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INOACHUTEJIBHAS 3AIINCKA

OO0wueOnonornyeckue 3HaHUg HEOOXOAMMBI HE TOJIBKO CIEUUATUCTaM, HO M KaXKAOMY
YeJIOBEKY B OTJIEIbHOCTH, T.K. TOJIbKO IOHUMAaHHE CBS3H BCErO )KMBOI'O Ha IJIAHETE TOMOXKET HaM
HE COBepIlaTh OMMOOK, BEIyIMX K KaracTpode. BoBiieub IIKOIBHUKOB B IPOLECC MO3HAHUS
KUBOU MPUPOJIBI, 3aCTABUTDH UX 33yMaThbCsl O TOHKUX B3aUMOOTHOILIEHHSIX BHYTPH OHMOLIEHO30B,
Hay4YMThb BBICKAa3bIBaTh CBOM MBICIM M OTCTauBaTb UX — BCE 3TO OCHOBAa OpraHU3allu
OMOJIOTUYECKOTO KpY’KKa, T.K. OmoJjormueckoe obpa3oBaHue (HOpPMHUPYET y MOJIPACTAIOIIETO
IIOKOJICHUs] TOHMMaHMEe XKU3HU Kak Beauuaiied 1eHHOCTH. JlaHHas mporpaMma OopraHu3yercs
i oOydarommxcst 5-9-X KJaccoB, KOTOpBIE YK€ 3HAKOMBI IO ypOKam IMPHPOIOBEICHUS H
OMOJIOrMU C MUPOM JKUBBIX OpraHu3MoB. CoJiepKaHue 3aHATHH CTPOUTCS Il pa3HBIX BO3PACTHBIX
TPYMII ¢ yY4ETOM YPOBHS UX MOATOTOBKH. HecMOTpst Ha TO, 4TO BOIPOCH! MPOGOPUCHTALIUH HE
ABJISIIOTCSL  TJIaBHOM — LEJIbIO  OMOJIOTMYECKOTO  KPYXKa, pPa3sHOOOpa3Has JIesTeIbHOCTb,
3arJIaHUPOBAaHHAs Ha 3aHATHSIX, BO3MOXHO, TOMOKET FOHBIM OHOJIOTaM OTIPEICIIUTHCS C BHIOOPOM
cBoell Oynymeit npodeccun. IlporpaMma Kypca npegHazHaueHa A 0Oy4arolMXcsi B OCHOBHOM
IIKOJIE, THTEPECYIOLINXCS NCCIIET0BATEIBCKON IEATEIFHOCTHIO, U HalpaBiieHa Ha () OPMHUPOBAaHUE
y y4allMXcsl YMEHHUs MOCTaBUTh L€JIb M OPraHU30BaTh €€ JOCTH)KEHHUE, a TAKXKe KpeaTHBHbIX
Ka4ecTB: THOKOCTH yMa, TEPIUMOCTH K IPOTHBOPEUHSIM, KpUTUIHOCTH, HAJIMYHUS CBOETO MHEHHUS,
KOMMYHHUKaTHBHbIX KauecTB. HopmaTtuBHO-1IpaBoBas 0a3a. [lononHutenbHas o0iiepa3BuBaroas
nporpamma «buosoruueckas 1adopaTopus» €CTeCTBEHHOHAYYHO!H HAIpaBIEHHOCTH pa3paboTana
Ha OCHOBE:

- ®enepanbHOTO 3aK0HA «O0 00pa3zoBanuu B Poccuiickoit deneparum» (Ne 273-D3 ot 29.12.12);
- KoHuenuuun pasBuTHs AONOJHUTENBHOTO oOpa3oBaHus nereil B Poccuiickoit deaepauuu no
2020 romga (Ne 1726-p ot 04.09.14);

- [Ipukaza Munuctepcra oopazoBanus U Hayku PO «O0 yrBepxaenuu [lopsaka opranuzanuu u
OCYIICCTBIICHUSI 00Pa30BaTEIBHON JACATCILHOCTH IO JOIOJHUTEIHHBIM 00IIe00pa30BaTEIbHBIM
nporpammam» (Ne 10080t 29.08.13);

- [locranoBnenuem ['naBHoro rocynapcrseHHoro Bpada P® ot 28.09.2020 r. Ne28 « O6
yTBep)KAcHUH caHuTapHbIX mpasuil CII 2.4.3648-20 «CanuTapHO- S1IMAEMHOJIOTMYECKHE
TpeOOBaHUS K OpraHU3alisIM BOCIIUTAHUS U 00YUYEHMsI, OT/IbIXa U 03/10POBJICHHUS JIeTell U
MOJIOZIEKIN;

- Konnenuuei pa3BuTHst JOMOJHUTEIBLHOTO 00pa3oBaHus AeTel, yTBepKICHHON
pacrniopsbkeHreM npaBuTenbcTBa Poccuiickoit @eaepanun ot 4.09.2014 1. Nel726-p;

- [Tucemom MunoGpnayku P® ot 18.11.2015 Ne 09-3242 «O HanpaBieHud UHOOPMAIIIHN»
(BMecte MeToauyeckie peKOMEeHAAINHU 10 TPOSKTUPOBAHUIO JOMOJIHUTEIbHBIX
o011epa3BUBAIOIINX NTPOrPaMM) U IPYTHX HOPMATHUBHBIX JOKYMEHTOB,;

- CaHUTapHO-3MUAEMHUOIOTMUECKUX TPEeOOBAHUN K YCTPOMCTBY, COJEP)KaHUIO U OpraHU3aluu
pexxuma paboThl 00pa30BaTENbHBIX OpraHU3alMid JJOMOJHUTEIBHOTO 00pa3oBaHMs JeTel
(CanlluH 2.4.4.3172-14);

- Vkaza IIpesunenta PO «O mepax mo peain3anuu TocyIapCTBEHHOM MOJMTUKU B 00JacTH
obpazoBanus u Hayku» (Ne 599 ot 07.05.2012 1.).

- Vka3za [Ipesnnenta PO «O HanmoHanbHOM cTpaTeruu AeWCTBUM B MHTepecax neTeil Ha 2012-
2017 roge» (Ne 76101 01.06.2012 1.);

- ®enepanbHOro 3akoHa «O0 OCHOBHBIX TapaHTHUsX MpaB pedeHka B Poccuiickoit deaepannm» (Ne
124-®3 ot 24.07.98);

- Ctpateruu pa3Butus Bocniutanus B Poccuiickoii @eneparuu Ha nepuog 10 2025 roga (Ne 996-
p ot 29.05.15);

- @enepanbHoro 3akoHa «O0 oxpaHe okpyxarotien cpeas (Ne 7-d3 ot 10.01.02);

- denepanbHOr0 TOCYIAPCTBEHHOIO 00pa30BaTEIbHOIO CTaHAApTa OCHOBHOTO OOIIETo
obpazoBanus (Ne 1897 ot 17.12.10);

- CaHUTapHO-3MHIEMUOJIOTHYECKUX TPEOOBAHUMN K COJIEPKAHUIO U OPTaHU3ALIUN peKUMa pabOThI
JIOIIKOJIBHBIX 00pa3oBarenbHbix opranu3anuii (CanlluH 2.4.1.3049-13);



- Konnenuuu oOiieHaMOHaTbHON CHUCTEMBI BBISBICHUS M Pa3BUTHS MOJIOJBIX TaJIaHTOB (OT
03.07.12);

- TlocranoBnenus IlpaBurensctBa P® «OO6 yrBepknenun IlpaBun BbISABICHUS JETEH,
NPOSIBUBIINX BBIJAIOIIUECS CIIOCOOHOCTH, CONPOBOXKICHHS M MOHHTOPUHIA WX JAlbHEHIIero
pazButus» (Ne 1239 ot 17.11.15)

YpoBeHb 0CBOCHMS TPOrPaMMBbI — 0a30BBIil.

HanpaBjieHHOCTH NPOrpaMMBbI — €CTeCTBEHHO-HAYYHAas.

JononuurensHas oOmeoOpa3oBarenbHas MporpaMMa HMMEET €CTECTBEHHOHAYUYHYIO
HAIPaBJIEHHOCTh M OPUEHTHUPOBAaHA Ha MNpUOOpEeTeHHEe 3HAHWM Mo pa3aenam OHOJIOTUU —
MHUKpOOHOJIOTHH, OOTAaHHMKE; HAa Pa3BUTUE NMPAKTHUYECKUX YMEHUN M HABBIKOB; HAllpaBJIeHA HA
dbopMupoBaHUE HHTEPECA K ONBITHON, SKCIIEPUMEHTAIILHOM U HCCIIe10BATEIbCKON 1eITEIbHOCTH,
KOTOpBIE CITIOCOOCTBYIOT MTO3HABATEIBHON U TBOPUECKOM aKTUBHOCTH OOYYAOLITHXCSI.

AKTYaJIbHOCTB IIPOrPaMMBbl.

AKTYalbHOCTh MPOTPAMMBbI 3aKJIIOUAETCSl B TOM, 4TO €€ pealu3alus mpearnosaraet padoTy c
COBpPEMEHHBIM 000pynoBaHueM. IIIkobHUKAaM TPEACTOUT HE TOIBKO M3y4aTh OMOIOTUYECKHE
00BEKTHI U SIBJICHHSI C TOMOIIIBIO ATOT'0 000PYI0BaHMsI, HO U 0(OPMIISTH OTYETHI O CBOEH padore,
B TOM YHCJIE M C IMOMOIIbIO TaKUM XOpOLIO  3HAaKOMbIE UM HpPHUEMOB, KaK CO3/1aHUE
BUJICOPOJIMKOB M BUJCOKJIMIIOB, Pa3MEILEHUE PE3YJIbTATOB HCCIEAOBAHUI HA CIELHUAIBLHON
cTpaHuuke B coruceTsx. LIIkonmbHUKaM IpeACTOUT MONpoOoBaTh ce0si B POJIH MOMYIISIPU3aTOPOB
OMOJOTUYECKUX UCCIIETOBAHHIM.

OT/IMYHTeIbHOI 0CO0eHHOCTHIO MPOIrPaMMBI SIBJSIETCS TO, YTO B XO7€ €€ peain3alnuu Oyaer
3a/1eficTBOBaHO 000pyAoBaHuEe « TOUKH poCTay, IIEKTPOHHBIE MUKPOCKOIIBI, @ TAK)KE AKTUBHAs
JESATEIIBHOCTD B COLICETSIX.

Ilenarornyeckas nejecooOpasHOCTb NPOrPaAMMBI.

B yueOHoM muiane Ha npeamer «buosorush oTBeAeHO Bcero 2 yaca B Helemto B 5-9 kiaccax, 4To
JlaeT BO3MOXKHOCTb C(HOPMUPOBATH y 00YHAIOIIUXCS TOJIBKO Oa30BbI€ 3HAHUS 110 IIPEIMETY.

B 10 5xe BpeMsl TOT BO3pacT XxapakTepu3yeTcs TeM, UTo y peOsT elé He yracia JIl0003HaTeIbHOCTh
U JKaxaa oTKpeITHil. HeoOxoanmo nepeBecT €€ U3 naccuBHOM (ha3bl, KOTOPYIO UM HaBSA3bIBAET
UHTEpHET, Yepe3 OObIUHOE co3epliaHue HEeOOJBIINX BUACOPOJIUKOB, K AKTUBHOMY — CO3aHHUIO
BUJICOKOHTEHTA C 3aHATUN OMOJIOTUYECKUX KPYKKOB. ITO MOOYKAAET MOAPOCTKOB K aKTUBHOMY
neiictButo. buonornueckue 3HaHMS NepecTaroT ObITh GopMmanbHON Teopued. OHUM HpU TakoM
¢dopmaTe 0OyueHHUs BIUCBHIBAIOTCS B IMPUBBIYHBINA YKIIaJ cOoBpeMeHHoro pedenka. Ilporpamma
CHOCOOCTBYET O3HAKOMJIEHHIO C OpraHu3aluedl KOJJIEKTUBHOIO M HMHIMBHJYaJbHOT'O
UCCIIEIOBaHMsI, OOy4YeHUI0 B JCHCTBUM, T[IO3BOJSET YepeAoBaTh KOJUIEKTUBHYIO U
UH/IMBUYAIbHYIO JEATENbHOCTh. TeopeTHueckuil MaTepuall BKIOYaeT B ceOsl BOIPOCHI,
Kacarolluecs: OCHOB MPOEKTHO-UCCIIE0BATEIbCKON JI€ATEIbHOCTH, 3HAKOMCTBA CO CTPYKTYPOMH
paboTHI.

O0beM H cpok peajM3aly NPOrpaMMbl
O6mwem nporpammsl — 72 gaca

Cpok peanuzanuu nporpammel — 1 rox
VYuyeOHast Harpy3Ka — 4 yaca B HEZIEIIO.
®Dopma 00yueHUsI — OYHAS.

Ocobennocmu opzanuzauuu o6pa3oaameﬂbuozo npoyecca.
HpOI‘ paMMa ABJIACTCA TpaIlHHHOHHOf/'I " IpCACTABJIACT coboit HHHCﬁHyIO IOCICaJ0BAaTCIBbHOCTD
OCBOCHUA COACPKaHNA B TCUHCHHUE OJHOI'O IroJia O6y‘IeHI/I$I.



Opzanuzayuonnuie popmot 00yuenus.
[Tpu npoBeieHNH 3aHATHI UCIIOIB3YIOTCS CIIEAYIONIHE (HOPMBI paOdOTHI:

UHOUBUOYANIbHASL (popma 00Oyuenus TIOAPAa3yMEBaeT B3aWMOJCUCTBUE MPEMoAaBaTels C
OJTHUM yYEHUKOM.

epynnoeas popma ydauniyecs paboTaroT B TpyIax, CO3aBaeMbIX Ha Pa3IMYHBIX OCHOBAX.
@ponmanvuas ¢popma npeIonaraeT padboTy NpernogaBaTess cpa3y co BCEMHU YUaIITUMHUCS
B €IHHOM TEMIIE U C OOIIMMU 3aJa4aMHu.

Konnexmusnas  ¢opma  ortnudaercs oOT  (QPOHTAIBHOW TeM, YTO  ydalluecs
paccMaTpuBalOTCS ~ Kak  IEIOCTHBIA  KOJUIGKTMB CO CBOMMH  OCOOCHHOCTSIMH
B3aUMO/CICTBHUA.

[Ipu naprom  06yyerHuu OCHOBHOE B3aUMOJICHCTBHE TMPOMCXOAUT MEXKIY JBYMS
YYCHUKAMH.

BI/II[BI 3aHATHI (B 3aBUCHUMOCTH OT uenel‘/i 3aHATHA U €TI0 TeMI)I), BKJIO4Yas yLIe6HBIe 3aHATHA,
HaITpaBJICHHBIC HA MIPOBCACHUEC TCKYIICTO KOHTPOJIA OCBOCHUA IIPOrpaMMbI U CO3JaHNC
BUACOMMPOAYKTOB IMOCJIC KAXKIAOI'O 3aHATUA:

MuHuU-eKIMN — U3J10KEHUE NpernoaBareieM IpeAMEeTHOW HHPOpMaLnK.
CemuHapsbI — 3apaHee NOATrOTOBJICHHBIE COOOLICHNUS, BBICTYIUICHHUE B 00CYKACHNE
Jluckyccun — mocTaHOBKA CIIOPHBIX BOIIPOCOB, OTPA0OTKA YMEHUSI OTCTauBaTh U
apryMEHTHPOBATh CBOIO TOUKY 3PEHHMSL.

[TpesenTanus — myOIMYHOE MIPEICTaBICHUE ONPEAEIIEHHON TEMbI U BUACONPOAYKTA, B
TOM YMCJIE€ B COLICETSIX

3amura npoeKkTa — 000CHOBAaHHE U MPEACTaBIECHUE POJeIaHHON paboThI
Kpyriaslit cton — HedopManbHOE 00CYKIEHHE BHIOPaHHON TeMaTUKU

Mo3sroBas aTaka — pellleHle HECTaHIaPTHBIX 3a/1a4 B KOJUIEKTHBE

PoneBble Urpsl — npeasoxkeHne peOEHKy AeicTBOBAaTh B KaKOM-I11M00 poiu B
MOJEIUPYEMOIN CUTYyalIHHI

Heab nporpammbl

Heab: popmMupoBaHue y 00yqaronmxcs IIy00KOro 1 yCTOHUYMBOro HHTEpeca K MUPY JKUBOM
MIPUPO/IBI, TPUOOpETEHNE HEOOXOAMMBIX TPAKTUYECKUX YMEHUN 1 HABBIKOB TTPOBEICHUS
HKCIIEPUMEHTOB, OCHOB MCCIIEI0BATEIBCKOM 1€ATEIbHOCTH, HABBIKOB My OIMYHOTO
MIPEICTABJICHUS PE3yJIbTaTOB CBOEH PaOOTHI

3agauu nporpaMmsl

Oo0yuarmmue:

e pacuMpeHHe Kpyro3opa oOydaronmxcs;

e pacmpeHue u yriryOjeHne 3HaHUK 00yJaroIInuXcsl IO OBJIJICHHUI0 OCHOBAMHU METOJ/IOB
MO3HAHUS, XapaKTEPHBIX JJIs1 €CTECTBEHHBIX HayK (HAOJI0/IeHNe, CPaBHEHUE, SKCIIEPUMEHT,
U3MEpEHHeE);

e 00yudeHHe CO3/aHUI0 HOBBIX MPOJYKTOB HA OCHOBE MMEIOLINXCS 3HAHUN
e 00yueHue nmpuémMam npejacTaBieHus HHGopMaIumy;

MOJrOTOBKA 00YYaIOIINXCsl, OPUEHTUPOBAHHBIX Ha OMOJIOTHYECKUi PO UIIb

00y4eHus, K yCBOCHUIO MaTepHaa MOBHIIIEHHOTO YPOBHSI CI0KHOCTH MO XUMUHU.
PasBuBaroniue:
e Pa3BUTHE YMEHUU U HABBIKOB MMPOEKTHO - UCCIEA0BATEIbCKOMN AEATEIbHOCTH;

pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN M YMEHUH yJaluXcsi CAMOCTOSATEIbHO

HpI/IO6pCTaTL 1 NPpUMCHATH 3HAHUA HA MIPAKTUKE,

pa3BUTHE YMEHUN MyOJIMYHO NMPEACTABIATh HHTEPECHl CBOEH pabOTHI.



BocnurareabHble:

e  BOCIHUTaHHE IKOJOTUYECKON IPaMOTHOCTH;

e BOCIHMTaHUE 3MOLMOHAIBHO- LIEHHOCTHOIO OTHOLIECHHUS K OKPY’KalIIEMY MUPY;
e BOCIIMTaHUE YMEHUH paboTaTh B KOJUICKTUBE, OTBEYAThH 3a YCIEX OOIIEro jaena.

Conep:xanue

1. Jla6opaTtopus ycnexa(3 4).
BBonmHoe 3aHsTHE. 3HAKOMCTBO C TUIAHOM pabOTHI KpyxkKa. buomorunyeckas abopatopwus,
npaBuia padoTel B Hell. O6opynoBanue Onoaornyeckoi tadoparopuu. O6opyaoBanue « Todku
Pocray. IlpaBuna TexHUKH 0€30MACHOCTH MPH pabOTE B 1TAOOPATOPHH.

2. Mup noa Mukpockonom(42 yacos).
MeTto/b1 n3ydeHust OMOIOTHYECKMX OOBEKTOB. Y BETUUUTEIbHBIE TPUOOPHI.
Muxkpockor. YCcTpoiCTBO MUKPOCKOIIA, IPaBmiia paboThl C HUM.
Jlabopamopunas paboma Ne 1: «Ycmpoticmeo mukpockonay. DNEKTPOHHBIA MUKPOCKOII, €ro
ocobenHocTH. Co3/1aHne BUAECOPOINKA « Y CTPOHCTBO MUKPOCKOIIAa»
Knetka: cTtpoenue, cocraB, cBoiictBa. Mukpomnpenaparsl. MeTObl IPUTOTOBICHUSI U U3yUYEHUE
MpermapaToB  <OKMBasg  KIETKa»,  «BPEMEHHBIH  MHKpompernapar»  «(QpUKCUpOBaHHBIN
MUKpomnpenapar».  Jlabopamopuas — paboma  Ne  2:  «H3zeomoenenue  8pemeHHO20
muxponpenapamay KieTku pacTeHUN 0]l MUKPOCKOIIOM. M3roToBiieHne MUKPOIIPENIapaToB U UX
uzydyenue. Cozganue BUIeopoiuka « Mukpomnpemnapary.
N3yuenne pactutensHOW KieTkd. [IpuroToBneHune mpenaparta KOXHIBI JyKa, MSKOTH IUIO/IOB
ToMara, si6J10Ka, KapTodelis U UX U3yUeHHUe Mo MUKPOCKOTIOM. Jlabopamophvie pabomoi: Ne 3, 4
«lIpucomosnenue npenapama Koxicuysl i1yKa, MAKOmMuU n10008 MOMAMA, pAOUHbL U UX U3VYEHUE
noo mMuxkpockonomy «llpucomosnenue muxponpenapama xapmodgens, a610Kka u ux usyiexue noo
mukpockonom. Coszdanue udeoponauxa « Knemxu pacmenuti noo mukpockonom»
baktepun u rpubbl mox MukKpockornom. [IpuroToBneHuE CEHHOTO HACTOS, BBIPALIUBAHUE
KyJbTYpbl CEHHOM MaJIOUKH M M3y4eHHue €€ Moja MHUKpocKonoM. Jlabopamopmuas paboma Ne 5
«Bvipawusanue Kynvmypbl CeHHOU NANOYKU U U3yyeHue e€ nod muxpockonom». Co3mgaHue
BUJICOPOJIUKA « 3HAKOMBTECH, )KUBasi OAKTEPHUS».
[TpuroroBneHre MUKpoIIpenapara ApoxkKed U U3ydeHue ero moji MUKpOCcKoroM. BeipamiiuBanue
MJIECEHU U U3YYEHHE €€ MO MUKPOCKOIIOM. JlabopamopHhvie pabomul Ne 6, 7, 8: «[Ipucomosnenue
MUKponpenapama Opodicixcell U uzyienue e20 nod MUKpockonomy, «Beipawueanue niechegvix
epubosy, «Hzyuenue cmpoenus niecHesvix 2pu6oé nod muxpockonomy» .KyiabTypaiibHble U
¢bu3noaoro-6MoXUMMHUECKUE CBOcTBa MUKpoopranu3mMoB. Co3ianue BuaAeopoaukoB « [linecenb
ObIBaeT pasHash» U « CeMelka IpOAOKen».
Kononuu mukpooprann3smMoB. MeTo bl BeIpAIIUBaHUs U U3yUYEHUSI KOJIOHHH MUKPOOPTaHU3MOB.
[TuTarenbHBIE Cpeibl IS BRIpAIIMBAaHI MUKPOOPTaHU3MOB. BripaniBanne KOJIOHUH 1 H3y4eHHe
ux noj mukpockornom. Ilkosna moa mMukpockonoM. IIpuroToBiaeHrne MUTATENBHOW Cpeabl A
BBIpAIIUBaHUS MUKPOOPTaHU3MOB. Jlabopamopuas paboma Ne 10. «Ilocee» MUKPOOPTaHU3MOB.
N3yuenne OaKTEpHUOIOTHYECKOTO COCTOSHUS Pa3HbIX MOMEMICHUH MIKOJBI (KOPHIOpP, KIAacChl,
crosioBas, TyaieT u Ap.) OdopmieHne pe3yabTaToOB HCCienoBaTrenbckoi padotel. Co3maHue
BuzeoposnnkoB «lllkomna moa Mukpockonom». Ilonb3a u Bpea MUKpOOPraHU3MOB.
Brusiane pusnuecknx n XuMudeckux (hakTOpOB Ha POCT U pa3BUTHE MUKPOOPTaHU3MOB. BimsiHne
AHTUOMOTHKOB Ha Pa3BUTHE MUKPOOPTaHU3MOB.

3. ’KusHenesTeJbHOCTh pacTeHMii — B3LJIs1A U3 JadopaTopuu ( 244acoB)
OO6wmeH BemiecTB y pactenuid. [Ipixanue. Mcnapenue Bosbl pacreHussMu. M3ydeHrne MexaHU3MOB
UCTIapeHUs BOJIbI TUCThAMHU. Typrop B )KU3HU pPaCTEHUH.
Jlabopamopnas paboma Nell «JIpixanue nuctbeBy, JlabopaTtoprast padota Ne 12 «3aBucUMOCTh
TPaHCHHUPALMH M TEMIIEPATYPHI OT IIOLIA/IM TOBEPXHOCTH TUCThEBY». JlabopaTopHas pabora Nel3
«Vcnapenune BOABI JHUCThIMU 10 M mocie monuBa. Jlabopatopnas padora Ne 14 «Typroproe



cocTosiHuE Ki1eTok» . Co3laHue BUACOPOIUKOB « Bee Mbl AbIIINMY, « DIIeMEHThl KOHCITUPALIUY B
TpaHCHHUpaALN», « UTO Takoe Typropy.

Bosnymnoe nurtanue pactenuii — ¢otocunTe3. KyTukyna. YcioBus mpopacTaHus CEMsH.
Henenne kietok. Pactenns. MHorooOpasue pacteHuil. 3HaueHUE PaCTCHUN B MPUPOJIE U )KU3HU
yelioBeKa. BereratnBHOE pa3MHOKEHHE pacTeHUN
Jlabopamopnas paboma Ne 14  «®Dorocunte3y. Jlabopatopuas pabora Ne 15 «3HaueHue
KYTHKYJIbI M IPOOKH B 3allTUTE PACTCHUH OT ucmapeHus». Jlabopatopuas padora Ne 16«Y cioBust
IpopacTaHus ceMsiH. 3Hau€HHUE BOJbI M BO3/lyXa AJIs IPOPACTaHUS CEMSHY.

JlaGopaTtopHnas padora Ne 17 «O0Hapy)eHHE XJIOPOIJIACTOB B KJIETKAX PACTCHHI ,
Iloogedenue umozoe. IloAroToBKa M 3alIUTA MPOEKTOB — 4 yaca

IInanupyemsble pe3yJIbTaThl.

B npomecce  mpoxoxkaenuss mnporpammbl  «HOHBIH HcchemoBaTenby y 0Oydarouiuxcs
(bopMHpYIOTCS CIIEAYIOUINE PE3YIbTATHL:

IIpenmeTHble pe3ybTaThI:

¢ [1oJIy4daT BO3MOKHOCTh paClIMPUThb, CUCTEMATU3UPOBATh U yrﬂy6I/ITI) HUCXOOHBIC IPCACTABJICHUA
O MPUPOJHBIX OOBEKTAX U SBJICHUAX KaK KOMIIOHEHTaX €JUHOT0 MHpA, OBIAJACIOT OCHOBAMHU
IIPAKTUKO-OPUEHTUPOBAHHBIX 3HAHUN O IPUPOAE, IPUOOPETYT LENOCTHBIN B3I HA MUD;
*TI0JTy4aT BO3MOXKHOCTh OCO3HATh CBOE MECTO B MUPE;

*IIO3HAKOMATCA C HCKOTOPLIMH crnocobamu HU3YUYCHUA NPUPOJAbI, HAYHYT OCBAWBATb YMCHHUIA
MIPOBOAUTH HAOIIOJEHHS B MPUPOJIE, CTABUTH OMbBIThI, HAYYaTCs BUAETH U MOHUMATh HEKOTOPbHIE
MPUIUHHO-CJICACTBCHHBIC CBA3H B OKPYIKAIOIIEM MHUPE;

*II0JyyaT BO3MOXHOCTh HpuoOpecTd 0Oa3oBble yMmeHHs pabotbl ¢ coBpeMeHHbiMH WKT
CpeJCTBaMU IOMCKa MH(OPMALIMU B JIEKTPOHHBIX UCTOYHHUKAX U KOHTpoiaupyeMoM MHTepHere,
Hay4aTcs CO3/1aBaTh COOOUICHHS M TPOEKThI, TOTOBUThH U MIPOBOAUTH HEOOMBIIINE MPE3CHTAIUU U
BUJICOPOJIUKH..

*TI0Jy4aT BO3MOXKHOCTh HAYYUTHCS MCIOJIb30BATh PA3IUYHbBIE CIIPABOYHBbIC M3/aHUA (CIOBapH,
SHIUKIIONIEINH, BKIIOUasi KOMITBIOTEPHBIC) U JIETCKYIO JINTEPATypPy O MPHUPOJIE C LETbI0 MOUCKa
MO3HABATENbHON MH(OPMAIIUK, OTBETOB Ha BOMPOCHI, OOBSICHEHU, JIJIs1 CO3JJaHMsI COOCTBEHHBIX
YCTHBIX HWJIM TTHCBMCHHBIX BBICKA3LIBaHUH. HayanLcs[ NpEaACTaBIATE PE3YJIbTATHI y‘-IC6HOI\/'I
JIeATETbHOCTH UHTEPECHO U YBIIEKATEIbHO B COLICETSIX.

HaydaTbCd MNPCACTABIATH PE3YyJIbTaTbl yqe6H0ﬁ ACATCIIBHOCTH HMHTCPECHO M YBJICKATCIBHO B
COLICETAX

JIn4HOCTHBIE Pe3yJIbTAThI:

*y4eOHO-TTI03HABATEIbHBIA HHTEPEC K HOBOMY YUEOHOMY MaTepHaiy U crnocobaM perieHus! HOBOM
3a/1a4i;

*OpHEHTAllMsS Ha TIOHMMaHUE MPUYHMH yclieXa BO BHEY4YEOHOW AESITeNbHOCTH, B TOM YHCIE Ha
caMOaHaJIM3 U CaMOKOHTpPOJb PE3yJIbTaTa, Ha aHAJINW3 COOTBETCTBHS PE3YJIbTATOB TPEOOBAHUSIM
KOHKPETHOM 3a/1auu;

*CIIOCOOHOCTh K CAMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIEIIHOCTH BHEYUEOHOU e TEIIbHOCTH;
*(¢opMUPOBaHNE YyBCTBA OTBETCTBEHHOCTH 32 BBIITOJIHEHHOE JIEJI0

MeTanpeaMeTHble pe3yabTAThbI:

*IUIAHUPOBATH CBOM JIEWCTBUS B COOTBETCTBUU C IOCTAaBJIEHHOM 3aJaueld U YCJIOBUSIMU €€
pcajm3anuun, B TOM YUCJIC BO BHYTPCHHEM IIJIAHEC,

*YYUTHIBATh YCTAHOBJICHHBIE MPABUJa B IJIAHUPOBAHUHU M KOHTPOJIE CIIOCO0a peIIeHHUS,;
*OCYULIECTBIISTH UTOTOBBIN U MOIIArOBBI KOHTPOJIb 110 PE3YJIBTATY;

*OLICHUBATh MPABWIBHOCTh BBIMOJHEHUS JCHCTBUS HA YPOBHE aJ€KBAaTHOM PETPOCHEKTHBHOM
OIICHKH COOTBETCTBHUS PE3yIHTATOB TPEOOBAHUAM JAHHOM 3a7a4M M 3aJa9HON 00J1acTH;
*pa3nuyaTh Crocod U pe3ynbTar ACUCTBHUS.

°B COTPYAHHUYECTBE C YUHUTCIJIEM CTaBUTH HOBBIC y‘—Ie6HBIe 3aJa4u,

*CaMOCTOSITENIbHO aJIeKBaTHO OIICHUBATh IMPABWIBHOCTh BBIMOJHEHUS JEUCTBUSI U BHOCHUTh
H€06XO)II/IMBIe KOPPEKTUBEI B UCITOJTHEHHEC KAaK 110 X0y €TI0 p€an3alun, TaK U B KOHIIC }IeﬁCTBHﬂ.



*OCYILECTBIATh MOUCK HEOOXOIMMOIN MH(pOpPMAIMK [Js BBHINOJIHEHUS BHEY4YEOHBIX 3aJaHUil C
UCTOJIb30BAaHUEM YUYeOHOHl JHuTepaTrypbl M B OTKPHITOM HH(GOPMAIIMOHHOM IPOCTPAHCTBE,
SHIUKJIONEINI, CIPAaBOYHUKOB (BKJIIOYAsh AJIEKTPOHHBIC, IU(PPOBBIE), KOHTPOIHPYEMOM
npocrpancTse MHTEpHETA;

*OCYIIECTBIIATH 3aMKCh ((PUKCALHIO) BELIOOPOUHOM MHGOPMAIK 00 OKPYIKAIOIIEM MHUPE U O cede
caMoOM, B TOM 4ucJj€e ¢ moMoupto HHCTpyMeHToB UKT;

*CTPOUTH COOOIIECHHUS, MPOEKTHl B YCTHOM M MUCBbMEHHOW (opme; co3aaBaTh MPOCTEUIIIHE
BUJICOPOJINKH

*IIPOBOJIUTH CPaBHEHHUE U KiIacCU(DUKAIMIO TIO 3aJaHHBIM KPUTEPUSIM;

*YCTaHaBIMBATh MPUYMHHO-CJIEICTBEHHBIEC CBSA3H B U3y4aeMOM KpyTe SIBICHUH;

*TIOCTPOUTH pPacCyXJeHusi B (popme CBSI3U MPOCTBHIX CYXKACHHH 00 OOBEKTe, ero CTPOCHUH,
CBOMCTBAX U CBSI3MX;

*JI0NyCKaTh BO3MOKHOCTh CYIIECTBOBAHUS Yy JIIOJICH PAa3IMYHBIX TOUYEK 3pEHUs, B TOM YHCIIEe HE
COBIAJAIONIUX C €ro COOCTBEHHOH, U OPUEHTHPOBATHCS Ha MO3MIMIO NapTHEpa B OOIEHUH U
B3aMMOJICICTBUH;

*opMyIHpOBaTH COOCTBEHHOE MHEHHUE H TIO3HIIUIO;

KaﬂeHHapHO-TeMaTI/I'{eCKOC IJIAHUPOBAHHE

Ne HasBanue pa3saena KosmnuecTBo yacos DopMbI
KOHTPOJISt
BCEro | Teopus | MpaKTHKA

1 UIabopaTopus ycnexa. 2 BxonHoe
BBOHOE 3aHATHE. 3HAKOMCTBO C IUIAHOM 1 AHATHOCTHICCKOC
paboThI KpyskKa. brosornyeckas cobeceoBanue
[TabopaTopus, mpaBuiia padOThl B HEH.
O6opynoBaHue OMOIOTHYECKON Jab0opaTOpHH.
O6opynoBanue «Touku Pocta». IlpaBuna 1
TEXHUKW O€30MaCHOCTH NpU paboTe B
maboparopumu.

2 Mup nox MEKpOCKOIIOM 42 16 28 UTlaGopaTopHble
MeTobl M3yUYeHHsT OMOIOTHIECKUX OOBEKTOB. 4 2 2 paboret ¢

MUKPOCKOIIOM,

Y BenmuuuTe bHbIE TPUOOPHI.

Mukpockor. Y cTpolcTBO MUKPOCKOIIA,
paBuiIa paboThl C HUM.

JlabopaTtopHas padota Ne 1: «YcTpoiicTBO

oTuéT 0 pabdore,

[paboTa, co3manue
[pe3eHTaNH U

MHUKPOCKOIIA.
= UJICOPOITHKA

DIIEeKTPOHHBI MUKPOCKOII, €0 0COOCHHOCTH. 4 2 2

Co3zmanue BUACOPOIIUKA « Y CTPOUCTBO

MHUKPOCKOIIA

KieTka: cTpoeHue, CocTaB, CBOMCTBA. 4 2 2

MuxkponpenapaTbl. MeTOAbI IPUTOTOBIEHHUS U
M3yUYeHUE MIPEnapaToB «KUBas

KJIeTKa», «1BpEeMEHHBI MUKpPOIIpEnapar
«(PUKCHPOBAHHBIN MUKpOTIpETIapar.
UTaGopaTopHnast pabota Ne 2: «M3rotoBnenue
BPEMEHHOI'0 MUKpOIIpenapara

KneTkn pacTeHuit o MUKPOCKOIIOM. 2 1 1
l13roToBieHe MUKPOMIPENapaToB U UX
n3ydeHue. Co3gaHue BUIEOPOJINKA

CaAMOCTOATCIIbHaA




«Muxkpomnpemnapar.

3ydyeHue pacTUTEIbHON KIETKH.

[ [puroroBneHue npenapara KO>KHALBI JIyKa,
MSKOTH IUIO/IOB TOMata, si0JoKa, KapTodens u
MX U3y4eHHe 0]l MUKpockoloM. JlabopaTtopHsie
padoThi:Ne 3, 4 «IIpuroroBnenue npenapara
KO>KULIBI JTyKa, MAKOTH IIJIOZIOB TOMaTa, PsIOUHBI
M MX U3YYEHHE 110JI MUKPOCKOIIOM»

UlaGopaTopHas padota «IIpurorosienue
MUKponpernapata kaprodens, s0J10ka U ux
M3YYCHHE 10T MUKPOCKOIIOM.

Co3nanue Buaeoposimka « Kietku pactenui
1101 MEKPOCKOTIOTIOM)

bakTepuu ¥ rpuObI 0 10 MUKPOCKOIIOM.

[ IpyuroToBIEHNE CEHHOTO HACTOS, BHIPALLIUBAHNE
KYJIbTYpPbl CCHHOM ITAJIOYKU U U3Y4YECHHE €€ 110/
MUKpockonoM. JlaboparopHas padota Ne 5
«BpIpalyBaHue KyJIbTypbl CCHHON ITAJIOYKU U
M3y4eHHE €€ 0] MUKPOCKOIIOM).

Co3naHue BU1€0pOINKa « 3HAKOMbTECH, JKUBAsI
OaxTepus.

[IpuroroBieHre MUKponpenapaTa JpoxiKei u
M3Yy4EHUE €ro 0] MUKPOCKOIIOM.
BripaiiyBaHue MJIeCeHU U U3y4YeHHe ee M0/
MuKpockoroM. JIJaboparopusie paboTel Ne 6:
«IIpuroroBnenue MUKpoIpenapara Apoxoken 1
M3y4EeHHE €ro M0l MUKPOCKOIIOMY,
JIaGoparopHbie paboThl «BrIpaniiBanue
MJIeCHEBBIX IpuboB», «M3yueHue crpoeHus
[JIECHEBBIX IPUOOB MO MUKPOCKOIIOM»
KynbTypaibHble U (PU3H0I0r0-0MOXUMUYECKHE
CBOWCTBAa MUKPOOPTraHU3MOB.

Co3nanue BuieopoankoB « [Inecens ObiBaer
paszHas» U « Cemeilka ApoxKeiD.

KonoHMM MUKpOOpraHu3MoB. MeToibl
BBIPALMBAHUA U U3YyUEHUS KOJIOHUH
MUKpPOOPraHn3MoB. [IuTaTenbHbie cpensl A
BBIpALIMBAaHUS MUKPOOPTaHU3MOB.
BrIpamyBaHye KOJOHUM U U3yYEHHUE UX TIOJT
MuKpockonoM. JlabopaTopHast pabota Ne 9:
«BpIpanuBanue KOJIOHUA U U3yYEHUE UX IO
MUKDPOCKOIIOM». «

[[Ixona nmox mukpockonom. [Ipurorosienue
MUTATEILHON CPEAbI ISl BhIpAllMBaHUS
MHUKPOOPTaHU3MOB.

Ulaboparopuas pabota Ne 10. «IToces»
MUKpPOOpPraHn3mMoB. M3ydenue
0aKTEPHOIOIMYECKOT'0 COCTOSIHUS PA3HBIX




MOMEIIEHUH IIKOJIBI (KOPUIOP, KITACCHI,
CTOJIOBAsA, TyaJIeT U JIp.)

OdopMmiieHHE pe3yIbTATOB UCCIIEI0BATEIBCKOM
pabotel. Co3znanue BuneopoankoB «lllkoina moa
MUKpockorom». Ilonb3a u Bpen
MUKPOOPTaHHU3MOB.

BiusiHre GU3MUECKUX U XUMUYECKHX (PaKTOPOB
Ha POCT M Pa3BUTHE MUKPOOPTaHU3MOB.
BiisiHre aHTHOMOTHKOB Ha Pa3BUTHE
MHUKPOOPTaHU3MOB.

Ku3HeneATeIbHOCTh PACTEHUI — B3IJIAL M3
l1abopaTopuu

24

21

OTtuét 00
PKCKYpPCUHU

OOMeH BelecTB y pacTeHuil. J[pixanue.
lcriapenue BoAbl pacTeHUsIMUA. M3yueHue
MEXaHU3MOB UCIIAPEHUSI BOBI

uCThAMU. Typrop B JKU3HHU PACTCHUM.

Pabora ¢
OTIPEICTUTEIISIMH.
I13roToBiIcHNE
repOapust

UlaGopaTopnast pabota Nell «Jlpixanue
JTHCTBEBY,

PesynbTaTsl
[paboTHI C

UTaGopaTopHas padota Ne 12 «3aBucUMOCTb
TPAHCIUPAIMH U TEMIIEPATYPhI OT TUIOMIAN
MMOBCPXHOCTHU JIUCTHEB».

udposoit
mabopaTopuen «
Touka Poctay,

UlaGopaTopnast pabora Nel3 «Hcnapenue Boab
JTCTBSIMU JIO U TIOCIC TIOJTHBAY.

TBOpUECKast
paboTa, 3amuTa

UlaGopaTopnas padota Ne 14 «Typropuoe
COCTOSTHUE KJIETOKY .

TBOPUYECKHX
padot

Cozmanue Buaeopoiivka « Bee Mbl AbImmy,

Co3zmanne BUIACOPOIUKOB « DJIIEMEHTHI
KOHCITUPAIIMK B TpaHCIUpaUny», «YTo Takoe

Typrop».

Bo3ayniHoe nuTaHue pacTeHuii — (POTOCHUHTE3.
KyTukyna. YcinoBus npopacTaHusi CEMsH.
/lenenue knetok. Pactenus. Muoroobpasue
[pacTeHUl. 3HaU€HUE PACTEHUM B IPUPOJIE U
PKU3HH YelloBeKa. BereratnBHOE pa3MHOMKEHUE
[PaCTEHM.

JlaGopatopHas padota Ne 14 «PoTocuHTE3».

UlaGopaTopnast pabota Ne 15 «3naueHue
KYTHKYJIBI ¥ IPOOKH B 3aIIUTE PACTEHHI OT
MCTTAPCHUS.

UlaGopaTopnast pabota Ne 16«YcnoBust
MpopacTaHus CeMsH. 3HA4Y€HHE BOJBI M BO3/IyXa
TSI IPOPACTAHUST CEMSTH.

UTaGopaTopnast pabota Ne 17 «O6Hapyx)eHue
XJIOPOIUTACTOB B KJIETKAX PACTCHUID ,

CO3,Z[8.HI/IC BHUACOPOJIMKA « Kuzup paCTCHHﬁ)).

IloaroroBKka M 3amuTa IPOEKTOB

Hroro

72

24

48




YcaoBus peauzanu NporpaMmbl.

Mamepuanvno-mexnuueckoe obecneuenue .

OpraHu3ainroHHbIC YCIOBHS, TIO3BOJISIIOIINE PEATU30BaTh COJIEPIKAHHUE JOTIOTHUTEIBHOM
oOpa3oBaTenbHON mporpaMMbl «FOHBIH HCCIeI0BaTENby MPEAIONATaloT HATMYNE CIEIYIOIIEro
000pyTI0BaHHUS:

e IOMEUICHHUS, YKOMIUIEKTOBAHHOTO CTaH/IaPTHBIM y4eOHBIM 000pYy/I0BaHHEM U MEOEIHIO
(mocka, mapThl, CTYJbs, IKaQbI, SIEKTPOHHOE O0eCIIeUeHHE);

e  CBETOBBIC U DJICKTPOHHBIE MUKPOCKOIIBI

e 1u(dpoBas JabopaTopus 1o OHOJIOTHH;

e KOMIUIEKT HOCY/IbI U 000PYAOBAHHMS [Tl yYCHHYECKUX OIIBITOB;

e MYyJIBTUMEIUIHOTO 000pyA0BaHMS (KOMIIBIOTEP, HOYTOYK, IPUHTEP, MYyIbTUMEAUHHAS
J0cKa, (31~ KapThl, 3KpaH, CPEACTBA TEIIEKOMMYHUKAIMH (JIOKAJIbHBIE IIKOJIbHBIE CETH,
BBIXOJl B UHTEPHET)

Dopmvl ammecmayuu, KOHMPOJA.
JUist oTcnexuBaHus pe3ynbTaTUBHOCTH 00pPa30BaTEIILHOIO IIPOLecca 110 IPOorpaMme
«IOHbI1 HccnenoBaTeNb» UCIOIb3YIOTCS CIEAYIOLINE BUbI KOHTPOJIS:

e [IPE/IBAPUTEIIbHBII KOHTPOJIb (MPOBEPKA 3HAHUM ydalIuXcs Ha HaualbHOM ATare OCBOCHHUS
IIPOrpaMMbl) - cOOECEI0BaHUE;

e TEKYILIHI KOHTPOJIb (B TEUCHHE BCEIO CPOKA peaTn3alMyi IPOTrpaMMbl);

e UTOTOBBINM KOHTPOJIb (3aKIIIOYUTENIbHAS IPOBEPKA 3HAHUH, yMEHUH, HAaBBIKOB 110 UTOr'aM
peain3aluy IporpaMMsl).

Peanuzamus nporpaMmel IpeaycMaTpUBaeT CASAYIOIIHE GOPMBI IPOMEKYTOUHON 1
UTOTOBOU aTTECTALIUU:

e  BBINOJIHEHUE NMPAKTHYECKUX/Ta00paTOPHBIX padOT (MOCTAaHOBKA OTBITA, IKCTIEPUMEHTA);

e  BBINOJIHEHUE TBOPUYECKHUX PaOOT; CO3aHUE MPE3CHTALUN U BUICOPOJIUKOB.

e  UHJMBUIYaIbHBIH MUCHMEHHBIH U YCTHBIN ONPOC, GPOHTAIBHBIN OIPOC;

L] BUKTOPHHEI;

e KOHKYPCHI;

e cozgaHue GPoToanrbO00MOB;

e TIPE3CHTAIMS U 3alllUTa WHIMBHIYaTbHBIX U KOJUIEKTUBHBIX MPOEKTOB W TBOPYECKHX
pabor;

e 3alIUTa IPOCKTOB.

e 3ammTa NopTdonno (MPOXOAUT HA UTOTOBOM 3aHSATHH B (pOpMe TIPE3eHTAIINN ).

Taxoke Kk popMaM aTTecTalliid MOTYT OTHOCUTBCSI:

- Yyactue oOydarommxcs OOBEIMHEHHS B KOHKYpCaxX, OJHMMIHAAAaX W KOH(EPEHIHIX
00JIaCTHOTO ¥ BCEPOCCUIICKOTO YPOBHSI.

. OT3bIBBI POUTEINIEH.
. [TyGnukanuu o pe3ynpraTax AesTenbHOCTH 00beauHenus B CMU.
. AHaIUTHYECKUI MaTepHrall 10 UTOraM IPOBEIEHUS N1€JarOrMUECKON JTUarHOCTUKH.

q)OpMI)I OTCJIC)KUBAHUS U (1)I/IKCaIII/II/I NPCABABICHUA 06p330BaTeJ'H)HBIX PE3YJIBTATOB y4YalIUXCs
MOT'YT OBITh MMpEaACTaBJICHBI B BUAC: I'PaMOT, JUIIJIOMOB, CCpTI/I(I)I/IKaTOB, HOpT(l)OJ'II/IO ydamuxces,
OTYCTHBIX BBICTABOK, aHAJIUTUYCCKUX PE3YJILTATOB.
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