIEH Cpeasl ¢ OOBEKTaMH JKMBOM  TPUPOJIBI.
PeryasiTuBHbIe yHHBepCaJbHbIE YUeOHbIE NeliCTBUS yuauiuilca Hayuumcs:

ol. MPUHUMATH U COXPAHSATH yU4eOHYIO 3a/1a9y;

52.  y4uTHIBaTh BBIJCICHHBIC YUUTEIIEM OPUCHTUPHI ICHCTBHUS;

53.  mIaHWpPOBAThH CBOU JCHCTBHS,

54.  oCymIeCTBJISTh UTOTOBBIM U TIONIATOBBIN KOHTPOJIB;

95. a/IeKBaTHO BOCIIPUHUMATh OLIEHKY YUUTEs;

56.  BHOCUTH KOPPEKTHBBI B JICHCTBUS HA OCHOBE MX OIICHKH U y4YeTa CICJIaHHBIX OIIUOOK; -

BBIIIOJHATh Yy4eOHblE JAEHCTBUS B MaTepuaine, pedd, B YME. YYAWUICA ROJIYy4Um
603MOHCHOCIb HAYYUMBCA '

o7. IIPOSIBJIATH II0O3HABATENIbHYIO HHUIIMATHBY;

58.  caMOCTOSITEIbHO YUYUTHIBATh BBIJCJICHHbIE YYMTEIEM OpPUEHTHPBl JeHCcTBUA B
HE3HAKOMOM MaTepHuae;

59.  mpeoOpa3zoBBIBATH MPAKTUUECKYIO 3a/1a4y B I03HABATEIbHYIO;

-CaMOCTOSATCIIbHO HAXOUTh BAPHUAHTLI PCUHICHUA IM03HABaTEILHOM 3aJa4u.

4.Conep:xxanue Kypca BHeYypouHoii nesTejbHoCcTH «IIpakTHueckasi ouonorus» 34

yaca

Tema 1 BuoJiorust u o6acTu uccjaeaoBanus. (34)

Benenue. buonorus m oGnactu wuccienoBaHUi, BO3MOXKHOCTH HPHUMEHEHMS pE3yJIbTaTOB
uccinenoanusi. CaMble HHTEpECHbIE Hay4HbIE OTKPBITHS B Onosiornu. OnucaHue 3aaad v oomiei
CTPYKTYpPbI HCCIIEIOBATENbCKOM aedrenbHOcTH. PaboTa ¢ KHHUroW, HayyHOM JHUTEpaTypo.
Hcnonb3oBanne oOpa3zoBaTelbHbIX pecypcoB ceth MHTepHeT. OCHOBHBIE JOCTYIHbBIE METOJIbI
UCCIIEIOBaHMs

IIpakxmuyeckue pabomut:

Hcnonb3oBanue o0pa3zoBaTelbHbIX pecypcoB ceTu HTepHeT.

[IpaBuiia opopmiienre HabIOIEHUI.

Tema 2.UccaenoBanus u3 ;ku3uu pacrenuii. (6 1)

[IpaBuia paboThl ¢ MUKPOCKOIIOM U OMOJIOTHYECKUM 000pyoBaHHeM. TexHrKa 0€301acHOCTH.
OcobeHHOCTH HCCIeIOBaHUs TI0 M3YYEHMIO XKHU3HH pacTeHuid. IloaroroButenbHble paboThl 1O
y4eOHBIM OMBITaM C PACTEHUSIMHU.

CrpoeHne M XUMHYECKHI COCTaB KIETKM pacTeHud. OpraHbl pacTeHUN W HUX KIETOYHOE
ctpoenue. Knerounas memOpana u ee ¢pyHKIuH. OCHOBHBIE BEIIECTBA PACTUTEIBHON KIIETKHU.
IIpuroroBnenne MUKponpenapara i pacCMOTPEHUE PACTUTENIBHON KIETKH B MUKPOCKOII.

OnBITHI 10 TOCTYTIJICHUIO BEIIECTB B PACTUTEIBHYIO KIIETKY.

Hcropuss OTKpBITHS W H3Yy4EHUS KIETOYHOIO CTpPOEHHs pacTeHui. OCHOBHBIE CBOWCTBa
LUTOIIa3Mbl. J[BrKeHHe HUTOIIa3Mbl B kiieTke. OpraHousl KieTKkd. BkitoueHus: u 3amacHble



BellecTBa B KieTKe. Kpucramnuyeckrne BKIIFOYEHHMS B KJIETKE. 3HAYEHUE 3allaCHBIX BEILECTB B
KJIETKE.
®orocunre3. Hcrtopust orkpbiTus mpouecca (orocunreza. Jlucrt kak opraH (OTOCHHTE3a.
Xnoporutactel U xjiopopmni. KocMudeckas poib 3e€HOrO pacTeHUs. MexaHu3M M XHMHU3M
mpouecca ¢ortocuHTe3a. BriusHue okpyxammwux yciaoBuil Ha ¢orocuHTe3. BiusHue
TeMIIepaTypbl Ha poTocuHTE3. BrimsiHue yriekuciaoro rasa Ha pOTOCHHTE3
Boanbiii pexxum pacrenuid.Posib Boabl B Ku3HM pacTeHuil. [lormomieHue BOIbI KOPHAMH
pacrenui. Ilytu nepensukeHus BOAbl IO pacTeHHro. KopHeBoe paBieHue, TpaHCIHpaLus,
ryrraius. M3yuenue Gpuanonornyeckux 0COOEHHOCTEN pacTeHUI pa3HbIX MECT OOUTAHMUS.
Crpoenne kopHs. CTpoeHHE KOHyca HapacTaHUsi KOpHsA MIIEHUIBI. Poiab  OTHEIbHBIX
MUHEpAJIbHBIX JJIEMEHTOB B pacTeHHH. V3ydyeHue mOoriomeHus BOAbBl KOPHEM U €€
MepeBIKEHNE B cTe0eNb (KOPHEBOE JIaBIICHUE).
Jlpixanue. 3HaueHueE JAbIXaHUA B )KU3HU pacTeHuil. dusnongornyeckre 1 OMOXUMUYECKHE OCHOBBI
neixanus. Knerounoe crpoenue snucra. Ilormomenne kucnopoaa npu IbIXaHUU JTUCTHEB, CTEOIS
U KOpHSL.
Poct u nBwxenue pacrenuid. OOmume moHsATUA O pocre pacteHuid. PDaspl pocta. BHyTrpenHue
ycnoBus pocta pactenuid. Konyc Hapactanus crebna. Poct mobera. Pa3npaxxumocTs pacteHui.
JBmxenue pacrenui. JlucroBas moszaumka. @ortorponusm, reorponusM. Hactum u Hyrauuw.
PocroBble 1BM>XKEHMS paCTEHUI 11O BIUSHUEM CBETa — TPOIU3MBI.
[TpucnocoOaeHHOCTD pacTeHHi K cpene ooutanus. [leproanueckue SBICHUS B )KU3HU PACTCHUI.
JIucroman. [lepuon  mokos. 3UMOCTOMKOCTh M XOJIOJIOCTOMKOCTb  PAaCTEHHUHU.
Mopo3oycToiunBoCcTh  pacTeHuid. M3ydeHue mTPUCHOCOOJICHHOCTH pAcTeHUW B Hallel
MECTHOCTH.
Paseutne u pasmHOXkeHue pacreHund. HuauBuayanebHoe paszButue pacteHud. DakTopsl,
ompejenstonue pa3Butue pacrenuii. Pasmuosxenue pacrenuit. OCOOEHHOCTH CTPOEHUSI OPTraHOB
pasMHokeHus pacteHuil. [Ibuibna. ['erepoctunus (pasHoctonbduatocts). Ilpucrnocobnenus k
ONBUIECHUIO y pacTeHuil. BereraTuBHoe pazMHoxkeHue pacteHuil. [IpuBuBka. KusHp pacrenus
KakK LeJI0r0 OPraHu3Ma.
JlabopaTopHBIi NPAKTHKYM:

2. Texuuka 6e3omacHocTH. [IpUTrOTOBIEHNE MUKpOTIpEIapaTa paCTUTEILHONU KIICTKH.

3. OnbITHI O MOCTYIIJICHUIO BEIIECTB B PACTUTEIbHYIO KIIETKY.

4. BnusHue temneparypbl Ha ¢potocuHTe3. [locTpoenne TemnepaTypHoil kpuBoil. Biusnue

YTJIEKHUCIIOTo Ta3a Ha (poTocuHTE3.

5. BoaHblil pexxuM pacTeHUi: HCTIapEHHUE BOABI JIMCThIMU IIPU Pa3HbIX BHEIIHUX YCIOBUSIX.

6. V3ydeHue cTeneHu 3arps3HEHHs BO3yXa MO JUCThSM.
HccnenoBarenbckue M NpoeKTHbIE padoOThI:
1.Bnusinue (hakTopoB BHEIIHEH cpesibl Ha pOCT U pa3BUTHE pacTEHUI.
2.BiusiHME TeMIepaTypHbIX YCIOBHUM U YIIIEKUCIIOro ra3a Ha Impouecc GOTOCHHTE3A.
3.0peneneHue CTENEHN 3arpsA3HEHMs] BO31yXa 110 JTUCThSIM PACTCHHI.
4.Ce30HHBIE U3MEHEHUS B )KU3HU PACTEHUH Halllel MECTHOCTH.
Tema 3.UcciienoBaHusA U3 KU3HU KUBOTHBIX(9 Yacos).
OCHOBHBIE METO/IbI HCCIIETOBAHNUS 32 )KU3HBIO JKUBOTHBIX.
becnio3BOHOUHBIE  JKMBOTHBIE. IIpocreiimine M KUILEYHOIOJIOCTHBIE. IIpoueccsl
KU3HEIEATEIbHOCTH  npocTermux. Paznpaxumocts. Ilutanmwe. Boinenenue. JIBukeHue
MIPOCTENIINX U KUIIEYHOIIOJIOCTHBIX.
Crpoenue Tena XKUBOTHBIX. OCOOEHHOCTH CTPOEHHS M (YHKIMHU KOXH M €€ MPOU3BOJIHBIX.
Mopdonoruueckue U (U3NOJOTHUECKHE OCOOEHHOCTH KOXHBIX kene3. CBs3b Mexay
(U3MOIOrMYECKON JIeATENbHOCThIO OpPraHM3Ma KHBOTHOTO M €ro crpoeHueM. Ilmockue u
KoJIbuaTble uepBU. JlBrkeHue yepBel. Pazppaxumocts. [Iutanue. Posb 10Xk neBbIx uepBen B
MepeMelIBaHuu MOYBBL. [IMABKM: OCOOEHHOCTH CTPOEHHMS, NMUTAHMS, IBUKEHHs. 3HauUEHUE
MUSBOK.



[MumeBapenue. CynHOCTh Npolecca MNUIIEBApeHUs y OECIO3BOHOYHBIX M IO3BOHOYHBIX
KUBOTHBIX. DBOJIIOLIMSA CUCTEMBI OpPTraHoB nuuieBapeHus. [luieBapeHrue B poTOBON MOJIOCTH U
xenynke. [lumieBapeHne B JKenyAKe >KBAayHbIX JKUMBOTHBIX. [luineBapeHuWe B KHUIIIEUHHKE.
IInrarensHble BemecTBa. KadecrBeHHble peakuuu. DEpMEHTAaTUBHBIM XapakTep peakui
pacUIeIUICHHS] TUTATEIbHBIX BEIECTB.
Jpixanue. @U3HOIOTHA JbIXaHUsI. 3ABUCUMOCTD JIbIXaHUsI aHAMHHUU OT YCIIOBUM BHEIIHEH Cpe/Ibl.
OcoOeHHOCTH JbIXaHMs MTULl U HBIPSIOIUX KUBOTHBIX. OOMeH BemiecTB U sHepruu. [luranue.
OOmeH BemiecTB — OcHOBHasi (pyHKIMs ku3HH. OOMeH O6enkoB. OOMEH YIJIeBOJOB M KHPOB.
OOMeH MUHEepalbHBIX BEIIEeCTB U BOJbl. BuramMuubl. BHenrnue npusnaku aButamuHo3a. OOMeH
SHEPruu B OpraHu3Me. BiusHue TemmepaTypbl Ha aKTHBHOCTb JKMBOTHBIX M OKpacKy Teja.
Tepmoperymsamus. [IpucnocoOIeHHOCT XOJIOAHOKPOBHBIX U TEIJIOKPOBHBIX JKUBOTHBIX K
U3MEHEHUSAM TEMIIEPATYPHI.
Buytpennsist cekpenus. JKene3bl BHEIIHEH, BHYTPEHHEN U CMELIAHHOW ceKpeluu. BHyTpeHHss
CEeKpeIHs Y BBICIIUX KUBOTHBIX. [ OpMOHBI ¥ MX BIMsiHUE HA opraHu3M. Jlakranus. Obpa3oBanue
U BBIJICIICHHE MOJIOKA.
HepBHas cucrema u opranel 4yBCTB. Pa3znpaxumocTs M NIpOBOAMMOCTb. Pa3zButne HEpBHOU
CUCTEeMbl U BPOXICHHOE IOBEJCHHE KUBOTHBIX. YCIOBHbIE M 0e3ycloBHBbIE pedIEKCHI.
Oposntonus Beicuiel HepBHOU AestenbHOCTH (BH/I) y M03BOHOUHBIX KMBOTHBIX. AHAJIN3aTOPBI.
[loBenenue KUBOTHBIX. BpIpaboTka YCIOBHBIX pedrekcoB Ha ACHCTBHE pPa3IUYHBIX
pasapakuTesiell y pa3HbIX I'PYII OpraHU3MOB.
JlaGopaTOpHbIii IPAKTHKYM:

2. Peakius nmpoCcTeHIINX HA PA3IMYHBIC PA3APAKHUTEIH (COJIb, YKCYCHASI KHCIIOTA, CBET).

3. Peakmus 10k/1€BOT0O YepBs HA ICUCTBUE PANIUYHBIX pa3/IpaKUTEICH.

4. JIBWKeHUE METUIIMHCKOU MUSIBKH.

5. JlelicTBue KeTyJOUYHOr0 COKa Ha OeNoK U kpaxmail. [[BeTHbIe peakiuy Ha OeloK.
5.BnusiHue TemnepaTypbl Ha aKTUBHOCTbh 36 MHOBO/IHBIX.
HccaenoBaresibCcKue M NPOEKTHbIE PA0OTHI:
1.MoauduxanmoHHas “3MEHUYUBOCTD KUBOTHBIX.
1. Ilpocreiimue kKak NoKa3arenab YUCTOTHI BOJOEMOB.
2. DKOJIOTMYECKHE MOCIIEICTBHS U UX BIMSHAE HA KHUBOTHBIX.
3. Ponib METUIIMHCKUX MUSBOK B )KU3HU YEJIOBEKa.

4. TemaTH4ecKoe NJIAHUPOBAHHE
18 yacos (0,25 yac B Heaeo - B 10 kiacce, 0,25 yac B Heeso - B 11 kiacce)

Tema Conepxanue Buabl 1eTeJIbHOCTH y4aIMXCH

10 ki1ace




Tema 1.buonorus| Beenenue.buonorusa U | 3HaKOMSTCI M TOTOBAT COOOIIEHUSA IO
1 o0yacTu obractu uccienoBanuii, | reme «Camble HWHTEpPECHbIE HAay4YHBIC
HCCIIEN0BaHUs BO3MOKHOCTH  TPUMEHEHHS | OTKPBITHS B 00JIACTH OHOJIOTHI.
(3u) pe3yabTaTOB HCCIEAOBaHUs. | 3HAKOMSITCS C BUJAMH MCCIIEI0BATEIBCKUX
Campble UHTEpPECHBIC HAYYHBIC | U MPOEKTHBIX  paboT, C  3Tamamu
OTKPBITHSI B OWOJIOTHH. | MCCIIEAOBATEIHCKOW U MTPOSKTHOM paOOTHI.
Omnucanue 3a1a4 1 oOuIei OcymiecTBISIIOT OUCK HYXHOH
CTPYKTYPBI nH(OpMAIMK N7 BBIOJHEHUS Y4eOHOTO
HCCIIEA0BATENLCKOM HCCIIENOBaHUA. YYaTcs BBICKA3bIBATLCS B
JESITEIbHOCTH. Pabora | yctHOi ©M  NUCBMEHHOM  (opmax;
C KHHTI'OH, OPHUEHTHPOBATbCS HAa pa3HbIE CIOCOOBI
Hay4HOU penieHus [M03HABATENIbHBIX
JUTEPaATYPOH. HCCIIENOBATENbCKUX 3a7ad4; BJIAACTh
Hcnons3oBanue OCHOBaMH CMBICIIOBOI'0O YTCHHS TCKCTa,
00pa3oBaTeNbHBIX PECYPCOB | aHATU3UPOBATH 0OBEKTHI, BBIIENATD
cetu Uurtepuer. OCHOBHBIE rJ1aBHOE. Y4aTcs COCTABIATH
JOCTYIHBIE  METOJBI ouborpaduIeckuii CIMCoK
HCCIICIOBAHUS
Tema 2.| IIpaBuna paboTsI ¢ 3HaKOMATCS C TpaBUiIaMu pabOThI  C

Uccnenoanusa wu3
JKU3HU PaCTCHUM
(6 1)

MHKPOCKOIIOM n

OHOJIOTMYECKUM
o0opyIoBaHUEM.
Oco0eHHOCTH HCCIeI0BaHUS
o W3YYCHHIO KU3HU
pacTeHu.

CtpoeHue #W XUMHUYECKHI
COCTaB KJIETKH pacTeHHiA.
Opranpl pacTeHMM H HX
KJIETOYHOE CTpOEHHUE.

Hcropus OTKpeITHA U U3Y-

MUKPOCKOIIOM n
000pyZJ0BaHUEM. 3HaKOMSATCA C
0COOEHHOCTSIMU U3YYEHUS u
uccienoBanus pactenuil. [Ipurorosnenue
MHKpoIpenapara u paccMoTpeHHe
pPACTUTENIFHOW KJIETKM B  MHKPOCKOIIL.
HpOBOII?IT OIIBIThI 110 MOCTYIIJICHUIO
BEIIECTB B  PACTHTEIBHYIO  KIIETKY.
3HaKOMSITCS C IMPOBCACHUEM OIIbITa I10
npoueccy dorocunTes. Beisicustor
BIIUSHUE  OKPYXKAIOIIMX YCIOBHM Ha
(OTOCHHTE3,BIMSIHUE TEeMIlepaTypbl Ha
¢doTocuHTE3, BIMSHHE YTJIEKUCIOrO Tasa
Ha poTocuHTe3. BBIACHAIOT MyTH

1a00pPaTOPHBIM




YCHHUA KIJICTOYHOI'O CTPOCHUA

pacTeHui. OcHoOBHbIE
CBOMCTBA LUTOIIa3MBbl.
doTtocuHTES. Hcropus
OTKPBITHS nporecca
dorocunTe3a. Jlucr  kak
opras dbotocunTe3a.
Mexanusm 51 XAMHU3M
rporecca dorocunTe3a.

BoaHbiil pexuM pacTeHUM.
Pone  Bompl B KH3HHU
pacTeHui.

Ctpoenne kopHs. CTpoeHue
KOHyCa HapacTaHMs KOpHs
MIICHULIBL.
JbixaHue.3HaueHUE JbIXaHUS
B )KU3HU PACTEHUM.
[Tornomenue kucnopona npu
IBIXaHUU JIUCTHEB, CTEONS U
KOpHSL.

Poct n nBwxeHue pacTeHMil.

Poct noGera.
PazppaxxumocTs  pacTeHUU.
JBr>xeHue pacTeHui.
JlucroBas MO3aHKa.
@OoTOTPONN3M, F€OTPOIU3M.
Hactun " HYTaLlUH.
PocrtoBbie JIBH>KEHUS
pacTeHui 1Moj ~ BIUSHUEM
cBeTa — TPOTTU3MBI.

[lepuonnueckue sBIEHUS B
KU3HU PACTECHUMN.

JIucroman. Ilepuon moKos.
3UMOCTOMKOCTh "
XOJIOJJOCTOMKOCTh PAaCTEHHUM.
Paseutne wu pasMHOXKEHHE
pactenuii. OcoGeHHOCTH

CTPOCHHS OpraHoB
Pa3MHOXKEHUS pacTeHHiA.
[Tpucnocobnenus K
ONMBUICHUIO Y  PacTeHHIl.

BereratnBHoe pa3MHOXEHUE
pactenuil. JKu3Hb pacTeHUs
KAaK II€JIOT0 OpraHu3Ma

MEPEABMKEHUS  BOJIBI IO  PACTEHHIO.
KopueBoe  nmaBnenue,  TpaHcnupauus,
ryrraius. M3ydaor  dusnonorunueckue
0COOEHHOCTH PACTEHMH pa3HBIX MECT
oOuTaHusi. BBIICHSIOT pOJIb OTAEIBHBIX
MUHEPAJIBHBIX JJIEMEHTOB B PAacTEHUHU.
N3yuarot nornoueHrue BOJAbl KOPHEM U €€
nepeBIKEHUE B CTeOeIb.

Nzyuaror ¢bu3noIorNUecKue u
OMOXUMHUYECKHE OCHOBBI JIBIXaHHUSL.
Knerounoe crpoenue nucra. 3HAKOMATCS
CO CcTaausiMu pocTta mnooOera. BpICHSAIOT
MPUCIIOCOOJICHHOCTh PACTeHH K cpele
oOUTaHUS. 3HAKOMCTBO c
MOPO30yCTOMYUBOCTHIO pacTeHui.
N3ydyenne npucrocoOIEeHHOCTH pacTeHUi
B Halleil MECTHOCTH. 3HAKOMCTBO C
(dakTopamMH, ONPENEISIONUMHI  pPa3BUTHE
pacTeHui. 3HAKOMCTBO c
NPUCHIOCOOTICHUSAMH K  ONBUICHHIO Y
pacteHuii. BereratuBHOoe pa3MHOXKEHHUE
pacTeHuN. IIpuBuBKa. Beinonnenue
pa3IMYHBIX  OMNBITOB IO  HU3YYEHHUIO
pacTeHMii M COCTaBJIEHHME NPOEKTHBIX H
uccienoparenbckux — pabor. CosnmaHue
IPE3EHTAlINH, nyOauKanuy,
CTeH1a.ab0oMa. 3amuTa IpoeKTa

11 kaace




Tema 1.
HccnenoBanus u3
JKM3HH KABOTHBIX
(9 gacoB)

OcCHOBHEIE METObI
HCCIICIOBAHUS 32 )KU3HBIO
JKHBOTHBIX.
becmo3Bono4uHbIC JKUBOTHBIE.
[Ipocreiimme u
KUIIICYHOIIOJIOCTHEIC.
[Ipoueccnl
KH3HCACATCILHOCTH
MPOCTEHUIIIUX.
PaznpaxumocTts. IIurTanue.
Brinenenue. JBmxeHue
MPOCTEUIINX u
KHILIEYHOIOIOCTHBIX.
Crpoenue Tena
JKHUBOTHBIX.OCOOEHHOCTHU
CTpOCHUS ¥ (PYHKIIMH KOXKH H
€€ MPOU3BOIHBIX.
Mopdonoruueckue u
(hu3HOIOTHYECKHIE
0COOEHHOCTH KOJKHBIX JKEJIE3.
CBs3b MEXIY
(U3HOTOTHYeCKOH
EeITEIbHOCTRIO opraHusma
KUBOTHOTO M €T0 CTPOCHUEM.
[Inockue U KoJabYaThie YEpBHU.

JBr>xeHue YEpBEU.
PaznpaxuMocTs. [Iutanue.
Ponp noxneBsIx uepBel B
nepeMenIMBaHuu MTOYBHI.
[TusBKu: 0COOCHHOCTH
CTPOEHHUS, MATaHUS,
JIBYOKCHUS. 3HAUCHHE TTUSBOK.
[IumeBapenue. CyuiHocTb
mporecca MHINEBAPEHUS Y
0ECTI03BOHOYHBIX u
MMO3BOHOYHBIX KUBOTHBIX.
DBOJIIOLIMS CUCTEMBI OpPraHOB
MUIIEBAPEHUS.

Jprxanue. ®duznonorus
nerxagust. OOMEH BEIIECTB U
SHEPTUU Ob6men
MUHEpAJIbHBIX  BEIIECTB U
BO/JIbl. BUTaMUHBL.
Tepmoperynsanus.
[TpucnocobiaeHHOCTH
XOJIOTHOKPOBHBIX u

TEIUIOKPOBHBIX JKUBOTHBIX K
W3MEHEHUSM TEMIIEPaTyphI.
Kenesn BHEIIIHE,
BHYTPEHHEH MW CMEIIAaHHOHN
CEKpeLUU.

HepBHas cucrema m oprassl

3HaKOMSATCS c 0COOEHHOCTAMU
HCCIIEIOBaHUsS 3@ JKU3HBIO JKUBOTHBIX.
3HaKOMSATCS C OCOOCHHOCTSAMHU CTPOEHUS
u ¢usnonorueil OECIIO3BOHOYHBIX U
IIO3BOHOYHBIX  KUBOTHBIX. IIpoBoxAr
ONBITBI IO  H3YYEHHUIO  BHEIIHETO
CTPOCHMS  IPOCTEHIIMX  JKUBOTHBIX.
Hzyuaror

BJIMSIHUE BHEUIHEW Cpelbl HA OPraHU3MBbI
U HUX TPUCIOCOOJIIEHHOCTh.  Y4Yarcs
¢ukcupoBaTh HH(POPMALUIO C MOMOLIBIO
nacrpymentoB  MKT; oco3nanHo wu
IPOM3BOJIBHO CTPOMTH COOOLICHUS B
YCTHOW M THUCBMEHHOW (opMe; CTPOUTh
JIOTUYECKOE PAaCCYXIECHHE, COCTABIIATH
IUTAaH MCCJIEOBAHMS U BBIIEATH IJIaBHOE
B npe3eHTaunn Co3gaHue NpPe3eHTALNH,
nyOJIMKaIluK, CTEH/1a.alTbOoMa.

3amnmTa npoeKTa




YyBCTB. PazgpaxumMocts u
MPOBOJMMOCTb. Y CJIIOBHBIE H
0e3yCIIOBHBIE PEQIICKCHI.

TemaTuueckoe IIAHUPOBAHHUE 10 xkaacce

No
/o

TeMbI 3aHATHH

Bcero
JacoB

Tema 1. buoJiorust u o6J1acTu uccjaeaoBanus. (3 4.)

1

Baenenue. Oo6nactu HCCIEI0BaHUN B
OHoJIOruy, BO3MOYXHOCTH [IPUMEHCHUS]
PE3yJITaTOB HCCIICTOBAHUS.

Camble HHTEpECHBIC HAYYHBIC OTKPBITHS B
OMOJIOTHH.

Onucanue  3agad u o0mei
CTPYKTYpPBI HCCIIEI0BATENBCKON
nesitenibHOCTH. PaboTta ¢ KHUroi, Hay4HOH
nureparypoil. Mcnons3oBanue
oOpa3oBaTenbHbIX pecypcoB ceTu HTepHeT.
IIp.p.Nel «Hcnonvsosanue obpazosamenbHbix
pecypcoe cemu Humepnemy

OCHOBHBIE JIOCTYITHBIE METO/IbI UCCIICTOBAHHS.
IIp.p.Ne2 «Ilpasuna ogpopmnenue nabarooeHuu»

1

HUcnoab3oBanue 000pyaoBaHus
nenTpa «Touka pocray

HudpoBbie MUKPOCKOTIHI,
udpossie madoparopun VilLab
Bio (maTuuk ph, naTunk
BJIQXKHOCTH, JIATYUK MYTHOCTH,
JATYUK DIEKTPOIPOBOIHUMOCTH,
JATYUK OCBEIIEHHOCTH )

HudpoBbie MUKPOCKOIIBI,
[udpossie nadoparopuu Vilab
Bio (maruuk ph, qatumk
BJIQXKHOCTH, JIATYUK MYTHOCTH,
JATYUK DIEKTPOIPOBOTHUMOCTH,
JATYUK OCBEIIEHHOCTH)

Tema 2.UcciienoBanus u3 ;KkU3HM pacTeHuii. (6 4.)




[TpaBuia paboTHI C MUKPOCKOIIOM H
OuosiornyeckuM odopyaoBanueM. TexHuka
6e3omacHocTH. OCOOEHHOCTH UCCIIEIOBAHUS 1O
U3Y4YEHUIO )KU3HU PACTCHUM.
[ToaroroButensHbIE PabOTHI IO YIEOHBIM
OTIBITaM C

pacrenusimu.  Oprassl
KJIETOYHOE CTPOCHHUE. IIpurorosnenue
MHKpOIIperapaTa " paccMmarpuBaHHe
PacTUTENBHBIX KJIETOK B MUKPOCKOTI.

Jlab.p.  Nel «Texnuxka  6ezonacnocmu.
IIpuzomoenenue MUKpOnpenapamd
pacmumenvHOU Kiemkuy

pacTeHMH U  HX

XUMUYECKUH  COCTaB  KJIETOK  pPAaCTCHUM
OcHOBHBIE BEIECTBA PACTUTEIBHON KIIETKH,
OnpIThl 1O  TOCTYIUIEHUIO  BEIIECTB B
PaCTUTENBHYIO KIIETKY.
Jlab.p. Ne2 «Onvimbl 1o  NOCMYNJIEHUIO
gewecmes 8 pacmumenbHylo KI1emKy»

[HudpoBbIe MUKPOCKOITHI,
Ludpossie nadopatopuu VilLab
Bio (maTuuk ph, naTunk
BJIIQKHOCTH, JaTYHNK MYTHOCTH,
JATYHK JICKTPOIPOBOAMMOCTH,
JATYUK OCBEIIEHHOCTH )

OI'>- maboparopus» 1mo
«QKOJIOTI'Us» Z.LABS
(datunkw:

OKHCH yIJIepoJad, XJIOpUA HOHOB,

HUTPAT-UOHOB)

®otocuHTe3. Mcropus OTKpBITHS Ipolecca
¢orocunTesa. Jlucrt kak oprad (hOTOCHHTE3A.
Xnopormactel U xyopoduin. Kocmudeckas
pOJIb  3E€JIEHOTO pacTeHHs. MexaHusM H
XUMH3M Tporecca poTocuHTesa.

Binsiaue OKpYKarOLIUX YCIIOBHH Ha
¢orocunTe3. BiusHue Temmeparypbl Ha
¢dotocuHTe3. BnusHue yriekucioro raza Ha
dorocunTes.

Jlab.p. Ne3 «Bausnue memnepamypvl Ha
Gpomocunmes. Ilocmpoenue memnepamypHou
Kpueou. Bauanue yenexucnozo e2aza  Ha
Gpomocunmesy

Bonnblii pexum pacteHuil. Poinb Boael B
KU3HM pacTeHuil. llornouenne Boabl KOpHAMHU
pactenuid. Ilytm mnepenBHKEHHMs BOJABI IIO
pacTeHUIO. Kopnesoe JIaBJICHUE,
TpaHCIIApanus, TyTTalus.

Jlab.p. Ned «Boouwvui pedicum pacmenuil.
ucnapeuue 600bl  JUCMbIMU NPU  PA3HBIX
BHEUHUX YCIOBUAX Y

W3yuenne (PU3MOJOTHUECKUX OCOOCHHOCTEH
pacTeHui pa3HbIX MECT OOUTAHHUS.

1

1

OI'D- naboparopus» Mo
«OKOJIOT'US» Z.LABS

(JlaTunku: 0CBEIEHHOCTH)

OI'2- naboparopus» Mo
«OKOJIOT'US» Z.LABS

(JlaTunku: 0CBEMIEHHOCTH)

OI'3- maboparopus» 1Mo
«OKOJIOT'US» Z.LABS

(JlaTumku: BIaKHOCTH)

«OI'D- naboparopusi» no




«OKOJIOT' Uy Z.LABS

(HaTumxu:

OKHCH YTJepoja, XJIOPHUI HOHOB,
HUTPaT-HOHOB)

TemaTuueckoe IIAHUPOBAHHUE 11 kaace

Tema 1. UcciienoBanus U3 :KU3HU KUBOTHBIX ( 9uacoB) | Ucnosib3oBaHne 000pya0BaHUSA
neHTpa «Touka pocray»

1 OcHOBHBIE METOIBI HcciaeoBaHus 3a | 1 [{udpoBble MUKPOCKOIIBL,
J)KU3HBIO  JKMBOTHBIX.  becrno3BOHOUYHBIE [Hudposeie 1aboparopuun
JKUBOTHBIE. IIpocreimue u RELEON (matuuk ph, matunk
KHIICYHOITOJIOCTHBIC. HpOI_ICCCBI BJIQ)KHOCTH, JaTYUK MYTHOCTH,
JKA3HEIEATEIIbHOCTH MIPOCTEUILINX. JATYUK EKTPONPOBOIUMOCTH,
Paznpaxumocts. [Iuranue. Beinenenue. JATYHUK OCBEIIEHHOCTH)
JIBM>KeHWE MPOCTEUIIINX U
KUIIEYHOMOJIOCTHBIX.

2 Crtpoenue Ttena xuBOTHbIX. OcobeHHOCTH | 1 Jlaboparopus HEHPOTEXHOIOTUH
CTpoeHHsT W (QYHKIMH KOXH H €€ POBUKIIAB
IIPOU3BOIHBIX. Mopdomoruaeckue u (matuuk AJl, cencop OKI', cercop
(1)I/I3I/IOJIOFI/I‘I€CKI/IC 0COOEHHOCTH KOXKHBIX OMI, CeHcop OIIT, CEHCOp BBF)

xkene3. CBsa3b MCKOAY @HSHOHOFHH@CKOﬁ
ACATCIIBHOCTBIO OpraHu3sMa KHUBOTHOI'O U
€ro CTPpOCHHUCM.

3 IInockue m KompyaTele uyepBU. JIBumxkeHue | 1 [{u¢ppoBbIe MUKPOCKOIIBL,
yepBer. Pazgpaxumocts. [Iutanume. Ponb [udposeie 1aboparopuun
JIOKIEBBIX 4YE€pBE B NEpPEMEIINBAHUU RELEON (matuuk ph, NaTUYUK
nouBbl. [IusBKU: OCOOEHHOCTH CTPOCHMS, BIIQYKHOCTH, JATYMK MYTHOCTH,
MUTaHUS, TBUKEHUS. 3HAUE€HUE THUSIBOK. JATYHK 3JIEKTPONPOBOINMOCTH,

JIATYUK OCBEIIEHHOCTH)
4 IInmesapenue.  DepMeHTATUBHBIN 1 [TudpoBbie MUKPOCKOIIBI,
Xapakrtep peaxkuuit [Tudpossie 1aboparopuu
pacIIeIUICHUs RELEON (matumk ph, matunk
MATATCIIbHBIX BCIICCTB. BJIQX)KHOCTH, JATYUK MYTHOCTH,

JATYUK 3JIEKTPOIPOBOAUMOCTH,
JTATYUK OCBEHIEHHOCTH)

Jpixanue. Ou3nonorus AbIXaHUS. 1 Habop ¢puznonornueckux

5 3aBUCUMOCTEH IBIXaHUSA uccnenoBanniit RELEON (maramk
aHaAMHHH TEeMIEpaTyphl Tea, TaTYUK
OoT YCJ'IOBI/II\/’I BHCIITHEH CpCabl. nynbca, I[BIX&HI/IH)

OCO0EHHOCTH IBIXaHUS [ITUIL] U
HBIPSIONINX JKUBOTHBIX.

6 OO6wMmeH BemiecTB U 3Hepruu. [luranue. 1
OO0OMeH BelIeCTB

7 — ocHOBHast QyHKIMS KU3HU. OOMeH 1 [TudpoBbie MUKPOCKOIIBI,
6enkoB. OOMEH yTIeBOIOB U KUPOB. [Mudpossle 1abopaTopuun
Obmen RELEON (matuuk ph, natumnk
MHUHEPAJIbHBIX BEIIECTB U BOJBI. BJI&KHOCTH, TATYUK MYTHOCTH,
Burtamunsl. BHemHue npuzHaku JATYUK NEKTPONPOBOIUMOCTH,
aBuTaMHHO3a. OOMeH JATYHK OCBEIEHHOCTH)

SHCPTHUU B OPraHU3MeE.




8 Bnusnaue temneparypsl Ha aKTUBHOCTh 1 JlaGoparopus HEHPOTEXHOIOTUH
JKUBOTHBIX U OKPACKY TeJa. POBUKIIAB
TepMmoperynsiusi. (matuuk AJl, cencop OKI', cerncop
OMI', Cencop ®III, cencop 23I")
9 [TpucrnocobIeHHOCTD X0IOAHOKPOBHBIX 1 JlaGoparopusi HEHPOTEXHOJIOTUI
u POBUKIIAB
TCIVIOKPOBHBIX JKMBOTHBIX K U3MCHCHUSAM (matuuk AJl, cencop IKI', cencop
TeMIepaTypbl. OMI', Cencop ®III, cencop 23I")

JlabopaTopHBIi NPAKTHUKYM:
1.Peaxnust npocTeMIMX Ha pa3In4HbIE pa3ApakuTeu (COJb, YKCYCHasl KUCIIOTa, CBET).
2.Peakmuist T0K1EBOTO YEpBs HA IEHCTBUE PA3TUYHBIX Pa3IpPAKUTEIICH.
3.JIBrKeHre MEAUIIMHCKON ITHUSBKH.
4.]leiicTBUE JKEIYI0YHOTO COKa Ha OeoK 1 Kpaxmal. L{BeTHbIe peakiiuu Ha OEJOK.
5.BnusiHue TeMmnepaTtypsl Ha aKTUBHOCTb 36MHOBO/IHBIX.
HccnenoBarenbckne M NpoeKTHbIE padoOTHI:
1. MoaudukanoHHas H3MEHUUBOCTb )KUBOTHBIX.
[Ipocreiimme Kak OKa3aTesb YACTOTHI BOJOEMOB.
DKOJIOTM4ECKHE MTOCIEACTBUS U UX BIMSIHUE HA )KUBOTHBIX.
Ponp MEAMIIMHCKHX NMUSABOK B )KM3HU YEJIOBEKA.
OmnpeneneHne 4acTOThl CEPACUHBIX COKPAILIEHUH B 3aBUCUMOCTH OT (PU3UYECKOM HArpy3KH.
[IpuemMbl peaHMMAallMOHHBIX 1EUCTBUM.
MUuKpOCKONINYECKOE CTPOEHUE KIETOK
Hapymenue cBoiicTB O€1KOB Ipy JEMCTBUM HAa HUX AJIKOTOJIS.
JlelicTBUEe aHTUOMOTUKOB Ha (DEPMEHT CIIFOHBI.
I/ICCJIeIIOBaTeJIBCKHe U NMPOEKTHBIEe PadoThI:
1.Bausinue ¢pu3nveckux Harpy30K Ha pa3BUTHE MBIILICYHOW CUCTEMBI

NoookrwwnE

1. HcTopust OTKPHITHS KIETKH
2. BpenHble NpUBBIUKY U UX BIUSHHUE HA 3/10pOBbE YEIOBEKA
3. CriocoOpl ynydieHus: MaMsITH.

Tema 5.00meounosoruyeckune ucciaenopanus (10 yacon)
I'enernka xak Hayka. OCHOBHBIE METO/IbI U3YUEHUS TeHETUKU. MoIenbHbII 00BEKT FEHETUKH —
wiofoBas Mymka Jposzodpwia. CopepikaHue Apo30(uia Ha NUTATENbHBIX cpenax. AHaIM3
HacJIeIOBaHMs MPU3HAKOB B F1 py MOHOTMOPUIHOM U IUTUOPUIHOM CKPEIIUBAHUH.
[TprucnocoOaeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTD.
Bnusinue 9KOJIOTMYECKUX (akTopoB Ha OpPraHU3MBbl.  DKOJOTMUYECKUN
MOHMUTOPHHT. OnpeiesieHne COAEpKaHUs B BOJIE 3arPA3HAIONINX BELIECTB.
DKOJIOTHYECKHE XapaKTEePUCTHKHU BUa (9KOJIOTMUYECKasi HUIIIA).
JlabopaTopHBIi NPAKTHKYM:
1. Ananu3 Hacnea0BaHUs MPU3HAKOB B F1 Mpu MOHOTMOPHUIHOM U TUTHOPHIHOM
CKpEeLIMBaHUHU (Ha IpuMepe MYIIKH Ipo30Quibl). 2. ONBITH 10 U3YYEHUIO
MPUCTIOCOOTIEHHOCTH OPraHU3MOB K YCIIOBUSIM CYIIECTBOBAHHUS: MIPEBPALLIEHUE HA3EMHBIX
¢dbopm pacteHuii B BOAHYIO GOpMY U HA00OPOT (TpajecKaHIus, BOJOKpAC, TUrpoduiia).
3. CocraBieHue 5SKOJOTHUECKOW XapaKTEPUCTHKH BHUAA, MACMOPTHU3ALUS KOMHATHBIX
pacTeHui.
HccnenoBarenbckue M NpoeKTHbIE padoOThI:
1 HayuHble OTKpBITUS B TEHETUKE.
- Brnusnue sxonornyeckux (GpakTopoB Ha OPraHU3MBI.
- 3aBHCHUMOCTb BHJIOBOT'O Pa3HOOOPa3Us OT IKOJIOTMUECKUX YCIOBUH
HNHpopManMOHHO-KOMMYHUKATHBHbIE CPEACTBA 00y4YeHU
5. Komnbroteps! «Touka pocTay.
6. MyJbTUMEIUHHBINA TPOSKTOP



Texaudeckoe ocHareHue (000pyI0BaHHE):
- Muxpockons! «Touka pocra»
- Hudposas nadboparopus «Touka poctay
- OOopynoBaHue JJisl ONBITOB M SKCIIEPUMEHTOB.

Xumuko- buosorus u Mbl

Ne ni/m HammeHoBaHue 000py10BaHUS

1. Muxpockorn rudpooit ouonoruueckuit AHSNOPTIC XSP-45

2. Hoyt6yk cepun Rikor mogens R-N-15-ar5400U-1xM/2/256Gb-1x8Gh-EPS65W
3. Mpims npoBogHast ontuyeckast PATCH MS-759

4. [udposas nmadboparopus o 6uonoruu ViLab Bio

Ludposast maboparopust s IIKOIBHUKOB MO (PU3HOIOTUH (HEMPOTEXHOIOTHHN)
> POBUKIJIAB, mozens 24ZIR780R

6. [Mudposas nadoparopus o puzuonorut RELEON

7. [udposas nadoparopus o 6uonorun RELEON

8. [Mudposas naboparopust «IKOJIOT'US» Z.LABS

7. UudopmManoHHbIe pecypcehl:

4. AradonoBa U. b., Cusornazos B. U. buonorus xxuBotHsix. — M.: Jlpoda, 2009. —
(OnexTuBHBIE KYPCHI.)

5. Aradonona U. b., Cuornazos B. 1. buonorust pactenuit, rpudoB, IUaiHUKOB. — M.:
Hpoda, 2007. — (DneKTUBHBIE KYPCHI.)

6. bunac A. B., Mam P. JI. u np. buonornyeckuii 5KCnepuMEHT B IIKOJE: KH. U YUUTEIS.

M.: Ilpocsemenue, 1990.

7. BacuneeBa E. M., T'opbynoBa T. B. ®usmonorus pacrenuii. — KpacHospck:
N3narensctBo KpacHospckoro yHusepcurera, 1989.

8. Kamenckuit A. A. Opranusm yenoBeka: MpocTo o cioxHoM. — M.: Ipoda, 2007.

9. Mancyposa C. E., Kokyesa I'. H. Cneum 3a okpy»aroImiei cpeoi Hamero ropojaa. 9—
11 ki1.: mxoapHEIN npakTuKyM. — M.: Boagoc, 2003.

10. Mapuna A. B. KoHcnieKTbl ypOKOB AJil YUUTENS OMOJIOTUU: YPOKU OOTaHMKHU. 6 KII. —
M.: Baanoc, 2003.

11.  TIlyran H. A. Ucnonp30BaHue HaTypaJIbHBIX OOBEKTOB MpH 00ydyeHUH Ouomoruu. — M.:
Bnanoc, 2003.

12. [Tyram H. A., Ko3nosa T. A. JlabopaTtopHbIe U IpaKTHYECKHE 3aHATHS TT0 OHooruu. 6, 7,
8 k1. — M.: Baagoc, 2003.



13. XpunikoBa A. I'., Konecos [[. B. u ap. ®usmnonorust yenoeka. — M.: [Ipocsemnienue,
1982.

14. DKCIEpUMEHTHI U HAOIOJICHUS Ha ypoKax Owojoruu: meromudeckoe mocooue / B. C.
AHoxuHa ¥ ap. — MuHck: benapycckassHupbiknaneasis, 1998.

15. SAxoBneBa A. B. JlabopatopHbie W IPaKTUYECKUE 3aHATHSA MO OWojorud. 9 Ki1. — M.:
Bnanoc, 2003

16. Kypnan «HMccnenoBarenbckasi ACSITEIBHOCTD MIKOJIBHUKOBY» [ DIEKTPOHHBIN
pecypc]: http://wwwe.irsh.redu/ru;http://www.researcher/ru



