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IlosichuTeIbHAA 3aNIHCKA
1. ®depaepanbHbIv 3aKOH 0T 29.12.2012 Ne 273-d3 (peg. o1 31.07.2020) «O6
o6pasoBaHuK B Poccuiickoin deaepaymm» (C U3m. 1 gon., BCTyn. B cuny ¢ 01.09.2020.
2. MacnopT HaumoHanbHoro npoekta «ObpasoBaHue» (YTB. Npesmanymom CoBeTa
npwv MNpesngeHte P® no cTpaternyeckomy passnuTuO N HaLMOHa/IbHbIM NPOEKTaM,
NpoTOKON OT 24.12.21r.
3. lNocypapcTeeHHas nporpamma Poccuiickoin depaepaumm «Pa3BuTre 06pa3oBaHUs»
(YTBepxaeHa NMoctaHosneHnem MNpasuTensctea PP ot 26.12.2017 N 1642 (peg. oT
22.02.2021) «O6 yTBEpXAeHWW rocyaapcTBEHHONM Nporpammbl Poccniickoi
depepaumm «Pa3BuTne 06pasoBaHNN.
4. MpodeccroHabHbIN cTaHdapT «Megaror (Negarornyeckas AesTeNbHOCTL B
[OLUKO/IbHOM, Haya/lbHOM 06LLEeM, OCHOBHOM 06LLEM, CpefHeM 0bLiemM 06pa3oBaHUN),
(BocnuTatens, yunTenb)» (ped. ot 16.06.2019 r.) (Mpuka3s MuHuctepcTea Tpyaa u
coymanbHom 3aupTbl P® 0118 okTa6pa 2013r. Ne 544H, CM3MEHEHNAMBHECEHHbIMM
npukaszoM MmnHmncTepcTBa Tpyda v cousawmTsl PO oT 25 aekabps 2014r.
5. MpodeccmoHanbHbI cTaH4apT «MMegaror 40NONHUTENLHOrO 06pa3oBaHuUs AeTel 1
B3poc/bIx» (Mprka3s MnHMCTepcTBa Tpyda U coumanbHom 3awmTel PO ot 5 mas 2018
r. N 298H «O6 yTBepXXAeHNN NMPOhecCMOoHaIbHOro
CTaHfapTa«lleaarorgononHUTENIbHOrO 06pa3oBaHNA AETEN U B3POCIIbIX».
6. ®efepanbHbIA rocynapcTBeHHbIV 06pa3oBaTe/bHbIN CTaHAAPT OCHOBHOIO 06LUEro
06pa3oBaHus (YTBepXAEH Npnkaszom MunHUCTepCTBa 06pa3oBaHmMs 1
HaykunPoccuiickoi ®epepaumm ot 17 aekabps 2010 r. N 1897) .
7. ®efiepanbHbIN FOCYAAPCTBEHHbIN 06pa30oBaTe/IbHbIN CTaHAAPT CPEAHErO OBLLEro
06pa3oBaHus (YTBEPXAEH NprKa3oM MuHUCTepcTBa 06pa3oBaHmns U
HaykunPoccuiickoln degepauumn ot 17 mas 2012 r. N 413) .
8. MeToamnyeckme peKoMeHaLMm No Co34aHnIo U (DYHKLMOHMPOBaHMIO AEeTCKUX
TexHonapkoB «KBaHTOpMyM» Ha 6a3e 06LLe06pa3oBaTe/IbHbIX OpraHu3aLunii
(YTBEpPXAEHbI pacnopskeHneM MUHUCTePCTBA NPOCBELLEHNS POCCUIACKOM
®epepaumm o1 12 aHeaps 2021 r.)
9.CocTaBneHa Ha ocHoBe MeToanyecknx pekomeHgaumii B.B.bycnakos, A.B.MNbiHeeB
Peann3sauus 06pa3oBaTe/ibHON NPOrpaMMbl eCTECTBEHHO-HAYYHOM 1
TEXHOMI0MMYeCcKO HanpaeieHHOCTEN Mo 61oNornm ¢ UCNoNb30BaHEM 060PYLOBaHNA
LeHTpa «ToyKa pocTa».
OcHallegHKe 06L1e06pa3oBaTe/ibHbIX LLUKO/ COBPEMEHHbIM aHa/10r0BbIM U LIU(POBbLIM
060pynoBaHVEM SBNSETCA MaTepuabHON 6a30ii peannsaunm depepanbHOro
rocyfapCTBeHHOro 06pasoBaTe/lbHOro CTaHAapTa. ATO OTKPbLIBAET
HOBbIEBO3MOXHOCTM B YPOUHOI 1 BHEYPOUHOI, BHEKNACCHOMN AeATENIbHOCTYU U
ABNAETCA HEOTHEM/IEMbIM YCI0BMEM (HOPMUPOBAHUS BbICOKOTEXHOMOMMYHOI Cpeapbl
LLIKO/TbI, 6e3 KOTOPOIA CNIOXHO NPeCTaBUTb He TO/IbKO MPOoguibHOe 06yYeHune, HO
MCOBPEMEeHHbIN 06pa30BaTe/bHbIV NpoLece B LiesioM. PaspacTaeTcs nose B3au-
MOZENCTBUSA YUEHNKA N YUUTENSA, KOTOPOE pacnpoCTpaHsAeTCs 3a CTEHbI LWKO/bI B
peasibHbIA U BUPTYasbHbIA coLmnyM. Vicnonb3oBaHme y4ebHOro 060pya0BaHMS
CTaHOBUTCS CPeACTBOM 06eCneyveHns 3Toro B3aMMoencTeus, TeM 6o/ee B YCI0BUAX
06yyeHUns NpegmeTy Ha yriny6iéHHOM YpOBHe, npeAnonaraeMoM npoduansaunent
06yueHus.
B pamkax HaumoHanbHOro npoekta «O6pa3oBaHmMe» CTasio BO3MOXHbIM OCHaLLEHMe
LLIKO/T COBPEMEHHbIM 060pY0BaHMEM LieHTpa «TouKa pocTa». BHefpeHWe 3Toro
060pyaoBaHMA MO3BONAET KAYECTBEHHO U3MEHUTbL MPOLEeCcC 00yyYeHns 6UOorun.
MosBNAETCA BO3MOXHOCTb KO/TMYECTBEHHbIX HAONHOAEHWNIA N ONbITOB A8 NONYYeHUs
[0CTOBEPHOM MH(hopMaL MM 0 BUONOrMYecKmX npoteccax n obbvekTax. Ha ocHoBe



MOYYEHHbIX 3KCNEPUMEHTa/IbHbIX JaHHbIX 06y4aeMble CMOMYT CaMOCTOATE/TbHO
[ienaTh BbIBOAbI, 0606LLATL Pe3y/bTaTbl, BbIABIATL 3aKOHOMEPHOCTH,

4TO Ha Hall B3r/isif, CNoco6CTBYET NOBbILEHNIO MOTMBALUN 0OYYEHUSA LUIKO/IbHUKOB.
BbICOKas CNOXHOCTb paboTbl C COBPEMEHHbLIM LM(POBLIM, 06ecneyeHe ero paboTo-
CNOCOBGHOCTU, HEJOCTATOYHOCTb METOANYECKOr0 06ecneyveHns — BCE 3TO 3a4acTyto
BCTYrMaeT B NPOTUBOPEYME C HeJOCTATOYHOCTbH MH(OPMALMOHHBIX
MVHCTPYMEHTa/IbHbIX KOMMNETEHLMIA Nefarora. PaspelleHne 4aHHOTO KOHMANKTa
BO3MOXXHO B MPaKTUYECKOM LeATe/IbHOCTM, B BbINOSHEHWUMN AEMOHCTPALMOHHbIX 1
nabopaTopHbIX paboT, opraHM3aLuy 1abopaTopHOro IKCNeprMeHTa, B OpraH13auum
MPOEKTHOW 1 y4ebHO-MCCNef0BaTeIbCKON AeATENbHOCTH 00y4ato- wmxcs. B
npouecce aKcnepyMeHTaIbHOM paboTbl yyalpecs NpMobpeTatoT ONbIT MO3HAHNA
peasibHOCTN, ABNAIOLMIACA BAXKHBIM 3Tarom )OPMUPOBaHUSA Y HUX YOEXKAEHWA,
KOTOpbIe, B CBOKO OYepeb, COCTaB/IAKT OCHOBY Hay4HOro MUPOBO33peHNs. B To e
Bpems oTpabaTblBaeTCa METOAMKA MOCTAHOBKM 3KCMEPUMEHTA.

IMEHHO NO3TOMY Npeg/iaraeMble B JaHHOM KypCe3aHATUSA, 1abopaTopHbIe 1
npakTU4YecKune paboTbl, ABNAKOTCA MaTpULLE Ans COBCTBEHHOIO Novcka. Tematuka
paccMaTprBaeMbIX 3KCNEPMMEHTOB, KOIMUYECTBEHHbIX OMbITOB, COOTBETCTBYET
CTPYKTYpe NprMepHOiA 06pa3oBaTe/lbHOM NPorpaMMbl Mo 61ON0rNK, COLEPXXaHUIO
defepanbHOro rocyaapcTBeHHOro obpasosarenbHoro craHgapTa (PIrOC) ocHoBHOrO
06LLero obpasoBaHus.

B ocHoBY 06pa3oBaTeibHO NPOrpaMMbl 3a/10KEHO NPUMEHEHWE LIPOBbIX
nabopaTopuii.

MHOroneTHsAs NpPakTMKa NCroib30BaHMS LDPOBLIX fabopaTopuii n
MUKPOCKOMUYECKOW TEXHWKI B LLKOJ1E MOKa3ana, YTo COBPEMEHHbIE TEXHNYECKME
cpeacTsa 00y4eHUs HOBOTO MOKO/IEHMSA MO3BONAKT LOOUTLCA BbICOKOIO YPOBHS
YCBOEHWA 3HaHWI, POPMMPOBaHMSA NPAKTUYECKNX HABLIKOB BMONOrMYECKNX
nccnepoBaHuiA, yCTOMYMBOro pocTa No3HaBaTe/IbHOMo MHTepeca LWKOIbHUKOB 1, Kak
CNeACTBUE BbICOKOIO YPOBHSA Y4e6HON MOTMBALMN.

OfHUM 13 OCHOBHbIX NPUHLMMOB NOCTPOEHUSA NPOrpamMmmbl ABAAETCA NPUHLAN
AOCTYNHOCTW. DKCMNEePUMeHTa/IbHbIE aHHbIE, MOMyYeHHble yYalMucs npu
BbINO/IHEHWUW KO/IMYECTBEHHbIX OMbITOB, MO3BONAKT YYaLLMMCH CAMOCTOATE/IbHO
[ienaTb BbIBOAbI, BbISBNATL 3aKOHOMEPHOCTU. [loaxoabl, 3a/10)KeHHble B COAepXXaHue
nporpaMmMbl Kypca, co34atoT Heo6XoAMMble YCNOBUA AJ19 CUCTEMHOIO YCBOEHUS
yyalyMncs 0CHOB HayKK, /1 06ecreyeHmns pa3BMBatoLLErO U BOCMUTLIBAIOLLETO
BO3AENCTBMNA 0BYYEHUA Ha TIMYHOCTb yyallerocs. ®opmmupyemble 3HaHUS JO/MKHbI
CTaTb OCHOBOW CUCTEMbI YOEXAEHWI LLKONIbHUKA, SAPOM €r0 Hay4HOro MmMpo-
BO33pPEHMS.

enu u 3agaum Kypca:

-YrnybneHune n pacluMpeHmne 3HaHUii 0 MHOroo6pasun JOpM 1 YPOBHEN XMNBbIX
OpraH13moB,BaXKHbIX 6LMON0rMYECKMX NOHATUNIA,3aKOHOB, TEOPWIA.

- NOBbILLEHKE NO3HABATEIbHOrO0 MHTEpecakK npeameTy, CNoco6CTBOBATh
MPoghopreHTaLnn yHalmxcs;

- pa3BMBaTh NPaKTUYECKNE YMEHUSA yyalmxca paboTaTb ¢ 060pya0BaHUEM,
npubopamu, LhpoBoit nabopaTopueit, Ansa NpoBeaeHNs NabopaTopHbIX PaboT u
pas3NYHbIX IKCNEPUMEHTOB;

- BbIATW Ha YPOBEHb COBPEMEHHOMO Y4e6HOro 3KCNepUMeHTa, C MPUMEHEHNEM
LmpoBoIi nabopatopuu;

- Hay4WTb NPEACTaBNATb MOMYYEHHYH MH(OPMaLMIO yyalymMmucs (B Bepba/ibHOM,
TabNMYHOM, rpaghyecKom YPOBHSIX.)



- BOB/IEYEHVE YHALLMXCA B MPOEKTHYIO AeATe/IbHOCTb;
-hopmumpoBaHMe y yqalmMxca 13006peTaTesIbCKoro, KpeaTMBHOr0, KpUTMYECKOro
MbILLIEHUS, pa3BUTUE PYHKLMOHAIbHON rPaMOTHOCTMW.

-MOBbICUTb MOTMBALMIO YHALLMXCA K BHEYPOUHOW [AeATENIbHOCTHU.

- pacwmMpsATb 3HaHUA ydamxcs 0 COBCTBEHHOM OpraHu3Me, 0 MeTOAax COXpaHeH s
3[10pOBbs, 0b6ecrneunBaTb rMrMeHMYecKoe BOCNMnTaHme LWKO/IbHUKOB, CMOCOBCTBOBATb
BOCMMUTaHMIO 340POBOro 06pasa XKU3Hu;

- CNOCO6CTBOBATHL POPMUPOBAHMIO B3MNSA0B O €AMHCTBE XKMBOIN MaTepum
HporpaMMa CTPOUTCH HA OCHOBE CJICAYIOIIIUX l'lpI/IHIlI/Il'IOBZ

- PaBEHCTBO BCEX YYaCTHUKOB;

- LO6POBO/ILHOE NPUB/IEYEHME K NPOLLECCY AeATENbHOCTY;

- YepeLJ0BaHMe KOJIEKTUBHON N UHAMBUAYA/IbHON paboThl;

- CBOOGOAHbIN BbIOOP BUAA AEATENIbHOCTH;

- HPaBCTBEHHAs OTBETCTBEHHOCTb KaXKA0ro 3a CBOW BbIOOP, MPOLECC 1 pesynbTat
[eATeNnbHOCTH;

- pa3BuTME Ayxa COPeBHOBaHWS, TOBAPULLECTBA, B3aMMOBbIPYUKM;- Y4ET BO3PACTHbIX
M MHAMBUAYaNbHbIX 0COGEHHOCTEN.

MeTanpeaMeTHbIE CBSA3H:
OcBoeHue cnocobos peweHnd npo6ne|v| TBOPYECKOIo 1 NOMNCKOBOI0 XapaKTepa,

(hopmMmpoBaHNe yMeHUS MNaHMPOBaTb, KOHTPONMPOBATb U OLLEHMBATb AECTBUSA B
COOTBETCTBMM C MOCTaBNEHHOM 3a4a4eil 1 YCNOBUAMY eé peainsaumm; onpeaensitb
Hanbonee aheKTUBHbIE CNOCOObLI AOCTUXKEHWSA PE3Y/bTaTa,;

(hopMMpoBaHMEe YMEHUS MOHUMATb NPUYUHBI YCriexa/Heycnexa AesTeNbHOCTY U
CMOCOGHOCTY KOHCTPYKTUBHO [1e/ACTBOBATh [aXKe B CUTYaLMSX HeYycnexa;

OCBOEHME HaYva/lbHbIX (*JODM No3HaBaTeIbHON 1 NIMYHOCTHOW pquerKCI/II/I;

OBMafeHne NOrMYeckMmm AeicTBUAMI CPpaBHEHUS, aHaNn3a, CUHTEe3a, 0606LLIEHNS,
YCTaHOB/EHWSA aHaNOrniA U NPUYMHHO-CNELCTBEHHbIX CBA3EM, MOCTPOEHNA
PacCyXAeHWNIA;

rOTOBHOCTb CNyLlaTb CobeceaHMKa 1 BECTU ANanor; roTOBHOCTb NPU3HaBaTh
BO3MOXXHOCTb CYLLECTBOBaHMS Pas/IMyHbIX TOYEK 3PEHNSA M NpaBa KaXXaoro MMeTb
CBOHO; M3naraTb CBOE MHEHMWE N apryMeHTMPOBATb CBOK TOYKY 3PEHMS U OLLEHKY
COBbITUIA;

onpefeneHune o6LLel Lienu v nyTeli eé LOCTUXKEHWS; yMeHWe A0roBapmBaThCs 0
pacripefeneHnn (oyHKLMUA 1 poneli B COBMECTHON LeATeIbHOCTM; OCYLLECTBNATb
B3aVIMHbIA KOHTPO/Ib B COBMECTHOW eATENIbHOCTY, aleKBaTHO OLLEHNBATb
COOCTBEHHOE NOBefieHME W NOBEAEHNE OKPYXKAIOLLX;

oBnajieHne 6a30BbIMU NPEAMETHBIMU 1 MEXNPEAMETHLIMM NMOHATAAMY,
OTPaXKAIOLLMMMU CYLLECTBEHHbIE CBA3W 1 OTHOLLEHUS MEX/Y 06beKTaMm
npoueccamum.



Oﬁlllaﬂ XapaKTEpPpUCTUKA IIPOrpaMMbI BHeypo‘lHOﬁ ACHATECJIbBHOCTH.

MporpamMma BHEYPOUYHOM AesATeNbHOCTU HOCUT pa3BuBatOLLMIA XapaKTep, Le/blo
KOTOpOWi ABNAeTCA (hOPMMPOBaHME MONCKOBO-UCCeA0BaTENIbCKUX,
KOMMYHUKATUBHbIX YMEHWI LUKONIbHUKOB, MHTE/EKTa YUaLLyXCS.

BaxkHe/LmMm NproprTeToM 06LLEro 06pa3oBaHus ABNSETCA (HOPMUPOBaHNE
06LLey4e6HbIX YMEHWIA U HaBbIKOB, KOTOpbIe NpeAonpeienstoT YCNeWHOCTb BCero
nocneaytoLlero obyyeHms pebéHka.

Pa3BMTME IMYHOCTHbIX KAYECTB M CMOCOOHOCTEN LUKO/IbHUKOB ONMpPaeTCs Ha
nprobpeTeHMe UMK ONbITa Pa3HOOOPa3HOW LeATeNIbHOCTM: y4e6HO-N03HaBaTe/bHOI,
MPOEKTHO-MCC/eA0BaTEIbCKOW, MPaKTUYECKOM, COLMaIbHONA.

3aHATMA Mo NporpaMmMe BHEYPOUHOIN LeATeIbHOCTM pa3fe/ieHbl Ha TeOPeTUYECKUE U
npakTuyeckue. Mpuyém feaTenibHOCTb MOXKET HOCUTb KaK rpyrnoBOi, Tak 1
VHAMBUAYabHBIV XapaKTep.

[esaTenbHOCTb LWKOMbHWMKOB NPW OCBOEHMMN NPOrpaMMbl UMEET OT/IMYMTE/bHbIE
0COBGEHHOCTMU:

- NpPaKTMYecKas HanpaBNeHHOCTb, KOTOpas onpeaensieT crneynguky cogepXaHus u
BO3paCTHble 0COGEHHOCTN AeTe;

- FPYNMNOBOI XapakTep paboT OyaeT cnocobCcTBOBaTL POPMUPOBAHNIO
KOMMYHUKATUBHbIX YMEHWI, TaKUX KaK YMeHWe, pacnpefensts 06513aHHOCTY B
rpynne, apryMeHT1pPOBaTb CBOK TOYKY 3peHUS 1 Ap.;

- B COZiepXKaHve AeATeNbHOCTU 3a/I0XKEHO OCHOBaHWe /18 COTPYAHUYeCTBa JeTel C
4sieHaMm CBOeWA CeMbM, UTO 06ecrneymBaeT peasibHOe B3aMOLEVCTBIE CEMbU 1
LLUKO/bI;

- peann3yeT 3aa4y BbISIBNEHWS TBOPYECKUX CMOCOBGHOCTEN, CKNOHHOCTEN 1
0fapeHHOCTEN K pa3MyHbIM BUaM AeATeNIbHOCTU NOCPEACTBOM BOB/IEYEHUS NX B
TBOPYECKYIO AeATeNIbHOCTb.

AKTyaJIbHOCTB MPOrpamMmbl 3aK/IH04aETCA B (HOPMUPOBAHUN MOTMBALNN K
LieNleHanpaB/ieHHOW NO3HABATE/IbHOW AeATeNbHOCTU, CAMOPA3BUTUIO, & TaKXKe
NIMYHOCTHOMY U MPOeCCHOHaIbHOMY CaMOOTPeENEHMIO YHALLMXCA.
IIpakTHYecKas HANPABJIEHHOCTD CO/Ie PAKAHUSA IPOrPAMMBbI 3aKJII0YAETCH B TOM,
4TO0 COfEepXKaHue Kypca obecreymBaeT nNprobdpeTeHme 3HaHN M U YMEHWIA,
MO3BO/IAIOLLMX B Aa/IbHelLLIeM UCMONb30BaTh UX Kak B NMPOLecce 06y4eHUs B pas3HbIX
AVUCUMMNMHAX, TaK U B MOBCEAHEBHOM XM3HN AN PeLLeHNS KOHKPETHBbIX 3afay.
@DopMbI 3aHATHI BHEYPOUHOH AeATEIbHOCTH

becefia, Urpa, KONMEKTUBHbIE N UHANBUAYa/IbHbIE UCCE0BaHNSA, CAMOCTOATE/IbHASA
paboTa, nabopaTopHble U NpakTUYeckne paboTbl, JOKMAL, BbICTYMN/IEHWE, BbICTaBKa,
yyacTue B KOHKypcax v T.4. [aHHble (hopMbl paboTbl JAKOT AETAM BO3MOXHOCTb
MaKC/MaslbHO NPOABNATL CBOK) aKTUBHOCTb, M300peTaTe/lbHOCTb, TBOPYECKMIA 1
WHTENNEKTYa/IbHbI MOTEHLMAN N Pa3BMBaOT X IMOLMOHA/IbHOE BOCMPUATHE.
MecTto JAHHOI'0O Kypca B y‘leﬁHOM ImJIaHe.

Mporpamma paccumTaHaHa 1 rog 06ydeHms (70 4acoB B rofl, 2 Yaca B Heflento).
3aHATNA NPOBOAATCA BO BHEYPOUHOE BPEMS.

IleHHOCTHBIC OPHEHTHPBI COAEPKAHUSA NIPOIPAMMBI BHEYPOUHOH eI TeJIbHOCTH.
B pe3ynbTaTe 0CBOEHUS NPOrpamMmMbl BHEYPOUHOW AesTeNbHOCTH «HOHble
“ccnefoBaTeny X1Bov NpUpoabl 06yyatoLLMecs Ha CTyrNneHn OCHOBHOIO OOLLEro
06pa3oBaHus:

- NONy4YaT BO3MOXHOCTb PacLlUMPUTb, CUCTEMATMU3NPOBATb U YTNYOUTb UCXOAHbIE
npeLcTaBNeHns 0 NPUPOLHbIX 06bEKTAX U ABMEHNAX KAK KOMIMOHEHTaX eAMHOro Mmnpa,



OB/aJiet0T OCHOBAMM NPaKTUKO-OPUEHTUPOBaHHbIX 3HaHWIA 0 NPUPOAE, NPUOBPETYT
LLeNOCTHbIV B3rNs4 Ha MUp;
- NO3HAKOMSATCA C HEKOTOPbIMM CNOCO6amMm N3y4eHNs NPUPOAbI, HAYHYT OCBamnBaTb
YMEHUSA NPOBOANTL HAONIOAEHWSA, CTAaBUTb OMbITbl, MPOBOAUTbL 3KCNEPUMEHTbI,
MCNonb3ys LM(poByto 1abopaTopumto, HayvaTcs BUAETb U MOHUMAaTb HEKOTOpPbIE
MPUYNHHO-CNIEACTBEHHbIE CBA3W B OKPY)KAKOLLEM MUPE;
- M0/ly4aT BO3MOXHOCTb HAYUNTLCA UCMO/Mb30BaThb Pa3/INYHbIE CIPaBOYHbIE U3LaHUSA
(cnoBapwu, 3HUMKIONEANN, BK/TKOHYAs KOMMbIOTEPHbIE) U IMTepaTypy O Npupose ¢
LIeNbHO MOMCKa N03HaBaTeNbHOM MH(OPMaLMK, OTBETOB Ha BOMPOCHI, 0O6bACHEHWA,
AN19 CO3AaHNS COOCTBEHHbIX YCTHBIX UM NMUCbMEHHbIX BbICKa3bIBaHWA,
®opMBI KOHTPOJISI BHEYPOUHOM AeATEeIbHOCTH:

KOHTpPO/Ib 1 OLEHKN pe3ynibTaToB OCBOEHWSA NMPOrpaMMbl BHEYPOUHOW AeATeIbHOCTU
MPOUCXOANT NYTEM apXMBUPOBaAHMA TBOPYECKMX U IKCNEPUMEHTA/IbHbIX PaboT
06yyatoLLMXCA, HaKOMIEHUA MaTepUaIoB.
KOHTpO/b 1 OLeHKa pe3ynbTaToB OCBOEHWS NPOrpaMMbl BHEYPOUHOW AeATENbHOCTM
3aBUCUT OT TEMATUKN U COAEPXKaHMA n3yvaemMoro pasgena. MpoayKTuBHbIM 6yaeT
KOHTPO/Ib B NPOLLECCe OpraHn3aumnm cneayowmx Hopm AesTeNlbHOCTM: TBOpPYECKMe
KOHKYPCbI, POJIEBbIE UTPbI, MPOBEAEHME OMbITOB 1 3KCMEPUMEHTOB C UCMO/b30BaHMEM
LmhpoBOIi nabopaTopun.
Mofo6Hasa opraHn3aumsa yuyeTa 3HaHUA U YMEHWNI 419 KOHTPO/SA U OLLEHKK
pe3ynbTaToB OCBOEHUS NPOrpaMMbl BHEYPOUHOW AesTeNbHOCTY ByaeT
Cnoco6cTBOBaTHL (POPMUPOBAHUIO M NOAJAEPXKAHWIO CUTYaLMK YCrexa 415 KaXKAoro
obyuaroLLerocs, a Takxke byneT cnoco6CcTBoBaTh MPoLeccy 06yYeHNs B KOMaHAHOM
COTPYAHMYECTBE, NPY KOTOPOM KaXKblil obydatolmiics OyaeT 3Ha4MMbIM
YYaCTHUKOM [ieATe/IbHOCTMU.

(Doprl Oopranv3anum J€ATCJIbHOCTH YYAIIUXCH HA 3AHATUAX
"pynnosas
HavBnayanbHas

®opMBbI M METObI, HCIOJIB3yeMblIe B padoTe 1O MporpaMmme:
CnoBeCHO-UINMOCTPATMBHbIE METO/bI: pacckas, becefa, AMcKyccus, pabora c
61010rMYECKon NTepPaTypoN.
PenpoayKTnBHble METOABI: BOCMPOM3BEAEHNE NOMYHYEHHbIX 3HaHWIA BO BpeMS
BbICTYMIEHWIA.
YacTUYHO-NOMCKOBbIE METOABI (NMPY CUCTEMATU3ALNW KOMIIEKLIMOHHOIO MaTepuana).
WccnepoBaTenbckue mMetofpl (Npy paboTe ¢ MUKPOCKOMOM, LMGpoBOI nabopaTopuen,
HaTypa/ibHbIMW 06bEKTaMW).
YueoHo - MeT()}Il/I‘leCKI/Iﬁ KOMILJIECKC:
JluTeparypa.
1. MegHunKoB b6.M. Bronoruns: ®opmbl 1 YpoBHU XU3HW. M.: TpocBeLleHne, 1994
2.buonornyeckunii sHUMKNoNeanYecknin cnoeapb. M.: CoBeTckas sHLUMKIoNeauns,1986.
3.MamoHTO0B C.I'., 3axapos B.b., Ko3nosa T.A. OCHOBbI 61M0/1I0MMN: KHWra gns
camoobpaszoBaHus. M.: MpoceelleHne, 1992.
4. Ogym HO. 3konorua.T. 1-2. M.: Mup,1992
5. BbIxoBCckuiA 1 gp. Bruonorus: XXusoTHble. M.: MNpoceelyeHne, 1997.
6. LLInnHap 3.B. UcTopua xunsHu Ha 3emne. MNMpara: Atpus, 1977.
VHTepHeT-pecypcbl 411 YUYeHMKa.
1.http://school-collection.edu.ru/catalog/pupil/?subject=8
2.http://www.biodat.ru
3.http://www.floranimal.ru
4.http://www.livt.net



5.http://www.nature.ok.ru

6. http://files.school-collection.edu.ru/dIrstore

Linthposble nabopaTopun Releon [OnekTpoHHbIN pecypc]: — URL: https://rl.ru/
(mata

o6patleHns: 10.05.2021).

Kpyrnblit cton: Liudposble nabopaTtopuin B COBPEMEHHOM LUKONE [SNeKTPOHHbIN
pecypc]: —

URL.: https://www.youtube.com/watch?v=gBj-tolw2N4 (gata obpalleHus:
10.05.2021).

Hay4yHas anekTpoHHas bubnmnoteka «KnbepneHnHKa» [SneKTpoHHbI pecypc]: —
URL:

https://cyberleninka.ru/ (gata obpatiegHus: 10.05.2021).

ANeKTpOoHHasa 6nbnoTeKa guccepTaumnin u asTopedepaToB [ONeKTPOHHbIN pecypc]:
URL: http://www.dissercat.conV (gata obpatueHus: 10.05.2021).

HayuHas anekTpoHHas bubnunoteka «Elibrary.ru» [9neKTpoHHbIN pecypc]:— URL:
https://

elibrary.ru (gata o6patueHus: 10.05.2021).

O6pa3zoBaTe/bHbliA NopTan And NoAroToBky K BIP [3nekTpoHHbIn pecypc]: — URL:
https://bio6-vpr.sdamgia.ru/ (gata obpatueHuns: 10.05.2021).

YueOHoe o0opynoBanue neHTpa «Touku pocTay:

«Touka pocta»— KOMMNIEKT y4ebHOro 060pyL0BaHNA AETCKOro TeXHOonapka,
MaTtepuasnbHas 6a3a 418 co3faHns MHHOBaLMOHHOW 06pa3oBaTe/lbHON Cpefbl B
KOTOpPOI hopMUpyeTCs 1 pa3BrnBaeTCA M300peTaTeNbCKoe, KpeaTUBHOE U
KPUTUYECKOE MbILLUIEHME 0BYYaKOLLMXCS.

IHudpoBas (koMnbloTepHAasi) JJaGopaTopust — KOMIMIEKT y4eOHOro 060pyL0BaHuS,
BK/IHOYAOLLMIA M3MEPUTENbHbINA 6NOK, MHTEPMENC KOTOPOro NO3BO/NSET 06ecrneynBaTtb
CBA3b C PETUCTPATOPOM AaHHbIX, ¥ HAbOP AAaTUMKOB, PETUCTPUPYIOLMX 3HAYEHUS
Pas3NYHbIX PU3NYECKNX BETNYMNH.

ITporpammHuoe o6ecneuyenne ReleonLite (ITO Releon) — nporpamMmMHoe o6ecne-
yeHme, NOCTaB/IeMOe B COCTaBe LnM¢poBoi nabopatopuu, obecneynBaroLee paboTty
[AaTUMKOB, COXPaHEHWE 1 MepPBUYHYIO 06paboTKY MOMYyYEHHbIX AaHHbIX.
MyJabTHAATIHK — LM(POBOIA AaTUNK, NO3BONAIOLWMIA BECTU OLHOBPEMEHHO YYET
HECKO/NbKMX NoKa3aTesieil OKPYXKatOLLEn cpefbl M (M310N0rMYeCKnX NokKasaTtenei
opraHu13ma 4esioBeka.

MoHogaTduk — LUMPPOBOM AaTUNK, NO3BONAIOLLMIA BECTU OJHOBPEMEHHO YUET
TONbKO OHOr0 NoKasaTens OKPYXKatoLLei cpefbl AN (hr3nMonornyecKoro nokasaTens
opraHun3ma 4esioBeka.

Perucrtparop JaHHbIX — 3/IEKTPOHHOE YCTPOMCTBO (MHTEpPaKTUBHAsA JOCKa, Nepco-
Ha/IbHbI KOMMNbIOTEP, HOYTOYK, MaHLWeT, MO6UbHBIV TenetoH, NoAAepXX1BatoLLme
paboty MO Releon.

JlorupoBanue — PeXnm paboTbl LUHPOBOIM nabopaTtopun, Mpn KOTOPOM [aTHUK pa-
6oTaeT 6e3 perncTpatopa faHHbIX, C BO3MOXHOCTbIO NOCNeAYHOLLEH 3arpy3Ku
pe3y/nibTaToB M3MEPEHWNI B NaMATb perncTparopa fAaHHbIX.

CeBsi3ka 1aTYHKOB — PEXMM pPaboThl L1POBOIA fabopaTopum, Npy KOTOPOM Ha
3KpaHe perucrparopa faHHbIX rpafuyecky oTobpaxaerca pabota 04HOBPEMEHHO
[BYX 1 60/1ee NOAKMHYEHHbIX LM(IPOBbLIX AATUMKOB.

Taonuuya 1


http://files.school-collection.edu.ru/dlrstore

JdaTynkn nudpoBbIX Ja00paToprii M0 OMOJIOTHMH,IKOJIOTHH U (PU3HOJIOTHH
buojsorus

JKoy0rust

Du3uoorus

1 BnaxkHoCcTu Bo3ayxa

2 OCBeLUEHHOCTH

3 pH cpegbl

4 BNaXKHOCTW NOYBbI

5 ApTepnanbHOro JaeneHus

6 MMynbca

7 YacToTbl AgbIxaHuA

8 TemnepaTypbl Tena

9TemnepaTypbl OKpYyXato-

el cpedbl

10 Kucnopopa

110kuncu yrnepoga

12 HUTpaT-MOHOB

13 xnopna-noHoB

14 3neKTpoONpPoOBOANMOCTU

IInanupyembie pe3yabTaTbl 0CBOEHHUS Kypca:

JIMYHOCTHBIE pe3yJbTaThl OCBOEHNS y4eBGHOro Kypca:

3HaHVEe OCHOBHbIX MPUHUWMOB W MpaBU/l OTHOLLEHWS K XXWMBOW MNpUPOAE,
OCHOB 370pP0BOro 06pasa XXW3HW 1 340P0BbECOEPEratoLLX TEXHOMOTWIA;
peannsayms ycTaHOBOK 3[40POBOro 06pasa XMu3Hu;

ChopMUPOBAHHOCTb MO3HABATENbHbIX MHTEPECOB U MOTWUBOB, HarpaB/ieHHbIX
Ha M3y4yeHWe XXMBON NPUPOAbI; UHTENNEKTYaslbHbIX YMeHWIA (AOKa3bIBaTb,
CTPOMUTb PacCy)KAEHWUs,, aHan3npoBaTb, CpaBHWMBATb, [efaTb BbIBOAbI);
3CTETUYECKOrO OTHOLLEHNMS K XKUBbIM 06BEKTaM.

MeTanpeaMeTHbIE Pe3yJbTaThl 0CBOEH!S yUebHOro Kypcea:

OB/1afleHNe COCTaBMALWMMU NCCNe0BATENIbCKOW Y MPOEKTHOMN AeATe/lbHOCTH,
BK/KOYas yMeHWe BUAETb Npobsiemy, CTaBUTb BOMPOChI, BblABUTaTb TMMOTESbI,
Aasatb OnpejenieHns NOHATUAM, KnacCu@uLMpoBaTb, HabnaaThb, NPOBOANUTL
OnbITbl,paboTaTh C LM(POBOM NnabopaTopumen, feNaTh BbIBOAbI U 3aK/THOUEHWS,
CTPYKTYpMpOBaTb MaTepuas, 06bACHATL, A0Ka3bIBaTh, 3aLUMLLIATL CBOW UAEN;
yMeHue paboTaTb C pasHbIMW UCTOYHUKAMU OMOMOTMYECKOW WH(OPMaLN:
Haxo4uTb BMOMNOrMYECKY0 MH(OPMALMIO B PasINYHbIX UCTOYHMKAX (TeKcTe
y4yebHUKa, Hay4yHO-MONYNAPHOW fmMTepaType, OMOMOrMYECKNX CoBapsX W
CMNpaBOYHMKaX), aHanmM3npoBaTb 7 OLleHMBaTb MH(opMaLmIo,
npeobpa3oBbiBaTb MHPOPMALMIO 13 OLHON POPMbI B LPYrYHO;

CMOCOOHOCTb  BbIOMpaTh LieNEeBble U CMbIC/IOBble YCTAHOBKWM B CBOMX
[eNnCcTBAAX M MOCTYNKax MO OTHOLEHMIO K XXMBOW Mpupofe, 340pOBbIO,
CBOEMY M OKPYXXatoLLWX;

YMeHVe aflekBaTHO WCMONb30BaTb pPeyeBble CpeAcTBa ANs AUCKYCCUM 1
aprymeHTauuMm CBOE NO3WLMM, CPaBHMBATb pasHble TOYKM  3PEHWUS,
apryMeHT1pPOBaTb CBOKO TOUKY 3pPeHMS, 0TCTamMBaTb CBOK MO3NLIUIO.

IpeAMeTHBIE Pe3yJabTaThl OCBOEHNS YHeGHOro Kypca:



1. B no3HaBaTensHon (MHTeNNeKTYalbHOW) cdepe:
BbI/IeJIeHHe CYLUECTBEHHbIX MPU3HAKOB 6MONOMMYECKMX 0OBEKTOB (OTIMUMTENbHbIX
MPU3HAKOB XXMBbIX OPraHW3MOB; KNETOK 1 OPraHM3MOB PacTEHWIA, XXMBOTHbIX, (PUGOB,

GaKTepuii, NMWANHMKOB; OpraHM3Ma 4esiOBEKa; BUMAOB, 3KOCUCTEM; Guochepbl) U
npoueccoB (06MeH BeWECTB W MpeBpalleHWe 3Heprumn, nuTaHue, [bIXaHue,
BbleNeHne, TPaHCMOPT BELIeCTB,  POCT, pasBUTWE, pPasMHOXEeHWe, perynauus
XW3HELEATENbHOCTU OpraHu3Ma; KpyroBOpOT BeLUeCTB W MpeBpalleHne 3Heprum B
aKocucTemax);

e mpuBeaeHHMe [0Ka3aTe/bCTB  (aprymeHTtauus) poACTBA YesioBeka C
M/IEKOMUTaIOWLMMI YKMBOTHBIMW; B3aMMOCBSA3M Ye/loBeKa U OKpY)KatoLLei
cpefbl; 3aBUCUMOCTY 3[0POBbS Ye/l0BeKa OT COCTOAHMUS OKPY)XKAOLLEN cpeabl;
HEe0OX0AMMOCTM 3aLUMTbI OKPY)KatOLLER cpeabl;

® coburogeHne Mep NPoUNaKTUKA 3a60/1eBaHNIA, Bbl3blBAEMbIX PaCcTEHUAMM,
YXMBOTHbIMUW, 6GaKTEPUAMM, rPMbaMmn 1 BUPYCaMu.

e Kiaaccupukanmusi — OMpeaesieHVe  NPUHAANEXHOCTU  BUOMOrMYECKNX
06BEKTOB K OrnpeAeneHHON CUCTeMaTNYeCKO rpynne;

e o0BsicHeHHe PO/ OMONOMMK B NPaKTUYECKOW [eATeNIbHOCTY NII0AEN; MecTa
POy 4enoBeka B NPMPOLe; POACTBA, OOLIHOCTM MPOUCXOXKAEHUS U
3BOJIIOLMM PACTEHUIA N XKMBOTHLIX (HA NPUMEPEe COMOCTaBNEHNA OTAENbHbIX
rpynn); ponu pasfiMyHbIX OPraHW3MOB B XKM3HW YesoBeKa; 3HavyeHus
Bronornyeckoro pasHoobpasnsa s coxpaHeHus buocdepsl;

e pazamueHnue Ha Tabnumuax yacTel U OpraHOMOB KNETKM, OPraHoB M CUCTEM
OpraHoB YeNOBEKa; Ha XMBbIX 00bEKTAX U Tabimuax — opraHoB LBETKOBOIO
pacTeHNs, OPraHoOB M CUCTEM OPraHOB XXMBOTHbIX, PACTEHWIA Pa3HbIX OTAE/OB,
YKMBOTHbIX OTAE/bHbIX TUMOB W KAaccoB; Hambonee pacnpoCTPaHEHHbIX
PacTEHWIN N LOMALUHNX XMBOTHbIX; CbeOOHbIX N A40BUTbIX FPUOO0B; OMacHbIX
[N19 YenoBeKa pacTeHWUIA U XKMBOTHBIX;

e cpaBHeHme OMOMOTMYECKUX OOBLEKTOB, YMeHWe [enaTb BbIBOAbI U
YMO3aK/Tt0YeHMS Ha OCHOBE CPaBHEHWS;

e BbIsIBJEHHE MW3MEHU/BOCTU OPraHWM3MOB; MPUCNOCOGNEHNI OpraHM3MOB K
cpege 06UTaHMSA; TWUMOB B3aMMOAEWCTBUA pasHbIX BUAOB B 3KOCUCTEME;
B3aMMOCBA3€eli MeXay OCOOEHHOCTAMMW CTPOEHMUS| KNEeTOK, TKaHei, OpraHos,
CUCTEM OPraHoB C MX PYHKLUAMMY;

e oBJaJeHHe METOAaMW OMONOrMYECKON HayKu: HabnAeHne n onucaHue
OMONOrMYeCKNX  OOBEKTOB;  MOCTAaHOBKA  OMOMOMMYECKMX  OMbITOB,
9KCNEePUMEHTOB M 0OBSCHEHWE UX PE3Y/IbTaTOB.

2. B LUEHHOCTHO-0pUEHTALUMOHHOW Cepe:

e 3HaHMe OCHOBHbIX NMPaBW/ NOBELEHMS B NPMPOLE 1 OCHOB 340POBOro obpasa
XN3HN;

e aHAJM3 M OUEHKa NOCNeACTBUIA AeATENbHOCTW YesloBeKa B MPUPOAE, BINSIHME
(haKTOPOB pUCKa Ha 340POBbE Ye/I0BEKaA.

3. B cthepe Tpy0BOI AeATENBHOCTH:
e 3HaHHe M co0JI0AeHue NPaBu PaboTbl B KabMHeTe Gruonoruu;




e coOaoAeHHe TpaBuJd PpadoThl C  OMOMOMMYECKMMW npubopamMn  ”

WHCTPYMeHTamMu (MpenapoBasibHble UT/bl, 1ynbl, MUKPOCKONbI).
4. B cthepe (m3nM4eCKOoit AeATeIbHOCTH:

e OCBOCHHME MNpPHEMOB OKa3aHMs MepBO moMomu [MpPU OTPaBIEHUN
AA0BATbIMW  TpUGaMM N PacTEHMSIMK, YKyCax >XMBOTHbIX, MPOCTYAHbIX
3ab60/1eBaHUAX, 0XOrax, 06MOPOXKEHUAX, TpaBMax, CMaceHUn YTOMaroLero;
pauMOHa/IbHO  opraHu3aumMn  Tpyga W OTAbIXa, BblpalWBaHus W
Pa3MHOXEHUS KY/bTYPHbIX PacTeHWA M AOMalUHUX >KMBOTHBIX, yXoja 3a
HUMW; NPOBeAEHNe HabMOAEHWI 38 COCTOAHMEM COBCTBEHHOMO OpraHM3ma.

5. B acTeTnyeckoi cepe:
e BbIsAIBJIEHHE 3CTETUYECKNX JOCTOMHCTB 0OLEKTOB XXMBOW NPUPOAbI.

IInanupyemsble pe3yJbTaThl 00y4eHHS IO KYpCY:

MpeaMeTHble pe3ynbTaThbl:

-hopMmpoBaHme LLleHHOCTHOIO OTHOLLEHWSA K XXMBOW NPUPOAE, K CO6CTBEHHOMY
OpraHun3my; NMoHWMaHme ponv 6uonorumn B GoOpMm1pPoBaHN
COBPEMEHHONECTECTBEHHOHAYYHOW KapTUHbI MUPA;

- YMeHMe NPUMEHATb CUCTEMY BMONOrMYECKNX 3HAHWIA: pacKpbIBaTb CYLLHOCTb
YKMBOrO, Ha3bIBaTb OT/INUMSA XXMBOFO OT HEXMBOIO, NEPEUNCNATb
OCHOBHbIE3aKOHOMEPHOCTU OpraHu3aLm, PyHKLMOHNMPOBaHNSA 06bEKTOB, SBNEHWA,
MPOLLeCCOB XXMBOIN MPUPOLbI, 3BOMHOLNOHHOIO Pa3BUTNA OPraHMYeckoro M1mpa B ero
eIMHCTBE C HEXXMBOI NPUPOAOIA;

-C(hOpMMPOBAHHOCTbL MPeACTaBIEH NI O COBPEMEHHOI TEOPUW 3BONHOLMM Y OCHOBHbIX
CBUAETeNbCTBAX 3BOJIOLNN;

-B/1aJieHNe OCHOBaMU MOHATUIHOIO annapara 1 Hay4YHoro s3blka 61onormMu:
MCMNOMb30BaHWNE N3YYEHHbIX TEPMUHOB, MOHATUIA, TEOPUIA, 3aKOHOB Y
3aKOHOMEPHOCTEN 4/ 06BACHEHNA HabNto4aeMbIX 6VOOrMYECKNX 0ObEKTOB,
SB/IEHWNIA M NPOLLECCOB;

- NOHUMaHKe CNOCco60B NOYYeHNs BUONOTNYECKUX 3HAHWIA; Ha/IUME OnbiTa
MCMO/b30BAHUA METOLOB OMOOTMN C Lie/IbH0 U3YHeHUS XIMBbIX 0O0bEKTOB,
OMONOrMYeCKmX ABNEHNI 1 NPOLLECCOB: HabNKAeHVE, ONncaHne, NpoBeLeHe
HEC/TOXHbIX BUOMOMMYECKMX OMNbITOB W 3KCNEPUMEHTOB, B TOM YKC/IE C
MCMO/b30BAHNEM aHA/TOMOBbLIX U LUPPOBbIX NPYBG0POB M MHCTPYMEHTOB;

- YMEHMe XapaKTepn3oBaTb OCHOBHbIE FPYMMbl OPraHN3MoB B CUCTEME
OpraHn4yeckKoro mvipa (B TOM Yncre BUPYCbl, 6aKTepun, pacTeHus, rpuobl, XXKUBOTHbLIE):
CTPOEHME, MPOLECCHI XKN3HEAEATENIbHOCTU, X MPOUCXOXAEHNE, 3HaYeHWE B MPUpoe
W XXWU3HW Ye/I0BEKE,;

- YMEHWe 00BACHATL MOJIOXKEHWE YeNIOBEKA B CUCTEME OPraHNYecKoro Mmpa, ero
MPONCXOXEHME, CXOACTBA U OT/IMYMSA Ye/IOBEKA OT XKMBOTHbIX, XapaKTepun3oBaTb
CTPOEHME N NPOLLECCHI XXU3HELEATENbHOCTY OpraH13ma YesioBeka, ero
NPUCNOCO6MEHHOCTb K pas/inyHbIM 3KON0rMYECKUM (hakTopam;

- YMEHWe ONNCbIBaTb KNIETKK, TKAHW, OpraHbl, CUCTEMbI OPraHOB 1 XapaKTepu3oBaThb
BadKHelLLMe 61OoNorMyeckme NpoLecchbl B opraHn3mMax pacTeHWUA, XXUBOTHbIX
NYesioBeEKa;

- C(hOpMUPOBAHHOCTL NPeACTaBNEHNIA O B3aMMOCBA3W Hac/1e0BaHUA MOTOMCTBOM
MPWU3HAKOB OT POAUTENBLCKMX (DOPM C OpraHm3aLuein KNeTkn, Haimumem B Hel
XPOMOCOM KaK HOCUTeNel HacneiCTBEHHOM MHopmaLum, 06 OCHOBHBIX
3aKOHOMEPHOCTSAX Hacnef0BaHNA NMPU3HAKOB;



- C(hOPMMPOBAHHOCTb NPeACTaBNEHNIA 06 OCHOBHbIX (DaKTOPax OKPY)KatoLLe cpefbl,
NX PO B XXN3HEAEATEIbHOCTY 1 3BOJKOLMM OPraHN3MOB; NpeLcTaBieHne 06
aHTpoMnoreHHoOM (hakTope;
-C(hOpMMPOBAHHOCTL NPeACTaBIEHN 06 3KOCUCTEMAX 1 3HAYEHWUN B1OPa3HO06Pa3NS;
0 rNo6a/IbHbIX 3KOIOMMYECKUX NPobaeMax, CTOALLMX Nepes YenoBevecTBOM U
cnocobax nx NpeofoNieHuns;
-yMeHVe peLaTth yyebHble 3a1a4m 6MON0rMYecKoro CoaepXaHus, B TOM Ynce
BbISIB/IATL MPUUYUHHO-CIEACTBEHHbIE CBA3W, NMPOBOAUTbL PaCUEThI, AeNnaTh BbIBOAbI Ha
OCHOBaHWW NONYYEHHbIX Pe3yNbTaToB,;
- YMeHWe co3/aBaTb U NMPUMEHSATL C/IOBECHbIE U rpauyecKne MOaenn 4/is
06BbACHEHMS CTPOEHNSA XKUBLIX CUCTEM, ABNIEHWIA U NPOLLECCOB XXMBON NPUPOAbI;
-MOHMMaHMe BK/1aZla POCCUNCKUX N 3apyBeXXHbIX YYEHBIX B Pa3BUTME OMOIOrMYECKNX
Hayk;
- BflafieH1e HaBblKamu paboTbl C MH(opMaLMein 61oNorMyeckoro CogepxaHus, npes-
CTaB/IEHHOW B pa3HOM (hopMe (B BUAE TEKCTA, TaB/IMUHbIX JaHHBIX, CXeM, rpatiKoB,
Avarpamm, Mogesei, n306paxxeHnin), KPUTUUYECKOro aHaIM3a MHHOPMALLMU U OLLEHKN
€é JOCTOBEPHOCTU;
- YMeHWe NnaHnpoBaTh NoJ PYKOBOACTBOM HaCTaBHUKA U NPOBOAUTbL y4ebHOe
nccnefoBaHye UM NPOEKTHYIO paboTy B 061aCTV GUONOTUK; C YH4ETOM HaMEUYEHHOM
LLenm (hopMynmpoBsaTh Npobnemy, rmnoTesy, CTaBUThb 3afa4n, BbIOUPaTb afieKBaTHbIE
MeTOo/bl A/1F UX PeLLeHNs, POPMYNMPOBaThb BbIBOAbI; MY6INYHO NPeACTaBATh
nosly4yeHHble pe3ynbTarhl,
-YMEHWe NHTErpupoBaThb 61MONOrMYeCcKme 3HaHNSA CO 3HAHUAMU APYrUX YYeOHbIX
npeaMeTOB;
- C(hOPMMPOBAHHOCTb OCHOB 3KO/I0rMYeCKON rpaMOTHOCTM: 0CO3HaHWe
HeobXo4MMOCTM [ieiACTBUIA N0 COXpPaHeHMO B1MOpPa3HO06Pa3UnA 1 OXpaHe NPUPOLHbIX
3KOCMCTEM, COXPaHEHMIO M YKPenIeHUIo 340p0Bbs Ye/loBEKA; yMEHUe BblbupaTb
LIeNeBble YCTAHOBKM B CBOMX AENCTBUAX 1 MNOCTYNKaxX N0 OTHOLLEHUHO K YKMBOM
npupogae, CBOEMY 340P0BbLI0 U 340POBLI0 OKPYXKAKOLLMX;
- YMEHWeE 1CNO0/b30BaTh NPUOBPETEHHbIE 3HAHWA U HaBbIKM 1 340P0BOro obpasa
XWN3HK, COaNaHCMPOBaHHOMO MUTAHNA N PU3NYECKOM aKTUBHOCTW; HENPUATUE
BPeLHbIX NPUBBIYEK 1 3aBUCUMOCTEN; yMeHUe NPOTUBOLENCTBOBATb
/HKEHAYYHbIMMaHUMYNALUAM B 061aCTYM 3L40P0BbS;
-0BNafeHne NpuéMamm oKasaHu1s Nepeoli MOMOLLY Ye0BEKY, BbipalLyiBaHWs
Ky/NbTYPHbIX pPacTeHUi 1 yxoaa 3a AOMAaLUHUMMW XXUBOTHbIMU;

Conepxxanue nporpaMMbl  pa3jieJieHO Ha 9 pa3iesioB.
Pasgen 1. OCHOBHble NPUHLMMNbI GUONOrNK — 2 Yaca.
Pa3fen 2. Camble NPoCTble OpraHu3Mbl — 4 yaca.
Pasgen 3. ACTUHHOAAEPHbIE OpraHM3Mbl — 3yKapuoThl. — 5 yaca.
Pasgen 4. Camble NpoCTbIe U ApeBHME pacTeHUsA — BOAOPOC/IN. — 2 Yaca.
Pasgen 5. PacteHus. — 8 yacos.
Pasfen 6. )KuBoTHble. becno3BoHOuYHbIE. - 11 yacoB
Pa3fen 7. Hawm oTAanéHHble poACTBEHHUKM — NEPBble BTOPUYHOPOTHLIE. 4 yaca.
Pa3gen 8. X)KuBOTHbIe. M03BOHOYHbIE.- 17 YacoB.
Pasfen 9. Yenosek — BeHeL, 3BONOLMN. — 16 Yacos.

TemaTnyeckoe NJaHUPOBAHHE Kypca:

Coaep:xkanme Kypca KosmmuecTBO 9acos Ilepe4yeHb yHUBepPCAJBHBIX

YUeOHBIX JIeiCTBH I

Pasgen 1. OCHOBHbIE NPUHLMNbI

24

JINYHOCTHBIE pe3yJbTaTbl:




ouonornu

MeTo/abl N3y4YeHNs OpraHM3MOoB.
JlabGopaTopnasi padora Nel
H3yuyenne ycrpoiicrsa
YBEJIHYUTEJIbHbIX IPUOOPOB»

KneTka — OCHOBa XXU3HW: Npefenbl
CNOXXHOCTU XKN3HN.
IIpakTueckas padora Nel
«CTpoeHne KJIeTKH MO/
3JIeKTPOHHBIM MHKPOCKONIOM(Ha
npuMepe pacTUTeIbHOM
KJIETKH)»

-0TPaXKatoTCHA B UHAMBUAYa/IbHBIX
KauyeCTBEHHbIX CBOMNCTBAX
yyalLmxcs, KOTopble OHU JO/KHbI
nprobpecTy B NpoLecce
OCBOEHUSABHEYPOUHOA
AeATeNbHOCTL:

- y4ebHO-N03HaBaTe/bHbIN
NHTEPEC K HOBOMY y4ebHOMY
martepuany 1 cnocobam peLLeHus
HOBOW 3afauu;

- OpUEHTaLMSA Ha MOHMMaHWe
MPUYKH ycrnexa BO BHey4e6HOM
[eATeNbHOCTI, B TOM YMC/Ee Ha
caMoaHa/in3 v CaMOKOHTPO/Ib
pesynbTaTa, Ha aHa/n3
COOTBETCTBMS Pe3y/bTaToB
TpeboBaHMSAM KOHKPETHOM 3aauu;
- CNOCOBHOCTb K CaMOOLIEHKE Ha
OCHOBE KPUTEPMEB YCNELLHOCTM
BHEYYeOHON [esATeNbHOCTY;

- YyBCTBO MPEKPACHOI0 U
3CTETUYECKNME HYyBCTBa Ha OCHOBE
3HaKOMCTBa C NMPUPOLHLIMM
o06beKkTamMu. MeTanpe aMe THbIE
pe3yJibTaThl:

-yMeHwe paboTaTh C pasMYHbIMU
NCTOYHMKAMU MH(OpMaLLK
-yMeHus paboTaTb B rpynmnax u
napax;

-0BMlafieHne YMEHNAMM onpeaensitb
npo6nemy, BblABUraTb rMNoTe3bl,
MPOBOANTL IKCMEPUMEHTDI,
HabntofaTb, A0Ka3bIBaTb.
Ilo3naBaTeJIbHBIE:

-yMeHWe CpaBHMBaTb
B1onornyecKkue NpoLecchl u
00BbEKTDI ;

-Bblie/IEHNE OT/INUNTESbHBIX
NPWU3HaKOB B CTPOEHMM KNETOK
pasHbIX OPraHN3moB;
KomMmyHunKkaTnBHbBIE:

-yMeHWe CyLaTh U NOHUMaTb
Apyrnx
-(hopmmnpoBaTb yMeHUA OPOPM/ISATH
CBOW MbICNN B YCTHO (hopme.
PeryasituBHbIE
-CaMOCTOATE/IbHO OPraHN30BbIBaTb
CBOE paboyee MecCTO;

-YMEHWe NaHNPoBaThb CBOKO
[eATeNbHOCTb.




Pasgen 2. CamMble NpocTble
OpraHu3mbl.

4y

LlapcTBo Bupychl.

BupycHble UH(EKLK

HaauapcTteo NpokapnoThl.
MpoTncThl

IIpakTueckas padora Ne2
«PaccmoTpeTs moj
3JIeKTPOHHBIM MUKPOCKOIIOM
KJIeTKH 0aKTe puii»

JInYHOCTHBIE pe3yJbTaThbl:
-pa3BUTME UHTENNEKTYa/IbHbIX
crnocobHocTen (YMeHus
CpaBHMBaTb, aHa/IM3MPOBaTb,
paccyaaTb, AenaTb BbIBOAbI.
MeTanpeaMeTHbIE pe3yJbTAThI:
-yMeHue paboTaTtb C pasfIMyHbIMU
NCTOYHUKAMW MHDOPMaLUK;
-yMeHuns paboTaTh B rpyrnmnax u
napax;

-0B/1aieHNe YMEHVAMU ONpeensTb
npo6siemy, BblABUIaTb rMNOTE3bI,
NPOBOAUTL 3KCMEPUMEHTHI,
HabnoaaTh, 0Ka3bIBaTh;
ITo3naBaTeJIbHBIE:

-yMeHMe CpaBHNBaTb
Bronornyeckme nNpoLecchl u
0OBEKTDI ;

-Bblfe/IeHNEe OTIMYNTENbHBIX
MPU3HAKOB B CTPOEHUN K/1ETOK
pasHbIX OPraHN3MoB;
KoMmmyHukaTHBHBIE:

-yMeHMe cyLaTb 1 NOHUMATb
Apyrmx

-(hopMmpoBaTb yMEHNS OPOPMATL
CBOM MbIC/IX B YCTHOI hopme.

Pe IYJISATUBHLBIC:
-CaMOCTOATE/IbHO OPraHN30BbIBATb
CBO& paboyee MeCTO;

-yMeHMe NJaHNpoBaTh CBOD
[eATe/IbHOCTb.

Y aMBUTENbHbIA MUP
MWUKPOOPraH“3MoB

MeTalee}IMeTHble pe3yJbTaThbl:
-yMeHMe paboTaTb C pa3NMyHbIMM
NCTOYHUKaMUN MHDOPMaLUK;
-yMeHus paboTaTh B rpynmnax un
napax;

-0BMafieHMe yMeHAMMN ONpeaensTb
npo6nemy, BblABUIaTb rMNOTE3bI,
NPOBOAUTb 3KCNEPUMEHTHbI,
HabnoaaTh, J0Ka3bIBaTh;

Pasgen 3. ICTUHHOAAEPHbIE
OpraHn3Mbl — 3yKapuoTbl.

54

OT/MuKe 3yKaproT OT NPOKapuOT.

JIMYHOCTHBIE Pe3yJIbTAThI:
-pasBUTME NHTENNEKTYaNbHbIX
cnoco6HocTen (yMeHUs
CpaBHMBaTb, aHa/IM3MPOBaTb,
paccyXaatb, AenaTb BbIBOAbI.
MeTal'lpe}lMeTHl)le pe3yJbTaThbl:
-yMeHwe paboTaTh C pasMYHbIMU




Y AVBUTENbHBIA MUP YXNBOIA
KNeTKu

LlapcTBo rpm60B. BbicLume n
HU3LLME TPUOBI.

10

MnecHeBble FPUBLI, UX POk B
MPUPOJE M B XKM3HY Ye/I0BEKa.

11

CUMOMOTMYECKME OPraHW3MbI -
NNWANHUKN

NCTOYHUKAMWN MHGOPMaLUK;
-yMeHus paboTaTh B rpyrnnax un
napax;

-0B/laZieHNe YMeHUAMU OnpeaensTb
npo6nemy, BblABUraTb rMNOTE3bI,
NPOBOAUTb 3KCMEPUMEHTHI,
Hab/oaath, J0Ka3bIBaTh;

-yMeHus paboTaThb C
nabopaTopHbIM 060pyA0BaHNEM 1
MWKPOCKOTOM.
Ilo3naBaTeJibHBIE:

-yMeHMe CpaBHMBaTb
Bronornyeckume nNpoLecchl u
00BEKTHI ;

-Bblfe/IeHNe OTIMYNTENbHBIX
NPU3HAKOB B CTPOEHUN KNETOK
pasHbIX OPraHN3MoB;
KoMmmyHuKaTHBHBIE:

-yMEeHMe CNyLaTb Y NOHUMATb
Apyrmx

-(hopmunpoBaTb yMeHUA OPOPMIATH
CBOW MbICNN B YCTHOI thopme.
Pel"yJIHTI/IBHbIe:
-CaMOCTOATE/IbHO OPraHN30BbIBaTb
CBO& paboyee MeCTO;

-YMeHMe NJaHNpoBaTb CBOO
[eATeNbHOCTb.

Pasgen 4. Camble NPoOCTbIE U
ApeBHNE pacTeHns — BOLOPOCIN.

24

12

Mpr3Haky LapcTea PacTeHuiA.
IIpakTHyeckas paGora Ne3
«PaccMoTpeTh MOJ
3JIeKTPOHHBIM MHUKPOCKOIIOM
CTpOeHME BOJAOPOCIei, :KUBYIIHX
B aKBapuyMme»

13

Huswme pacteHusa — BoLOpOCN.
OTaenbl BOJOPOCEN.

JINYHOCTHBIE Pe3yJIbTAThI:
-pasBUTUE NHTENNEKTYaIbHbIX
cnoco6HocTel (ymeHue
CpaBHMBaTb, aHaM3MPOBaTb,
paccyaatb, [eNaTb BbIBOAbI.
MeTanpeaMeTHbIe Pe3yJbTATHI:
-yMeHue paboTaTtb C pasfIMyHbIMU
NCTOYHMKaMU MH(OpMaLmK;
-yMeHusA paboTaTb B rpynnax u
napax;

-0BNafleHne YMEHUAMU OnpesensTb




npo6semy, BblABUIaTb rMNOTE3bI,
NPOBOAUTb 3KCMEPUMEHTHI,
HabnoaaTh, 0Ka3bIBaTh;
Ilo3naBaTeJbHbIE:

-yMEeHMe CpaBHNBaTb
Bronormnyeckue npoLeccol u
00BEKTDI ;

-Bblfe/IeHNe OTIMYNTENbHBIX
MPU3HAKOB B CTPOEHUN K/ETOK
pasHbIX OPraHN3MosB;
-06bACHEHMS POy BOAOPOC/eN B
NPaKTUYeCKOW AesATeNbHOCTH
nogein. KomMmyHuKaTHBHbIE:
-yMEHMe CyLaTb ¥ NOHUMAaTb
Apyrmx

-(hopMmpoBaTb yMEHNS OPOPMIATL
CBOW MbIC/I B YCTHOW (hopme.
PerynssiTuBHbBIE
-CaMOCTOATE/IbHO OPraHN30BbIBATb
CBOE paboyee MecCTo;

-yMeHWe NaHnpoBaTb CBOO
[eATeIbHOCTb.

Pasfen 5. PacTeHus. 8u

14 | Mxu. IIpakT. Pad. Ne 4 1
«Cdarnym - KjIeTo4HoOe
CTPOeHM e

15 | ManopoTHMKoo6pa3Hble. Pabotac | 1
rep6apHbIM MaTepmaniom.

16 | lN'onocemeHHble. PaboTa C 1
rep6apHbIM MaTepuranom.

17 | Otpen MNoKpbITOCEMEHHbIE U 1
(UBETKOBbIE) pacTeHUs

18 | OcHOBHbIe opraHbl LIBeTKOBbLIX: 1
KOpeHb, cTebenb, NINCT.

19 | OcHOBHbIe opraHbl LIBeTKOBbIX: 1
LIBETOK, CEMS, N/I0A.

20 | OcHOBHbIe opraHbl LIBeTKOBbIX: 1
LIBETOK, CEMS,
nnoa.Jlaboparopuasi paéora
Ne2«CtpoeHne ceMeHH
dacosm.»-padora ¢ unGpoBLIM
MHKPOCKOIIOM.

21 | CemelicTBa Knacca OgHOAONMbHbIE | 1

LiBeTKOBble. PaboTa ¢ repbapHbIM
martepuaiom.

JIMYHOCTHBIE Pe3yJIbTATHI:
-pa3BUTME UHTENNEKTYa/IbHbIX
cnocobHocTer (ymeHus
CpaBHWBaTb, aHa/IM3MPOBATb,
paccyXaaTb, fenatb BblBOAbI.
MeTaleelIMeTHI)Ie pe3yJbTaThl:
-yMeHMe paboTaTtb C pas/IMyHbIMM
NCTOYHUKAMU MHOPMaLLUK;
-yMeHuns paboTaTh B rpyrnnax un
napax;

-0B/laZieH1e YMeHUAMUN OnpeaensTb
npo6siemy, BbIABUTaTb rMNOTE3bI,
NPOBOAUTb 3KCMNEPUMEHTHI,
Hab/1t0aaTh, J0Ka3bIBaTh;
-ymMeHus paboTaTs C
nabopaTopHbIM 060pYyA0BaHNEM 1
MWKPOCKOMOM.
Ilo3HaBaTeJbHBIE:

-yMEeHMe CPaBHUBATb
Bronornyeckume nNpoLecchl u
0OBEKTDI ;

-Bblfe/IeHNe OTIMYNTENbHBIX
MPU3HAKOB B CTPOEHUN K/ETOK




pa3HbIX OPraHM3moB;
KoMmmyHunKkaTuBHbBIC:

-yMEHMe cnyLaTb YU MOHMMATb
Apyrnx

-hopMmpoBaTb yMEHNS OPOPMATL
CBOW MbIC/I B YCTHOW chopme.
PerynssituBHbIC:
-CaMOCTOATE/IbHO OPraHn30BbIBaTb
CBOE pabouyee MeCTO;

-YMEHMNE N1aHnpoBaTb CBOKO
OEATENBbHOCTD.

Pa3zgeu 6. JKuBoTHbIe.
Becno3BoHoOYHbBIE.

11y

22

MpocTeiime. Mukpockon
Lndposoit. Mukponpenapat améba
06bIKHOBEHHas, 3Br/ieHa 3e/1éHas.

23

Hu3Lwme MHOroKNeTouHbIe
XXMBOTHbIE: NMPONCXOXKAEHNE.

24

MyOKN. KNLIEYHOMOMOCTHbIE.
MuKpoCcKon LugpoBoi,
MUKponpenapaTbl - BHyTPeHHee
CTPOEHMe rnapbl.

25

Twvn NnocKne Yyepsu.

26

HemaToabl n Konbyewbl.
BTopuyHaa nonoctb
Tena.Jlaboparopuasi padora
Ne3«BHyTpeHHee CTpOeHH e
J0K1€ BOT0 Ye pBsh». U PpoBoii
MHUKPOCKOII.

27

Twun YneHuctoHorume. Pakun.

28

Mayku.

29

Hacekomble. 3y4nTb MaTepuan
«TuUnbl pa3BUTUA HACEKOMBbIX>» -
paccMOTPeTb KO/INEKLNN.

30

OO6LIEeCTBEHHbIE HACEKOMbIE.
MHoroo6pasue, 06pas Xn3Hu.

31

Tun MonnocKn: 6proXoHOorne.

32

[BycTBopyaTtble 1 ["0noBoHOrMe
MONOCKU. JlabopaTopHas
padota Ned4 «BHemHee cTpoeHue
PAKOBHH NPEeCHOBOIHLIX U
MOPCKHUX MOJUIIOCKOB».

JInYHOCTHBIE pe3yJbTaThbl:
3HaHUA OCHOBHbIX NPUHLMMOB U
npaBu/ OTHOLLEHMS K YKNBOM
npupose;

-cthopMmpoBaThb NO3HaBaTe bHbII
WNHTEPEC M MOTKB Ha U3yyeHne
TEMbI;

-pa3BUTNE NHTENNEKTYaIbHbIX
Cnoco6HocTen (yMeHNs
CpaBHMBaTb, aHa/IM3MPOBATb,
paccyXzaTb, fenatb BbIBOAbI.
MeTal’lpe,JlMeTl-[bIe pe3yJabTaThbl:
-yMeHune paboTaTtb C pasIMyYHbIMM
NCTOYHUKAMUN MHDOPMaLUK;
-yMeHuns paboTaTh B rpynmnax u
napax;

-0B/1aZieHNe YMeHUAMU OnpeaensTb
npo6siemy, BbIABUTaTb rMMNOTE3bI,
NPOBOAUTb 3KCMEPUMEHTHI,
Hab/o4ath, J0Ka3bIBaTh;
-yMeHwus paboTaTtb C
nabopaTopHbIM 060pyA0OBaHNEM 1
MWUKPOCKOMOM;
IMo3naBaTeJbHBIE:

-Bblfe/IeHNe CYLLECTBEHHbIX
NPU3HaKOB 61ONOrMYECKNX
0OBLEKTOB;

-yMeHMe CpaBHMBaTb
B1onornyeckye nNpoLecchl u
06BbEKTI;

-Bblfie/IeHNEe OT/IMYNTENbHBIX
NPU3HAKOB B CTPOEHWUN K/ETOK
pasHbIX OPraHN3MoB;
KOMMyHI/IKaTI/IBHbIe:

-YMEeHMe CNyLaTb Y NOHMMATb
Apyrnx

-(hopmmnpoBaTb yMeHUA OPOPM/ISATH
CBOW MbIC/IN B YCTHOW (hopme.




PerJIﬂTI/IBHI)Ie:
-CaMOCTOSITE/IbHO OPraHM30BbIBaTb
CBO& paboyee MeCTO;

-yMEHWe NaHNpoBaThb CBOO
[eATeNbHOCTb.

Paznen 7. Hamm otnanénubie 4y JIMYHOCTHBIE Pe3yJIbTAThI:

POACTBEHHUKMU — IE€EPBLIC -pa3B|/|T|/|e VIHTe.fIfIEKTyaJ'IbeIX

BTOPHYHOPOTHIE. Cnoco6HocTen (yMeHUs
CpaBHMBaTb, aHa/IM3MPOBaTb,
paccyXgaTb, fenatb BblBOAbI.

33 | Tvn Urnokoxue. Mopckune 1 MeTanpeameTHBIe pe3y/IbTaThbl:
3BE3[bl, NINK, EXMN. -yMEHne pa60TaTb C pas/iIn4YHbIMU

34 nonyxopp'OBHe - 1 NCTOYHUKaMW I/IHGbOpMaLU/II/I;
Kmmequ'qb”_uaqume " -YMEHUA pa6OTaTb B rpynmnax u
KpbinoxabepHsble. napax;

35 | Tun Xopgosble. MogTunns 1 To3nasatenbHbIe:
JTnunHOYHO-XOPA0BbIE U -Bblf€/IEHNE CYLLECTBEHHDBIX
BecqepenHHe' NPU3HAKOB OM0MOrMYecKmnx

36 | Moatun Mo3BOHOYHBbIE 1 06beKTOB;

(uepenHbie). Knacc KpyrnopoTbie. -yMeHWe CpaBHMBaThb
Bronornyecke nNpoLecchl u
00BEKTDI;

-Bblfe/IeHNe OTIMYNTENbHBIX
NPU3HAKOB B CTPOEHUN K/ETOK
pasHbIX OPraHN3MoB;
KOMMyHl/IKaTl/lBHbIe:

-yMEeHMe CNyLaTh Y NOHUMATb
Apyrmx

-(hopMunpoBaTb YMEHMA OPOPMNATH
CBOW MbICNN B YCTHOI (hopme.
PerJIHTHBHBIe:
-CaMOCTOATE/IbHO OPraHN30BbIBaTb
CBO& paboyee MecCTO;

-YMEeHMe NJaHMpoBaTh CBOO
[eATeNIbHOCTb.

Pa3nean 8. ’KuBoTtHble. 17y JIN4YHOCTHBIE pe3yJIbTATHI:

IMo3BoHOYHBIE. 3HaHUS OCHOBHbIX NPUHLMMOB U

37 | Xpsiwesble pblbbl: akynbl, cKaTbl. | 1 Npasu/ OTHOLLEHMNS K YKMBOM

38 | Koctuctble poibbl.JlagopaTtopras | 1 npunpoae,
paGota Ne5 « BuyTpenHee -cthopMmMpoBaThb NO3HaBaTe/bHbIiA
CTPOEeHHE PbIObI.» HA BJAKHBIX NHTEPEC N MOTUB Ha N3yveHne
MHKponpenaparax. TEMbI,

39 | Amdumbnn. 1 ~PasBNTIE MHTEN/IEKTYa/IbHbIX

40 | Mpoucxoxienre aMHMOT. 1 CrocobHoCTe (yMeHuA

41 | MHoroo6pasve penTuanii: 1 CPaBHNBATL, aHANN3NPOBATb,

ALIEPULLbI, 3MEN, Yepenaxu,

paccyX/athb, fienaTb BbIBO/pbI.




KpOKO,U'VU'IbI. MeTal'lpe}lMeTHl)le pe3yJabTaThbl:
42 | Knacc IMTuy: nponcxoxaeHue, 1 -ymeHue paboTaThb C pasInyHbIMM

OCHOBHbIE MPU3HAKN. MCTOYHVKAMM MH(hopMaLnK;

JlaGopaTopHasi padora Ne6 -yMeHws paboTaTh B rpynnax u

«CTpoeHne ckeJieTa NTHI b - napax;

CKeJIeTroIy0sl. -0BMafieHne YMEHNAMM onpeaensiTb
43| HeneTatoLyte nTuLibl. 1 npobnemy, BblABUraTb rMNoOTe3bI,
44 | Knunesble NTULbI: OTPSAAbI 1 NPOBOANTbL IKCNEPUMEHTHI,

45 | Knacc MnekonuTtaroLye: 1 Hab/ofaTb, AOKa3bIBATb;
MPONCXOXKEHNE, OCHOBHbIE -yMeHus paboTarh ¢
MPU3HAKY. nabopaTopHbIM 060pY/A0BAHNEM W

46 | CTpoeHMe MIeKONMUTAIOLLYIX. 1 MWKPOCKOMOM,

JlaGopatopuas padora Ne7 IosnaBaTesbHbIE:

«CTpoenue cKeeTa -Bbli€NIEHUNE CYLLECTBEHHbIX

————— NP13HaKOB BUONOMNYECKMX
48 | TlepBo3Bepn. Cymuarbie. 1 OOBEKTOB;

49 | MNnaueHTapHble. OTpAL 1 “YMEHIE CpasHMBaTL
HaceKoMosiIHble. Bronornyeckre NPoLecchl n

50 | Pykokpblinble. ['pbI3yHbL. 1 06BEKTBI;
3aiiLieo6pasHble -BblJe/IeHNE OT/INUNTENbHBIX

5T | XAWAVKA, TTpMaTs], 1 NPU3HaKOB B CTpoeHII/IVI KNeToK

52 | X060THble. HenmapHOKONMbITHbIE. 1 Pa3HbIX OPraninsMos,

KOMMyHI/IKaTI/IBHbIe:

53 _| MapHoKonbITHble. 1 -yMeHMe CAYLATb U NOHUMATb

54 | BTopn4yHOBOAHbIE 1 [pyrux
M/IEKOMUTAIOLINE. CUDEHBI, -(hopMNpPOBaTH YMEHNS OOPMAATH
NacToHOrme, KUTo06pasHble. CBOV MbIC/A B YCTHOI thopMe.

PeryasituBHbIC:
-CaMOCTOSTE/IbHO OPraHN30BbIBaTb
CBOE paboyee MeCTO;

-yMeHWe NiaHnpoBaTb CBOO
AeATeNbHOCTb.

Pa3nes 9.UesioBek — BeHe Nl 164 JIMYHOCTHBIE Pe3yJIbTATHI:

IBOTIOLHH. 3HaHWSA OCHOBHbIX MPUHLMMOB
55 | MecTo yenoBeKa B cucTeMe XXuson | 1 NPaBn/ OTHOLLEHNS K XWBOW

NpUpoAabl. npupoae,

56 | MNpoucxoxaeHve Buga Yenosek 1 -ChOPMMPOBATH NO3HABATE/IbHbIiA
pas3yMHbIii. [Npeakn Yenoseka u VNHTEPEC 1 MOTMB Ha N3y4HeHNE
4en10BEKO06Pa3HbIX 06e3bsH. pasfdena: «4enosek-BeHel,

57 | ApeBHeiLme noau. 1 Jsonmounn»

HeaHaepTasbLibl. KpOMaHbOHLIbI. ~PasBUTUE NHTEANEKTYANBHbIX
58 | Pacbl uenoBeuecTsa. EQUHCTBO 1 CMOCOBHOCTEN (YMEHWA

pac. CpaBHMBATb, aHaM3NPOBATb,

59 | KneTouHoe cTpoeHMe opraHuamMa | 1 paccyXnatb, fENaTh BbIBOAB,

yenoseka. ['ucronoruns. TkaHu
yenioBeka. Jlaboparopuasi padora
Ne8 «JleiicTBHe (pepmMeHTA
KaTaJa3bl HA NMEePOKCHJ
Boaopoaa.» Ludposoii

3aK/0YeHNs, 3aLMLLATL CBOM
naeun.

MeTaHpe}lMeTHI)Ie pe3yJbTaThbl:
-yMeHWe paboTaTb C pasnMyHbIMU
MCTOYHMKAMU MHOPMaLUN;




MMKPOCKOI, MUKPONpenapaThbl,
JabopaTopHoe 000py10BaHuUe.

60

OCHOBHble OpraHbl 1 CUCTEMbI
OpraHos.

61

Onopa 1 aBuXeHue.
["'MnoguHamns. Ponb ABUXEHUA B
(hOpMMpPOBaHUK CKeneTan
Mbily,.JIabopaTopHasi padora
Ne9 «CTpoeHre KOCTHOM TKAHM.»
JlabopaTopHoe 000py10BaHue
JJIsl IPOBe/IeHU sl ONBITOB.

62

BHyTpeHHAA cpefa
opraHm3ma.llpakTnyeckas
padora Ned«Omnpenenenue YCC,
CKOPOCTH KPOBOTOKa»,
«HUccaenoBanue pe@iie KTOPHOT O
NPUTOKA KPOBH K MbIIIIAM,
BKJIIOYMBIIMMCS B padoTy».
Indposas sadopaTopus mo
dusznoaoruu (naruuk YCC)

63

OCHOBHbIe OpraHbl U CUCTEMbI
OpraHoB. 3a4em Ham HY>KeH

Kucnopoa? TpaHCnopT rasos U
APYrux BeLecTs B OpraHu3me

64

MvweBapeHue. MNuTaTenbHble
BellecTBa. ButaMuHbl.

65

BblgeneHue. Tennoperynauus.

66

HeliporymopanbHas perynsuus
OpraHu3Ma Yyesioeka

67

PoCT 1 pa3BUTUE YenoBeKa.
BnusHve hakTOpOB OKpYXKatoLLei
cpefpl.

68

"MrueHa Yenoseka. 340poBbIii
06pa3 Xu3Hu. MpakTnyeckas
paboTa Ne5 « [lokasaTenbCcTBa
Bpesa TabakokypeHus». Lingpposas
nabopaTtopus no r3nonoruu.
[laTunk apTepnanbHOro AaBneHus.

-yMeHuMs paboTaTh B rpynmnax un
napax;

-0BfaZieHMe yMeHUAMMN ONpeaensTb
npo6siemy, BblABUTaTb rMNOTE3bI,
NPOBOAUTb 3KCNEPUMEHTHbI,
Hab/1t0aaTh, A0Ka3bIBaTh;

-yMeHuns paboTaThb C
nabopaTopHbIM 060pyA0BaHMEM U
MWKPOCKOMOM;
Ilo3HaBaTeJbHBIE:

-Bblfje/IeHNe CYLLECTBEHHbIX
NPU3HaKOB BLOMOrMYECKNX
0OBbEKTOB;

-yMEeHMe CpaBHUBATb
Bronornyeckume nNpoLecchl u
0OBEKTDI;

-Bblfe/IeHNEe OTIMYNTENbHBIX
MPU3HAKOB B CTPOEHUN K/ETOK
pasHbIX OPraHN3MosB;
KoMmmyHuKkaTHBHBIE:

-yMeHMe CyLaTb Y NOHUMATb
Apyrnx

-hopMmpoBaTb yMEHNA OPOPMATL
CBOW MbICNN B YCTHOI thopme.

Pe IYJISITUBHBIC:
-CaMOCTOATE/IbHO OPraHN30BbIBaTb
CBO& paboyee MeCTO;

-yMeHMe NJaHNpoBaTh CBOD
[eATeNbHOCTb.

TpeGoBaHusi K YPOBHIO MOATOTOBKH 00YUYAIOUIUXCS O KYpCy:

I[OJ'DKHI)I 3HATb U YM€Tb:

-(hopMMpoBaTh LIeHHOCTHOE OTHOLLIEHME K XKVBOW NPUPOJE, K CO6CTBEHHOMY

OpraHu3My; NOHUMaTb O PONK BUONOrMK B HOPMUPOBAHUM
COBPEMEHHOIeCTECTBEHHOHAYYHO KapTVHbI MUPa;

- YMeTb NPUMEHSATb CUCTEMY B1ONOTMYECKMX 3HAHWUIA: PaCKPbIBATb CYLUHOCTb XXMBOTO,
Ha3blBaTb OT/IMUMS XKMBOTO OT HEXMBOIO, NEPEYNCNATL OCHOBHbIE3aKOHOMEPHOCTU
opraHm3sauuu, OyHKLMOHMPOBAHWS 0O6bEKTOB, SBNEHNIA, MPOLLECCOB XNBOI NPUPOADI,
3BOJIHOLMOHHOI0 Pa3BUTUA OPraHMYECKOro MIpPa B ero eJMHCTBE C HEXMBOIA

npupoaoi;

-cthopMMpOBaTL NPEACTABNEHMS O COBPEMEHHOI TEOPUI 3BOMHOLLMM 1 OCHOBHBbIX




CBUAETeNbCTBAX 3BO/IOLNN;
-BMaleTb OCHOBaMW MOHATUIAHOIO annapaTayn Hay4Horo A3blka 6uonorun:
MCNOMb30BaTh N3YYEHHbIE TEPMUHbI, MOHATUA, TEOPUN, 3aKOHbI 11 3aKOHOMEPHOCTY
ANt 06BACHEHNSA HabN4AaEMbIX G1ONOMMYECKNX 06BEKTOB, SBNEHNIA U NPOLLECCOB;

- NOHMMaHKe cnocob0B NOydYeHNs BUONOrMUYECKMUX 3HAHWIA; HAaNIMYKeE OnbITa
MCMO/b30BAHUA METOLOB OMO/OTY C Le/IbH0 U3YUYeHUS XKIMBbIX 0ObEKTOB,
B1oNornyecKmx SABNEHNIA N NPOLLECCOB: HabNtoeHWe, ONcaHve, NPoBeseHue
HEC/OXHbIX BUONOrMYECKMX OMbITOB U 3KCMEPVMEHTOB, B TOM YMC/IE C
MCMOMb30BAHNEM aHA/TOMOBbIX U LNMPPOBbIX NPMO0OPOB N NMHCTPYMEHTOB;

- YMETb XapaKTepu3oBaTb OCHOBHbIE IPYrrbl OPraHM3MOoB B CUCTEME OPraHNYecKoro
Mupa (B TOM Ymcrie BUPYChbI, 6aKTepun, pacTeHus, rprbbl, XXMBOTHbIE): CTPOEHNE,
MPOLECChI XKN3HEAEATEeNIbHOCTU, X MPOUCXOXAEHNE, 3HAYEHNE B MPUPOLE N XKU3HU
YesioBeKa;

- YMeTb OOBACHATL MOIOXKEHME Ye/I0BEKA B CUCTEME OPraHMYecKoro Mupa, ero
MPOUCXOXEHWE, CXOACTBA U OT/IMUMSA YeNIOBEKA OT XXMBOTHbIX, XapakTepn30BaTb
CTPOEHME N NPOLLECCHI XXU3HEAEATENbHOCTM OpraHn3ma YesioBeka, ero
MPUCMOCO6IEHHOCTb K Pa3/IMYHbIM 3KOM0rMYECKM (hakTopam;

- YMETb OMNUCbIBaTb KETKMW, TKAHWU, OPraHbl, CUCTEMbI OPraHOB M XapaKTepu3oBaThb
BaXKHEMLLMe 61OornyecKme NPoLecchbl B OpraHM3Max pacTeHUM, XXUBOTHBbIX
NYesioBEKa;

- chopMmpoBaTh NpeacTaBneHns 06 OCHOBHbIX (hJaKTopax OKPYXKaKOLLEN cpebl, NX
PONN B XXM3HEAEATENIbHOCTU U 3BOJHOL MM OPraHN3MOB; MpeLCcTaB/eHmne 06
aHTPONOreHHOM (DaKTOpe;

-chopmumpoBaTh NpeLcTaBeHNs 06 3KOCUCTEMAX MU 3HAYeHUM 61opasHO0bpasns;

0 rNO6a/IbHbIX 3KOIOMMYECKUX NPOGIeMax, CTOALLMX Nepes YenoBevecTBOM U
cnocobax nx NpeooNieHuns;

-yMeTb peLatb y4ebHble 3a4a4m 6MONOrMYeCcKoro CoaepXKaHus, B TOM Ynche
BbISIB/IATL MPUUYNHHO-C/IEACTBEHHbIE CBA3W, NPOBOANTL PacyéThl, AeNaTh BbIBOAbI Ha
OCHOBaHWUW NOyYeHHbIX Pe3yNbTaTos;

- YMETb C03[aBaTb Y NPYMEHATb C/IOBECHbIE U rpauyecKrie MOLEeN 41l 06bACHEHUS
CTPOEHUS XXMBbIX CUCTEM, SIB/IEHWNIA N NPOLLECCOB XXMBOW NPUPOAbI;

-MOHMMaHWe BKNaja POCCUNCKNX M 3apyBeXKHbIX YUEHBIX B pa3BUTME BUONOTMYECKUX
Hayk;

- BNlafleTb HaBblkamMu paboTbl ¢ H(OPMaL el GUONOrMYeCcKOro coaepXaHus, npes-
CTaB/IEHHOW B pa3HOM (hopMe (B BUAE TEKCTa, TabMMUHBIX AaHHbIX, CXeM, FpafurKOB,
avarpamm, Mogenei, n306pakeHuin), KPUTUYECKOr0 aHaIM3a MHPOPMaL MM U OLLEHKN
€€ NOCTOBEPHOCTU;

- YMETb MJIAaHNPOBAaTH MO PYKOBOACTBOM HaCTaBHMKA U MPOBOAUTL yuebHoe
nccneaoBaHye M NPOEKTHYHO paboTy B 06/1aCTV 6MONOTUK; C Y4ETOM HaMEYEHHOM
Lenv popmMynmpoBaTb Npobnemy, rmnoTesy, CTaBuTb 3a4a4u, BbIoMpaThb afeKBaTHble
MeTOAbl 4/19 UX peLleHns, opmMyIMpoBaTh BbIBOAbI; MY6/IMUYHO NpeACcTaBAaTb
Mosly4YeHHble pe3ynbTarhl;

-yMeTb MHTErpmpoBaTtb 610IOTMYECKNE 3HAHWA CO 3HAHMAMM JPYTNX Yye BHbIX
npesMeTos;

- chopMMpOBaTb OCHOBbI 3KOMIOMMYECKOW rPaMOTHOCTI: OCO3HaHWe HE0OXOAMMOCTI
[EeCTBUIA MO COXpaHeHMIo GruopaszHO06pasns N oxpaHe MPUPOAHBLIX IKOCUCTEM,
COXPaHEHMIO M YKPEenIeHNo 340P0BbS Ye/I0BEKA; YMEHME BbloMpaTh LiefieBble
YCTaHOBKW B CBOMX AENCTBUAX U NOCTYMKaX N0 OTHOLLEHWIO K XXMBOI Npupoge,
CBOEMY 3J0POBbIO 1 310POBbLID OKPYXKAKOLLMX;



- YMETb WCMO/b30BaTh MPMOBPETEHHbIE 3HAHWS 1 HaBbIKM [/15 30POBOr0 06pasa
YKN3HW, cOaNaHCPOBAHHOIO NUTAHUSA 1 (PU3NYUECKOI aKTUBHOCTM; HENPUSATHE
BPeHbIX MPMBbIYEK 1 3aBUCMMOCTE; YMEHWE NPOTUBOAEICTBOBAT
JHKEHAYYHbIMMAHUMYNALMAM B 06/1aCTV 340POBbS;

-0BNafieTh NPUEMAMM OKa3aHWs NepBOi NMOMOLLM YeNOBEKY, BbIPaLLMBaHNS
KYNbTYPHbIX PacTeHWUli 1 yxofa 3a AOMALLHUMU XXNBOTHbLIMU;

JIucT u3MeHe HU M JoNoJIHe HI I Kypca «3aHuMaTe IbHast Onosorus 2024-2025

Neni/m | Jara BHocuMble H3MeHEeHHS Ne, nata npukasa, Ha
OCHOBAHUM KOTOPOT0
BHOCHTCHA H3MEHEHHEe




