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NMOSACHUTEJIbHASA SANMUCKA

AKTyanbHOCTb M Ha3HayeHue nporpammbl. [lporpamma paspaboTtaHa B
COOTBETCTBUN C TpeboBaHnsMn dPegepanbHOro rocygapCTBEHHOro ob6pas3oBaTesibHOro
CTaHgapTa OCHOBHOro ofulero ob6pasoBaHWsi, OpueHTUpoBaHa Ha obecnevyeHne
NHONBMAYaNbHbIX  NOTPEOHOCTEN OOy4aloLMXCa W HanpaeBneHa Ha  AOCTUXKEHWE
nnaHNpyemMbIX pes3ynbTatoB OCBOEHWS MpOorpaMmbl OCHOBHOMO ob6Luero obpasoBaHus C
y4eToM Bblbopa Yy4yaCcTHMKamMuM 06pas3oBaTesfibHbIX OTHOLUEHW KYPCOB BHEYPOYHOW
AeATeNnbHOCTU. DTO NMO3BONSET obecnednTs eanHCTBO 0b6s3aTenbHbiX TpebosaHnin OIrOC Bo
BCEM MNPOCTPAHCTBE LIKOSIbHOrO 06pa3oBaHUsA: He TOMbKO Ha YpOKe, HO M 3a ero
npegenamu.

AKTyanbHOCTb peanu3auun gaHHoOW nporpammbl 06ycnoBneHa camol OCOOEHHOCTbLIO
NPOEKTHO-NCCNEAOBaTENbCKON AEATENbHOCTU. 3JTa [OEeATeSIbHOCTb JIEXXUT B OCHOBE
no3HaBaTefIbHOro uHTepeca pebeHKa, SBNSETCA 3aloroM YMEHUs nnaHupoBaTb Jobble
OENCTBUSS N BaXKHbIM YCIOBUMEM YCMELWHOoW peanu3auun ugen. Jliobble WN3MeHeHNs
COBPEMEHHOro obLecTBa CBsA3aHbl C MPOEKTaMUn 1 UCCNeaoBaHNAMU — B HayKe, TBOPYECTBE,
On3Hece, OOLLECTBEHHOM >XU3HWU. [103TOMY BaXKHbIM 3M1EMEHTOM pPas3BUTUA JINYHOCTU
obyyaroLerocs ABNAeTCcA hopmupoBaHue OCHOBHbIX HaBbIKOB NPOEKTHO-
nccnenoBaTesibCKoN AeaTeNlbHOCTI.

[Mporpammori nNpeaycMOTpeHo (OPMMPOBAHME COBPEMEHHOINO TEOPETMHECKOrO
YPOBHS 3HaHWW, a TakXke W MNpakKTU4eckKoro onbita paboTbl € nabopaTopHbIM
obopyfoBaHneM, OBnageHWe npuemMamn WCCNeaoBaTenbCckon pedatensHocTn. MeTtoabl
opraHusaumm obpasoBaTefnbHOn n Hay4YHO-MCccnegoBaTebCKOMn OesaATeNnbHOCTH
npegycMmarpusaioT  (opMupoBaHne Yy  00y4alolmMxcsli HeCTaHOapTHOro  TBOPYECKOro
MbILLSIEHNSA, CBOBOAbI CAMOBbIPaXXEHNS N NHOUBULYaNTbHOCTU CY>XXOEHWN.

Ona nonHoro y4eta NOTPeBHOCTEM Yyyawmxca B MporpaMmme UCMofb3yeTcs
anddepeHUMpPOBaHHbIN MOAX0A, YTO CTUMYNUPYET yHaWerocsa K yBENNYEHNIO NOTPEOHOCTH
B VHAMBUOYaNbHOW, WHTENNIEKTYaNlbHOW W MO3HaBaTeNbHOW AEATENbHOCTU U PasBUTUIO
Hay4HO-MCCneaoBaTenbCKMX HaBblKoB. [lporpamma cTaHeT BOCTPebOBaHHOW B MNEPBYIO
oyepedb LWKOMbHMKAMK, KOTOPblE MMEKT CTOMKUA WHTEPEC W COOTBETCTBYHOLLYHIO
MOTMBALMIO K U3YYEHUIO NpegMeTOB eCTECTBEHHO-HAYy4YHOro LuKIa, eCTECTBEHHbIM HayKam
N TEXHONOMNAM.

B nopgpocTkoBoM BO3pacTe yvalumMecs MposiBASIOT CBOK 3aMHTEPECOBAHHOCTb B TOW
NN NHON 0BNacTN 3HAHUKW, HAyYHOM HanpasBneHun Unn NPogecCcUoHanbHON AeATeNIbHOCTN.
Takum o6paszom npoucxogut opMUpPOBaHNE MNO3HABATENBHON U NPOgecCnoHanbHOM
COCTaBASAOLWEN JINYHOCTW, MOMOraeT yyawemycs B onpegeneHun Oyayuero XXU3HEHHOro
nytTm n B npodeccnoHanbHOM BbIOOpe Mocne OKOH4YaHWA LWKonbl. [logobHoro popa
3aNHTEPECOBAHHOCTb CTUMYNUPYET MOCTOSTHHOE XKeNnaHne LUKOSIbHMKA K NO3HAHWIO HOBOIO,
pacLUMPEHMIO 1 YrNy6eHNI0 COOTBETCTBYIOLNX 3HAHUI, U



MNOlYHEHUIO HOBbIX B TOM YUCME MPaKTUYECKMX HaBbIKOB, a TaKXe MOTUBMPYET y4allerocs
Ha NpodopueHTaLnto.

Mporpamma HaueneHa Ha nomowpb pPebeHKy B OCBOEHWM OCHOB OpraHu3aumm u
OCYLLIECTBEHNS COOCTBEHHOW MPOEKTHO-NCCNeqoBaTelbCKON OeATeNIbHOCTU, a TakXe B
NpUoBpeTeHNN HEOBXOAMMOro onbiTa AN paboTbl HaL UHOUBUAOYASIbHLIM UCCNegoBaHNEM
nnn  npoekTom. [Mporpamma MNOMOXET LWKOMbHUKY B 6onee rMy6oKOM U3y4eHUU
NHTEPEeCYyIoLEeNn ero o6nacTh eCTEeCTBEHHbIX HaykK, a TakXe B MNPUOBPETEHUN BaXKHbIX
coumanbHbIX HaBbIKOB, HEOOXOAUMbIX A1 NPOAYKTUBHOW couuanisaumm n (hopmMmpoBaHus
rpa>kgaHCKon No3nUun:

— HaBblka CaMOCTOSATENIbHOMO  pPELUEeHUS  akTyallbHbIX  WUCCEAoBaTENbCKUX  UN
NpakTMYeCKnX 3agad, BK4arwoLwero B cebss yMeHne BUOETb U aHann3mpoBaTb NpPo6nemsl,
HYy>KOatoLLMECs B pelleHnn, YMeHne AeTanbHO npopabartbiBaTb U peann3oBbiBaTb CNOCOObI
paboTbl C HWMW, YMeHMWe MNaHNPOoBaTb COOCTBEHHYIO pPaboTy U CaMOCTOATENbHO
KOHTPONMPOBATb CBOE MPOABMXXEHME K XXENaeMoMy pesynsrary;

— HaBblKka reHepupoBaHns U 0hOPMIEHNA COBCTBEHHbIX UAEN, 06neYeHnss X B YOOOHYIO
ONA pacnpocTpaHeHns popmy;

— - HaBblKa YBa)XKUTENbHOrO OTHOLUEHUS K Yy)XKUM B3rnsgam 1 ngesm, oopmieHHbIM B
paboTax gpyrux nogen, opyrux asTopoB — BNagenbLeB UHTENNEKTYanbHON COBCTBEHHOCTH;

— HaBblKa Ny6AMYHOro BbICTYNNEHUS nepeq, 60NbLLIOW ayanToOpuen, apryMeHTUpPOBaHNs 1
OTCTamBaHWsi CBOEN TOYKM 3pPEeHusi, OTBETOB Ha BOMPOCbl CBEPCTHMKOB W B3POCHbIX,
y6exxaeHns Apyrnx B CBOEN npaBoTe, NPOABVXEHNSI CBOUX UAEN;

— HaBblka paboTbl CO Cneunanus3npPOoBaHHbIMA  KOMMBLIOTEPHLIMK  NpOrpaMMmamu,
nabopaTtopHbIM 060pPYyOOBaAHNEM, TEXHUYECKMMU YCTPOMCTBaMKN, 6UbnmoTedHbiMmn boHgamm
N MHbIMX pecypcamui, C KOTOPbIMM MOXET ObiTb CBAi3aHa MPOEKTHO- MCCclefoBaTeNbCcKas
AEATENbHOCTb LUKONbHUKA.

Kpome Toro, paboTta LWKOMbHUKA Hag MPOEKTOM Wnu uUccnegoBaHneMm 6yper
CNoCco6CTBOBATL N PaA3BUTUIO €ro afeKBaTHON CaMOOLLEHKMN.

BapuaHTbl peanusauum nporpaMmmbl U hOpMbl NPOBEAEHUS 3aHATUNA.

[aHHas nporpamma paccuutaHa Ha paboTy CO LUKONbHUKamMu 5-8 knaccos. Megarory
Ba)XHEe aKLeHTMpOoBaTb CBOE BHMMaHWE He CTOJSIbKO Ha KayecTBe pesyfbrara NpoekTa uu
CCcnenoBaHUsl, CKOMbKO Ha TOM, YTOObl yYalUMiics Mofyyan 3HaHUs B TOM 4Yuchne 1 Yepes
BbINOSIHEHNE MPaKTUYECKOro 3afaHvs, Aenan BbiBoAbl M YMO3aKIIlOYEHUs Ha OCHOBaHUU
CBOEro MCCNedoBaHns, YYUNCcsa CpaBHUBATb €ro pe3ynbTaTbl C TEOPETUHECKUM MaTepuanom
N WCCNedoBaHUSAMU OPYruX LUKONBHUKOB. TakyuM 06pasoM, LIKOMbHUK OCBOWUT OCHOBbI
NPOEKTHO-UCCNENOBATENIbCKON  OEATENIbBHOCTM U MPUOBPETET  HaBblK  KPUTUYECKOrO
OTHOLLIEHMS! K MaTepuarny.



lMporpamma pasbuta Ha Mogynn, KOTopble MOryT BbITb NCMNOMb30BaHbl TIM60 YaCTUYHO,
6o nofHocTblo. Tak Mogynb «Kak >XMBOTHblE M pacTeHus npucnocabnmBaroTcs»
(oBONIOLMOHHAA 3KOAOrKA) npegnonaraeTca Ans nayyveHns B 5 wnm 6 knacce B TeyeHue
opgHoro roga (34 yaca B rog). Mogynb «brnotexHonorus» paccyumtaH Ha 68 yacoB v MoOryT
ObITb peann3oBaHbl B TedeHnn 2-x net (no 34 yaca B rog) nnm B TedeHun 1 roga (68 4acos B
ron).

B3aumocBsisab € nporpammon BocnutaHuA. [lporpamma  Kypca BHEYPOYHOW
AeATENbHOCTU pa3paboTaHa C y4eTOM peKOMEHLAUNA NPUMEPHON NPOrpamMMbl BOCAUTAHUS,
YYUTbIBAET MCUXONOro-negarorndyeckne 0CO6eHHOCTU AaHHbIX BO3PACTHbIX KaTteropui. 370
NO3BONSET HaA MpaKTUKe COoeguHUTb OOy4alolyo U BOCMUTATENIbHYIO [AeATeNIbHOCTb
negarora, OPUEHTUPOBATb €€ He TOMbKO Ha WHTEeNSIEKTyallbHOEe, HO U Ha HPaBCTBEHHOE,
coumanbHoe pasBuTre pebeHka. OTO NPOosBASETCS:

— B NpuoputeTe JIMYHOCTHLIX PEe3ynbLTatoB peanu3auun nporpamMmMbl  BHEYPOYHOWN
AEATENbHOCTN, HalLefLMX CBOE OTPaXEHWE N KOHKPETU3auuio B NPUMEPHON nporpamme
BOCMNUTAHNS;

— B BO3MOXHOCTM KOMMMEKTOBAHUA pPasHOBO3pPaCTHbIX rPynn Ans opraHn3auuu
NPOMOPUEHTALUNOHHON [EATENbHOCTU LUKOSIBHUKOB, BOCMUTATENbHOE 3HaYeHWe KOTOPbIX
OTMeYaeTCcs B NPYMEPHON NporpaMmme BOCMUTaHNS;

— B WHTEPaKTUBHbIX (hOpMax 3aHATUI 015 LWKOMbHUKOB, ob6ecnevnsaromx 60bLYO NX
BOB/IEYEHHOCTb B COBMECTHYIO C MepjaroroMm W Apyrumn  OeTbMU  OeATeNbHOCTb U
BO3MOXXHOCTb O0Opas30OBaHWA Ha €e OCHOBE [EeTCKO-B3POCIbIX OOLLUHOCTEN, K4YeBOe
3Ha4YeHMe KOTOpbIX AN BOCOUTaHUSA MOAYEPKMBAETCHA MNPUMEPHOM  MNpOorpamMmmon
BOCMUTaHUSA.



Oco6eHHOCTN paboTbl yuuTensa no nporpamme. 3agada yyduTenss COCTOUT B TOM,
4YTOObl CONPOBOXAATb MPOLecC NPOMEeCCUOHANbHON OpUeHTauUun WKOMbHMKA, pacKpbiBas
NoTeHUMan Kaxxgoro Yepes BOBMeYeHNe B MHOrOOOpa3Hyo AeATeNbHOCTb, OPraHN30BaHHYO
B pasHbIx popmax. [Mpn aToM pesynsratom paboTbl YHUTENS B NEPBYIO oYepenb SBAAETCA
JINYHOCTHOE pas3BuTne y4awerocs. JIMYHOCTHbIX Pe3yNbTaToB YYUTENb MOXET OOCTUYb,
yBNeKasa y4eHunKa COBMECTHOW U NHTEPECHON MM OO0OUM OeATeNbHOCTbLIO, YCTaHaBMBas BO
BpeMs 3aHATUIA [OOpoOXenaTenbHyo, Noaaep XuBarLLyo atMocdepy, Hacbiwasa 3aHAaTUs
LEeHHOCTHbIM COAEePXXaHVEM.

MpumepHasa cxema NpoBEAEHUSA 3aHATUI MO NPorpamMme:

1. O6bsACHEHNE TEOPETUYECKOro MaTepuana rno Teme.

2.lNogrotoBka K 3KCNEpUMEHTaNlbHOMY  3aHATUO, OOCyXOeHne OOBLeKToB [AOJs
NPaKTUYECKOro 3aHATUS.

3. MMpoBefeHne NPakTUY4ECKOro 3aHATUSA — OCHOBHAasA 3afaqda OCBOEHVME METOA00ruu
AAHHOIO 3KCNepuMeHTa.

4.Tl0 OKOH4YaHUK NpPegsioKUTb OeTAM, KOTopble 3avHTEepPEeCcOBa/IMCb  AaHHbIM
9KCMNEepUMEHTOM, pasBUTb €ro B WUCCefoBaTenbCkui npoekT. [Ons 3atoro Heobxogumo
06CcyanTb OOBEKTDI, KOTOPblE Y4eHMK ByOeT NCCneaoBaTb, COCTaBUTb MNiaH 3KCNepuMeEHTa.

5. TlomMouYb y4eHUKy npoaHanna3npoBaTb pesyrnbTaTbl SKCrNepUMeEHTa.

OueHuTb pesynbTatbl MNPOEKTHO-UCCNEAOBATENbCKON AEATENbHOCTU  LUKONBHUKOB
MO>XHO B npoLecce 3alnTbl MU CBOUX PaboT B paMKax LUKOSbHOW Hay4YHO- NpakTU4eCKOmn
KOHpepeHLun.



COJOEP>XAHUE KYPCA BHEYPOYHOWU AEATENBHOCTU

Mogynb «Kak >XWBOTHble U pacTeHus npucnocabnusarTca» (3BONOLUMOHHASA
akonorus) 5-6 knaccbol (68 yacos)

1. Mbi uccnegyem xuBbie o6beKTbl (12 4acos)

CsoncTBa 1 CTPOEHNE XKMBbIX OPraHN3MoB (CTpoeHne KNeTku). Bua, ocobb — opraHnam
KaKk egmHas cuctema. Agantauum (npucnocobnerus). [oHATME romeocTasa >XMBOro
opraHnama. Crnocobbl ero nogaep>xaHus.

lMoHaTne BapmaTMBHOCTU MNpu3Haka. Mccneposatenbckme paboTbl «Bce nu (CcuHuubl,
6enkn, 6epesbl 1 T.4.) oguHakoBble? GOTOKBECT».

OrpaHnyeHns Mopdonorniyecknx n usnonormyecknx agantauuin. Novyemy opraHnm3mebl
He CTaHOBATCA 6ECKOHEYHO O60MbLUMMU, ManeHbKUMK, BcesgHbIM. [NpakTnyeckas paboTta
«CocTaBnsieM KHUIy peKopaoB PacTEHNI N XXUBOTHbIX HALLEro Kpas».

2. BnusiHne okpyxaroLjen cpegbl Ha XXUBble opraHn3mbl (24 4acos)

dakTopbl OKpy)Karowein cpedbl (abUOTUYECKME, OUOTMYECKME, aAHTPOMOrEHHbLIE).
Mpumepbl  abnoTMHeCcKUXx  (PakToOpOB,  OKasblBalOWMX  OCHOBHOE  BMUSIHWE  Ha
XKNSHEOEATENBHOCTb XXMBbIX OPraHM3MOB: TemMrepaTypa, CBET, BNaXXHOCTb. [1pakTunyeckoe
3aHATne «LlBet n Tenno» (KyGukn nbAa B3BECUTb, MNOMOXWUTb B Yawku [leTpu Ha
pasHougeTHyt0 O6ymary, 4Yepe3 30 MUHYT B3BECUTb 3aHOBO — KTO ObICTpee pacTasn).
[MpakTudeckoe 3aHATME «HTO pacTBOpPSIETCA B BOAe» (AKCMEPUMEHT «KUOKNA [OM»).
MpakTnyeckoe 3aHaTe «Aunddysuna BewecTs B Boae (pacTBopsbl)», «[BMXEHNE pacTBOPOB
no useTky». [lpakTnyeckoe 3aHATME «Jleq nnaBaeT B Bopge (ancbeprn, 3amep3aHue
BOJoOeMOB)». [lpakTnyeckoe 3aHsaTME «Jleg nNpu 3amep3aHun paclumMpsieTcs» (paspyLleHne
KaMHs (Mo4BOO6pa3oBaHne), 3aMepP3aHNE KIETOK).

OCHOBHble 3aKOHOMEPHOCTU MPUCMOCOBAEHNS XXUBbIX OPraHM3MOB K abMOTUYECKNM
dakTopam. [lpucrnocobneHns K OCHOBHbIM abuoTUHecKMM dakTopam: TemnepaTypa,
BNa>HOCTb U cBeT. [lpakTnyeckoe 3aHATUE «LLly6a» (KyOrnku nbga 3aBepHYTb B pPa3HbIi
mMaTtepuarn, B3BecuTb). [NpakTnyeckoe 3aHATne «[MMrMeHTbl» (MOXKHO pasfennTb Ha BaTMaHe
Kpacutenm n3 dnomactepoB». [pakTndeckoe 3aHAaTUE «Kak >XMBOTHble MnaBaloT B BOAE»
(DKCNEPUMEHT C NUNETKON).

VccnepoBaTenbckne pabotbl «BnusiHue ceBeta (Tenna, BNa)KHOCTKU, cOCTaBa No4yBbl) Ha
pPacTEHNSA B ECTECTBEHHbIX UM MCKYCCTBEHHbIX YCNOBUSX» (HA 4OCTYNHOM MaTepuane).

3. B3saumopgeuncTBusi XXUBbIX OpraHn3mMosB (8 yaca)

BuoTtnyeckne gaktopbl. 3aKOHOMEPHOCTU Pa3BUTUS MEXXBULOBbLIX B3aUMOOTHOLLEHWIA.
KoaBontouns (XMWHKK-XXepTBa; NapasnT-x03snH) IBONOLUUA cTpaTterni AobbiIBaHUSA NULLA.
CoumnanbHocTb. Bupgbi-BceneHupl. NepeyeHb pacteHnn- BpeauTenen. ViccnegoBaTtenbckas
paboTa «HabnogeHus 3a B3aMMOOTHOLLEHNAMM



XKMBOTHbIX MpU A06bIBAHUN MU (KOPMYLLKW OAS NTUL, ANS FOPOACKUX WK CEeNbCKUX
XXNBOTHbIX). Beb6-kamepbl». ViccnepgoBaTtenockaa pabota «PacnpocTpaHeHne BUAOB-
CUHAHTPOMOB B HaLLeil MECTHOCTW».

4. YenoBek B XXU3HU paCTeHUN N XXNBOTHbIX? (12 4acoB)

AHTponoreHHble akTopbl. [paBga nn, 4To NEPBOOLITHbIE JIIOAN XXUNWU B rAPMOHUN C
npupogon. OpomaluHMBaHME W MNPUPYYEHUE XXMBOTHbIX W pacTeHuin. 3adem cnacaTb
BbiMMpaloLLme BUObl, Kak aTo aenatb. KynbTypHble pacTeHus 1 Ux avkue npegku. MNoyvemy
Ba)KHO WX COXpaHsaTb. Pa3Hoo6pasne KynbTypHbIX PacTEHUA N UX 3HAYEHWE B >KU3HU
yenoseka. KpacHas kHura Bawenn Tepputopun. OcCoO60 oOXpaHsemMble TeppuTopuu,
3anosegHkn Poccun un  mupa. [lpaktudeckas pabota «PazHoobpasne KynbTypPHbIX
pPacTeHNIN B BalLEM PETMOHE».

WccneposaTenbckass pabota «BnusiHne aHTponoreHHblX (QakTopoB Ha pasBuTue
pacTeHnin B ropofe/HaceneHHOM NyHKTe».

OKckypcusi/npaktTndeckass paborta «OOlMNT B Bawem pernoHe — yHuKasnbHble 0ObEKTbI
NpUPOoAbI».

5. Okonorndeckune Huwmn (12 yacos)

Buocdepa — ogHa 13 BaxkHenwmnx o6onoyek 3emnun. YTo Takoe «3KONOrm4ecKmne HULWmn»
N Kak oHU popmMmpytoTca? DopmupoBaHMe 3HaHUM MO B6MOPa3HOOOPA3UI0 XKU3HEHHbIX
opmM, NOBELEHYECKMX MPUCIOCOBNEHNN, MOaUDUKALMOHHAA N3MEHYMBOCTb (Ha 6a30BOM
ypoBHe). PacTtutenbHble coobuwectBa U uX Tunbl. PasButne m CMeHbl pacTUTENbHbIX
Ccoo0OLLEeCTB.

VccnepoBaTenbckne paboTbl «IDKOMOrMYECKUEe HUWK BOKPYr Tebs — onucaHue
(hbakTOpOB OKpyXawLwlen cpenbl». Wccneposatenockme paboTbl  «DeHonormyeckne
HabngeHns».

Mopaynb «BbuotexHonorus» 7-8 knacchbl (68 yacoB)

1. BbuorexHonorus (4 4aca)

[MoHsTMe GuoTexHonorun. 3a4em 4enoBeKky GUOTEXHONOMUK, B YEM UX NPENMYLLECTBO
nepen XUMNYECKUM CUHTE3OM. OCHOBHble GUOOGBHLEKTbI BUOTEXHONOMMN: NPOMBbILLAEHHbIE
MUKPOOPraHn3mMbl, KNETKU U TKaHW PacTeHUN, XXUBOTHbIX N YenoBeka, buokaranmaaTopbl.
MpakTnyeckasa paboTta «[1pumepbl NPUMEHEHNS BNONOIMYECKNX OOBEKTOB B TBOEWN XKNSHU».

Cblpbe pgnsi 6uocuHTe3a U oueHka ero 6wuonormnyeckom uUeHHocTU. OCHOBHblE
UCTOYHMKU  yrfepoda, asoTa, docdopa, MUKpoanemeHToB. lKccnegoBaHne HOBbIX
NCTOYHMKOB Cblpbsi (BKNKOYasi BOMPOCHLI ero rnpegsaputenbHoOn obpaboTku), paspaboTka
HOBbIX NMUTATENMbHbIX CPEM, B TOM Y/CNE BKIOHAKOLNX BUOCTUMYNSATOPbI 1 OPYrMe 3N1EMEHTHI
ynpasneHnsa 1 onTuMusauumn npoueccos 6nocuHTesda. Metoapl onTUMU3aunn NuTaTenbHbIX
Cpeg.

2. Mukpo6buonorus (12 4acos)

[MonoxeHne npokapuoToB B  CUCTEMe opraHudeckoro mupa. CTpoeHue
6akTepuanbHon knetku. Knaccudpukauyua baktepuin. Mopdonorusa 6aktepuin. pocTtble u

CIIOXXHble MeTofpbl OKpawwmBaHus GakTepuin. Puamonorns GakTepuin: nuTaHue, OblXaHue,
POCT 1 pasmMHOXeHMe. 3HaKOMCTBO C OMEHOM Apxeun (3KCTPEMOUNBHOCTb, OCOBEHHOCTH



CTpoeHnsa Knetkn). JlabopatopHas pabota «DPUKCUpOBaAHHbIE NpenapaTbl OakTepuia.
OnpepgenerHne ¢GopMbl NPEONIOXKEHHbIX KYNETYP MUKPOOPraHM3MOB, MCMOfb3ys MPOCTOMN
METOA OKpacku» JlabopatopHasa pabota «OnpepgeneHne Tuna KAeTO4YHOW CTEHKN METOL0M
OoKpawumBaHus no Mpamy» (Mpyv HaNM4YMM peakTnBOB).

Mono4HoKucnoe n cnmpToBoe 6poXxeHne. PoTOTPOdHbLIE N XEMOTPOMHLIE BaKTEPUN.
KuHeTudeckoe onucaHme npouecca pocta MMKPOOPraHM3MOB. DKCMOHEHUMansHass Moaenb
pocta. KuHeTuka rmubéenn MukpoopraHmamoB. JlabopaTopHas pabota «[lpurotoBneHmne
NPWXN3HEHHbIX NPENapaToB MONOYHOKNCbIX GaKTepuin»



[MaTtoreHHble GakTepun. YymHas nanodka W 4YepHas CMepTb, OOTYNU3M, CTONOHSK,
Ty6epkynes. ictopusa 60pbbbl ¢ 6akTepuranbHbiMU MHPeKUnamn. JlabopaTtopHasa paboTta
«[loceB cmbiBa C pyk Ha 4awku [leTpu». JlabopatopHasa paboTta «BbigeneHue u4mncton
KyneTypbl 6akTepuin. Metopn passegeHuin. Metoq mctowawowero wrpuxar». JlabopartopHas
pabota «Mopdonornyeckas  XxapakTepuUCTMKa  BbIAENEHHOW  YUCTOW  KyNbTypbl:
XapakTepucTrka KonoHnn, opma 6akTepum, TUM KNETOYHOM CTEHKI».

BoiHa 6eCKOHEe4YHOCTUN: aHTMOMOTUKM NPOTMB 6akTepuin. MexaHu3mbl OencTBuin
aHTUOVOTNKOB. Mexkneto4yHas  KOMMyHuKauusi  6akTepun.  YyBCTBO  KBOpyMma.
JlabopatopHas pabota «CpaBHeHMe pocTa MUKPOOPraHM3mMoB Ha 4Yawke 6e3 n c
pobaeneHns aHTMobmoTnkoB» MccnegoBaTtenbckas pabota «[1oMCK MUKPOOPraHn3MoB
ob6nagatroLLmMX aHTaroHNCTNYECKON aKTUBHOCTbLIO».

MpumeHeHe 6akTepuin YenoBekoM. KNHETMYECKoe onncaHme 6UoCUHTE3a NPOaYKTOB
MUKpoopraHnamamu. baktepumn, KoTopble MOryT pasnaratb nnacTtuk. ViccnegosaTtenbckas
paboTa «BblgeneHne Mono4YHOKNCbIX 6aKTEPUIA, NCCNEQOBAHNE UX aKTUBHOCTU».

MuKpoopraHnambel B arpobuoTtexHonorun. VIcKycCTBeHHbIE accoumaumm pacTeHnin ¢
MUKpoopraHnamamu. Vccnepgosatenbckass pabota «BblgeneHne 6akTepuit NonesHbiX Ans
pacTeHNn».

3. dykapuorndyeckune opraHu3amMbl B GMOTEXHOJIOrnu (NecHeBble rpubbl, 4P OXOKU,
Bogopocnu) (12 yacoB)
[MnecHesble rpubbl NPoAYLIEHTbLI BMONOrMYECKN aKTUBHbBIX BELLLECTB.

Obwas xapakTepucTuka [poxoken caxapomuueTtoB. Kctopus wncnonb3oBaHnS
APOXOKEN B TPaguUMOHHOW OMOTEXHONOMMW. TexHonorum BUHOAENUS U XxfieboneyeHus,
cneunanu3npoBaHHble pacbkl Apoxoken. MeTtabonuam apoxoken. Peakuus crnvpToBOro
OpoxeHus. JlabopaTtopHas paboTta «[loacyeT KNeTok [pox>ken B Kamepe [opsieBar.
JlabopatopHas pabota «O6Hapy>XeHne npPoayKTOB CINPTOBOro OpPOXKEHUs:: 3TUIOBOro
cnupTa 1 yrinekucnoro rasa». lNony4yeHne BTOPUYHbLIX MEeTAboNTOB B OPOxoKax. [poxoku
KakK npoayueHTbl 6uotonnme. lNonydeHne Lenesbix 6€KOB B OpOXOKaX.

OCo6eHHOCTN BeretaTtMBHONO U MOSIOBOrO Pa3MHOXEHUS Y APOXOKEN, 3HaveHue
N3y4eHnss MUTO3a W UUTOKUHEe3a ANa OonTuMm3aumm npouecCoB  KySbTUBUPOBaHMS
APOXOKEBbBIX LUTAMMOB, MOHUMaHUSA MNPUYMH NATOMEHHOCTU OPOXOKenW M rpuboBs, noncka
MULIEHEN DYHIMUMAOB 1 pa3paboTKu HOBbLIX NIEKAPCTBEHHbIX npenapatos. JlabopaTtopHas
pabota «HabniogeHne pasMHOXEHUS OPOXOKEBbLIX KNeTok». [lpakTunyeckass paboTta
«[lonyyeHne TBOpOra M Kedumpa Ha OCHOBE MOMIOYHOKUCHbLIX GakTepun». NpakTudeckas
paboTta «OCHOBHbIE BUAbI KBaca U UX XapaKTepucTukar»

«[ApOXOKN M MOMOYHOKMKCIbIE 6GakTepuun, MPUMEHSIEMble O MPOU3BOACTBA KBaca».
MpakTnyeckas pabota «CpaBHUTENbHbLIN aHanu3 pasBUTUS OPOXOKEN B adpPO6HbIX U
aHaspoObHbIX ycnoBusx». [lpakTuyeckas pabota «MeTogbl OLEHKNW CBOWCTB



xnebonekapHbiX Apoxoken. OCOBEHHOCTU MPUMEHEHUS MPECCOBAHHbIX, CYyLUEHbIX W
MHCTaHTHbIX Apoxoken». ViccnepgosaTtenbckad paboTta «BnusHue (uanko-xumMm4eckmnx
(haKTOpPOB Ha KA4EeCTBO OBMOTEXHONOMMYECKOWN NpoayKumm (kBac, kedup, coip, xneb n ap.)».
Bopopocnu - nepcnekTmBHbIN OOBLEKT Ons Npou3BoacTea 6enka M yrneBoaos.
BuoTtexHonornyeckne MeTogbl OYUCTKN TBEPAbIX, >XUOKUX OTXOAOB UM ras3oobpasHbiX
otxopoB npou3BoacTB. CToyHble Bofgbl. CxeMbl OYUCTKU. BuodunsTpbl, aspoTeHKM,
METaHTEHKN, OKCUTEHKW. AKTUBHbIA WUN U BXOAAWME B HEro MUKPOOPraHW3Mmbl.
Vicnonb3oBaHne Booopocnein B O4MCTKE CTOYHbIX BOA. iccnepqoBaTenbckasi paboTta
«BnusiHne punsmko-xmmmndecknx aktopos Ha pocT Bogopocnu (Chlorella vulgaris)».

4. HacnepcreBeHHasi uH¢hopmayms (8 4acos)

HacnenCTBEHHOCTb M U3MEHYMBOCTbL — OCHOBHbIE CBOWCTBA >XMBbIX OPraHM3MOB.
M3meHumBoCcTb. Bugbl un3MeHunBocTb. [lpakTndeckass pabota «MogudmkaumoHHas
N3MEHYMBOCTb (IMCTbSA, UFONKN C OOQHOIrO AepeBa)».

[eH — maTepuasbHbI HOCUTENb HACNEeACTBEHHOCTU U M3MEHYMBOCTU. HyKnenHoBble
KMUCNOTbI. Jlokanuaaums reHeTu4ecKoro matepuana B Knetke. [leneHve knetok. Pennukauns
OHK. OcHoBHas porma monekynspHou 6uonorun. TpaHckpunums. TpaHcnaumsa. MyTaumn.
MpakTnyeckas pabota «[eH — WHCTPYKUMss No CcOopke Knetkn (Ha ouncepe wnu
KOHCTPYKTOpE)». [lpakTuyeckas pabota «Mytauma Ha OyTtepbpoge (nobon 06bLEKT n3
npegblayLlen paboTbl, rae N3MeHeHe UHCTPYKLUUN NpUBEaET K N3MEHEHNIO BHELLHEro Buga
06beKTA)>.

5. Bupyconorus. (6 4yacos)

[MonoxeHne BUPYCOB B cUCTEMe opraHnydeckoro mmpa. CTpykTypa M XMMUYECKUIA
coctaB BupycoB. Knaccudukauma supycos. Penpogykums Bupycos. [lpocmoTp
AOKYMEHTaNbHOro puabma o Bupycax.

Bupycbl - B0o36yautenn WHEeKUMOHHbIX 6one3Hen. OHkoBupychl. bakTepuodaru:
CTpOeHne, CBOWCTBa, npuMeHeHne. [lpakTnyeckaa pabota. «MeTog passeneHuin»
MNpakTnyeckaa paboTta. «TutTpoBaHne 6akrepmnodaros».

Bbuonorndeckmne metoabl 60pbLOLI C BUPYycamMu.

6. leHHas nHxeHepuss u 6UOTexHos1I0rnu. (8 4acos)

OcHoBbl reHHon uHXeHepun. BekTtopa. Cneuunduyeckne depMeHTbl GaKTepuia.
MpakTudeckas paboTa «OHOOHYKNeasbl PecTpukuum (pabota C  HYKNeoTUAHbIMU
nocnenoBaTenbHOCTAMU Ha Bymare)».

buotexHonormn npopgykuun 6enkoB B 6GaKTepuanbHbiX KynbTypax. LocTukeHus
FEHHOW NHXXEeHepun 1 GUOTEXHONOMN.

CRISPR/Cas — cuctema apanTMBHOrO WMMyHUTETA OakTepuin N apxen.



MpakTudeckas pabota «[eHHble HOXHULBI - CRISPR/Cas (MopenuposaHue Ha 6ymare)» [MO.

MeTtoabl nonyyeHns TMO. Urpa-guckyccus «Beirpan rpaHT Ha cosgaHne
MO».

7. buorexHonornm B XNBOoTHOBO4CTBE (8 YacoB)

JlomecTukaumsi OCHOBHble AOMaLLHNE >XUBOTHbIE; COBPEMEHHbIE 3KCMEPMMEHTax Mo
AOMECTMKAUMN >KUBOTHbLIX (TMcuua, HOpKa M Ap. — 9KCNEePUMEHTbl HayYHOW LUKOSbI
akagemuka bensiesa). uckyccus «[JomecTukaums, BCe M pacTeHUsS N XXUBOTHbIE, KOTOPbIE
XUBYT pPSOAOM C YeNloBEKOM MM ogomMawHmBaroTcsa? MOXHO Nnu cuuTatb TapakaHa
OAOMaLLUHEHHbIM XXNBOTHbIM?».

CoBpeMeHHble METOAbI B XXMBOTHOBOACTBE: TpaHCcMaHTauns aMOpUOHOB, XUMEPHbIe
XXUBOTHble,  KNoOHMpoBaHue. [lpakTndeckas pabota «MeTtoguka  KIOHUPOBaHMS
(MopenmpoBaHue Ha 6ymare).

OcHOBHbIE 60ME3HN XXUBOTHbIX 1 POSib NATOMEHHbIX MUKPOOPraHN3MOB 1 NapasnToB B
pPasBUTUN 3a00NEBaAHNI OOMALUHUX >XXMBOTHbLIX U OCHOBHbIX Mepax 60pbbbl C HUMU; POSb
NONEe3HbIX MUKPOCUMOWOHTOB B OpPraHu3me >XMBOTHbIX. [lonoxutensHoe u no6o4yHoe
(oTpuuaTenbHoe) BO3OENCTBUN aHTMOWOTUKOB Ha OpraHu3aM B XOAE JNEYEHUS >XXUBOTHbIX;
uenM n 3agayn BeTepuHapun. buoTexHonornss KopMoBbiX npenapaTtoB. [lpakTuyeckas
paboTta «CocTaBneHne pauuoHa NUTaHust XXMBOTHOIO, pPacyeT pacxodoB Ha cogep kaHue».
WccnepoBaTenbckas paboTa «OueHKa KayecTBa MOMOYHOM NPOLYKLNN».

8. BbuorexHonoruun B pacteHuneBogcrse (10 yacos)

OcHoBHble MeToabl  cenekuun. [ubpugmsauma. dPopmbl  otéopa. OCHOBHblE
HanpaeneHns cenekuun: yayyleHne ypo)KanHOCTW, YCTONYMBOCTM K OUOTUHECKUM U
abnoTtuyecknum aktopam. [lpakTndeckas pabota «BblpalimBaem ropox. Kak nposecTu
CKpeLuBaHue y ropoxa».

OcHoBHble  nogxodbl cenekum U1 OUOTEXHOMOMMN  KYNBTYPHbIX — PacTeHUn,
Mépuansauus, oTganeHHas  rmMbpuan3auusi, UCKYCCTBEHHbIM  OTOOp, reTeposuc,
TpaHcopMaunsa, MyTareHes, reHeTu4eckoe pefakTupoBaHue). McTtopus cenekunmn B
Poccumn n mype, nctopusi passuts BaXXHENLLMX COPTOB KYNbTYPHbIX PaCcTEHUIA.

Kak yenoBek MOXeT MoanduumpoBaTtb pacteHns? feHHas HXeHepus pacTeHunin: Yto
Takoe reHeTnyeckas MHXeHepusi pacTeHu. TpaHcreHHble pacTeHusa. MeTtogbl nosiydeHust.
O6pasoBaHne onyxonen y pacteHuin. ArpobaktepunanbHas TpaHchopmauus: Ti-nnasmugbl.
lenbl T-AHK. MonekynsipHoO-reHeTu4ecKne MexaHusmbl TpaHchopmMauuun. [eHeTudeckoe
penakTupoBaHne. CoBpeMeHHbIE NOAXOAbl N OOCTUXKEHUSA FEHETUYECKOro peaakTupoBaHns
pacTteHun. lNpakTnyeckasa paboTa
«[eHOMHble HOXXHULBI (MogenupoBaHue paboTbl cuctembl CRISP-Cas).

EcTb nn Xn3Hb B npobupke? BrnoTexHoNnorns KynbsTYpHbIX PacTEHUN.



WccneposaTtenbckas pabota «BblpawmBaHne  pacteHun B Npobupke  (MOXXHO
BOCMNONb30BaTbCA  pe3ynbratamMy  npegplaylumx  SKCMEPVMEHTOB MO COCTaBIEHUIO
nUTaTeNbHbIX PACTBOPOB AN PACTEHNI)>».

NNAHUPYEMBDIE PE3YJIbTATbl OCBOEHUSA KYPCA
BHEYPO4YHOWN AEATENIbHOCTHU

3aHATMA B pamMKax MporpaMmbl HanpaBfeHbl Ha obecrnedeHne OOCTUMXKEHUS
LLKOJIbHNKaMM cnegyroLwmx NNYHOCTHBbIX, MeTanpenMeTHbIX " NPELMETHbIX
obpasoBaresibHbIX PE3YNbLTaTOB.

JIN4HOCTHbIE pe3ynbTaTbl:

B cobepe rpaxpgaHCKkoro BOCMUTaHMS: TOTOBHOCTb K KOHCTPYKTMBHOW COBMECTHOW
OEATENbHOCTU  MPWU  BbINOSIHEHUN  WUCCNEAOBaHWA U MPOEKTOB, CTPEMNIeHne K
B3aMMOMOHMMaHMIO 1 B3aUMOMOMOLLIN.

B cgpepe natpuoTnHeCKOro BOCMUTAHUS: OTHOLUEHWE K OMONOrMM Kak K Ba>KHOW
COCTaBNSAOLEN KYNbTYpPbl, FOPAOCTb 3a BK1ad POCCUINCKUX N COBETCKNX YHEHBIX B pasBuUTme
MUPOBOI BMONOrMYECKON HayKW.

B cgepe ayxoBHO-HpaBCTBEHHOrO BOCMUTAHMS: TOTOBHOCTb OLEHUBATbL NMOBEOEHNE N
MNOCTYNKM C NO3NLUA HPABCTBEHHbLIX HOPM M HOPM 3KONIOMMYECKOW KYNbTypbl; MOHMMaHWe
3HA4YMMOCTN HPABCTBEHHOIO acnekTa AeATENbHOCTM YenoBeka B MeanumnHe n 61monorun.

B cobepe acTeTndeckoro BoCnuTaHms: NOHNMaHue ponu 6uonoruv B GOpMUpoBaHnN
3CTETNYECKOWN KYNbTYpPbl IMYHOCTMW.

B coepe pusndeckoro BoOCnUTaHWS, HOPMUPOBaHUS Ky/bTypbl 340POBbS U
SMOLMNOHAILHOro  671arornosyynsi: OTBETCTBEHHOE OTHOLUEHME K CBOEMY 340POBbID W
yCTaHOBKa Ha 300pOBblIi 06pa3 >XU3HW (34OpOBOE NUTaHue, COGNAEHNE TMrMEeHNYECKNX
npaBun 1 HOPM, cbanaHCUPOBAaHHbIA PEXNM 3aHATUIN U OTAbIXa, perynspHas duandeckas
aKTUBHOCTbL); OCO3HaHWEe MOCNeACTBUA U HENPUATME BPEeOHbIX MPUBbIYEK (ynoTpebneHune
ankoronsi, HAPKOTUKOB, KYPEHNE) N UHbIX opM Bpeaa ons pruan4eckoro n NCUXnN4ecKoro
300poBbs; cobniogeHne npasun 6e30MacHOCTW, B TOM 4YUCie HaBblkM 6e30MacHoro
NoBeQeHNs B NPUPOLHON cpede; ChOopMMPOBAHHOCTbL HaBblka pedekcuun, ynpasneHue
COB6CTBEHHbIM 3MOLMOHANIbHBIM COCTOSTHUEM.

B cebepe Tpy[oBoro BoCnnTaHus: akTUBHOE y4acThe B PELUEHNM NMPaKTU4eCKnxX 3apad
(B pamMKax CeMbu, LWKOMbl, ropoAa, Kpas) OnMONOrNYEeCKON U  SKONOrMYECKOM
HanpaBneHHOCTWN, WHTEPEC K MPaKTU4ECKOMY WU3YyYeHN0 npodeccnin, CBA3aHHbIX C
ovonoruen.

B cehepe 3Kkonorn4eckoro BOCNITaHus: OpueHTaumnsa Ha npuMeHeHne 61Monorn4eckmnx
3HaHWIN NPX peLlleHnn 3afady B 00nacTu OKPYXXawLen Cpeabl; OCO3HAHNE 3KONMOrMYEeCKnX
npo6bnem 1 NyTen NX PeleHus; roTOBHOCTb K Y4acTUO B MPaKTUYECKOWN OEeATEeNbHOCTU
9KONOrMyecKom HanpaBneHHOCTH.

B cgepe rnoHumaHusi UEHHOCTU HAYy4YHOro MO3HaHMS: OPUEHTaUNsA Ha COBPEMEHHYIO
CUCTEMY Hay4HbIX npeacTaBneHnii 06 OCHOBHbIX OGUONOrMYECKNX 3aKOHOMEPHOCTSIX,
B3aMMOCBS3SX YesloBeKa C NPUPOLHON 1N CoLManbHON cpenom;



MNOHVMaHue ponn OMONOrMYeckKorn Haykm B (HOPMUPOBAHUM HAYYHOrO0 MUPOBO33PEHUS;
pasBuUTNE Hay4yHOM JOO3HATENBHOCTN, WHTEpeca K OMONOrnM4eckKonW Hayke, HaBblKOB
NCcCnenoBaTenbCKON AEATENBHOCTN.

B cepe agantaymmn K N3MEHSIIOLYMMCS YCII0BUSIM COLMaibHON U NPUPOAHON Cpeabl:
afieKBaTHasl OLEHKA W3MEHSIOWNXCS YCNOBUNA; MPUHATUE peLLeHns (MHAMBuayanbHoe, B
rpynne) B N3MEHSIIOLNXCA YCOBUSX HA OCHOBaHUM aHann3a 61onornieckon nHhopmauun;
nnaHNpoBaHne OENCTBUI B HOBOW CUTyaumm Ha OCHOBaHMUW 3HaHWI
OMONOrN4YECKMNX 3aKOHOMEPHOCTEN.

MeTtanpepgmeTHble pe3ynbTaTbl:

B cepepe oBnaneHnsi yHnBepcasibHbIMU y4e6OHbIMY 103HaBaTe/IbHbIMU JENCTBUSIMU:
BasoBble nornveckuie AeiCTBAA:

e BbISBNATb N XapaKTepu3oBaTb CYLLUECTBEHHbIE MPU3HAKN OGUMONOrMYECKNX OOBHEKTOB
(aBneHun);

e YyCTaHaBNMBaTb CYLLUECTBEHHbIN MPU3HAK Knaccudukaumm 61Monormiyecknx o6beKkToB
(ABNEeHnn, npoueccoB), OCHOBaHWA [Ofsi OOOOLLUEeHUSI KU CpaBHEHUs, KpuTepumn
NPOBOOVMOIO aHann3a;

® C Y4ETOM MNPEnNOXEHHON ONONOrMYecKon 3afayn BbiSBMASATb 3aKOHOMEPHOCTU U
NPOTUBOPEYNS B paccMaTtpmBaeMbix hakTax 1 HabniogeHnsax; npegnaratb Kpurepum
ANS BbISIBNIEHMS 3aKOHOMEPHOCTEN 1 MPOTUBOPEYIIA;

e BbISBNATb geduuntbl  MHPOPMaUMK, [AaHHbIX, HEeoOXOoOUMbIX AN peLleHus
nocTaBfieHHOW 3aaayu;

® BbISBNATb NPUYMHHO-CNEACTBEHHbIE CBA3M NPU U3YYEHUN BUONOrMYECKUX SBNEHNIA 1
NpOLEeCCcoB; [fenaTtb BbiBOAbl C MWCMOMb30BaHWEM [AEAYKTUBHbBIX W NHOYKTUBHbIX
YMO3aK/O4YEHN, YMO3aK/lOYEHNA NO  aHanorun, OopMynMpoBaTb UnoTesdbl O
B3aUMOCBSA34X;

® CaMOCTOSATENIbHO BbIOMPATb CMOCO6 peLleHns y4ebHOn OGUOoNorn4ecKon 3apaydmn
(cpaBHMBaTL HECKOSIbKO BapuaHTOB pELLEHUs, BblObMpaTb Hanbonee noaxoasaLumi ¢
YYETOM CaMOCTOSATENIbHO BbIAENEHHBIX KPUTEPUEB).

ba3oBble uccnegoBaTenbckme QGI7ICTBVIF|Z
® ICMNOJ1Ib30BaTb BOMPOCHI KaK VICCJ'Ie,D,OBaTeJ'IbCKI/IVI MHCTPYMEHT NMO3HaHUA;

e (opMynMpoBaTb  BOMPOCHbl, (UKCMpYOWME paspbiB  Mexay peanbHbIM U
»XenatenbHblM COCTOSIHUEM CUTyauumn, o6bekTa, N CaMOCTOSTENbHO yCTaHaBnMBaTb
NCKOMOE 1 AaHHOE;

e (opmMmpoBaTb rMNOTe3dy 06 UCTUHHOCTU COOBCTBEHHbIX CY>XAEHWI, apryMeHTUpPOBaTb
CBOIO NO3NLNIO, MHEHNE;

e NPOBOANTb MO CAMOCTOSATENIbHO COCTaBEHHOMY MnaHy HabniogeHWe, HECNOXXHbIN
OMONIOrMYECKUIN  SKCMEPUMEHT, HEOONbLLIOE WCCNeaoBaHNe Mo YCTaHOBMIEHUIO
0COBEHHOCTEN BUonornyeckoro oobekTa (npouecca) N3yveHus,

® TMPVYNHHO-CNELACTBEHHbBIX CBA3EN N 3aBUCMMOCTEN BUONOMMYECKUX OOBEKTOB MEXAY
cobou;



oueHuBaTb Ha NPUMEHUMOCTb U AOCTOBEPHOCTb UH(POPMaLUIO, NOMYYEHHYIO B Xoae
HabNIOAEHNS N SKCNEPUMEHTE;

camocTosTeNnbHO  hopMynupoBaTb 0600LWeHNns 1N BbIBOAbI MO pesynbrartam
npoBeAéHHOro HabnwogeHnsl, 3SKCNepuMeHTa, BnageTb WHCTPYMEHTAMU  OLEHKU
AOCTOBEPHOCTU NOSIyYEHHbIX BbIBOAOB 1 0606LLEHNI;

NPOrHO3MPOBaTb BO3MOXHOE fasibHelllee pasBuTie GUONornvyecKux npoLeccoB U
NX MNOCNEACTBUS B aHaNOrn4YHbIX WAN CXOAHbIX CUTyauusX, a TakXe BblABUratb
nNpegnosioXXeHns 06 UxX pasBUTUN B HOBbIX YCITOBUAX U KOHTEKCTax.

Pa6ota c nidopmaumein:

NPUMEHATb PasfnyHble METOAbl, WHCTPYMEHTbI M 3anpocbl Npu Moucke N otbope
éronornyeckon nHpopMaumm Unn AaHHbIX U3 UCTOYHUKOB C YYETOM NPEASTIOXKEHHON
y4ebHON B1ONOrn4ecKon 3agavu;

BblGMpaTb, aHann3npoBsaTb, cucTemMaTu3npoBaThb n NHTEPNPETMPOBaTb
érnonornyeckyro NHPopMauunio pasndHbiX BUOOB 1 (hOpM NpencTaBneHus;

HaxoguTb CXOAHble aprymMeHTbl (MOATBepXXAarowme uaM onposeprarowme ogHy u Ty
>Xe NAEK, BEPCUto) B pasnnyHbIX MHPOPMALMOHHBIX MCTOYHUKAX;

CaMOCTOATENbHO BblOMpPaTh ONTUMaNbHYO (DOPMY npeacTaBneHns nMHgpopmauum n
NNNIOCTPUPOBaTb pellaemMble 3adadvym HECIOXKHbIMUA CXemamu, guarpammamu, MHOWN
rpacukon n nx KOMUHaLMsaMu;

oueHMBaTb  HAOEXHOCTb  OMOMOrMYeckonW  MHpopMaunm NO  KPUTEPUSM,
NPenfoXKeHHbIM yunTenem nnmn copmMynmpoBaHHbLIM CaMOCTOATENBHO;

3anoMuHaTb U CUCTEMATU3NPOBAaTb BMONOrMYECKY0 MHOPMaLMIO.

B ccbepe oBJiafeHvs yHnBepcalslbHbIMU yH’G6HbIMVI KOMMYHUKaTtuBHbIMU ,qeﬁCTBI/IFIMI/I

O6bLieHue:

BOCMpPUHMMATb 1 (hOPMYNMPOBaTL CY>XXAEHUS, BbipaXkaTb 3MOLMN B NpoLecce
BbINOSIHEHUS MPAKTUYECKMX 1 N1abopaTopHbIX paboT;

BblpaXkaTb cebs1 (CBOKO TOYKY 3PEHNSI) B YCTHbIX W MMCbMEHHbIX TEKCTAX;
pacno3HaBaTb HeBepbabHble CPeacTBa OOLEHNS, MOHMMATb 3HA4YEeHNEe CoLManbHbIX
3HaKOB, 3HaTb M pacno3HaBaTb MPEANOCbUIKN KOHMANKTHBLIX CUTyauuin U cMmsrdaTb
KOH(INKTbI, BECTUN NEPErOBOPbI;

NOHUMAaTb HAMEePEHUs APYrnx, NPOSBNATb YBaXKUTEIbHOE OTHOLLEHNE K COBECEAHNKY
N B KOPPEKTHOM hopme hopMynMpoBaTb CBOW BO3PAKEHUS;

B Xoge Auanora nw/wnu guckyccum 3apaBaTb BOMPOCHI MO CyLLECTBY 0OCYy>XOaemoi
OMONOrM4ecKO Tembl W  BbIiCKasblBaTb UOEW, HaUeNeHHble Ha peLleHne
6ronornyeckon 3agayn v nogaep>kaHne énaroxxenarenbHOCTN OOLLEHNS;
COMOCTaBNATb CBOW CYXAEHUA C CYXOEHUAMU [OpYyrux Y4acTHUKOB Auanora,
obHapy>X1BaTb Pasfmynsa n CXOACTBO NO3ULNIA;

ny6nnu4yHO nNpPencTaBnATb pPe3ynbTaTbl  BbINOJHEHHOIO  GUOSIOMMYECKOrO  OnbiTa
(eKcnepumeHTa, nccnegoBaHns, NPOEKTA);



CcaMOCTOATeNbHO BblOMpaTb hopMaTt BbICTYMIEHNST C YYETOM 3apay npes3eHTauun v
OCOBGEHHOCTEN ayauTopMn W B COOTBETCTBMM C HUM COCTaBfsiTb YCTHble WU
MMCbMEHHbIE TEKCTbI C NCMONb30BaHMEM UOCTPATMBHBLIX MaTepuanos.

CoBMecTHas OeaTenbHOCTb (CoT HUYEeCTBO).

NOHUMAaTb U WUCMONb30BaTb NPEUMyLLLEeCTBa KOMaHAHOW U MHAMBUAYaNbHON paboThbl
NpM  peleHnn  KOHKPETHOW  Buonormyeckon  npobnembl, OBOCHOBbLIBATb
Heo6XoOUMOCTb MPUMEHEHNST TPYNNoBbIX (POPM B3aMMOLENCTBMS MNPU  peLLeHnn
NnocTaBNeHHON y4ebHOM 3apa4u;

NPUHUMATb Leflb COBMECTHOMN OeATENIbHOCTU, KOMIEKTUBHO CTPOUTL OENCTBUSA Mo eé
OOCTVXKEHUWIO:  pacnpepensaTtb ponau, Q[orosapuBaTbCs, 06CyXxgaTtb npouecc wu
pesynsTat COBMECTHOWN paboThl;

yMeTb 0606LLaTb MHEHUS HECKONbKUX Jitogen, NposiBNATb FOTOBHOCTb PYKOBOAUTb,
BbINOSIHATbL NOPYYEHUSA, NOAYMHATLCS;

nfaHMpoBaTb OpraHM3aunio COBMECTHOWN paboThbl, ONpeaensTe CBOK Posb (C YHETOM
NpeanoYTEHNN 1 BO3MOXHOCTEN BCEX YYACTHNKOB B3aMOLENCTBUS), pacnpenensTb
3aja4m Mexnay 4YneHamy KOMaHAbl, y4acTBOBaTb B IpyrnnoBbiXx dopmax pabdoThbl
(o6Cy>xaeHns, 06MeH MHEHMAMMW, MO3rOBbI€ LUTYPMbI U NHbIE);

BbIMOJIHATbL CBOKO 4YacTb paboTbl, AOCTUraTb Ka4eCTBEHHOrO peaynsrara no CcBoemMy
HanpasfeHNIO N KOOPANHNPOBATL CBOU AEUCTBUS C APYrMMM YneHamMu KOMaHapl;
OUeHMBaTb KayeCTBO CBOEro BKfaga B OOWMMA MPOOYKT MO KPUTEPUSAM,
CaMOCTOATENBHO C(OPMYNPOBAHHbLIM y4aCTHUKaM/ B3auMOAENCTBUS; CpaBHMUBATb
pes3ynbTaTbl C UCXOOHOW 3afaden U BKNag KaXKAoro YfeHa KoOMaHgbl B OOCTUMXKEHME
pes3ynsTatoB, pasgensaTb cgepy OTBETCTBEHHOCTU W MPOSABAATb FOTOBHOCTb K
NpPenoCcTaBeHNO OTYETA NEPEL rPYNMNoW;

OBnafeTb CUCTEMOW YHMBEPCASIbHbIX KOMMYHUKATUBHbBIX LENCTBUN, KOTOpas
obecneymBaeT CHOPMUPOBAHHOCTb COLMaNbHbIX HAaBbIKOB U  3MOLMOHANBHOIo
NHTENNEKTA LUKOSIbHNKOB.

B coepe oBnageHusi YHUBEPCAIbHbIMU  YHEOHbIMU  PErynsiTUBHbIMU — [EACTBUSIMU:
CamoopraHusaums:

BbISIBNIATb NPOOGNEMbl AN PELUEHNS B XKU3HEHHbIX U y4EOHbIX CUTyauusaX, UCNONb3ys
6uonornyeckmne 3HaHus;

OPUEHTMPOBATLCA B Pas3NU4YHbIX MOAXOAaX MNPUHATUSA pelleHuid (MHAMBUAYanbHOe,
NPVHATWE PELLEHNS B rpynne, NMPUHATUE PELLUEHNI FPYNNon);

CaMOCTOSATENbHO COCTaBNATb aNrOpuUTM peLLeHns 3agayu (Mn ero 4acTb), BblompaTtb
Ccnocob peLleHns y4ebHom 61MONOrM4ecKon 3agaym ¢ Y4ETOM NMEIOLLIMXCHA PECYPCOB 1
COBCTBEHHbIX BO3MOXHOCTEWN, apryMEHTMPOBAaTb NpeaniaraemMble BapuUaHTbl PELLEHNN;
COCTaBMATb NNaH OEeNCTBUI (NnaH peanusauyy HaMe4yeHHOro anroputma peLueHus),
KOPPEKTUPOBATb  MPEASIOXKEHHbIA ~ anropuUTM € YY4ETOM  MOMNYYEHUS  HOBbIX
O10N0rNYEeCKNX 3HaAHNIN 06 N3y4aeMoM BMONOrMYECKOM OOBLEKTE;

aenatb Bbl6op 1 6paTb OTBETCTBEHHOCTL 3a PELLUEHME.



CaMoKOoHTpoIb (pednekcus):

BNafeTb cnocob6amMmm CaMOKOHTPOSS, CaMOMOTMBaLNN U pedekcum;

AaBaTb afekBaTHYIO OLEHKY CUTyauumn 1 npegnaratb niaH eé nsMeHeHus;

YyUNTbIBaTb KOHTEKCT W MPeaBuAeTb TPYAHOCTWU, KOTOPbIE MOrYT BO3HUKHYTb MNpu
peweHnn y4ebHon 61onorn4eckon 3agayn, agantTmpoBaTh peLleHne K MEHSIOLWMMCSA
obCcTOATENLCTBAM;

OOBACHATL NPUYMHBbI AOCTVKEHUS (HEQOCTUXKEHWS) pPe3ynbTatoB OeATeNbHOCTH,
AaBaTb  OLEHKY MpPUOOBPETEHHOMY OMbITYy, YMETb HaxoguTb MNO3UTUBHOE B
npousoLleuen cuTyaumm;

BHOCUTb KOPPEKTMBbl B [OEATe/IbHOCTb Ha OCHOBE HOBbIX OOCTOATENLCTB,
N3MEHNBLLNXCA CUTyaLUI, YCTAHOBEHHbIX OLUNOOK, BOSHUKLUUX TPYAHOCTEN;

® OLeHMBaTb COOTBETCTBME pe3ysibTaTta uesin N yCrioBUAM.
OMOLIMOHANbHbIV MHTENNEKT:

pasnnyaTtb, Ha3biBaTb U ynpaBniATb COBCTBEHHbLIMY 3MOLMAMN U AMOLUSMUA

ApYyrux;

BbISIBNATb 1 aHANM3npoBaTb MPUYHbI 3MOLI;

CTaBuUTb cebs1 Ha MECTO OPYroro YenoBeKka, NoOHMMaTb MOTUBbLI 1 HAMEPEHUS APYroro;
perynmpoBaTb CNoco6 Bbipa>KEHNS 3MOLMMN.

MpuHATne cebs n gpyrux;

OCO3HaHHO OTHOCUTLCS K OPYrOMY YENOBEKY, Er0 MHEHUIO;

Npu3HaBaTb CBOE MpaBOo Ha OLINOGKY 1 TaKoe >Xe NpaBo Apyroro;

OTKPbITOCTb cebe 1 gpyruwm;

OCO3HaBaTb HEBO3MOXXHOCTb KOHTPONMPOBAaTL BCE BOKPYT;

OBnafeTb CUCTEMOWN YHMBEPCASIbHbLIX YYEOHbIX PErynAaTUBHLIX OENCTBUA, KOTopas
obecneymBaeT OPMUPOBAHNE CMbICNIOBbIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSSA
NO3NUMSA JIMYHOCTM), W >KU3HEHHbIX HaBbIKOB JIMYHOCTK (ynpaBneHus cobon,
cCaMoaNCLUMUMNIINHBI, YCTONYMBOIrO NOBEAEHUS).

I'IpenmeTHble pe3ynbraTbl OCBOEHNA MPOrpamMmmbl B

no3HaBaTeNIbHON (MHTENNEKTyanbHOWN) cepe:

— NpuobpeTeHne onbiTa WCMOMb30BaHUS METOO4OB OWOMOrMYeCcKOW Hayku C Uesblo
N3y4eHnst BUONOrM4YEeCKUX OOBLEKTOB, SABMEHUM W NPOLECCOB: HabnogeHune, onmncaHue,
NpoBeAeHNE HECSIOXKHbIX OUONOrMYECKUX OMbITOB W 3KCMEPUMEHTOB, B TOM 4uUcCne C
MCNOSIb30BaHNEM aHanoroBbIX U LNMPOBLIX B1ONOrNYECKNX MPUOBOPOB U MHCTPYMEHTOB;

— (POPMUPOBAHNE YMEHUS WHTErpupoBatb OUMOIOrNYECKNE 3HAHUS CO 3HAHUAMU W3
ApYyrux y4ebHbIX npeamMeToB (pusnku, Xxmmun, reorpadum, NCTopun, ObLLLECTBO3HAHUA U T.

A.);



— (bopMMpOBaHME YMeHWA pewatb y4ebHble 3agayn OMONOrMYecKOro CoAepXXaHus,
BbISBNATb MPUYNHHO-CIIEACTBEHHbIE CBA3W, NPOBOAUTbL Ka4YeCTBEHHbIE U KONMNYECTBEHHbIE
pacyeTbl, AenaTtb BbIBOL4bl HA OCHOBaHUN NOSyYEHHbIX PE3YNbLTaToB;

— (hopmmpoBaHne yMeHns1 nnaHMpoBaTb y4ebHOE NccnenoBaHmne Nan NnPoOeEKTHYO padboTy
C Y4YeTOM nNoCTaBneHHoW uenn: opMynmpoBaTb NpobnemMy, rmnoTesy U CTaBuTb 3afayu
nccnepoBaHus, BblObMpaTb afekBaTHO MOCTABMEHHON Lenn MeToAbl, AenaTb BbiBOObl MO
pesynsTatamMm UCCNeqoBaHNSa Un MPOEKTHON OeATENbHOCTY;

— (bopMMpOBaHME MHTepeca K yrnybneHuto 6monormyeckux 3HaHui (npegnpodunbHas
noarotoBka M npodeccuoHanbHas opueHTauus) 1 Bbibopy OMONOrMM Kak npoguibHOro
npegMeTa Ha CTyrneHn cpegHero nosHoro obpasoBaHns gnst 6yayuien npodeccrnoHanbHom
AEeATENbHOCTN, B obnactu 6uonorui, MeguuuHbl, 3KOMOrMu, NCUXONoruu, BETepuHapum,
CEeNbCKOro X034nCcTBa;

— BMafjeHMe HaBblkamu paboTbl C UHOPMaUVEN eCTECTBEHHO-HAYYHOro Copep KaHns,
npegcTaBneHHon B pasHon dopme (B BUOE TEeKCTa, TabnuyHbIX LAHHbIX, CXeM, rpadnKoB,
anarpamm, mMopenemn, M3006pa’KeHuin), KPUTUHECKOro aHanmsa MHopMaumm U OLEHKK ee
AOCTOBEPHOCTMW;

— YMeHVe WHTerpupoBaTb OWOMOrMyYeckue 3HaHWA CO 3HaHUAMU OPYrnx Yy4eOHbIX
NPEeOMETOB; MHTEPEC K YryoneHuto OMONOrNMYECKNX 3HAHUA N BbIGOPY OMONOrMM Kak
npodunbHOro MnpeagmMeTa Ha YpOBHE cpepHero oobulero obpasoBaHuss ana  oGyayluen
npodeccnoHanbHON OeAaTeNlbHOCTM B obnactu  6uofniornn, MeguuuHbl,  SKONoruu,
BETEPUHAPUN, CENbCKOro XO3SMUCTBA, NULLEBOW MPOMBbILLSIEHHOCTN, NCUXONOrnnN, NCKYCCTBA,
crnopTta - UMETb YeTKNEe NpeacTaBneHns 0 MaTepuanncTUYeCKoON CyLLHOCTN MFEHOMOB XXMBbIX
OpraHn3mMoOB 1 Perynsumio nx padboTbl;

— 3HaHMe OCHOBHbIX ()aKTOPOB OKpYyXXatoLen cpedpl, BANAIOWNX Ha pasBuTME W
CYLLIECTBOBaHME XMBbIX OPraHN3MoB, afanTtauumn K paktopam oKpy>xaroLen cpeabl;

— 3HaHME OCHOBHbIX MOAXOA0B OWMOTEXHOMNOIMW, WCMNOSIb30BaHMUS €€ OOCTVKEHUA B
COBPEMEHHOWN >XMU3HWN 4YenoBeka, OCOOEHHOCTU MCMOSIb30BaHUSA >XXMBbIX OPraHM3MoB LS
NPON3BOLCTBEHHbIX HY>XX[, YENOBEKA;

— MOHVMaHNe MOMEKYNAPHbLIX MEXaHN3MOB peann3auumn HacnegcTBEHHON HopMaLmmn n
yMeHne cBO6OOHO OnepupoBaTb OCHOBHbLIMU MOHATUAMMK MOSIEKYNSAPHON 6uonornnm n ee
COBPEMEHHbIX HAaNPaBNEHNN — reHOMUKN, METAareHOMMKN, MPOTEOMUKN;

— 3HaHMe OCHOBHbIX 3a060neBaHUN YesloBeKa, MEXAHU3MOB UX PasBUTUA, crocobax KX
ANArHOCTUKU U NIEYEHNS;



— (bOpPMMPOBaHNE YMEHMUS NCMOSIb30BaTh MOHATUNHBIA annapaTt U CUMBOSIMYECKUI S3blK
FEHETUKN, FPaMOTHOE MPUMEHEHNE Hay4HbIX TEPMWHOB, MOHATUW, TEOPWUN, 3aKOHOB O
OObACHEHUS1 HabnogaemMblX  OMONOrMYECKNX OOBLEKTOB, SBIEHUM U MPOLLECCOB,
NO3BONAIOLUMX 3aTI0XKUTb (PYHAAMEHT HAYHHOrO MUPOBO33PEHNS.

B ueHHOCTHO-OpMeHTaunoHHON cdepe:

— 3HaHWe, 4YTO TMPUMEHEHWE COBPEMEHHbIX TEXHONOIMA  MONEKYNSAPHON  Guonorum
NO3BOMSET YCMELWHO pewartb Takue 3n10600HEBHblIE MpPob6nemMbl, Kak oOxpaHa
OKpy>KarLlen cpefbl, COXpaHeHne 300POBbsA YesloBeKa, KOHTPOSb U BOCCTaHOBMEHWE
9KOCUCTEM.



TEMATUYECKOE NMNJIAHUPOBAHUE

Mopaynb «Kak >XUBOTHbIe U pacTeHust npucnocaébnmsBatoTcs» (3BONOLUOHHAA

akonorus) 5-6 knaccbol (68 yacos)

eanHasa cuctema. Agantaumm
(npucnocobnenus). NoHaTne
romeocTasa XMBOro opraHm3ma.
Cnocobbl ero nogaep>xaHus.
OrpaHunyeHus
MOPMONOrNYECKMX U
dunsmonornyeckmx agantayni.
[Moyemy opraHnambl He
CTaHOBATCS 6€CKOHEYHO
60MbLWNMK, MaNEHBKUMU,

Tembl OcHoBHOe coaepxaHue OeaTtenbHoOCTb
LUKOJIbHUKOB
1. Mbl uccnepyem CBoncTBa 1 CTPOEHNE XKUBbIX VccnegosaTenbckue
)XKUBbl€ OOGBHEKTbI OpraHn3moB (CTPOeHNE KNETKMN). paboTbl «Bce nu (CuHnupl,
(12 v) Bug, ocobb — opraHn3m Kak o6enku, ©OGepesbl N T.A.)

oAVHaKoBbIE?

®doTokeecT». [lpakTnyeckas
paboTa

«CocTaBnsiem KHUY
PEKOPAOB  pacTeHuin U
>KMBOTHbIX HAaLLEro Kpas».

OKa3blBaoLWMX OCHOBHOE BNSAHNE
Ha XXN3HEeOEeATeNbHOCTb XNBbIX
OpraHuU3MoB: Temreparypa, CBET,
BNIaXXHOCTb. OCHOBHbIE
3aKOHOMEPHOCTU
NPUCNOCOBNEHNS XKNBbIX
OpPraHN3mMoB K abnoTUYeCKNM
dhakTopawm. [NpucnocobneHms K
OCHOBHbIM abNOTUYECKNM
hakTopam: Temnepartypa,
BIAXKHOCTb U CBET.

BCEAOHbIM.
2. BnusiHue dakTopbl OKpY>KaroLLen cpepl [MpakTnyeckoe 3aHATHE
OKpy>XXatoLyen (abviotnyeckmne, GUOTNYECKNE, «LLBET 1 Tenno» (Ky6uKM
cpeAabl Ha XXuBble aHTpornoreHHble). [Nprumepsbl fbaa B3BECUTb, MONOXMTh
opraHusmbl (24 4) abnoTnyecknx (pakTopos,

B Yawku lNeTpun Ha
pasHoLBETHYIO Bymary,
yepes 30 MUHYT B3BECUTb
3aHOBO — KTO BbICTpee
pacTasn).

[MpakTuyeckoe 3aHATNE

«4T0O pacTBopseTCs B
BOOE» (QKCMEPUMEHT
«Kungkum gom»).
[MpakTuyeckoe 3aHATUE
«[nhdysns BeLLecTs B
BoAe (pacTBopbl)»,
«[1BM>XEeHne pacTBOPOB Mo
LBETKY».

[MpakTuyeckoe 3aHATUE

«Jleg nnaBaeT B BOe
(ancbeprun, 3amepsaHne
BOOOEMOB)>».
MpakTnyeckoe 3aHATHE

«Jleg npun 3amep3aHnn




pacLumpsieTcs»
(paspyLueHne KamHs
(nouBoOGpasoBaHue),
3amep3aHune KNeTok).
[MpakTuyeckoe 3aHATUE
«LLly6a» (Kybunkn nbga
3aBEPHYTb B Pa3sHbIii
mMaTtepwvarn, B3BECUTD).
[MpakTuyeckoe 3aHATUE
«[TMrMeHTbI» (MOXXHO
pasgennTb Ha BaTMaHe
KpacuTtenu n3
dhnomactepoB».
[MpakTuyeckoe 3aHATUE

«KakK »XX1BOTHbIE NnaBatoT B
Boae» (QKCNEPUMEHT C
NUNETKOMN).
Wccneposatenbckne
paboTbl «BnusHmne ceeta
(Tenna, BNa>XHOCTMW,
cocTaBa Mno4Bbl) Ha
pacTeHNsA B eCTECTBEHHbIX
NN UCKYCCTBEHHbIX
ycnosusix» (Ha 4OCTYMNHOM
marepuane).

3. Bsaumopencrtsusa
XMUBbIX OPraHM3MOB
(84)

Buotnyeckune cakTopsbl.
3aKOHOMEPHOCTN pa3BUTUA
MEXBUNO0BbIX
B3aVIMOOTHOLLEHWIA.
Koasonoumns (XMLWHMK-XXepTBa;
napasuT-xo3su1H) SBONIOLMS
cTpaTernin [o6bIBaHNSA NULLN.

CoumanbHocTb. Buabl- BceneHupl.

[MepeveHb pacTeHunn-
BpeauTenen.

ViccnepoBaTtenbckas
paboTta «HabnogeHus 3a
B3aMMOOTHOLLEHUSAMM
>KUBOTHbIX Npu gO6bIBaHN
NUWK (KOPMYLLKM gns NTuy,
019 FOPOACKMX UK
CENbCKUX XXNBOTHbIX). Beb-
Kamepbl».
ViccnepoBaTtenbckas
paboTa
«PacnpocTtpaHeHne

BMNOOB-CNHaAHTPOMOB B
Hawen MecTHOCTN»




4. YenoBek B XXU3HU | AHTpONoOreHHble (hakTopsbl.
pacTeHun n [MpaBga nn, 4To NepBoObITHbIE
XUBOTHbIX? (12 Y) NOON XK B rapMOHUN C
npupogon. OgomMaluHnBaHue n
NPUPYYeHNE XXUBOTHbIX 1
pacTteHun. 3a4em crnacatb
BbIMVpatoLLme BUAbI, KaK 3TO
penatb. KynsTypHble pacTeHus 1
X avkune npegku. Novemy BaxHO
NX COXPaHATb.

PasHoobpasne KynsTypHbIX
PacTEHUN N UX 3HAYEHNE B XKN3HN
yenoseka. KpacHasi KHura sawuemn
Tepputopun. Ocobo oxpaHaemble
TeppuTopun,

3anosegHnkn Poccun n mmpa.

[MpakTnyeckasa paboTa

«PasHoobpasne
KYNbTYPHbIX PacTeEHUN B
BaLLEM PETrNOHE».
WccneposaTtenbckas
paboTa «BnusHne
aHTponoreHHbIX akTopoB
Ha pasBuUTNE pacTEHUI B
ropoge/HaceneHHoOM
NyHKTE».
OKCKypcusa/npakTmnyeckas
pabota «OOIlT B Bawiem
PErnoHe — yHUKasibHble
OBBLEKTLI NPUPOAbI».

5. dkonornyeckue Buocdepa - ogHa n3 BaXKHENLLIMX
Huwm (12 v) obonoyek 3emnu. 4Yto Takoe
«9KONOMMYECKMEe HULLN» U Kak
oHu hopmmpyroTca?
dopmMupoBaHmne 3HaHUM Mo
61opaszHO0BPa3nNo XKNUSHEHHbIX
hopM, NnoBeAEHYECKMX
NpPUCNoco6neHNI,
MogudrKaLMOHHas
N3MEH4YMBOCTb (Ha 6a30BOM
YPOBHE). PacTutenbHbie
coobLecTBa U UX TUMbI.
PasButne n cmeHsbl

pacTuTeNbHbIX COOOLLECTB.

ViccnepoBaTtenbckune
paboTbl «9KONOrnN4ecKmne
HULLW BOKPYr Tebs —
onncaHne hakTopos
OKpY>KaroLLen cpeapl».
ViccnepoBaTtenbckue
paboTbl
«PeHonornyeckne
HabngeHns».

KaneHpapHo-TeMmaTu4eckoe niaHupoBaHue
«KaK >XMBOTHbIE U pacTeHns npucnocabnuBaroTcs»
(aBonroumoHHas akonorus) 5-6 knaccol (68 yacos)

Ne HasBaHue Tembl Kon-Bo Aata npoBegeHus
YPOK YyacoB nnaH cakT
a
1.Mbl uccnegyem  XuBble 06beKTbl ( 12 yacoB)
1 CBoWicTBa 1 CTPOEHNE XMBbIX OPraHN3MOB (CTPOeHME 2
KNETKM).
2 Kak nget XusHb Ha 3emne 2




3 [Mpubop, OTKpbIBAOLNN TalHbI 2
(n/p Ne 1)

4 7KunBoe 1 HexxnBoe nog MUKPOCKOMOM. 2
(n/p Ne 2)

5 OrpaHunyeHus Mopdonornyecknx n pusnonornvyecknx 2
agantauunmn.

6 [MoyemMy opraHn3mbl He CTAHOBATCA BECKOHEYHO 2
60bLUNMU,MANEHBKUMW, BCEALHbLIM.

BnusiHne okpyxxarowien cpefbl Ha XXUBble OpraHN3Mbl
(24 v)

7 daKTopbl OKpy>KawLen cpeabl (abnoTnyeckme, 2
OMOTNYECKNE, AHTPOMOrEHHbIE).

8 [Mpumepbl abNoTUHECKNX (PaKTOPOB, OKa3bIBAKOLLNX 2
OCHOBHOE€ B/IMSIHNE Ha XXNSHEOEATENbHOCTb XXMBbIX
OpraHnU3MoOB: Temrnepartypa, CBET, BaXXHOCTb.

9 [MprcnocobneHnsa K OCHOBHbIM abnOTUYECKNM 2
hakTopam: Temnepartypa, BNaXKHOCTb U CBET.

10 | Noyemy BCeM xBaTaeT mecTta Ha 3emne? 2

11 Kak >X1Bble opraHn3Mbl NEPEHOCAT HEGNAronpuUsaTHbIE 2
015 XKN3HN YCNOBUS

12 | lNpaBga, 4TO pacTeHU KOPMSAT BCEX AaXKe, XULHWNKOB. 2

13 | Npucnocobnenns K OCHOBHbLIM abUOTUHECKM 2
dhakTopam: Temneparypa

14 | NpucnocobneHnsi K OCHOBHbLIM abUOTUHECKM 2
haKTopam: BIa>KHOCTb.

15 | Npucnocobnennsi K OCHOBHbLIM abUOTUYECKM 2
akTopam: CBeT.

16 | lNpakTnyeckoe 3aHATME 2
«4TO pacTBOpsieTCH B BOAE» (3IKCNEPUMEHT « KngKnia
O0M»).

17 | MNpakTnyeckoe 3aHATUE 2
«[ndyans sewecTs B BoAe (pacTBOpbl)»

18 lNpakTuyeckoe 3aHATHE 2

«Jleg nnaesaeT B Bofe (ancbepru, 3amepsaHme
BOOOEMOB)>».
B3aumopaencrBme XXnBbiX OPraHM3mMoB - 8

19 | Kak nutarTca pasHble XXNBOTHbIE. 2

20 | Kak nuTtaetca pacteHune. TonbKo v ANCT KOPMUT 2
pacTeHue.

21 Hy>KHbI N MUHEpPabHbIE COMN XXMBOTHbLIM U YEJTOBEKY. 2

22 Kak MO)XXHO [O6bITb HEPIrmio ANs XU3HW. 3anacatoT nn 2
XKVBblE OpraHn3ma nutartesibHble BellecTBa.

YenoBekK B XKM3HN pacTEHUN U XKUBOTHbIX— 12

23 | OQHOKNETOYHbIE N MHOIOKNETO4YHbIE OPraHN3Mbl NOL, 2
MUKPOCKOMOM.

24 | MOXXHO N XXNTb 1 He AbllaTb 2

25 BosBpaluatoT nn XXnBble OpraHM3Mbl BELLLECTBA B 2

OKPY>KatoLLyo cpegy.




26 KynsTypHble pacTeHus n nx gukne npegku. MNovemy 2
Ba)KHO VX COXPaHATb.

27 | PasHoo6pasune KyfbTypPHbIX PaCTEHUN U UX 3HAYEHVE B 2
XXU3HM YyenoBeka. KpacHasa kHura  Huxeropogckowu
TeppUTOPUN.

28 | Ocobo oxpaHsieMble TEppUTOPUN, 2
3anoBegHnKn Poccun n mupa.

JKonorm4yeckume Huwm - 12 yacos

29 [ NMpupogHoe coobLiecTBo. JKOCUCTEMA. 2

30 | Kak X1BYyT opraHn3mbl B NpUpogHOM COOBLLIECTBE 2

31 Yenosek - 4aCTb XXNBOW Npupoabl. BnusiHne yenoeseka 2
Ha 6uocdepy.

32 | Bce i1 Mbl 3HaeM O XXU3HWN Ha 3emrie. 2

33 | ®opmupoBaHme 3HaHMIN N0 GUopasHOOB6pPa3nto 2
>KU3HEHHbIX (hOpM, NOBEOEHYECKUX NPUCMOCOBEHNIA,
MOAN(PUKALMOHHASA U3MEHUYNBOCTb.

34 | PacTtutenbHble coobuiecTsa U UX TUMbI. 2

PasButne n cMeHbl pacTUTeNbHbIX COOBLLECTB.




Mopaynb «BuotexHonorus» 7-8 knaccbl (68 4yacos)

Tembl OcHoBHOe copep)xaHue AesaTtenbHoCTb
LUKOJIbHUKOB
Tema 1. [MoHsATne 6uotexHonormm. 3a4em MpakTnyeckasa pabota
BunortexHonorus 4YenoBeKYy BUOTEXHONOMNK, B YEM UX «MpUMepb!
(4 v) NPEenMYLLECTBO Nnepen XMMNYeCKUm NPUMEHEHS
CUHTE30M. OCHOBHbIE BMIO0OBHEKTI 61ONOMUHECKIX

OMOTEXHONOMMN: NPOMBbILLSIEHHbIE
MUKPOOPraHn3Mbl, KNETKN N TKaHn
PacCTEHUI, XXNBOTHbIX U YENOBEKA,
brokaTanna3aTopbl.

Cblpbe gns 6uocrHTE3a 1 OLEHKa
ero 61MoNormM4eCcKom LLEHHOCTH.
OCHOBHbIE UCTOYHUKIN yrnepoaa,

asoTa, pocdopa, MUKPOIIEMEHTOB.

VccnepgoBaHue HOBbIX MICTOYHMKOB
Cblpbs (BKNOYas BONPOCHI €ro
npegsapuTenbHON 06paboTKN),
paspaboTka HOBbIX NUTATENbHbIX
cpen, B TOM YuCne BKIIOYaOLLMX
OMOCTUMYNATOPbLI N apyrue
9NEMEHTbI yNpasieHns
onTMMKU3aunn NPoLLECCcoB
6nocunHTe3a. Metogpl onTMMmn3aumm
nuTaTenbHbIX Cpea.

0OBbEKTOB B TBOEN
KNSHW».




Tema 2.
Mukpo6uonorus
(12 v)

[MonoxxeHne NpoKapnoToB B
CUCTEME OpraHN4YecKoro Mmpa.
CTpoeHne 6akTepuranbHON KNETKN.
Knaccudukayunsa 6aktepuia.
Mopdonorus 6aktepunt. [NpocTble n
CNOXXHble METOAbI OKpaLUMBaHWs
6akTepun. dnaunonorus GakTepui:
nuTaHne, opbixaHue, pocT n
pa3MHoOXXeHne. 3HaKOMCTBO C
AoMeHoM Apxen
(ekcTpeMonNbHOCTD,
OCOBEHHOCTU CTPOEHNS KNETKN).

MpakTuka.
JlabopartopHasa paboTta
«PrKCcUpoBaHHbIE
npenapartbl 6akTepun.
Onpepenexne opmbl
NPEaNOXXeHHbIX
KyneTyp
MUKPOOPraHN3mMoB,
NCNonb3ysi MPOCTON
METOL, OKPaCKU».
JlabopaTtopHasa paboTta

«OnpegeneHne Tmna




Mono4HoKucnoe n cnnptToBoe
6poxkeHne. PoToTpodHbIE U
XeMOTPOMHble BaKTepuu.
KuHeTn4eckoe onncaHue npovecca
pocTa MMKPOOPraHN3MOB.
OKCMNOHeHUnansHasi Mogesnb pocTa.
Kunetuka rméenu
MUKPOOPraHN3MOoB.

[MaToreHHble 6akTepun. HymHas
nasnoyka v YyepHas cCMepTb,
60TYyNnn3M, CTONOHSK, TY6epKynes.
NcTopus 60pbbbl €
6akTepnanbHbIMU NHEKLNAMNA.
BonHa 6eckoHe4HOCTU:
aHTUONOTNKIM NPOTUB BaKTEPUNA.
MexaHn3mbl oencTeumn
aHTNOMOTNKOB. MeXXKfeTo4yHas
KOMMYHMKauusa 6aktepuin. HyBcTBO
KBOpyMa.

MpumeHeHne 6akTepuii
yenoBekoM. KuHeTtundeckoe
onvcaHne 6nocnHTe3a NPOAYKTOB
MUKpoopraHnamamu. baktepuu,
KOTOpble MOryT pasnaraTb
nnacTukK.

MukKpoopraHn3mbl B
arpobunoTexHoONornn.
MckyccTBeHHble accoumaumm
PacTeHNN C MUKPOOPraHn3mamm

KNETOYHOMN CTEHKN
METOLOM OKpaLLMBaHUs
no Mpamy» (npwu
HanNM4yMN PeaKkTNBOB).
JlabopartopHasn paboTta
«[1lpurotoBneHne
NPV>XKNU3HEHHbIX
npenaparos
MOJTOYHOKMCIbIX
6aKkTeEPUn».
JlabopaTtopHas paboTa
«[loceB cMbIBa C pyK Ha
Yawku Metpum».
JlabopartopHasa paboTta
«BblgeneHune 4ynctom
KyNbTypbl 6aKTEPUN.
MeTopg, pa3seneHuin.
MeTtog ucToulatoulero
wTpmxa».
JlabopartopHas paboTa
«Mopdonornyeckas
XapakTepucTuka
BbIAENEHHOWN YNCTON
KyNbTYpbl:
XapakTepucTuka
KOMOHUKN, hopma
6aKkTepun, TN
KJIETOYHOW CTEHKM».
JlabopartopHas paboTta
«CpaBHeHVe pocTta
MUKPOOPraHn3mMoB Ha
Yaluke 6e3 n ¢
pob6asneHusi
aHTUONOTUNKOB».
ViccnepoBaTtenbckas
paboTta «[lonck
MUKPOOPraHN3MoB
obnapatoLmx
aHTaroHNCTNYECKOWN
aKTUBHOCTbLIO».




ViccnepoBaTenbckas
paboTa «BblgeneHune
MOJOYHOKUNCIbIX
6akTepun,
nccnegoBaHne nx




aKTUBHOCTU».
WccneposaTenbckas
paboTa «BbigeneHune
6aKTEPUIA NONE3HbIX

0N pacTeHnin».

Tema 3.
dykapuoTuyeckue
OpraHu3mbl B
6unoTtexHosnornm
(nnecHeBble rpnobl,
APOXXKu,
Bogopocnm) (12 v)

[MnecHeBble rpnbbl NPOAYLEHTHI
OMONOrNYECKN aKTMBHbIX BELLECTB
O6Lwan xapaKTepncTuka gpoxoKen
caxapomuueToB. Vctopus
NCNONb30BaHUS OPOXOKEN B
TPaaNLUMOHHON BUOTEXHONOM .
TexHonorun BuHogenus n
xneboneyeHuns,
cneumann3npoBaHHble pachl
apoxokein. Metabonuam ApoXOKEN.
Peakuus cnmpToBOoro 6poXXKeHust.
MonyyeHne BTOPUYHbIX
MeTabonnToB B ApoxiKax. Lpoxokn
Kak NpoayLeHTbl 61MoToNImB.
[MonyyeHne uenesbix 6eKOB B
OPOXOKaX.

Ocob6eHHOCTIN BEreTaTuBHOMO U
NOSIOBOrO Pa3MHOXEHNS Y
APOXOKEN, 3HAYEHNE N3YHEHS
MUTO3a 1 LMTOKNHE3a ANS
onTUMM3aLMn NPoLEeCCOoB
KYNETUBUPOBAHNSA APOXOKEBbBIX
LUTAMMOB, NOHNMaHNS MPUYMH
NaToOreHHOCTN APOXOKEN 1 rpnbos,
nouckKa MuLleHen pyHrmunaos m
pa3paboTKN HOBbIX NIEKAPCTBEHHbIX
npenaparos.

Bopgopocnu — nepcnekTnBHbIN
06bEKT AN NponsBoacTea 6enka n
yrnesonos. buotexHonornyeckne
MEeTOAbl OYUCTKN TBEPAbIX,
XKNOKNX OTXOLOB M ra3006pasHbIX
0TX0A0B nNpon3soncTs. CTOYHbIE
BoAbl. CXeMbl OYNCTKM.

JlabopaTtopHasa paboTta
«[lopcyeT KNeTok
OPOXOKen B Kamepe
[opsieBa».
JlabopartopHas paboTta
«O6Hapy>xeHne
NPOAYKTOB CANPTOBOIO
OpPOXKEHUS: ITUNOBOIO
cnupTa 1 YrieKncnoro
rasa».

JlabopaTtopHas paboTa
«HabntogeHne
Pa3MHOXXEHMS
OPOXOKEBbIX KNETOK».
lNMpakTnyeckasa pabota
«[lony4eHne TBOPOra U
Kedmpa Ha ocHoBe
MOJTOYHOKMCIbIX
6aKkTepun».
lNpakTnyeckasn pabota
«OCHOBHbIE BUAbI KBaca
N NX XapakTepucTmnKa»
«[POX>KK1 1
MOJTOYHOKMCIblE
6akTepuu,
NpPYMeHseMble ons
NPOn3BOLACTBAa KBaca».
lNpakTnyeckasn pabota
«CpaBHUTESbHbIN
aHann3 pasBuUTUS
OPOXOKEN B a9POO6HbIX U
aHaspoOBHbIX
YCNOBUSIX».
lNpakTnyeckasa pabota




BuodunsTpbl, a3poTeHKu,
METaHTEHKWN, OKCUTEHKMN.
AKTUBHbBIN 1N 1 BXOZALLME B HEMO
MUKpoopraHnamsl. icnonssaosaHve
BOOOPOCSEN B O4YNCTKE CTOYHbIX
BOQ,.

«MeToapb! OLEeHKN
CBOWCTB
xnebonekapHbIX
OPOXOKEN.
OcobeHHOoCTK
NPUMEHEeHNs




NPECCOBaHHbIX,
CyLUEHbIX U
WHCTaHTHbIX
OPOXOKEN».
VccnepoBaTenbckas
paboTta «BnnaHune
PU3NKO-XMMUYECKNX
(haKTOpPOB Ha Ka4ecTBO
OMOTEXHONOMMYECKON
npoayKuum (keac,
Kedup, cbip, Xneb n
Ap.)».
ViccnepoBaTtenbckas
paboTa «BnnaHune
PU3NKO-XMMUYECKNX
(haKTOpPOB Ha POCT
Bogopocnu (Chlorella
vulgaris)».

Tema 4.
HacnepcrtBeHHas
nHdopmaums (8 4)

HacnepnctBeHHOCTb U
N3MEHYNBOCTb — OCHOBHbIE
CBOWCTBA >KMBbIX OPraHN3mMoB.
N3meH4nBocTb. Buabl
N3MEHYNBOCTD.

[eH —maTepuanbHbI HOCUTENb
HacneacTBEHHOCTU U
N3MEHYMBOCTUN. HyKnenHoBble
Kucnotbl. Jlokanmnsauus
reHeTM4YeCKoro matepuvana B
knetke. [leneHne KneTok.
Pennnkauyusa OHK. OcHoBHas
AorMa MOneKynsipHon 61Uonornn.
TpaHckpunuumsa. TpaHcnaums.
MyTauun.

MpakTnyeckasa pabota

«MopguunkaumoHHas
N3MEHYNBOCTb (INCTbSA,
UronKn C OQHOro
aepesa)».
lNMpakTnyeckasa paboTa

«[eH — MHCTPYKUMSA No
cOopke KNneTkn (Ha
éncepe nnm
KOHCTPYKTOPE)».
MpakTnyeckasa pabota

«MyTaunsa Ha
6yTepbpoae (nobdon
06BEKT U3 NpeaplayLLen
paboThbl, rae U3MEHeHNe
WHCTPYKLUMN NpUBEOET K
N3MEHEHNIO BHELLIHEIO

BMga
06beKTa)».
Tema 5. [Mono>xeHne BUpPYCOB B CUCTEME MpocmoTp
opraHnyeckoro mupa. CTpykTypa u OOKYMEHTalIbHOro

Bupyconorus (6 4)

XUMUYECKNIA COCTaB BMPYCOB.
Knaccuduvkaumsi BUpycos.
Penpogykunsa supycos. Bupycebl -
BO30yanTENN NHPEKLMOHHbIX
6onesHein. OHKOBMPYCbI.
BakTepunodaru: ctpoeHue,

hunbma o Bupycax.
lNpakTnyeckasa paboTa.
«MeTop paszsegeHnin.
MpakTnyeckaa paboTa.
«TuTpoBaHne

6akTepuodaros».




CBOWCTBA, NPMMEHEHNE.
Buonornyeckune metonbl 60pbbbI C

BMpYycamum.

Tema 6. leHHas

OCHOBbI FEHHOW NHXXEHEPUM.
BekTopa. Cneundunyeckune

lNpakTnyeckasn pabota

UHXEeHepna U «QHIOHYKeasb!
6uoTexHosorMm hepMeHTblI 6aKTEPUI. pecTprKLMK (paboTa ¢
(84) BuoTtexHonormum npogykumm HyKNEOTUAHBIMY
6enkoB B 6aKTepuanbHbIX nocnenoBaTenbHOCTAMM
KynbTypax. JOCTUXEHNSI FeHHOM ha Gymare)».
NHXXEHepUN 1 BUOTEXHOMOTI. MpakTyeckas pa6oTa
CRISPR/Cas — cuctema
afanTUBHOIO UMMYHUTETa GaKTepwii «[€HHbIE HOXHNLbI -
n apxen. FMO. MeTtogbl nony4eHns CRISPR/Cas
MO. (MopgenupoBaHue Ha
oymare)».
WNrpa-gnckyccms:
«Bbimrpanm rpaHT Ha
cosnaHne TMO».
Tema 7. domecTnkauusi OCHOBHbIX Inckyccus
BunoTtexHonoruv B OOMAaLLHMX XKNBOTHbIX; «[1OMECTVKALWS, BCE NN
)XMBOTHOBOACTBE COBPEMEHHbIE 9KCMEPUMEHTbI NO PACTEHUS 11 KUBOTHBIE,
(84) OOMECTMKaLNN XXNBOTHbIX KOTOPbIE XMBYT PSLIOM C
(nMcuua, Hopka 1 Ap. ~ 4ENOBEKOM MM
9KCMEPUMEHTbI Hay4YHOW LLKOJSbI OOMALLHNBAIOTCS?
akagemuka bensiesa). MOXHO NN CUATATL
CoBpeMeHHble MeTofp! B TapakaHa
>XNBOTHOBOACTBE: TPaHCMIaHTaums OIOMALLHEHHbIM
9MOPUOHOB, XUMEPHbIE XXNBOTHbIE, SKUBOTHBLIM?5.
KNOHpoBaHIie. MpakTnyeckas paboTa
OCHOBHbIE 6ONE3HN XKNBOTHbIX U
POfb NaTOreHHbIX «MeToauka
MWKPOOPraHn3mMoB 1 NapasnToB B KNOHNPOBAHIA
pasBUTUM 3aGonesaHmii pomawwnnx | (MOA€NMpoBaHye Ha
>XKMBOTHbIX 1 OCHOBHbIX Mepax Gymare).
60pbObl C HAMW; POSb MONE3HbIX MpakTneckas pa6ora
MWUKPOCUMOVOHTOB B OpraHu3me «CocTaBneHne paynoHa
XXUBOTHbIX. [onoXxmnTenbHoe n NUTaHNS XKNBOTHOTO,
no6o4Hoe (oTpULaTENBHOE) pacyeT pacxogoB Ha
BO3OENCTBUN aHTUONOTUNKOB Ha copep>xaHune».
opraHn3m B XOA€e NneveHus VccneposaTenbckas
>KNUBOTHbIX; LIeNn 1 3agaduv paboTa «OueHka
BeTepuHapun. brnotexHonorus KayecTBa MONOYHOMN
KOPMOBbIX MPenapaTos. NPOAYKUNAN>.
Tema 8. OcCHOBHblE METOAOLI CENEKLNN. MpakTnyeckasa paboTa

BuoTtexHonorum B

[Mépugmsayusa. opmel oTéopPA.

«BblpalumBaem ropox.




pacTeHueBoacCTBe

OcHoBHble Harnpas/ieHNA

Kak nposecTu




(10 v)

cenekuunmn: yny4ieHme
YPOXXaNHOCTU, YCTONYMBOCTU K
OnoTN4ECKNM N abNOTUHECKUM
hakTopam.

OcHOBHbIE Noaxoabl Cenekumm n
OMOTEXHOSNOMNN KYNBTYPHbIX
pacTtenuin, mépuansauus,
oTAaneHHas rmépuansaums,
NCKYCCTBEHHbIN OTOOpP, reTepos3uc,
TpaHcdhopMauus, MyTareHes,
reHeTn4ecKoe peaakTupoBaHue).
NcTopua cenekumn B Poccun un
MUpe, NCTOPUS PasBUTUS
Ba>KHENLINX COPTOB KYNBTYPHbIX
pacTeHuni.

Kak yenosek MoxeTt
MogudunumpoBaTb pacteHns?
[eHHasa NHXXeHepust pacTeHnmn: YTo
Takoe reHeTnyecKasa NH>XeHepusi

pacTeHunin. TpaHCreHHble pacTeHus.

MeTtogbl nonydeHns. ObpasoBaHne
OMyXOnen y pacTeHuiA.
ArpobakTtepuanbHas
TpaHcdhopmaums: Ti-nnasmuabl.
leHbl T-AHK. MonekynsipHo-
reHeTU4eCKne MexaHn3mMbl
TpaHcdhopmMaunn. [eHeTn4eckoe
penaktTuposaHue. CoBpeMeHHble
noaxogpbl N JOCTUXXEHNS
reHeTNYECKOro pefakTMpoBaHus
pacTeHn.

EcTb nun »xxn3Hb B npobupke?
BuoTtexHonorusa KynsTypHbIX
pacTeHu.

CKpeLumBaHue y
ropoxa».
lNpakTnyeckasn pabota
«[@HOMHbIE HOXKHULbI
(MopenupoBaHne
paboTbl CUCTEMbI
CRISP-Cas).
WccneposaTtenbckas
paboTa «BbipawmBaHne
pacTeHnin B Npobupke»
(MOXXHO
BOCMO/Ib30BaTbCS
pesynsratamm
npegpiayLwmnx
9KCMEepUMEHTOB Mo
COCTaBNEHNIO
nuTaTesbHbIX
pacTBOpPOB AN
pacTeHuni).




KaneHpapHo-TemaTu4yeckoe njiaHupoBaHue

«BuortexHonorus» 7-8 knaccbol (68 4acos)

YPOK

HasBaHue Tembl

Kon-Bo
yacosB

Aarta
nposepeHust

nnaH c¢hak
T

BuoTtexHonorus (4 4)

[MoHsATME BuoTEXHONOMMK. 3a4eM YenoBeKy
OMOTEXHONOMY, B YEM NX MPEMMYLLLECTBO nepen,
XUMNYECKUM CUHTE3OM.

OcCHOBHble OMOO6BEKTbI BUOTEXHONOMNN:
NPOMBbILLSIEHHbBIE MUKPOOPraHU3Mbl, KNETKN U TKaHN
PaCTEHNIA, XXKNBOTHbIX U YenoBeka, 61uokaTann3aTopbi.
Cblpbe ons 6uocrHTE3a 1 OLEHKAa ero
O1ONOrNYecKom LLEHHOCTN.

Cblpbe ansa 6MoCcnHTESA N OLIEHKA €ro
61NONOrMYeCcKom LLEHHOCTH.
OcCHOBHbIE UCTOYHUKIM yrnepoaa, a3oTa, pocoopa,
MUKPO3MIEMEHTOB.

MccnepgoBaHue HOBbIX MICTOYHMKOB Chipbs (BKKOYas
BOMPOChLI €ro npeasapuTenbHoin o6paboTKn),
paspaboTka HOBbIX NUTaTESNIbHbLIX Cpen, B TOM Ynicne
BKJIOYAOLLMX BMOCTUMYNATOPbLI 1 APYrne 3NeMeHThbl
ynpasneHns n onTuMmn3aummn npoLeccoB GUOCNHTE3a.
MeToapbl onTuMmn3auum nuTaTeNbHbIX cpeq.

Mukpo6uonorus (12 4)

[Mono>xeHne NpoKapnoToB B CUCTEME OPraHN4eCKOro
mMupa. CTpoeHue 6akTepuasnibHON KNETKN.
Knaccudukauusa 6aktepuia.

Mopdonorus 6aktepuii. [pocTble N CNOXXHbIE METOAbI
oKpalumBaHusa 6akTepuin. Pusnonorna 6akTepuii:
nuTaHne, gbiXxaHne, pocT N Pa3MHOXEHME.

3HaKOMCTBO C OMEHOM Apxeun (3KCTPEMOMUNBLHOCTD,
OCOBEHHOCTWN CTPOEHNS KNETKN).

Mono4HOK1cnoe 1 CNMpToBoe
Opo>XKeHMe.




POTOTPOHBLIE N XEMOTPO(PHbIE BaKTEPUM.
KnHeTnyeckoe onncaHue npotecca pocta
MUKPOOPraHN3MOB.

10

OKcnoHeHUnanbHas mofgens pocta. KnHetunka ruéenn
MUKpOOpraHn3moB. [NaTtoreHHble 6akTepun. HymHas
nanoyka n YepHas cMepTb, O0TYNN3M, CTONOHSK,
Ty6epKynes.

11

NcTopus 60pbbbl ¢ 6akTepmanbHbIMU NHDEKLNAMNA.
BolHa 6ecKoHeYHOCTU: aHTUBMOTUKN NPOTUB BaKTEPUIA.
MexaHn3mbl encTBUn aHTUONOTUKOB.

12

MexxKkneToyHas KOMMyHuKaums 6aktepun. HyBcTBO
kBopyMma. lNprumeHeHne 6aKkTepuin HENOBEKOM.

13

KuHeTnyeckoe onncaHme 6uocnHTe3a NpoayKToB
MUKpoopraHnamamu. baktepun, Kotopble MOryT
pasnaratb

nnacTuK.

14

MwuKpoopraHnambl B arpobroTexXHONoru.
cKyccTBeHHbIe accoumanmm pacTeHni ¢
MUKPOOpraHn3Mamu

15

JlabopaTtopHas paboTta «Mopdonornyeckas
XapaKTepucTuka

Bbl4ENEHHON YNCTON KYNbTYPbl: XapakTepucTnka
KOSIOHMW, (hopmMa 6aKTepUn, TUM KNETOYHOWN CTEHKI».

16

JlabopaTtopHas paboTta «CpaBHeHMe pocTa
MNKPOOPraHM3MoB Ha Yallke 6e3 n c gobasneHns
aHTUONOTUNKOB».

dykKapnoTnyeckme opraHm3mbl B 6MOTEXHONOrnN
(nnecHeBble rpubbl, APOXOKK, Bogopocnu) (12 4)

17

[necHeBble rpubbl NPOAYLIEHTbI BMONOrNYECKIN
aKTMBHbIX BellecTB. O6LUas XxapakTepuUcTnkKa OPOXKen
caxapOMULIETOB.

18

McTopusi ncnonb3oBaHus POXOKEN B TPagULMOHHON
OnoTeXHONOrMN. TEXHONOrMN BUHOAENNSA 1
xneboneyenHns, cneynann3npoBaHHbIe pachl
OPOXOKEN.

19

MeTabonnam gpoxoken. Peakuus cnmptoBoro
OpOXKEHUS.
[MonyyeHne BTOPUYHbBIX METABONUTOB B OPOXOKAX.

20

[pOXOKM Kak NpoayLeHTbl 61oTonuB.
Mony4yeHre LeneBbiX 6ENKOB B APOXKaX.

21

Mony4eHne LeneBbiX 6GENKOB B APOXOKaX.

22

Oco6eHHOCTN BEreTaTBHOIO 1 NMOIOBOIO PasMHOXXEHUS
y

APOXOKEN, 3HAYeHNe N3YHeHNs MUTO3a 1 LUTOKMHEe3a
Ons

ONTUMU3ALNN NMPOLIECCOB KYNbTUBMPOBaHNS
OPOXOKEBbIX

LUTAMMOB.




23 | Npr4mrHbI NATOreHHOCTN OPOXOKEN 1 rpnboB,noncka 1
MULLEHEN PYHIMMUMAOB N pa3paboTKN HOBbIX
NneKapCTBEHHbIX NpenapaTos.

24 | Bogopocnu — nepcnekTUBHbIN OOBLEKT OJ1s 1
npon3BoLACTBa 6enka 1 yrnesoa0s.

25 | bnoTtexHonorn4eckne MeToabl O4NCTKM TBEPAbIX, 1
XKNOKMX OTXOLOB M ra3006pasHbiX OTX040B
npoun3BoacTs. CTO4YHbIE
BoAbl. CXeMbl OYNCTKM.

26 BuonneTpbl, a3pOTEHKN, METAHTEHKN, OKCUTEHKM. 1

27 | AKTUBHbIN 1N 1 BXOZALLMNE B HEMrO MUKPOOPraHN3Mbl.
cnonb3oBaHne BOJoOpOCen B O4MCTKE CTOYHbIX BOA.

28 | JlabopaTtopHas paboTta 1
«OBHapy>XxeHne NPOAYKTOB CNNPTOBOIO BPOXKEHMS:
3TUNOBOIro CNUPTAa W YIMEeKNCoro rasa».

HacnepcrBeHHas nHdopmauus (8 4)

29 | HacneacTtBeHHOCTb U UIBMEHUYNBOCTb — OCHOBHbIE 1
CBOWCTBA >XXMBbIX OPraHn3mMoB.

30 | I3ameH4ymBOCTb. Bngbl N"3MEHYNBOCTb. 1
[eH —maTepuanbHbI HOCUTENb HACNEACTBEHHOCTU U
N3MEH4YNBOCTU.

31 HyknenHoBble KUCNOTbI. JIoKanusaumsi reHeTu4ecKoro 1
mMaTepuana B KneTke.

32 | denenue knetok. Pennukauna OHK.

33 | OcHoBHas gorma MonekynsapHon 6Uonoruu.

TpaHcKpunums.

34 | TpaHcnaums.

35 | MyTtauuw.

36 | MNpakTudeckasa pabota «MyTtauus Ha 6yTepbpoae
(tobon 06BeKT N3 NpeablayLen paboTel, rae
N3MEHEHNE NHCTPYKLMU NPUBEAET K USMEHEHWIO
BHELLHEro Bnaa o6bLeKTa)».

Bupyconorus (6 4)

37 lNono>keHne BUpPYyCcOB B CUCTEME OPraHNYeCcKoro Mmpa. 1

38 CTpyKTypa U XMU4ECKNIA COCTaB BUPYCOB. 1

39 [ Knaccudmkaums Bupycos. PenpoayKuusi BUpyCoOB. 1

40 | Bupyceol - Bo36yanTenn NHMEKUNOHHbIX 601E3HEN. 1
OHKOBUMPYCHI.

41 BakTepuogarn: ctpoeHne, CBONCTBA, NPUMEHEHNE. 1

42 | bnonornyeckne metogpl 60pbbbl C  BUpPyCaMu. 1

leHHas wnHXeHepusi u GuoTexHonorum (8 4)

43 | OcHoBbI reHHOW UHXXeHepun. BekTopa. 1

44 | Cneuundumyeckme pepmeHTbl 6aKTEPUN. 1

45 | buotexHonornm npoaykumm 6enkos B 6akTepuanbHbIX 1
KynbTypax.

46 | [OCTMIXKEHUSA FEHHON WNHXXEHEPUN N BUOTEXHOMOMMI. 1

47 | CRISPR/Cas — cuctema aganTMBHOrO MMMyHUTETA 1

GakTepun 1 apxen.




48

"MO. MeTtogpl nony4eHns MMO.

49

[MpakTnyeckas paboTta «[eHHble HOXHMUbI - CRISPR/Cas

(MopgennpoBaHue Ha 6ymare)».

50

Nrpa-gnckyccus:

«Bbivrpan rpaHTt Ha cosganue TMO».

BuoTtexHonorMm B  XKMBOTHOBOZACTBE (8 4)

51

[omecTrKaumsa OCHOBHbIX JOMALLUHUX XXUBOTHbIX;
COBPEMEHHbIE 9KCMNEPUMEHTbI MO AOMECTUKaUNn

>KMBOTHbIX (M1curua, HopkKa 1 gp. — 9KCNepUMEHTbI
Hay4YHOW LUKOJSbl akagemuka bensesa).

52

CoBpeMeHHble MeTOAbI B XKUBOTHOBOACTBE:
TpaHcnnaHTauusi SMO6PNOHOB, XNMEPHbIE XXUBOTHbIE,
KNIOHVPOBaHMeE.

53

OCHOBHbIE 6ONME3HN XXNBOTHbIX 1 POSib NATOMEHHbIX
MUKPOOPraHn3MoB 1 NapasnToB B pasBuTumn
3aboneBaHnin JOMALLHNX XXNBOTHbIX M OCHOBHbIX Mepax
60pbbbl C HUMU;

54

Ponb NonesHbIX MUKPOCMMOMOHTOB B OpraHnu3mMe
>KMBOTHbIX. [MonoxXxntensHoe n nobo4yHoe
(oTpyuaTenbHoOe) BO3AENCTBMN aHTUONOTUKOB Ha
OpraHn3Mm B XOL4e NeYEHNS XXUBOTHbIX;

55

Ll,e.l'll/l n 3agavn seTepunHapun. BuoTtexHonorus
KOPMOBbIX npenaparos.

56

MNpakTnyeckasa paboTta

«MeTopuka KnoHnpoBaHus (MogennupoBaHue Ha
oymare).

57

[MpakTnyeckasa paboTta

«CocTtaBneHne paunoHa nnTaHnAa XXnBOTHOIO, pacHeT
pacxogoB Ha coaep>KaHune».

58

ViccnepoBaTtenbckas paboTa «OueHka Kka4yecTsa
MOJIOYHOWN NPOAYKLUNN».

BuotexHonorum B pacteHneBsoactse (10 yacos)

59

OCHOBHbIe METObI CEeNeKLUN.

[Mépuansauns. Popmbl oTbOpPA.

60

OcCHOBHbIE HanNpaBNeHUs Cenekuun: ynyylueHne
YPOXXaNHOCTWN, YCTONYMBOCTU K OBUOTUHECKUM U
abuoTnyeckm hakTopam.

61

OcHOBHble nNoaxoabl cenekumm n 6uoTeXHONOr NN
KYNbTYPHbIX
pacTteHuin, mépungnsaums,otganeHHas rmépugnsaums,

62

NckyccTBeHHbIN 0TOOP, reTeposunc,
TpaHcopmMauns, MyTareHe3,reHeTu4eckoe
penakTupoBaHume).

NcTopusa cenekuum B Poccum n mupe, nctopus
pasBuUTnNA

Ba)KHENLNX COPTOB KYNBTYPHbIX PaCTEHUN.




63 | Kak yenosek MOXET MoanduumpoBaTb pacTeHms? 1
[eHHasa NHXXeHepust pacTeHnin: YTo Takoe reHeTnyeckas
NHXXEHepUs pacTeHni. TpaHCreHHble pacTeHus.

64 | Metogpl nony4veHus. O6pasoBaHne Onyxonen y 1
pacTeHnI.

65 | ArpobakTepunanbHas 1
TpaHchopmauus: Ti-nnasmugbl. Fensl T-AHK.

66 | MonekynsapHo-reHeTn4eckne MexaHn3mbl 1

TpaHchopMaumn. eHeTnHeCKoe peaakTupoBaHue.
CoBpeMeHHble Nogxoabl N AOCTUMXKEHUSA FrEHETUHYECKOrO
PEenaKTUPOBaHNS PacTEHWM.

67 | ECTb nn xun3Hb B Npobupke? buotexHonorus 1
KYNbTYPHbIX
pPacTEHNIA.

68 | O606LeHne maTeprana pa3genos. 1

YHEBHO-METOANYECKOE OBECINEYEHUE OBEPA3OBATEJIbHOIO NMPOLIECCA

Buonorus. 5 -8 knacchbl: y4ebHNK ansa obuweobpasoBaTesibHbiX opraHn3auni. lNMaceyHuk B.B.,
CymatoxuH C.B., Kanunosa I.C. nog pegakuuen NaceyHnka B.B. «<MapgaTtensctso
«[MpocseLyeHune», 2014r. (AkageMn4ecKnin LUKOMbHbIN YHEOHUK. JTMHNSA XXN3HN).

METOANYECKUE MATEPUAIDbI OIS YYUTENSA

Mporpamma paspaboTtaHa Ha OCHOBe aBTOpckKouW nporpammbl B.B. [lacedHuka wu
KOnnekTnea asTopoB. buonorusa. Paboune nporpammbl. [lpegmeTHas nvHUSA y4eOHNKOB
«JTInHnA Xn3Hm» 5-9 knaccoel. M.: MNpocsewwenmne, 2013. — 80 c. (CooTBeTcTBYET TPEOGOBAHMAM
®IrOC) n opmeHTpoBaHa Ha paboTy No y4e6HO-METOANYECKOMY KOMIJIEKTY:

YuyebHuk «brnonorus 5-6 knacc», B.B. Nace4yHuk, C.B. CymatoxuH, IC. KannHosa. Noypo4Hble
paspaboTkun «buonorus 5-6 knacc», B.B. Nace4Hnk n gp.
YYEBHOE O6OPYAOBAHUE

CnpaBoyHble Tabnuubl. Habop y4ebHOro obopynoBaHus Ons NpoBefeHus 1abopaTopHbIX
pabot no 6uonorun. Mukpockonbl. Konnekuun pasgatodHbix maTtepuanos. [epbapun.
Myns>xu. [deMOHCTpaunoHHble Tabnuubl "MeTtogbl 6uonornn’, "CBOWNCTBO >XMBOro",
"CTtpoeHne mukpockona", "CtpoeHune knetkun", "TkaHn", "CtpoeHune 6aktepun".

MuKponpenapaTbl pasfnyHbIX PacTUTENbHbLIX TKaHEN.

Mynspkn NnogoBbIX TEN WNANOYHbIX rpruboB. HaTypanbHble 06bEKThI (TPYTOBUK,
P>XXaB4MHa, rONOBHSA, CMOPbIHbSA). [epbapHble 3K3eMNNAPbI pacTeHuin (Mxa (Ha
MECTHbIX BrAax), CNoOpo HOCSLLEro XBoLa, NanopoTHNKA, XBOU 1 LUNLLIEK XBOMHbIX
(Ha NnpuMmepe MeCTHbIX BUAoB). OTnevyaTkn NCKonaemMblX pacTEHUMN.

LNPPOBbLIE OBPA3OBATEJIbHbBIE PECYPCbl U PECYPCbI CETU
MHTEPHET




¢ 1. EgnHas konnekumst Lndposbix ObpasoBaTtensHbix Pecypcos. — Pexxum gocTtyna :
http://school-collection.edu.ru. http://www. resh.edu.ru., http://www. infourok.ru.
http://foxford.ru. http://uchi.ru.

¢ 2. KM-wwKona (o6pasoBartenbHasa cpefa s KOMMAEKCHON MHopMaTn3aumn LKOnbI). —

Pexxum gocTtyna : http://www.km-school.ru.


http://school-collection.edu.ru
http://foxford.ru
http://uchi.ru
http://www.km-school.ru
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	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА 
	Варианты реализации программы и формы проведения занятий. 
	СОДЕРЖАНИЕ КУРСА ВНЕУРОЧНОЙ ДЕЯТЕЛЬНОСТИ 
	1.​Мы исследуем живые объекты (12 часов) 
	2.​Влияние окружающей среды на живые организмы (24 часов) 
	3.​Взаимодействия живых организмов (8 часа) 
	4.​Человек в жизни растений и животных? (12 часов) 
	5.​Экологические ниши (12 часов) 

	Модуль «Биотехнология» 7-8 классы (68 часов) 
	1.​Биотехнология (4 часа) 
	2.​Микробиология (12 часов) 
	3.​Эукариотические организмы в биотехнологии (плесневые грибы, дрожжи, водоросли) (12 часов) 
	4.​Наследственная информация (8 часов) 
	5.​Вирусология. (6 часов) 
	6.​Генная инженерия и биотехнологии. (8 часов) 
	7.​Биотехнологии в животноводстве (8 часов) 
	8.​Биотехнологии в растениеводстве (10 часов) 

	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ КУРСА ВНЕУРОЧНОЙ ДЕЯТЕЛЬНОСТИ 
	Личностные результаты: 
	Метапредметные результаты: 
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ 

