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IlosicHuTeILHAS 3aMUCKA

B mHactosmee Bpems Ouonormueckoe oOpa3oBaHME IIPEANOJIATaeT HE TOJBKO YCBOCHUE
ONPEJENEHHOIO0 TEOPETUYECKOT0 MaTepuasia, HO U OBJAJEBaHUE IPAKTUUECKUMU HaBBbIKaMH,
TakKUMM Kak paboTa ¢ COBpEMEHHBbIM OOOpYJOBaHUEM, BBINOJIHEHHUE JIAOOPATOPHBIX U
MPAaKTUYECKUX paboT ¢ MPUMEHEHHEM JTOTO0 000pynoBaHHSA, O(OpMICHHE NPAKTHUYECKUX
PE3yAbTATOB UCCIIEA0BATENBCKOM IEATEIbHOCTH.

Pabouast mporpaMMa BHEYPOUHOH ACSITETLHOCTH YIS S- 7 KIIACCOB COCTABJICHA B COOTBETCTBHH C
tpeboBarusmMu PI'OC u yaéToM HOPMAaTHUBHO- MPABOBBIX JOKYMEHTOB!

o @enepanbHbIM 3aK0HOM OT 29.12.2012 1. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepauuny;

e [Ipukazom MunucrepctBa oopasoBanus u Hayku P® ot 9.11.2018 r. Ne 196 «O06
YTBEPKJACHHUH TIOPSIKa OPraHU3aIluU U OCYIIIECTBICHHS 00pa30BaTEeIbHOM JAESITEIILHOCTH
10 JIOMOJTHUTENBHBIM 00111€00pa30BaTeNbHBIM IIPOrPAMMAM»;

e Ilocranosnennem [ 'maBHOTO TOCynapcTBeHHoro Bpada PO ot 28.09.2020 r. Ne28 « O6
yrBepxkaeHnH caHuTapHbIX npasui ClI 2.4.3648-20 «CaruTtapHO- SIUAEMHUOJIOTHYECKUE
TpeOOBaHUs K OpraHU3alisIM BOCIIUTAHUS U 00yUEHHUs, OTJbIXa U 03/I0POBIICHUS JeTeN 1
MOJIOJIEKHN Y,

e KoHuenuuei pa3BUTHS TOMOIHUTEILHOTO 00pa30BaHus JeTeH, yTBEPKIEHHOM
pacnopsbkeHueM npasutenbeTBa Poccuiickoit @enepanun ot 4.09.2014 1. Nel726-p;

e [lucemom Muno6prayku P® ot 18.11.2015 Ne 09-3242 «O nanpapieHUN HHGOPMAITII
(BMecTe MeToanyeckue peKOMEHJAINH 110 MPOSKTUPOBAHUIO JOMOJHUTEIBHBIX
o011epa3BUBAIOLIUX TPOrPaMM) U IPYTHX HOPMATUBHBIX JOKYMEHTOB;

YpoBeHb 0CBOEHHUSI POrPaMMBbl — OA30BBIA.

HanpaBieHHOCTH POrpaMMbl.

JlomonauTenbHass ~ oOmeoOpa3oBareiabHas ~ MpPOrpaMMa  MMECT  €CTECTBCHHOHAYYHYIO
HAIPaBJIICHHOCTh W OPHECHTUPOBAHA Ha MPHOOpPETCHHE 3HAHWK [0 pas3jeliaM OWOJIOTHH —
MHUKpPOOHOJIOTMH, OOTAaHUKE ; HA Pa3BUTHE MPAKTUYCCKMX YMECHHUM WM HABBIKOB; HANpBJICHA Ha
dbopMHpOBaHHE HWHTEpeca K  OIBITHOM, OSKCICPUMCHTAILHOM M HCCIIEIOBATEIIbCKOM
NEATEIbHOCTH, KOTOPbIE CIIOCOOCTBYIOT —IIO3HABAaTCIbHOW M  TBOPYECKOH aAKTHBHOCTH
oOyuaromuxcs.

AKTYaJIbHOCTH NMPOTrPaMMBbI.

AKTyallbHOCTh MIPOTPaMMBbI 3aKIIIOYAETCsl B TOM, 4TO €€ peanu3anus mpearnoaraeT padoTy ¢
COBpEMEHHBIM 00opynoBanueM. [lIkonbHUKaM TPEACTOUT HE TOJIBKO M3ydaTh OMOJIOTUYECKUE
OOBEKTHI M SBJICHHUS C MOMOMIBIO 3TOr0 00OpYIOBaHHS, HO U O(OPMISATH OTUETHI O CBOEH
paboTe, B TOM YHUCIE W C MOMOIIBI0 TAKUM XOPOIIO 3HAKOMBIE UM MPUEMOB, KaK CO3IaHUE
BUJICOPOJIMKOB W BUACOKIUIOB. [lIkoNbHHKAM TMPEACTOUT MOMpoOOBaTh ce0s B POJH
MOMYJSIPU3aTOPOB OMOJIOTUYECKHIX UCCIIEIOBAHHIM.

OTan4YUTEeIbHON 0C00EHHOCTHIO MPOrPaMMBI AIBJISIETCS TO, YTO B X0/ €€ peanu3anuu Oyaer

3aJIelICTBOBAHO 060py,u0BaHHe « Touknu pocTta» , I_II/Iq)pOBBIC MUKPOCKOIIBI.

Ilenarornuyeckas nejecoo0pasHOCTb NPOIPAMMBI.

B yuebnoM mane Ha npeaMer «buonorus» oTBeieHO Bcero 1 yac B HeIe 0 B 5-7 Kilaccax, 4To
JIaeT BO3MOXHOCTb c(hOPMUPOBATh y 00yUJarOIUXCsI TOJIKO 0a30BbI€ 3HAHUS 110 MPEIMETY.

B To e BpeMsi 3TOT BO3pacT XapaKTepHu3yeTcs TeM, 4TO y peddT el He yracia
TM0003HATENBHOCTD M XKaXkJa OTKpbITUH. HeoOxoauMo nepeBecty €€ U3 macCuBHOMU (a3bl,



KOTOPYIO MM HaBSI3BIBACT HHTEPHET, Yepe3 00bIYHOE cO3epliaHne HeOOIbIINX BUICOPOIHKOB, K
AKTUBHOMY — CO3JIaHUIO BUJICOKOHTEHTA C 3aHITUNA OMOJOTUYECKUX KPYKKOB. ITO MOOYKIaeT
MOJIPOCTKOB K aKTUBHOMY JCHCTBUIO. bruojoruueckue 3HaHus mepectaroT ObITh (hopMaIbHON
teopueir. OHu npu TakoM Gopmare 00yUeHHUsT BIUCHIBAIOTCS B IPUBBIYHBINA YKIIa
COBPEMEHHOTO peOeHKa.

[Iporpamma  crmocoOCTBYeT  O3HAKOMJICHHIO C  OpraHM3aluedl  KOJUIGKTMBHOTO |
WHIWBHIYAIBHOTO HCCIENOBaHMUSA, OOYyYEeHHIO B JCHWCTBUH, TIO3BOJIIET YepeaIoBaTh
KOJUICKTUBHYIO W HHIUBHAYAIbHYIO NIEATEIBHOCTh. TeopeTHdeckuii MaTepuall BKIIOYAET B
ce0s1 BOIPOCHI, KaCAIOMINECs OCHOB MPOEKTHO-UCCIICA0BATENBCKOM IS TEIFHOCTH, 3HAKOMCTBA
CO CTPYKTYpO# pabOTHI.

AZlpecaT nporpamMmsl, ycJI0BHs1 Ha0opa.

[Iporpamma npennazHauena juist getreit 11-14 net. Ycnosust Habopa — IpUHUMAIOTCS BCe
xKenarolue. PekoMeH10BaHO MoceniaTh rpynny yqyamuMmcs, IposBISIONINM HHTEpEC K )KUBOU
MIPUPOJIE, PACTEHUSM, )KUBOTHBIM, TEM, KOTO HHTEPECYIOT BOIIPOCH! OXPaHbl IPUPOIBI POJHOTO
Kpasi.

O0beM 1 CpoK peain3aliiy NPOrpaMMbl
O6beM mporpamMmmbl — 34 yaca

Cpox peanuzanuu nporpammel — 1 ron
VYyeOHas Harpy3ka — 1 yac B HeZelIo.

®opma 00yueHHUs1 — OYHAS.

Oco0eHHOCTH OpraHu3amun 00pPa3oBaTeJILHOIO0 Mpoiecca.
[Iporpamma sIBIISIETCS TPAIUIIMOHHOM | MPEACTABISAET COO0M JTMHEHHYIO MOCIEI0BATEIHHOCTD
OCBOEHHUS COJIEp’KaHuUsl B TEUEHUE OJTHOTO rojia O0ydeHHs.

Opzanuzayuonnsie gopmul 00yuenus.
[Ipu npoBeaeHUN 3aHATUN UCHIOIB3YIOTCS caeayrome (GopMbl pabOTHI:
® uHOUBUOyanbHasA opma 0dyueHus NOpa3yMeBaeT B3auMOJICHCTBUE MIPETIOAABATENS C
OJIHUM YYEHHKOM.
e cpynnosas ¢popma ydaumecss pabOTalOT B TpyIIax, CO3JAaBaEMbIX Ha Pa3IMYHBIX
OCHOBaX.
o  @poumanvuas ¢opma Tpennoyaraer paboOTy MpenojaBaTenss cpa3y CO BCEMHU
yUYaIIUMHKCS B €IMHOM TE€MIIE U C OOIIMMU 3aauaMHu.
o Komnnexmuenas ¢opma  OTIUYaeTcs OT (PPOHTATBHOW TeM, UTO YydJaluecs
paccMaTpuBalOTCAd Kak LEJOCTHBIM KOJUIGKTHB CO CBOMMH  OCOOEHHOCTSMHU

B3aMMOJICHUCTBUS.
L4 HpI/I napHom O6yll€Huu OCHOBHOC BBaHMOﬂeﬁCTBHe MNpOUCXOAUT MCEKAY [ABYMHA
YYCHHUKAMHU.

Bunpl 3aHaTHI (B 3aBUCUMOCTH OT 1ieJIei 3aHATHS U €r0 TEMBbI), BKJII0Uasi yueOHbIe 3aHATHS,
HaIIPABJICHHBIE HA ITPOBEJCHNE TEKYILIETO KOHTPOJISI OCBOEHUS MPOTPaMMBbI U CO3/1aHUE
BHJICOTIPOIYKTOB IOCJIE KaKIOTO 3aHATHSL:
e  MuHHU-JIEKIINN — U3JI0KEHHE TpernoaBaTeieM IpeaMeTHON nHpopmanuu.
e CeMuHapsbl — 3apaHee MOJIrOTOBJIEHHbIE COOOLIEHHUS, BBICTYIUIEHHE U 00CYXK/IeHHE
e JlMcKyccHUU — IMOCTAHOBKA CHIOPHBIX BOIPOCOB, OTpabOTKa YMEHUSI OTCTauBaTh U
apryMEHTHPOBATh CBOIO TOUKY 3PEHHUS.
e [IIpesenTanus — myOIMyHOE MPECTABICHHUE ONPEAeTIEHHON TEMbI UM BUICOMPOIYKTa, B
TOM YHCIIE B COLICETAX
e 3ammTa npoeKTa — 000CHOBAaHHUE U MPECTABICHUE MPOJIeTIaHHON pabOThI



e Kpyrasiii ctos — HehopmambHOE 00CYKIEHUE BRIOPAHHON TEMATUKH

e Mos3roBas aTaka — pelICHUE HECTAHIAPTHBIX 33/1a4 B KOJUIEKTUBE

e Ponessie Urpel — npeIoKeHne peOEHKY NeHCTBOBAThH B Ka0ii- TMOO poJH B
MOJIEIIMPYEMOM CUTYallUuH

Pestcum 3anamuii-
[TpoIOMIKUTETEHOCTD OJTHOTO aKaJAeMHUIECKOTO Jaca - 40 MuH.
OO01ee KOJIMYECTBO YacoB B Heellro — 1 gac.
3ansTus npooaaTcs 1 pa3 B Hepemto 1o 1 vacy.
Heanb u 3a1a4u MPOrpaMmbl

Hean: hdopmupoBanue y 00ydaromuxcs rIyooKoro ¥ yCTOMYMBOTO HHTEpEca K MUPY KHUBOM
MIPUPO/IBI, MPUOOPETEHNE HEOOXOAUMBIX MTPAKTUYECKUX YMEHHUI 1 HABBIKOB ITPOBEICHUS
OKCIICPUMCHTOB, OCHOB HCCHGHOB&TGHLCKOﬁ JCATCIIBHOCTH, HABBIKOB Hy6J'II/I'~IHOFO
MPEACTABIICHUS PE3YIbTATOB CBOEH PabOTHI

3apaum:

Ooyuarommue:

- pacIIMpeHne Kpyrozopa 00yJaronmxcs;

- pacIIMpeHue U yrTyOJIeHUue 3HAHUIA 00yJarOIIHXCs 110 OBJIAICHUIO OCHOBAaMH METOIOB
IMO3HaHUWA, XapaKTCPHBIX IJId €CTCCTBCHHBIX HAYK (Ha6J'IIO)IeHI/Ie, CpaBHCHHEC, OKCIICPUMCHT,
U3MEpEeHue);

- 00y4eHue CO3JJaHNI0 HOBBIX MPOAYKTOB HAa OCHOBE UMEIOIIUXCS 3HAHUM

- o0yueHue npuémam MmpeCTaBIIeHUs HHHOPMAITUH;

- TMOJTrOTOBKA OOYYAIONIUXCSI, OPUEHTUPOBAHHBIX HA OMOJIOTHUECKHH TpodUiTh

oOyueHus1, K yCBOEHHUIO MaTeprasa MOBBIIIEHHOTO YPOBHS CJIOKHOCTH MO XUMHH.

PaszBuBarmue:

- pa3BUTHE YMEHHI U HABBIKOB MPOEKTHO - UCCIIEI0BATEIbCKON IEATEIbHOCTH;

- pa3BUTHUE TBOPUECKUX CIIOCOOHOCTEN M YMEHHH yJaIIMXCS CAMOCTOSITENILHO

proOpeTaTh U MPUMEHSATH 3HAHUS HA MIPAKTUKE;

- pa3BUTHE YMEHHUI MYOJUYHO MPEACTABISATh HHTEPECH! CBOCH pPabOTHI.

BocnuraresabHbie:

- BOCIIUTaHUE IKOJOTMUYECKON IPaMOTHOCTH;

- BOCIIMTaHUE 3MOIIMOHAILHO- IIEHHOCTHOTO OTHOUICHHUS K OKPYKAIOIIEMY MUDY;

- BOCIIUTaHUE YMEHUI padoTaTh B KOJUICKTHBE, OTBEYATH 32 YCIEX OOILEro jaena.

Conepxanue y4eOHOro 1miaHa.

TemaTH4eckoe MJIAHNPOBAHUE.

Ha3zBaumue pa3aesa KoauvecTBo yacoB | ®opmMbl KOHTPOJISA

BCE | T€O | MPAKTH
ro | pusi| Ka

JIabopaTopus ycnexa. 3 3 0 BxonHoe
TMarHOCTUYECKOe
co0ece0BaHNE

BBosHOe 3aHATHE. 3HAKOMCTBO C IUIAHOM pPa0OTHI
KPYXKKa.

buonoruyeckas 1abopatopusi, MmpaBuia padOTHl B HEH.
O6opynoBaHue OMOJIOTHYECKOM Jab0OpaTOpUH.




O6opynoBanne « Touku Pocrtay. IlpaBuna TexHUKH
0e30MacHOCTH IpH padoTe B 1AOOPATOPHHL.

MI/Ip o MUKpPOCKOIIOM

17

13

JlaGopaTopHble

Metonpl u3ydeHUsT OWOJIOTHYECKUX OOBEKTOB.
VBeIMUUTEIIbHBIE IPUOOPBHI.
Mukpockon. YCTpoHCTBO MHKPOCKOIIA, ITPaBUIIa
PabOTHI C HUM.
JlaboparopHast pabora Ne 1: «YcTporcTBO
MHUKPOCKOTIAY.

abO0THI C
MHUKPOCKOIIOM, OTYET
0 padore,
CaMOCTOSITENIbHAS
paboTa, co3ianue
MPe3CHTAINH U
BUJICOPOJINKA

DNEeKTPOHHBIN MUKPOCKOTI, €r0 0COOCHHOCTH.
Co3zanne BUACOPOJIHKA « Y CTPOMCTBO MHUKPOCKOTIA

Knerka: ctpoeHue, coctaB, CBOMCTBA.
Mukpornpenaparsl. MeTo1bl IPUTOTOBIICHHUS U
M3Yy4YEHUE MIPENnapaToB «KHUBas KIETKa», « BPEMEHHBII
MUKpornpenapar» «puKCUpOBaHHBIA MUKpOTIpEnapaT.
JTaGoparopnas padota Ne 2: «3rotoBnenue
BPEMEHHOTO0 MUKpOTIpenapara

KiteTku pactennii nojx Mukpockornom. M3rorosnenne
MHKpPOIIpenapaToB 1 ux usydenue. Coznanue
BHJICOPOJIMKA « MHKponpenapar».

M3yuenue pacTuTesbHON KieTku. [Ipurotosiienne
mpernapara KOXHIIBI JIyKa, MSIKOTH TUIO/IOB TOMATa,
si0;10Ka, KapTodens U uX U3y4eHUE TI0]T MUKPOCKOTIOM.
JlabopaTopubie paboThr:Ne 3, 4 «IIpurotoBiienne
MpernapaTa KOKULbI TyKa, MAKOTHU IUIOJI0B TOMATa,
PAOMHBI U MX U3y4EHHUE O]l MUKPOCKOIIOM»

JlaGopaTopHas pabota «[IpurorosieHmue,
MUKpoIpernapara Kaprodens, s0J0Ka U UX U3yUCHHE
[10]] MUKPOCKOTIOM.

Co3ganue BHUICOPOJIMKA «Knerku pacteHud mojy
MHKPOCKOIIOTIOM)

bakTepuu u rpubbI MOJ MOJ MHUKPOCKOTIOM.
[IpuroToBieHNEe CEHHOTO HACTOS, BhIpAILIUBAHUE
KYJIBTYPbl CEHHOM MAJOYKU U U3Y4YeHUE e€ 101
MukpockornoM. JlaGoparopnas pabota Ne 5
«BplIpalinBanue KyJlbTypbl CCHHON MAIOUKH U
M3ydeHue e€ Mol MUKPOCKOIIOM).

Co3nanue BHIEOpOMKA «3HAKOMBTECh, KHUBasd
OakTepus».

[ IpuroToBiieHNE MUKpOIIpENapaTa IpoA-Ke n
M3Yy4E€HHE €ro M0l MUKPOCKOIIOM. BrIpamyBanne
MJIECEHU U U3YYEHUE €€ 110J MUKPOCKOIIOM.
UlaGopaTopublie paboTsl Ne 6: «IIpuroroBnenue
MUKpOIIpernapara JpoxiKeid U U3y4eHHE ero Moj
MHUKPOCKOTIOM»,

JIaGopatopHbie paboThl «BrIpaliBaHue MIeCHEBBIX
rpuboB», «V3yueHue CTpOeHHs IIECHEBBIX IPUOOB
o1 MUKpockonom» .KynbTypanbHble U GU3H0I0r0-

OMOXMMUYECKHE CBOMCTBA MHUKPOOPIraHU3MOB.




Coznmanme BuaeoponukoB « Ilnecenr ObiBaet
azHas» U « CeMelka ApOKKED.

Komonun MHUKPOOPraHU3MOB. MeTtonbl
BbIpAILMBAHUS u W3yYEHUS KOJIOHHH
MHKPOOPraHU3MOB. ITurarenbHbie cpenbl IS

BBIPAIIMBAHUS  MHUKpPOOPraHU3MOB.  BpIpamuBaHue
KOJIOHHH u HU3Yy4YCHUC ux Ionq MHKPOCKOIIOM.
UlaGoparopuast pabota Ne 9: «BrIpamuBanue KOJOHHH
M U3YUYCHHEC UX IO MUKPOCKOIIOM». «

[[IxoJ1a noJ, MHKPOCKOIIOM. [Ipurorosnenue
MUTATEIILHON cpenbl Ui BbIpALMBaHUS]
MHUKpPOOPIraHHU3MOB.

JlaGoparopnas paborta No 10. «[Tocey

MUKpPOOpPraHu3MoB. M3yueHne OaKTepHOJIOTMYECKOTO
COCTOSIHUSL Ppa3HbIX IOMELIEHU MIKOJIbI (KOpUIop,
KJIaCChl, CTOJIOBAsI, TyaJleT U Jp.)

Odopmenue pe3yabTaToOB HCCIIeI0BATEbCKOM
pabotel. Co3manme BuacoposukoB «lllkoma mof
MHUKpPOCKOTIoM». [loyib3a 1 Bpel MUKPOOPTaHU3MOB.

Brnusiane ¢usznuecknx U XUMUYECKUX (aKTOPOB
Ha pPOCT W pa3BUTHE MHUKPOOPTraHU3MOB. BrusHue
AQHTUOMOTHKOB Ha Pa3BUTHE MHUKPOOPTAHU3MOB.

7Ku3HeneATeIbHOCTh PACTEHU I — B3TJIA U3
sabopaTopuu

14

12

OTu€T 00 SKCKypCUU
Pabora ¢

OOmeH BemecTB y pactenmid. Jlpixanue. Hcmapenue
BOJIbI pacTeHUSIMU. VI3ydeHHe MeXaHU3MOB HCIIapeHHUs]
BOJIbI JTUCThSIMU. Typrop B KU3HU PAaCTEHUIA.

OTIPEICTUTEISIMHU.
3rorosieHue
repbapus

JlaGopaTopnas pabota Nell «JIprxanue TUCTHEBY,

Pe3ynbTaThl paboThI
c udpoBoit

JlaGoparopras pabora Ne 12 «3aBHUCHUMOCTH|
TpaHCIHpalMd UM  TeMIepaTypbl OT  IUIOUIA[H
[MOBEPXHOCTHU JIUCTHEBRY.

nmabopaTopuen «
Touka PocTay,

JlaGoparopras pabora Nel3 «Mcmapenue BOjb]
ITUCTBSIMU JIO U [IOCJIE TIOJIUBAY.

TBOpYECKasi paboTa,
3alIiTa TBOPUYECKUX
padot

JlaGoparopnas pab6ora Ne 14 «TypropHoe COCTOSHHUE
KIICTOK) .

COS,Z[aHI/IC BHUACOPOJIMKA « Bce mb1 JABIITUM)),

CoznaHue BUICOPOIUKOB «IJIEMEHTHl KOHCIUPALIUU B
TpaHCIHpanuuy, « UTo Takoe Typropy.

BozaymHoe nuTaHue pacTeHMH —  (OTOCHUHTE3.
Kyrtukyna. YcnoBuss mnpopacraHus ceMsH. Jlenenue
kiaetok.  Pacrenus.  MHorooOpasue  pacTeHM.

3HadeHUE paCTeHI/Iﬁ B MPUPOJAC U KU3HHU UYCJIIOBCKA.
BereratuBHOE Pa3MHOKCHHUC paCTCHHﬁ.

UlaGopaTtopnas pabota Ne 14 «DoTocuHTE3».

UlaGopaTtopnas pabora Ne 15 «3HaueHHe KyTHKYJBI U
MPOOKH B 3alIUTE PACTEHUN OT UCTIAPEHUS.

Ulaboparoprast pabota Ne 16«YciaoBus mpopactaHus
ceMsiH. 3Hau€HME BOJIbI M BO3AyXa JJIsl IPOPACTaHUS
CEMSIH.

UlaGopaTtopnas padora Ne 17 «OOHapyxeHue




XJIOPOINIACTOB B KJICTKAX paCTeHHﬁ)) ,

Cozpnanue Buaeopoinka « JKu3Hb pacTeHHI.
[TonBeneHue UTOTOB.

Uroro 34 9 25

Conepxanue
JladopaTopus ycnexa(3 4).

BBonHoe 3aHsTHe. 3HAKOMCTBO ¢ IUTaHOM palOThl Kpyxkka. buonormdeckas nabopaTtopus,
npaBuia paboTel B Heil. OOopynoBanue Ouosiornyeckoit tabopatopuu. O6opynoBanue « Touku
Pocray. IlpaBuia TexHuky 6€30MaCHOCTH TIPH paboOTe B JIaOOPATOPHH.

Mup nox mukpockonom(18 uacos).

MeTtop1 n3ydeHus: OMOJIOTHIECKUX OOBEKTOB. YBETUUUTEIHHBIC TPUOOPHI.

Muxkpockor. YcTpoiCTBO MUKPOCKOTIA, ITpaBHiia pabOThI C HUM.

Jlaboparopnas padota Ne 1: «YcTpoHCTBO MUKPOCKOIIa». DIEKTPOHHBI MHUKPOCKOII, €ro
ocobenHoctu. Co3maHne BUACOPOTUKA « YCTPOMCTBO MHUKPOCKOIIA»

Knerka: crpoenue, cocraB, cBoiicTBa. Mukpornpenaparbl. MeToabl NPUTOTOBICHHS U
M3y4eHHUE MpPEernapaTroB <OKUBas KJIETKa», « BPEMEHHBIH MHUKpoIpenapar» «PUKCHPOBAHHBIN
MuKpornpenapar». Jlabopatopuas padora Ne 2: «M3roToBiieHre BpeMEHHOTO MUKpOTIperapara
Knerku pactenuidi moa MHKpPOCKOTIOM. M3roToBiieHME MHMKpPONpEnapaToB W HUX H3YUYEHHUE.
Co3spganue Buacopoianka « Mukponpenapar.

W3yuenue pacturenbHOi kieTku. [IpuroroBiieHue mnpenapara KOXKHUIBI JIyKa, MSKOTH
IJIOJOB ToMara, s010ka, Kaprodens M HX H3yYeHHE I0J MHUKpockoroMm. JlabGoparopHbie
pabotei:Ne 3, 4 «[IpurotoBieHue mpemnapara KOKUIbI JIyKa, MAKOTH IUIOJIOB TOMara, psOUHbBI U
WX U3y4eHHe MoJ MUKpockorom» «llpuroroBnenne Mukpornpenapara kaprodens, 16J0ka U UX
u3ydeHue noj Mukpockornom. Cosnanue Buaeoponnka « KieTku pacTeHuid o1 MUKPOCKOTIOM

bakrepun u rTpubbl MmOA  MOJX MHKpOCKONOM. [IpuUroToBI€HHE CEHHOrO HAaCTOA,
BBIpAIMBAaHUE KYJIBTYPbl CEHHOHM MaJOYKd M M3ydeHue e€ moJ Mukpockornom. JlaGopatopHas
pabota No 5 «BblIpamuBanue KyIbTypbl CEHHOW MaJOYKA M HU3ydeHHUE €€ MOJ MHUKPOCKOTIOM.
Coznanuie BUICOPONIMKA « 3HAKOMBTECH, KUBasi OAKTEPHSD.

[IpuroroBnenue MUKpoInpenapara JApOiCKeH UM HM3y4eHHE €ro IO0J MHKPOCKOIIOM.
BripamuBanue mieceHu U u3ydeHue ee moJ Mukpockornom. Jlaboparopusie padotsr Ne 6, 7, 8:
«[IpuroToBnenre MHKpOIpenapara JpoXoKeH ¢ HM3y4eHHE €ero IOJ  MHUKPOCKOIIOMY,
«BplIpamuBanue TMIIeCHEBBIX TpuOoB»,  «V3ydyeHue CTpoeHHs IUIECHEBBIX T'pUOOB TMOJ
MuKpockornom» .KynbrypanpHble U (U3HOIOTO-OMOXMMHYECKHE CBONCTBA MHUKPOOPTAHHU3MOB.
Coznanne BuneoponukoB « [lnecenp ObiBaeT pa3Hasi» u « CeMeiika IpoioKen.

Kononun  Mukpoopranu3moB. Meroabl  BBIpAIIMBAHMS M M3YyYEHUS  KOJIOHMU
MHKpPOOpranu3mMoB. [lurarenbHble cpeabl s BbIpallMBaHUs MUKPOOPraHU3MOB. BeipaiuBanue
KOJIOHWM M H3y4eHHe HMX MMOoJA MHKpockomoMm. Jlaboparophas pabota No 9: «BwlpamuBaHue
KOJIOHUH U U3yYEHUE UX TOJI MUKPOCKOTIOM». «

[lkona mox mukpockonoM. [IpurotoBneHne NUTATENBHON Cpelbl A BbIpALIUBAHUSA
MUKpoopranusmoB. Jlaboparopuas pabora Ne 10. «IloceB» MukpoopranusmoB. H3ydeHue
0aKTepUOIOTUYECKOTO COCTOSIHHSI PA3HBIX TOMEIICHUN MIKOJIBI (KOPUAOP, KIACCHI, CTOJIOBAaf,
Tyanet u np.) OdopmieHne pe3yabTaToB UCCIe0BaTENbCKON paboThl. Co3naHue BUICOPOTUKOB
«IIIxona nox Mukpockoniom». Ilosb3a 1 Bper MUKpOOPraHU3MOB.




Bnusiane usnyecknx u XMMUYECKHX (aKTOPOB Ha POCT U PA3BUTHE MUKPOOPTaHU3MOB.
Bnusiare aHTHOMOTHKOB Ha Pa3BUTHE MHUKPOOPTaHU3MOB.

Pazgen 3. 7Ku3HeaessTeJIbHOCTh pacTeHUi — B3niaA U3 Jaboparopun ( 13 yacos)
OOmeH BemiecTB y pacteHuil. [Ipixanue. Mcnapenue Bobl pacTeHUsAMHU. V3yueHrne MeXaHHU3MOB
HCIIapeHUs BOJIbI IUCTbIMU. Typrop B )KU3HHU PACTEHUM.

JIaboparopnas pabdora Nell «/lprxanue naucteeBy, Jlaboparopras padora Ne 12 «3aBucumocThb
TpaHCIHMPALUU U TEMIIEPATYPHI OT IUIOIIAIU IOBEPXHOCTH JUCTHEBY. JlabopaTopHas padoTa
Nel3 «Mcnapenue Bobl TMCThIMU 10 U Hocie noiusa. Jlaboparopnast padora Ne 14

«TypropHnoe cocrosinue kietok» . Co3gaHue BUACOPOTUKOB « Bce MbI IbIIIMY, « DIEMEHTHI
KOHCTIMPAIMU B TPAHCTIUPALUU», « YTO Takoe Typropy.

Bozaymnoe nutanne pactennii — gorocunTe3. Kyrukyma. YcnoBus mpopacTaHus CEMSH.
Henenue xinerok. Pactenus. MHorooOpa3sue pacteHuil. 3HaueHue pacTEHUM B IPUPOJE U KU3HU
yeloBeKka. BereratnBHOE pa3MHOKEHHE pacTEHUN

JlabopaTtopHnas padota Ne 14 «Dortocuntesy. Jlaboparopnas padota Ne 15 «3Hauenue
KYTUKYJIBI M TIPOOKH B 3aIlIUTE pacTeHUU OT ucmapenus». Jlaboparopuas padora Ne 16«YcnoBus
MIpOpacTaHus CEMsIH. 3HA4Y€HUE BOJBI M BO3/yXa JJIsl IPOPACTAHUS CEMSIH.

JlabopaTtopHnas pabota Ne 17 «O6HapyxeHHE XJIOPOIJIACTOB B KJIETKAaX PaCTEHUID ,
[TonBenenue UToros.

IlnannpyemMblie pe3yJibTaThl:

Ilnanupyembie pe3yabTaThbl.

B mpomecce mpoxoxkaenus mporpamMmbl  «FOHBIN HcclieqoBaTenb» y 0O0ydarOmMUXCs
(bopMUPYIOTCS CIIEAYIOUINE PE3YIbTaTh:

IlpeaMeTHBIE Pe3yJabTaThl:

* [OJIyyaT BO3MOXKHOCTh pACHIMPUTh, CHCTEMATH3UPOBaTb U YIIYOUTh HCXOJHBIC
MIPEJICTaBICHUS O IPUPOJHBIX 0OBEKTAX U ABICHUSX KaK KOMIIOHEHTaX €IMHOTO MHpPA, OBIA/ICIOT
OCHOBaMHM MPAKTUKO-OPUEHTUPOBAHHBIX 3HAHUN O MPUPOJIE, IPUOOPETYT LEIOCTHBIN B3I Ha
MHp;

*[10J1y4aT BO3MOKHOCTb OCO3HATh CBOE MECTO B MUDE;

*[I03HAKOMSTCS] C HEKOTOPBIMU CTIOCO0aMU M3yueHUs MPUPObI, HAYHYT OCBauBaTh YMEHUS
MIPOBOAMUTH HAOIIONEHUS B MPUPOJIE, CTABUTh OIBITHI, HAYYaTCs BUIACTh U MOHUMATh HEKOTOPHIE
MIPUYMHHO-CIIEZICTBEHHBIE CBSI3U B OKPYKAIOILIEM MUDE;

*[I0JTy4aT BO3MOXHOCTh IpuoOpectu 06a3oBblie ymeHusi paboTsl ¢ coBpemeHHbIMH WMKT
CpeAcTBaMHU MOMCKa MH(OPMALIUU B NEKTPOHHBIX UCTOYHHKAX U KOHTpoiupyemoMm WHTepHere,
HAay4aTcs CO3/1aBaTh COOOIIEHUS U MPOEKThI, TOTOBUTH M MPOBOIUTH HEOOIbININE MPE3CHTAIUU U
BUJICOPOJIUKH..

*[10JIy4aT BO3MOYKHOCTb HAyYHUTHCS HCIIOIb30BaTh PA3JIMYHbBIE CIIPABOYHbIC HW3AaHUS
(crmoBapu, PHIMKIONEINH, BKIIOUas KOMITBIOTEPHBIE) U IETCKYIO JIUTEPATypy O IPUPOJIE C LIETBIO
MOUCKa TO3HaBaTeIbHOUW HH(OPMAIlMK, OTBETOB Ha BOMPOCHI, OOBSICHEHHH, ISl CO3IaHUs
COOCTBEHHBIX YCTHBIX WJIM MUCHMEHHBIX BBICKa3bIBaHWN. HayuaThCsi mpencTaBiaTh pe3yabTaThl
y4eOHOM NesTeIbHOCTH UHTEPECHO U YBJIEKATEIbHO B COICETSIX.

® HaydyaTbCs MPENCTABIATH Pe3yIbTaThl YUeOHOM eSTeTbHOCTH HHTEPECHO U
YBIJIEKATEJIbHO B COLICETSAX

JINYHOCTHBIE Pe3y/bTAThI:

*y4eOHO-TI03HABATEIbHBIN HHTEPEC K HOBOMY yU4€OHOMY MaTepHally U Crioco0am pelieHus
HOBOM 3a7a4H;

*OpHEHTAIMsI Ha IOHUMaHUe MPUYHMH yCIieXa BO BHEYYEOHOU NMesTeIbHOCTH, B TOM UHCIE
Ha CaMOaHajdu3 W CaMOKOHTpOJIb pe3yiabTara, Ha aHajiu3 COOTBETCTBUS PE3YJIbTAaTOB




TpeOOBAaHUSAM KOHKPETHOH 3a/1a4u;

*CIIOCOOHOCTP K CAaMOOIICHKE Ha OCHOBE KPHUTEPHEB YCIIEUTHOCTH BHEY4eOHOM
NESITENILHOCTH;

*(opMupOBaHKE YYBCTBA OTBETCTBEHHOCTH 3a BBIMIOJIHEHHOE JEJI0

MertanpeaMeTHble pe3yJbTaThl:

*IUIAHUPOBATh CBOM JICWCTBHS B COOTBETCTBUHU C IMOCTABJICHHOW 3aJa4€id U YCIOBUSIMU €€
peanusaiuu, B TOM YUCJIe BO BHYTPEHHEM IUIAHE;

*YUUTHIBATh YCTAHOBJICHHBIE IIPABHJIA B IUIAHUPOBAHUU U KOHTPOJIE CIIOCO0a pelIeHus;

*OCYILLECTBIISATh UTOIOBBIIM U MOLIArOBbIM KOHTPOJIb IO PE3YIIBTATY;

*OLICHUBaTh  [PaBWJIBHOCTh  BBIIOJIHEHUS  JIGHCTBUS HA  ypOBHE  aJ€KBaTHOU
PETPOCTIEKTUBHON OIIEHKH COOTBETCTBUS PE3YIFTATOB TPEOOBAHUSAM JAHHOW 337a4d U 3a/1auHOU
obOnactu;

*pa3Iuy4aTh CIOCO0 U pe3ynbTaT JeHCTBUS.

*B COTPYAHMUYECTBE C YUUTEJIEM CTaBUTh HOBbIE YUeOHBIE 3a/1auu;

*CaMOCTOSITENIPHO aJIeKBAaTHO OLIEHUBATh NMPABUJIBHOCTh BBIIIOJHEHUS JEHCTBUS U BHOCHUTD
HEOOXOMMBbIE KOPPEKTHBBI B MCIIOJHEHHWE KakK MO XOJy €ro peajiu3alud, Tak U B KOHIE
JEUCTBUA.

*OCYILECTBIATh MOUCK HEOOX0IMMOM HHPOPMAILIMHY AJIs1 BHIIOJIHEHNSI BHEYUEOHBIX 3a1aHUN
C HCIIOJIb30BaHUEM Y4YeOHOW JMTEpaTypbl U B OTKPHITOM HH(POPMAILIMOHHOM IMPOCTPAHCTBE,
SHIMKJIONEANM, CHOPAaBOYHUKOB (BKJIIOYAsl dJIEKTPOHHBIE, LHU(POBBIE), KOHTPOIUPYEMOM
npocTtpaHcTBe MHTEpHETA;

*OCYILIECTBIIATH 3anuch ((rkcanno) BEIOOpOYHON MHPOpMaLMK 00 OKpYXaloIleM MHpE U
0 ce0e caMoM, B TOM YucCIIe ¢ ToMoIbl0 HHCTpyMeHTOB UKT;

*CTPOUTH COOOIIEHHUS, TPOCKTHI B YCTHON W MUCBMEHHOU (hopme; co3maBaTh MPOCTEHINE
BHUJICOPOJIUKH

*IIPOBOJIUTH CPAaBHEHUE U KJIACCU(DUKAIUIO MO 33JaHHBIM KPUTEPHSIM;

*YCTAHABIIMBATh IPUYUHHO-CIIEZICTBEHHBIE CBSA3U B U3y4a€MOM KpyTe SIBJICHUN;

*TIOCTPOUTH PACCYKJICHUS B (POPME CBSI3U MPOCTHIX CYKACHHH 00 0OBEKTE, €ro CTPOCHUH,
CBOMCTBaX U CBS3SX;

*JI0ITYCKaThb BO3MOXXHOCTh CYHIECTBOBAHMS Yy JIIOAEH PAa3IMUHBIX TOYEK 3pPEHUS, B TOM
Ylclie HE COBMAJAIONIUX C €ro COOCTBEHHOH, U OpPUEHTHPOBATHCA HA IMO3UIIMIO MapTHEpa B
OoOLIEHNH U B3aUMOJACHCTBUN;

*GopmynupoBaTh COOCTBEHHOE MHEHHUE U MO3ULIUIO;

Paspnen 2. Kommiekc opranu3anuoOHHO-TIeJArOrMYeCKUX yCIAOBHIH
KanennapHo-y4eOnblii rpadguk.
IIpono/KNTEIBbHOCTH Y4eOHOI0 Ioa CeHTAOPb- Maii

Kosnu4yecTBo yueOHBIX Heledb 34
B Y4eOHOM roay
Pexum padboTsl

Yci0Bus peaju3alui NPpoOrpamMmabl.

Mamepuansho-mexnuueckoe obecneuenue .

OpranuzanvoHHbBIE YCIOBHSI, TO3BOJISIONINE PEATU30BaTh COJACPKAHUE JOTIOTHUTEILHON

oOpa3zoBaTenbHOM nmporpamMmmbl «FOHBIN UCClIeOBaTENbY MPEANONIAraloT HAIUYHE CISAYIOIIETO

00Opy0BaHUS:

- MIOMENICHHSI, YKOMILJIEKTOBAHHOTO CTAaHAAPTHBIM y4eOHBIM 000pyIOBaHHEM U MeOEIThIO
(mocka, mapThl, CTYNbs, MKa(bI, YEKTPOOOECIICUCHHE, );



- CBETOBBIE U IU(PPOBBIE MHUKPOCKOIIBI

- nudpoBas 1abopaTopus 0 OHOIOTHUH;

- KOMIUIEKT TOCY/Ibl M 000PYIOBaHUS [T YYCHUYECKHX OIBITOB;

- MyIBTUMEIUIHOTO 000pyI0BaHMs (KOMIIBIOTEP, HOYTOYK, IPUHTEP, MyJbTUMEIUIHAS JOCKA,
(I31I- KapThl, KpaH, CPEACTBA TEICKOMMYHUKAIIUH (JIOKaJIbHbBIE IIKOJIBHBIE CETH, BBIXO B
UHTEPHET)

Dopmvl ammecmayuu, KOHMPOJA.

Jlist OTCIeKMBaHUS PE3YIbTATUBHOCTH 00pa30BaTeIbHOTO MPOIIecca 10 MPOrpaMme

«HOHBIIT UccIIen0BaTENb)» UCIOIB3YIOTCS CIEAYIONINE BUIABI KOHTPOJIS:

- IPEeIBAPUTEIIBHBIA KOHTPOJIb (IPOBEPKa 3HAHUH yJaluxcsi Ha Ha4aJIbHOM ATarle OCBOCHUS
IIPOrpaMMbl) - coOeceI0BaHue;

- TEKYIIN KOHTPOJIb (B TEYCHHE BCETO CPOKA pealM3aIliy IPOTPaMMEI);

- UTOTOBBII KOHTPOJIb (3aKIIIOYUTEIbHAS TPOBEPKA 3HAHUH, YMEHH, HABBIKOB TI0 UTOTaM
.peasin3alyu MporpaMmal).

Peanuzarust mporpamMmel peycMaTpuBaeT cleayroniue GopMbl TPOMEKYTOUHON U
UTOrOBOU aTTECTAIINH:

—  BBITIOJTHEHUE TIPAKTUICCKUX/TA00PaTOPHBIX paboT (TOCTAaHOBKA OTBITA, SKCIIEPUMEHTA);
—  BBITIOJTHEHUE TBOPUYECKUX pabOT; CO3/IaHNE TTPE3CHTAIIUM U BUICOPOITUKOB.
— UMHAMBHUAYaJbHBIM MMCbMEHHBIN U YCTHBIN 0npoc, GPOHTANBHBIN ONpOC;
— BHUKTOPWHBI;
— KOHKYPCHI;
— cosnanue poToabO0MOB;
— TpEe3eHTalUd U 3allUTa WHAUBUAYAJIBHBIX U KOJJIEKTUBHBIX MPOEKTOB M TBOPYECKHUX
pabor;
—  3alUTa MPOeKTOB.
— 3amura nopTdosmo (MPOXOIUT Ha UTOTOBOM 3aHATHU B (pOpMe IPE3ECHTALIUHN).
Taxxke k popmam aTTecTalluu MOTYT OTHOCHTHCS:
- VYuactue oOyuarommxcsi OObEAMHEHHS B KOHKypCax, OJIMMIIMAAAX U KOH(MEpeHIHsX
00J1aCTHOTO U BCEPOCCHIICKOTO YPOBHSI.
— OT3BIBBI POJIUTEIICH.
— IlyGnukamuu o pe3yapTarax aesTeabHOCTH o0benuHenus B CMMU.
— AHanuTHYEeCKUH MaTepHuai Mo UTOraM MPOBEICHUS MeJarOrnYeCckKoi JUarHo CTHKY.

CDOpMLI OTCJICKHMBAHUA U (1)I/IKC&I_II/II/I MMPCaAbABICHUSA O6p330BaTCJ'ILHHX PE3YJIbTAaTOB YHalIUXCA
MOT'YT OBITE NpeaACTaBJICHBI B BUAC: I'PaMOT, JUIIJIOMOB, CepTI/I(bI/IKaTOB, HOpT(i)OJ'II/IO yqamuxcs,
OTYCTHBIX BbICTABOK, AHAJIMTUYCCKUX PC3YJIbTATOB.

Cnmcox 1uTepaTypsbl U HCIOJIL30BAHHBIX PECYPCOB.
IIpozpammnvie mamepuasoi.
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