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¢. YabsinoBo, 2023
IMosicuuTeILHASA 3aNIMCKA

B Hacrosiee BpeMs Ouosiornyeckoe o0Opa3oBaHUE MpeArojaraeT HE TOJBKO YCBOEHHUE
OTpeieIEHHOr0 TEOPETUYECKOr0 MaTepHualia, HO U OBJIaJieBaHUE MPAKTHUYECKUMHU HABbIKAMHU,
TakKUMH Kak paboTa C COBPEMEHHBIM O00OpYIOBaHHEM, BBINOJIHEHHUE JIA0OPATOPHBIX U
MPAKTUYECKUX pPA0OT ¢ MPUMEHEHHEM HTOro 000pyAOBaHUSA, OQPOpPMIICHHE MPAKTHUYECKUX
pE3yJIbTaTOB MCCIIEA0BATENbCKON JEATEIBHOCTH.

Pabouas nmporpamMmma BHEYpOUHOI AESITETLHOCTHU AJis 5- 7 KJIACCOB COCTaBJIEHA B COOTBETCTBUH C
tpeboBanussMu PI'OC 1 y4éTOM HOPMATHBHO- NMPABOBHIX IOKYMEHTOB:

o ®denepanpbHbIM 3aKOHOM OT 29.12.2012 r. Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

e [lIpukaszom MunucrepctBa oopazoBanus u Hayku PD ot 9.11.2018 r. Ne 196 «O6
YTBEPKICHHUH TMOPSIKA OPraHU3aIliy U OCYIIECTBICHUS 00pa30BaTEIbHOMN JACSITEIIBHOCTH
MO JIOTIOJHUTEIHHBIM 0011€00pa30BaTeIbHBIM MTPOrPAMMaM;

e IlocranoBnenuem ['maBaoro rocynapcrseHroro Bpada P® ot 28.09.2020 r. Ne28 « O6
yTBepkaeHuH caHuTapHbixX mpasuil CII 2.4.3648-20 «CanuTtapHo- S1IUAEMHUOIOIMUECKHE
TpeOOBaHUS K OpraHU3aIMsIM BOCIIUTAHUS U O0YUYCHHSI, OT/IbIXa U O3I0POBJICHHUS JIeTeH U
MOJIOJIEKIY;

e Konnenmueil pa3BuThs JOMOTHUTEIHHOTO 00pa30BaHuUs AETEH, yTBEPKICHHON
pacnopsbkeHueMm npasurenberBa Poceniickoit @enepanuu ot 4.09.2014 1. Nel726-p;

e [Iucemom Muno6puayku PO ot 18.11.2015 Ne 09-3242 «O HampaBieHun HHGOpMaITUN)
(BMecTe MeTonueckre peKOMEHIAIMH 110 TPOSKTUPOBAHUIO JOTIOTHUTEIBHBIX
o011epa3BUBAIONINX TPOrPaMM) U IPYTHX HOPMATUBHBIX JOKYMEHTOB;

YpoBeHb 0CBOeHUsI IPOrpaMMBbl — 0a30BBIH.

HanpasieHHOCTH IPOrpaMMmBblI.

JononuurensHas ~ oOuieoOpa3oBaTenbHass ~ OporpamMma  HMMEET  €CTECTBEHHOHAYUHYIO
HalpaBJIEHHOCTh U OPHUEHTHPOBaHA Ha MPHOOpPETeHHWE 3HaHUM MO pas3jnenaM OUOJIOTHH —
MUKpOOHOJIOTHH, OOTaHUKE ; Ha pa3BUTHE MPAKTUUYECKMX YMEHUH M HaBBIKOB; HAIIPBJIEHA Ha
(dbopMHpOBaHUE HHTEPECa K ONBITHOM, SKCIIEPUMEHTAILHOM U MCCIeI0BaTeIbCKOM JesITEIbHOCTH,
KOTOpBIE CLIOCOOCTBYIOT MO3HABATEIBHON M TBOPUECKOIN aKTUBHOCTH 00y4YaOIIUXCsl.

AKTYaJIbHOCTH IPOTPAMMBI.

AKTYalnbHOCTh MPOTPaMMBI 3aKIIIOUAETCsl B TOM, YTO €€ peanu3anus MpeArnoiaraeT padoTy c
COBpeMeHHBIM o0opyoBanueM. [lIkonpHUKaM TPEACTOUT HE TOJIBKO M3y4YaTh OMOJIOTHYECKUE
0O0BEKTHI U IBJICHHSI C TOMOIIIBIO ATOT'0 000PYI0BaHMsI, HO U 0(OPMIISITH OTYETHI O CBOEH padore,
B TOM YHCJI€ M C IOMONIBIO TaKUM XOPOIUIO 3HAaKOMbIE MM TPUEMOB, KaK CO3/IaHUE
BHUJICOPOJIMKOB M BUICOKJIMIIOB, pa3MEUIEHUE PEe3YyJIbTaTOB HMCCIEHOBAHUM Ha CIEUUAIBHOU
cTpanuyke B corcersx. llIkompHIKAM MpeacTONT MOompoOoBaTh ce0sl B POJIM MOIMYJISIPU3aTOPOB
OMOJIOTHYECKHUX MCCIEIOBAHNM.

OTanYnTeIbHON 0CO0EHHOCTHIO MPOTPaAMMbI AIBJISIETCS TO, YTO B XO€ €€ peann3ainuu OyaeT

3aJIeCTBOBAHO 000pyMOBaHKE « TOUKH pOCTay , AIEKTPOHHBIE MUKPOCKOIIBI, a TAK)KE aKTHBHAS
JIESATETLHOCTh B COIICETSIX.

Ileparornyeckasi nejecoo0pasHOCTb NPOrPAMMBI.
B yuebHoM mane Ha npeaMer «buosorus» oTBeeHo Bcero 1 yac B HeIe 0 B 5-7 Kilaccax, 4yTo



JIaeT BO3MOXXHOCTh CHOPMHUPOBATH Y O0YJAIOIIMXCS TOIBKO 0a30BbIC 3HAHUS 110 TIPEIAMETY.

B T0 e BpeMs 3TOT BO3pacT XapaKTepU3yeTCsl TeM, UTO y peOsT emé He yracia
J1r0003HATENBHOCTD U XKaXAa oOTKpbeITU. HeoOxoanmMo nepeBectu €€ U3 naccuBHOU ¢a3bl,
KOTOPYIO MM HaBSI3bIBACT MHTEPHET, Uepe3 00bIYHOE CO3epIaHne HEOOIBbIINX BUACOPOINKOB, K
AKTUBHOMY — CO3/JaHUIO BUJCOKOHTEHTA C 3aHATHIA OMOJIOTMYECKUX KPY>KKOB. DTO OOYXKaeT
MOJPOCTKOB K aKTUBHOMY JIeHCTBUIO. BHonornueckue 3HaHus mepecTaroT ObITh (hopMalIbHON
teopueid. OHM ipu TakoM opmate 00yUeHHs BIIMCBHIBAIOTCS B IPUBBIYHBIN yKIa]]
COBPEMEHHOT0 peOeHKa.

[Iporpamma  cnocoOCTBYeT — O3HAaKOMJIEHHIO € OpraHM3aldedl  KOJUIEKTMBHOTO |
WH/IMBUYAIbHOTO HCCIEIOBaHUs, OOyYeHHIO B JCHCTBUH, TIO3BOJIIET 4YepeaoBaTh
KOJIJIEKTUBHYIO U MHAUBUAYAJIbHYIO AEATENbHOCTh. TeopeTnueckuii MaTepral BKIYAET B ce0sl
BOIIPOCHI, KacarolIMecss OCHOB ITPOEKTHO-UCCIEA0BATEIbCKON AEATEIBHOCTH, 3HAKOMCTBA CO
CTPYKTYpPOH pabOThl.

AnpecaTt nporpamMmabl, ycJI0BHsI HAO0opa.

[Tporpamma npeanasnayena s nereit 11-14 ner. Hamonusemocts rpymnmsl - 18 yenosek.
VYcnoBust Habopa — IPUHUMAIOTCS BCe JKenarole. PeKoMeHJ0BaHO MOCEaTh TPYIITY
YYaLIUMCsl, IPOSIBIISIOIINM HHTEPEC K KUBOM MPUPOJE, PACTEHUSM, )KUBOTHBIM, TEM, KOTO
HMHTEPECYIOT BOIIPOCH! OXPaHbl IPUPOABI POJTHOTO Kpasl.

O0beM u CpoK peaM3anuy NPOrpaMMbl
O6bem nporpamMmmbl — 34 yaca

Cpok peanuzauuu nporpammel — 1 roj
VYyeOHast Harpy3Ka — 1 4ac B HEJEIto.

®opma 00yueHHsI — OUHAS.

Oco0ennocTn Oopranu3anum 06p330BaTeJ'[I)HOFO nmpouecca.
HporpaMMa SABJIACTCA TpaZ[HHHOHHOﬁ " IPpCACTaBIIACT coOoi J'IHHGfIHyIO IIOCJICA0BATCIBbHOCTD
OCBOCHUS COJACPKaHWA B TCHCHHUE OJHOI'O IroJia 06y1{CHI/I$[.

Opzanu3zayuonnvie popmol 0dyuenus.
[Tpu npoBeeHNH 3aHATHI UCIOIB3YIOTCSA ClleAyIore (HopMBbl pabOTHI:
® uHOUBUOYaNbHAS popma obOyyeHus TIOAPA3yMEBAET B3aUMOJIeIICTBHE MperoiaBaTens ¢
OJTHUM YYECHUKOM.
e cpynnosas ¢opma ydammecs: pabOTalOT B TPYyMIax, CO3AaBA€MbIX HA Pa3IMYHBIX
OCHOBaX.
e  @poumanvnaa ¢opma TpennonaraeT pabOTy MpernojaBareNs cpa3dy CO BCEMHU
YYaIIMMUCS B €JUHOM TEMIIE U C OOIIMMHU 3a/1auaMHu.
o Konnekmuenas ¢opma  OTIMYaeTCs OT (POHTAIBHOM TEM, YTO Yydalluecs
paccMaTpUBAIOTCSI KaK IEJIOCTHBIM KOJUIEKTHB CO CBOUMH  OCOOCHHOCTSMH
B3aUMO/ICHCTBUS.
e [Ilpu napnom o06yyenuu OCHOBHOE B3aUMOAECUCTBUE TPOUCXOAUT MEXKAY JBYMS
YYEeHUKAMH.

Bunel 3aHsTHIf (B 3aBUCHMOCTH OT 1L1€JIel 3aHATHS U €0 TEMBI), BKIII04asi ydeOHble 3aHsTHS,
HaIIPaBJICHHBIC HA NIPOBEJCHUE TEKYIIETO KOHTPOJIS OCBOCHUS IIPOrPaMMBbl U CO3/1aHHE
BHJICONIPOYKTOB MOCJIE€ KAXKI0TO 3aHATHS:
e  MuHU-NEeKINY — U3J0KEHHUE MPenojaBaTesieM peIMeTHON HH(OpMaLIUH.
e (CemuHaphl — 3apaHee MOArOTOBJIEHHbIE COOOLIEHUS, BHICTYIIJIEHHE U 00CYX/IeHUE
e Jluckyccuu — HocTaHOBKA CIIOPHBIX BOIIPOCOB, OTpabOTKa YMEHHUS OTCTauBaTh U
apryMEHTHUPOBATh CBOIO TOUKY 3PCHUS.



e [Ipe3enranus — myOoIu4HOE PEACTABICHUE ONPEACIEHHON TEMbI WM BUICONPOAYKTA, B

TOM YHCJIE B COLICETAX

3ammTa npoeKkTa — 000CHOBAaHHE U MPEACTABICHUE MPOCIIaHHON pabOThI
Kpyrslii cTon — HedopManbHOE 00CYKICHHIE BRIOPAaHHOW TEMaTUKU
Mo3roBas aTaka — pelIeHUE HECTAHJAPTHBIX 3a/1a4 B KOJUIEKTUBE

Ponebie urpsl — npeasiokeHne peoEHKy 1elCTBOBATh B KaOii- 1100 poiv B
MOJICJINPYEMON CUTyallun

Pesicum 3anamuii-
[Tpoa0MmKUTENEHOCTD OTHOTO aKaJAeMHIecKoro Jaca - 40 MuH.
OO0111ee KOJIMYECTBO YacOB B HENEIO — 1 yac.
3ansTus npooasaTcs 1 pa3 B Henento no 1 yacy.
eJsb u 321241 NPOrpaMmbl

Heab: hopMupoBanue y 00y4armuxcs NIyOOKOT0 U YCTOMYHUBOTO HHTEpPECca K MUPY KUBOH
HPUPO/IBI, IPHOOPETCHUE HEOOXOJUMBIX MTPAKTUICCKUX YMEHHI U HABBIKOB ITPOBEACHUS
9KCIICPUMCHTOB, OCHOB I/ICCHCILOBaTeJII)CKOI\/JI JACATCIIbHOCTH, HABBIKOB HY6HI/I‘IHOFO
NPEJICTAaBICHUS PE3YJIbTaTOB CBOCH pabOThI

3agauu:

Oo0yuarommue:

- pacIIMpeHue Kpyrozopa o0ydarommxcs;

- pacuIMpeHue U yriryOJIeHUue 3HaHU 00YYarOIIIXCS [0 OBJIAJICHUIO OCHOBAMU METO/IOB
MO3HAHUS, XapaKTEPHBIX I €CTECTBEHHBIX HayK (HAOII0ICHUE, CPABHCHHE, IKCIICPUMEHT,
HU3MEpEHHE);

- 00y4YeHMe CO3/IaHUI0 HOBBIX MPOJYKTOB HA OCHOBE MMEIOIIUXCS 3HAHHMA

- o0y4eHue nmpuémam TpecTaBiIeHus: HHQOpMaIny,

- TIOJATrOTOBKAa O0YYarONIMXCs, OPHCHTUPOBAHHBIX HA OMOJIOTHICCKUH MTPOdHITH

00y4YeHUs, K YCBOSHUIO MaTepHaia MOBBIINICHHOTO YPOBHS CIIOKHOCTH TI0 XHMHH.

PassuBaromue:

- pa3BUTHE YMEHHI U HABBIKOB MTPOEKTHO - UCCIEI0BATENIbCKON IEITETHHOCTH;

- pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH U YMEHHH yUaIIUXCs CaMOCTOATEIHHO

PHOOpPETaTh U MIPUMEHSITh 3HAHHSI Ha TIPAKTHKE,

- pa3BUTHE YMEHUI MyOJINYHO TIPEICTABISATh HHTEPECHI CBOEH PabOTHI.

BocnurartesbHbie:

- BOCIIUTAHUE YKOJIOTUICCKON TPAaMOTHOCTH;

- BOCITUTaHUE SYMOIMOHATIHFHO- IIECHHOCTHOTO OTHOIIICHUS K OKPY’KaIOIIeMy MUPY;

- BOCIIUTaHUE YMEHUH paboTaTh B KOJUIEKTHBE, OTBEYATH 32 YCIEX OOIIETo Jena.

Coaep:xaHue y4eOHOro mjiaHa.

TemaTn4eckoe IJIAHUPOBAHHE.

Ne HasBanmue pasagena KosmuectBo yacoB | ®opMbl KOHTPOJIsA
BCE | Teo | MPaKTH
ro | pusi| Ka
1 UIaGoparopus ycnexa. 3 3 0  [Bxoamoe
TarHOCTUYECKOe
BBogHOe 3aHsATHE. 3HAKOMCTBO C IIJIAHOM pabOThI coOeceoBaHNE

KPYXKKa.




Bbuonornyeckas nabopaTopusi, mpaBuiia pabOThI B HEH.
OO6opyaoBaHue OHMOJIOTHYECKOH JTaOOPATOPHUH.

O6opynoBanue « Touku Poctay. IlpaBuna TexHUKH
0€30MacCHOCTH IIPH padboTe B TaOOPATOPUH.

Mup 1mojg MUKpOCKONOM

17

13

JlaGoparopHbie

Metonbl u3ydeHus OHUOJIOTMYECKUX OOBEKTOB.
'YBeTHMUUTEbHBIE IPUOOPEI.
Mukpockon. YCTpoHCTBO MHKPOCKOIIA, MPaBUIIA
pPaboThI C HUM.

JlabGopaTtopnast pabora Ne 1: «YcrpoiicTBo
MUKPOCKOTI.

a0O0TEI ¢
MHUKPOCKOITOM, OTYET
0 pabore,
CaMOCTOSATEIbHAS
paboTa, cozanue
[PE3CHTALINN U
BUJICOPOTTUKA

DNEeKTPOHHBIA MUKPOCKOIL, €0 0OCOOEHHOCTH.
Coztanue BUACOPOIMKA « Y CTPOMCTBO MUKPOCKOIIA

KrneTka: cTpoeHue, cocTaB, CBOICTBA.
MuxkponpenapaTsl. MeTObI TPUTOTOBICHUS U
M3y4YeHUe TIPENapaToB «KUBas KIETKa», « BPEMEHHBIM
MUKpoTpenapar «(GUKCUPOBAHHBIA MUKPOIIpEnapaTy.
JlaboparopHas pabota Ne 2: «3rotoBienue
BPEMEHHOI'0 MUKpOIIpenapara

Knetku pacteHuit moj MUKpockonom. M3rorosienue
MUKpOIpenaparoB u ux uzydenue. Coznanue
BUJICOpOIUKa « Mukpomnpemnapar.

l3yueHue pacTUTENIbHON KIIeTKH. [Ipurorosiienne
rpenapara KOKHIbI JIyKa, MSIKOTH IUI0JJOB TOMATa,
s10J10Ka, KapTo(ens U UX U3y4yeHHE 0] MUKPOCKOIIOM.
Jlaboparopubie paboTei:Ne 3, 4 «IIpuroroBicHue
rpenapara KOKHIbI JIyKa, MSIKOTH IUI0JJOB TOMATa,
PSIOMHBI U UX U3YYEHUE MO MUKPOCKOIIOM)

JlaGopaTtopHas pabora «IIpuroroBnenue,
MUKporpenapara kaprodens, s010ka U UX H3yUYCHHE
10]T MHKPOCKOTIOM.

Coznanne Buupeoponnka « Krietku pactenwit mon
MUKPOCKOIIOTIOM»

bakTtepuu 1 rpuObI O MO MUKPOCKOIIOM.
[TpuroToBIEHNE CEHHOTO HACTOS, BHIPAILIMBAHUE
KyJIbTYPbl CCHHOM MAJIOUKH U U3Y4YEeHHE e€ O]
MukpockoroM. JlaboparopHas pabota Ne 5
«BrIpammuBanue KyJabTypbl CCHHON MAIOYKHU U
M3y4eHHE e€ 0] MUKPOCKOIIOM).

Co3nanne BHIECOPOIHMKA « 3HAKOMBTECH, >KUBAs
OakTepus.

[TpuroroBneHne MUKponpenapara Jpoxken u
M3y4EeHHE €ro 0]l MUKPOCKONIOM. BeIpamuBanue
MJIECEHU U U3yYEHUE €€ M0 MUKPOCKOIIOM.
JlaGopatopubie paboTsl Ne 6: «IIpurorosnenue
MUKpOIIpenapara ApokKeil U U3y4eHHe ero moj
MUKPOCKOIIOMY,

JlaGopatopHsble paboThl «BripamuBaHue MmiIecHEBbIX

I‘pI/I6OB», ((I/ISYLICHI/IC CTPOCHHUA IMIICCHCBBIX I‘pI/I6OB




o] MUKpockoriom» .KynbTypanbHbie U pU3H0I0TO0-
OMOXMMHUYECKHE CBONCTBA MUKPOOPTaHU3MOB.

Co3nanue BuaeoposnkoB « Ilnecenb ObiBaer
azHas» U « CeMelKa qpOXIKE.

Kononun MHUKPOOPIraHHU3MOB. MCTOI[BI
BbIpalllMBaHUA U U3YUYCHUS KOJIOHUH MHKPOOPTaHHU3MOB.
[IuraTenbHbBIC Cpeabl JI BbIpalllMBaAHU |

MUKPOOPraHU3MOB.  BpIpamuBaHue  KOJIOHHH U
M3y4YCHHUE MX MO MUKpOCKoIoM. JlaboparopHas padora;
No O: «BpIpammuBanvue KOJIOHUW W W3yYEHHE HX O]
MHKPOCKOIIOM». «

[llkosa  mOx  MHUKPOCKOIIOM. [TpurorosneHue
MUTATEIILHON CpeIsl TUTS BBIPAIIIUBAHUS]
MHUKPOOPTaHHU3MOB.

JlaGopaTopHas pabora No 10. «IToceBy»

MUKpPOOPraHu3MOB. l3yueHue OaKTEpHOIOrHYECKOTO
COCTOSTHUSI Pa3HbIX MOMEUICHUH MIKOJBI (KOpUIOp,
KJIACChl, CTOJIOBas, TyaJleT  JIp.)

Odopmitenue pe3ynbTaToB HCCIIEN0BATENBCKOM
pabotel. Coznmanue BuaeopoiukoB «lllkoma mop
MuKpockormomy». [loyb3a v Bpea MEKPOOPTaHU3MOB.

Brnusinue Qu3nyeckux U XUMHYECKHX (PaKTOPOB
Ha pOCT U Pa3BUTHE MHUKPOOPraHW3MOB. BiusHue
QHTUOMOTHKOB Ha Pa3BUTHE MUKPOOPTaHU3MOB.

7Ku3HenesATeIbHOCTh PACTEHU — B3IJISAL M3
JiadopaTopuu

14

12

OTuéT 00 PKCKYypCcUH
[PaboTta ¢

OOmeHn BemecTB y pacteHuil. [pixanue. Mcmapenue
BOJBI pacTeHUsAMU. M3yueHHe MEXaHU3MOB HCIAPEHMUS
BOJbI TUCThIMU. Typrop B JKU3HU PACTEHUM.

ONPEACTUTESIMH.
3roToBiieHuE
repoapust

JlaGopaTopHnast pabota Nel 1 «JlprxaHue JIUCTHEBY,

Pe3ynbTaTsl paboThI
c unudpoBoii

JlaGopaTopnast pabora Ne 12 «3aBucuUMOCTH
TPpaHCIIUpaAln u TEMIICPATYPbL oT TJI0IIaIH;|
MOBEPXHOCTH JINCTHEBY.

lmaboparopuei «
Touka Pocrtay,
TBOpUeckas paboTa,

JlaGopaTopnast pabora Nel3 «lcnapenue BOJbI
ITUCTHSIMH JI0 U TIOCIIE TIOJTUBAY.

3aIrTa TBOPUCCKIX
padot

JlaGopatopHast pabotra Ne 14 «TypropHoe coctosiHUE
KJIETOK) .

Cozmanue BUaeopoinka « Bee Mbl AbImmy,

CoziaHue BUJEOPOJIUKOB «DJIEMEHThl KOHCIHUPALUU B
TpaHCHUpaLN», « UTo Takoe Typrop».

Bo3nymHoe mnuTaHue pacteHud — (OTOCHUHTES.
KyTtukyna. YcinoBus mnpopactaHus ceMsH. JleneHue
kieTok. Pacrenusi. MHorooGpasue pactenuii. 3HaueHue
[paCTeHHH B IPUPOJE U KU3HU UeJIOBEeKa. BereratnBHoe

A3MHOKEHHE PACTEHUM.

JlaGopatopHas pabota Ne 14 «DotocuHTE3».

JlaGopatopHast pabota Ne 15 «3HaueHHe KyTHKYJIbI U
MPOOKHU B 3alIIUTE PACTEHUN OT UCHIAPEHUSD.

JlaGopatopHast pabota Ne 16«YcnoBus nmpopactaHus
ceMsiH. 3HaueHue BOJIbI M BO3/lyXa I IPOPacTaHUs

CCMAHD).




JlaGopatopnas padota Ne 17 «OGHapysxeHue
XJIOPOTIJIACTOB B KJIETKAX PACTEHUI ,
Co3nanue Buaeoposimka « JKu3Hb pacTeHUN.
IlogBeneHnE UTOIOB.

Hroro 34 9 25

Conep:xanue
JlabopaTopus ycnexa(3 4).

BBonHoe 3aHATHEe. 3HAaKOMCTBO C IUIAaHOM paboThl KpyxkKa. buonornueckas maGopaTtopus,
npaBmia padboTsl B Hel. O0opyaoBaHue Onosornieckoii maboparopuu. O6opyaoBanue « Touku
Pocray. IlpaBuia TexHuku 0€30MaCHOCTH MIPH pabOTe B JIaOOPATOPHH.

Mup noa Mmukpockonom(18 yacos).

Mertozpl U3ydeHus: OUOIOTUYECKUX OOBEKTOB. YBEIUUUTEIbHBIE TPHOOPHIL.

Muxkpockorl. YCTpoicTBO MUKPOCKOTIA, TIPaBUIIa pabOTHI C HUM.

JlaGoparopHas pabora Ne 1: «YecTpoHCTBO MUKPOCKOIay». DNEKTPOHHBIH MUKPOCKOIL, €ro
ocobenHoctu. Co3gaHue BUECOPOSIUKA « YCTPONCTBO MUKPOCKOIIa»

Knerka: crpoenue, cocraB, cBoiicTBa. Mukponpenaparbl. MeToasl HPUTOTOBIECHUS U
U3yUYCHHE TPEnapaToB «XKHBas KJIETKa», <« BPEMEHHBIH MHKpomnpenapar» «(QUKCHPOBaHHBIN
MuUKponpenapat». Jlabopatopnas pabora Ne 2: «/3rotoBieHre BpEMEHHOTO MUKPOIIpEnapara
Kietkn pacteHmii moj MHMKpPOCKONOM. 3roroBieHue MUKpONpEnaparoB M HMX H3y4YEHUE.
Coznanue Buzneoposnka « Mukponpemnapar.

W3yuenne pacturenbHOM KieTku. [IpuroroBnenue mnpenapara KOXKHUIBI JyKa, MSIKOTH
IUIOJIOB TOMATa, 10J10Ka, KapToders U uX u3ydeHue noj Mukpockornom. Jlaboparopueie paboTor: Ne
3, 4 «[IpuroroBneHue npenapara KO>KUIIbl JIyKa, MIKOTH IUIOI0B TOMaTa, psOMHBI U UX U3yUEHUE
noa MuUKpockornom» «lIlpuroroBnenue Mukponpenapara kaprodesns, s0J0ka U UX U3yUeHHE TOA
MukpockonoM. Co3zganue Buaeopoianka « KieTku pacTeHuil mox MUKPOCKOIIOM»

bakrtepun u rpubbl MOJ  MOJ MHUKPOCKONOM. [IpHroToBI€HHE CEHHOIO HacTos,
BbIpallMBaHUE KYyJbTYpbl CEHHOH MaJO4YKU U U3ydyeHHe e€ 1moja MUKpockonoM. JlaGoparopHas
pabora Ne 5 «BelpamuBaHue KylbTypbl CEHHON MajO4KH M U3y4YeHHE €€ MOA MHKPOCKOIIOM).
Co3znanne BUICOPOIUKA « 3HAKOMBTECH, )KHBAsT OAKTEPHSI».

[TpuroroBiieHne MHKpoIpenapara IpOXOKEH M M3YYEHHE €ro I0J MHKPOCKOIIOM.
BripamuBanue mieceHn U U3y4eHHE €€ MoJ] MUKpockonoM. Jlabopatopubie padoTsl Ne 6, 7, 8:
«IIpurotoBneHne MHMKponpenapara JIpOXOKEH UM HU3yYEHUE €ro IOJ  MHUKPOCKOIIOMY,
«BplpamuBanue TUIECHEBBIX TpubOOB»,  «M3ydueHue CTpOeHHs IIJIECHEBBIX T'pUOOB MOJ
MHUKpockoriom» .KynerypanbHble U (QHU3HOIOr0-0MOXUMUYECKHE CBOMCTBA MHKPOOPTaHU3MOB.
Coznanne BuaeopoiukoB « [Inecenn ObiBaeT pasHas» u « Cemeika qpoxoKein.

Kononnn  MukpoopranmsmMoB. MeTtoasl  BbIpallMBaHMS W U3YyYEHUs  KOJOHUH
MUKpOOpranu3MoB. [lurarenbHble cpebl A BhIpalllMBaHUsI MUKPOOPTaHU3MOB. BripaminBanue
KOJIOHMM M M3ydyeHHe HMX MoJ MHKpockonoM. JlabGopatopnas paGora Ne 9: «BelpamuBanue
KOJIOHUW U U3y4YeHHUE UX MO MUKPOCKOIIOM». «

[lIxona mox MuKpockomnoM. lIpuroroBneHue nUTATENBHOM CpeAbl Ul BBIPALMBAHUSA
MuKpoopranu3moB. Jlaboparopnas pabora Ne 10. «IloceB» wmukpoopranuzmon. HW3yudenue




0aKTepUOIOTUYECKOTO COCTOSIHUSI Pa3HBbIX MOMEIICHUN MIKOJIBI (KOPUIOpP, KIIACChI, CTOJIOBAaf,
tyaner u ap.) OdopmieHne pe3ynbTaToB UcciaeoBaTeIbckol padboTsl. Co3aanne BUACOPOIUKOB
«Ikona mox Mukpockonom». llonbp3a u Bpel MUKpOOPraHU3MOB.

Bnusaue ¢usnyeckux u XUMHYECKHX (PAaKTOPOB HA POCT U PA3BUTHE MUKPOOPTaHU3MOB.
Bnusinue aHTHOMOTUKOB HA Pa3BUTHE MUKPOOPTAaHU3MOB.

Paznen 3. ’/KusHeneATeJIbHOCTh pacTeHUid — B3IVIsi U3 Jaboparopuu ( 13 yacos)
OOmeH BemecTB y pactenuil. Jpixanue. Mcmapenue Boabl pacTeHUsIMHA. V3yueHne MexaHU3MOB
WCIIapEHUs BOJBI JUCTbAMU. Typrop B )KU3HU PACTEHUM.

JlaGopaTtopHnas padora Nel1 «Jlpixanue nuctheBy, JJaboparopras padora Ne 12 «3aBUCUMOCTh
TPAaHCHHUPAIMH U TEMIIEPATYPhI OT IUIOIIAAN TOBEPXHOCTH JINCThEB». JlaboparopHas pabora
Nel3 «McnapeHue BOBI TUCTHSIMU JI0 U TTocie monuBa. JlaboparopHas pabora Ne 14

«TypropHoe cocrosinue kiaeTok» . Co3aanue BUJEOPOIUKOB « Bee Mbl IbIIIMY, « DIEMEHTHI
KOHCIIMPAMU B TPAHCIUPALUU», « UTO Takoe Typropy.

Boznymnoe nutanue pactennii — gorocunTe3. KyTukymna. Y ciioBus npopacTaHus CEMsH.
Henenue kietok. Pactenus. Muoroo6pasue pacteHuid. 3Ha4eHHE paCTEHUN B IPUPOJIC U KUZHU
yesoBeKa. BereraTuBHOE pa3MHOKEHUE pACTEHUN

JlaboparopHas padota Ne 14 «Dorocunres». JlabopatopHas padora Ne 15 «3HaueHue
KYTHKYJIBI ¥ TPOOKH B 3alIUTE PACTeHUI OT McmapeHus». Jlaboparopras padora Ne 16«YcrnoBus
MIpOpacTaHus CeMsH. 3HAYEHHUE BOJBI U BO3yXa Ul IPOPACTAHUS CEMSH.

JlabopaTtopHnast pabota Ne 17 «O6Hapyx’eHUE XJIOPOILJIACTOB B KJIETKAX PACTCHUID ,

[loaBenenue UTOroB.

HJ'[aHI/IpyeMble pPe3yabTaThl.

Iliianupyemble pe3yJbTaThl.

B mpomecce mpoxoxkaenus: mporpammbl  «FOHBIH HccienoBaTenby y OOyYaIOMIMXCS
(OpMUPYIOTCS CEYIOIUE PE3YIIbTaTh:

IIpeaMeTHbIe pe3y/abTaThl:

* MOJy4YaT BO3MOXHOCTh pacCIIUpPUTh, CHUCTEMATH3HpPOBAaTh W YIIyOUTh HCXOJAHBIE
MPEJCTaBICHUS O MPUPOAHBIX 0OBEKTAX U SBJICHUSAX KaK KOMIOHEHTAX €IMHOT0 MUpPa, OBJIAJICIOT
OCHOBaMHM IPAaKTUKO-OPHUEHTUPOBAHHBIX 3HAHUH O MPUPOJE, MPHUOOPETYT LETOCTHBIN B3I Ha
Mup,

*T10JTy4aT BO3MOKHOCTb OCO3HAaTh CBOE MECTO B MUPE;

*TIO3HAKOMSITCSI C HEKOTOPBIMU CIIOCO0aMU U3Y4YEeHMsI IPUPOIbl, HAUHYT OCBaWBaTh YMEHMUS
IPOBOAMUTH HAONOAEHUS B IPUPOAE, CTABUThH ONBITHI, HAYYATCs BUJIETh U MIOHUMATh HEKOTOPHIE
MPUYHUHHO-CJIE/ICTBEHHBIE CBSA3H B OKPYXKAIOLIEM MUPE;

*[10JIy4aT BO3MOXKHOCTh MpuoOpecTtu 0a3zoBble yMeHUs paboTbl ¢ coBpeMeHHbIMH WMKT
CpeICTBaMM MOMCKa MH(OPMaLMK B IEKTPOHHBIX UCTOYHHKAX U KOHTpoirpyeMoM MHTepHere,
Hayuarcs CO3/7aBaTh COOOIICHUS U MPOEKThl, TOTOBUTH M MPOBOANUTH HEOOJBIINE NPE3ECHTALUU U
BUJICOPOJIUKHU..

*[I0Jy4YaT BO3MOXHOCTb HAyYUTBhCS HCIIOJIB30BaTh DA3JIMYHBIE CIIPABOYHBIE W3/IAaHUA
(coBapH, SHUUKIIONEINH, BKJIIOYask KOMIIBIOTEPHBIE) U IETCKYIO JIUTEPATypy O MPUPOAE C LIETbI0
MOWCKA TIO3HABaTEeIbHOM HWH(OPMAIMM, OTBETOB Ha BONPOCHI, OOBSICHEHUH, ISl CO3AaHUSA
COOCTBEHHBIX YCTHBIX WJIM MUCHBMEHHBIX BbICKa3biBaHWM. Hayuarbcst mpeacTaBisiTe pe3yinbTaThl
y4eOHOIl 1eITeNbHOCTH MHTEPECHO U YBIIEKATEIbHO B COLICETSX.

® HayuaTbCs MPEICTABIATH PE3YJbTAThl yUeOHOM AeATETHHOCTH HHTEPECHO U
YBIIEKaTEIbHO B COLICETAX
JINYHOCTHBIE pe3yIbTaThl:
*y4eOHO-I103HaBATEIbHBIN HHTEPEC K HOBOMY y4eOHOMY MaTepualy U crocodaM perieHus




HOBOM 3a/a4M;

*OpHEHTAIMsI Ha TOHUMAaHUe IPUYUH ycIieXa BO BHEYYeOHO! IeSTebHOCTH, B TOM YHCIIE Ha
caMOaHaJIU3 M CAMOKOHTPOJIb Pe3yJibTaTa, Ha aHajIu3 COOTBETCTBUS PE3yJbTAaTOB TPeOOBAHUAM
KOHKPETHOM 3a/1a4H;

*CIIOCOOHOCTh K CaMOOLICHKE Ha OCHOBE KPHUTEpPHUEB YCIELIHOCTH BHEy4eOHOMH
JESTENIbHOCTH;

*(opMHpOBaHKE YyBCTBA OTBETCTBEHHOCTH 3a BHINOJIHEHHOE JIEJ10

MeranpeaMeTHble pe3yabTaThbl:

*IUIAHUPOBATh CBOU JCHCTBHS B COOTBETCTBHH C IIOCTABJICHHOW 3alayeil U yCIOBHUSIMH €€
peanusaiuy, B TOM YHUCIIE BO BHYTPEHHEM IUIAHE;

*Y4YUTBIBATh YCTAHOBJIEHHBIE NPAaBUJIA B INIAHMPOBAHUU U KOHTPOJIE CIIoco0a peleHms;

*OCYILECTBIIATh UTOTOBBIM U MTOIIArOBbIM KOHTPOJIb IO PE3YIIbTaTY;

*OLICHUBAaTh  IPaBWJIBHOCTb  BBIIIOJIHEHUS  JICUCTBHA HA  yPOBHE  aJIEKBATHOM
PETPOCIIEKTUBHON OIICHKH COOTBETCTBHSI PE3yJIbTAaTOB TPEOOBAHUSAM JAHHOM 3a7a4d U 3a/1auHOU
obactu;

*pa3ianuaTh Cocod U pe3yibTar JeHCTBUS.

*B COTPYIHUYECTBE C YUUTEJIEM CTAaBUTh HOBbIE yUeOHbIE 3a1a4H;

*CaMOCTOSITENILHO a/IEKBAaTHO OLIEHUBATh IIPABUJIBHOCTH BBIIIOJHEHUS JEHCTBUS U BHOCHUTH
HEOOXOIMMbI€ KOPPEKTHBBI B UCIIOJIHEHUE KaK 10 X0y €ro peaju3alli, Tak U B KOHLE IeHCTBHSL.

*0CYILIECTBIATh HOUCK HEOOXOAMMOM NH(OPMALIUY IJIs1 BBIIIOJIHEHHS] BHEYYEOHBIX 3aJaHHM
C HCIMOJIb30BaHMEM Y4eOHON JMTEpaTypbl U B OTKPHITOM HH(POPMAIMIOHHOM IPOCTPAHCTBE,
SHIUKJIONEANN, CIPAaBOYHUKOB (BKJIIOYAsl AJIEKTPOHHBIE, LU(POBBIE), KOHTPOIUPYEMOM
npocrpaHcTse MIHTEepHeTa;

*OCYIIECTBISTH 3aMUCH ((PUKCAIHMIO) BEIOOPOYHOM HHPOPMALIUN 00 OKPYKAFOIIEM MUPE U O
cebe caMoM, B TOM umciie ¢ moMoniso nHerpymentoB MKT;

*CTPOUTH COOOUIEHMSI, IPOEKTHI B YCTHOM M NMUCBMEHHOM (opme; co3aaBaTh NMPOCTENUIINE
BUJICOPOIIUKU

*[IPOBOJUTH CPAaBHEHUE U KJIACCU(UKALIMIO 10 33aHHBIM KPUTEPUSIM;

*yCTaHaBJIMBATh IPUUMHHO-CIIEICTBEHHBIE CBA3H B U3y4aeMOM KpyTe SIBJICHMI;

*TIOCTPOUTD PACCYXACHUS B (DOPME CBSI3U MPOCTHIX CYXKIEHUN 00 0OBEKTE, €ro CTPOSHUH,
CBOMCTBAX M CBS3X;

*JI0IIyCKaTh BO3MOXHOCTb CYLIECTBOBAHUS Y JIIO/IEH pPa3IMYHBIX TOUEK 3PEHMSI, B TOM UHUCIIE
HE COBIAJAIONIUX C €T0 COOCTBEHHOM, 1 OPUEHTUPOBATHCS HA MO3MIIMIO MapTHEPA B OOIIEHUH U
B3aHMOJICHICTBHM,

*GopMyIHpOBaTH COOCTBEHHOE MHEHUE U MTO3UIINIO;

Pa3nes 2. KoMniiekce opraHu3animoHHO-NIeJarOrH4eCKuX ycJI0BHM
KanengapHo-yueOHblii rpaduk.

IIpomoKUTEILHOCT Y4e0HOr0 roja 1 cenTsiOps -27 mas
KosnnyecTBo yueOHbIX Helelb 34

B Y4e0OHOM roay

Pexkum padoTsbl Bropnuk, 14. 15-14.55

YcaoBust peajuzanuy NporpamMmel.

Mamepuanvno-mexnuueckoe obecneuenue .

OpranuzalvoHHbIE YCIOBHSI, TO3BOJISIIOIINE PEATTU30BaTh COJEPKAaHUE TOMOTHUTEIbHOM
oOpa3oBaTenbHON mporpaMMel «FOHBIH Hccae10BaTeNby MPEANOaraloT HaTMure CIeIyIoIIero
00opyIoBaHUS:



- MIOMEIICHUS, YKOMIUIEKTOBAaHHOTO CTaHAAPTHBIM yU4eOHBIM 000py10BaHUEM U MEOEIbI0
(tocka, mapThl, CTYbs, MKadbI, 3TeKTpoodecneyeHue, );

- CBETOBBIC U AJIEKTPOHHBIE MUKPOCKOIIBI

- mudposast 1abopaTopus o OHMOJIOTHH;

- KOMILIEKT MOCYbl U 000PYI0BaHUS 1151 YYEHHUECKUX OIBITOB;

- MyJIbTHMEIMHHOTO 000pYyI0BaHMsI (KOMITBIOTEP, HOYTOYK, MPUHTEP, MYJIbTHMEINHHAS JOCKA,
G311~ KapThI, KpaH, CPeICTBA TEIIEKOMMYHUKALUU (JIOKAIbHBIE IIKOJIbHBIE CETH, BHIXOJ B
WUHTEPHET)

Dopmbl ammecmayuu, KOHMPOJiA.

JIist oTCIeKMBaHUS Pe3yIbTATUBHOCTH 00Pa30BaTEIHHOIO MIPOIEcca IO MporpaMmme

«IOHBIif nccneoBaTeNb)» UCIONb3YIOTCS CIEAYIOUE BUABI KOHTPOJIS:

- IpeABApUTEIbHBIA KOHTPOIIb (TIPOBEPKA 3HAHUH YJaIUXCsl HA HAYaJIbHOM dTare OCBOCHHUS
Mporpammsl) - codbece10BaHue;

- TeKYIIUI KOHTPOJb (B TEYCHHE BCETO CPOKA PEATM3AIMH ITPOTPAMMEI);

- UTOTOBBIM KOHTPOJIb (3aKII0UUTEIbHAS POBEPKa 3HAHUM, YMEHU, HABBIKOB [10 UTOT'aM
.peanu3annuy IporpaMMsl).

Peanuszanus nporpammsl IpeycMaTpuBaeT ciieAyoomue GopMbl IPOMEKYTOUHON U
WUTOTOBOW aTTECTALIUU:

—  BBIIOJHEHHE NPAKTUYECKUX/Ta00paTOPHBIX padoT (IIOCTAaHOBKA OIBITA, SKCIEPUMEHTA);
—  BBIIOJHEHHE TBOPUECKUX Pa0OT; CO3/IaHHE MTPE3EHTALMI U BUICOPOIUKOB.
— MHJIUBUAYyaJbHBIA MMCbMEHHBIN U YCTHBIN ONpOC, PPOHTANIBHBIN OIPOC;
— BHUKTOPHHBI,
—  KOHKYPCBI;
— co3manue HoToaTLO00MOB,;
— Ipe3eHTalMs U 3allUTa UHAUBUAYAIbHBIX U KOJJIEKTUBHBIX IPOEKTOB U TBOPYECKUX
pabor;
—  3aIUTa POEKTOB.
— 3amuTa nopTdoaro (MPOXOAUT Ha UTOTOBOM 3aHIATHUU B (JOPME MPE3ECHTALIUN ).
Taxoke k opmaM aTTecTallMM MOTYT OTHOCHUTBCS:
- YuacTtue o0yyarouuxcsi 00beIMHEHNs B KOHKYpCaXx, OJMMIIMAIaX U KOH(PEepEeHIUAX 001acCTHOTO
1 BCEPOCCUICKOTO YPOBHS.
— OT3BIBBI POIUTEIIEH.
— IlyGnukamnuu o pe3ynpTarax AeaTelbHOCTH 00bequHeHnss B CMU.
— AHaIMTHYECKHI MaTepHall Mo UTOTaM MTPOBEIEHUS MeAArorn4ecKon JUarHoCTUKH.

DopMbl OTCIEKUBAHUS U (PUKCAITNH MPEABIABICHUS 00pa30BaTEeIbHBIX PE3yIbTATOB yUAIIHXCS
MOTYT OBITH MPEJCTaBICHBI B BUJIE: TPAMOT, TUIIJIOMOB, CepTHU(HUKATOB, MOPTHOINO yUalTUXCs,
OTYETHBIX BBICTABOK, AHATUTUYECKUX PE3YJIbTATOB.

CnHcok JInTepaTypsbl U HCIOJIb30BAHHBIX PECYPCOB.
Ilpozpammnvie mamepuanboi.
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Cnucok JurepaTypsl.

AHTOHOBa K. Mup noa MukpockonoM. 4D kaura

Masyp O. Hepumumsrii mup. — M., Levenguk press, 2021

Pomxepc. K. Mukpomup. Jlerckast sHIMKIONEAUS MKOJIbHUKA. — M.: PocMaH, 2022.
Paxnak 9., Jlaepnan JI. ’Kusoi mup nmoa MukpockornomM. M.: Dkemo, 2019 — 30c
Peiin I1., OBeprt P., Aiixkxopu C. CoBpemenHas 0otanuka. — M.: Mup, 1991
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HNuTepHeT-pecypcebl

1. http://www.sci.aha.ru/ATL/ra21c.htm — Guosnoruueckoe paznoobpasue Poccum.

2. http:/www.wwf.ru — BeemupHsrii pon aukoii mpupoasl (WWE).

3. http://edu.seu.ru/metodiques/samkova.htm — unTepHeT-caiit

«O0mecTBeHHBIE pecypchl obpazoBanus» / Camxoséa B.A. OtkpwiBas mup. l[IpakTudeckue
3aaHus IS yJaIuXxcs.

4. http://www.kunzm.ru — Kpy>KOK FOHBIX HATYPaIHCTOB 300JIOTHYECKOro My3est MI'Y.
http://www.ecosystema.ru — skosjorudeckoe 0o0pa3oBaHue JeTeil U U3y4eHue npupoisl Poccun



