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IMosicuuTeILHAS 3aIMCKA

B Hacrosmee Bpemsi Ouonormueckoe oOpa3oOBaHME IPEAIOJIaracT HE TOJNBKO YCBOCHHUE
OIIpEeIeIEHHOTO TEOPETUYECKOT0 MaTepuana, HO U OBJAJCBAHUE MPAKTUYECKUMU HaBBIKAMHU,
TaKUMH KakK paboTa C COBPEMEHHBIM OO0OpYZOBAaHHEM, BBINIOJIHEHHUE Ja0OPATOPHBIX U
NPaKTUYECKUX paboT ¢ NPUMEHEHHEM 3TOro o0OpyJdoBaHUS, OGOpPMIIEHHE MPAKTHYECKHX
PE3YJIbTATOB UCCIIEIOBATEILCKON 1S TEIbHOCTH.

Pabouas mporpamma Kypca BHEYpOUHOH JESATENBHOCTH A 5- 7 KIAcCOB COCTaBl€Ha B
cootBeTcTBUU € TpeboBanusaMu PI'OC u yuéToM HOPMAaTUBHO- IPABOBBIX TOKYMEHTOB:

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

e [Ipuxa3zom MunucrtepctBa obpazoBanus u Hayku PO ot 9.11.2018 r. Ne 196 «O06
YTBEPKACHHUH MOPSIIKA OPTaHU3AIUU M OCYIIECTBICHUS 00pa30BaTEIIbLHON IEATETHHOCTH
110 JIONTOJTHUTEJILHBIM 00111€00pa30BaTeIbHBIM ITPOrpaMMaMy;

e TlocranoBnenuem [maBHOTO TOcynapcrBeHHOro Bpada P® ot 28.09.2020 r. Ne28 « O6
yTrBepxkAeHUH caHuTapHbIxX npaBuil CII 2.4.3648-20 «CanutapHo- 31UAEMHUOIOIMUECKHE
TpeOOBaHUS K OpraHU3alMsIM BOCIIUTaHUS U O0Y4YEHUs, OT/AbIXA U 03J0POBJICHUS AeTeH U
MOJIOJIEKH;

e [Iucemom Muno6puayku PO ot 18.11.2015 Ne 09-3242 «O nampaBieHur HHGOPMAITUN
(BMecte MeToauyeckne peKOMEHAAINHU [0 MPOSKTHPOBAHUIO JOMOIHUTEIbHBIX
00111epa3BUBAIOIINUX TPOrPAMM) U IPYTUX HOPMATUBHBIX IOKYMEHTOB;

YpoBeHb 0cBOeHHSI TPOrPaMMBbI — 0230BBIiA.

HanpasieHHOCTh IPOrpaMMmBbl.

Pabouas mporpamma KB/l nmeer o01IEMHTEIIEKTYaIbHYIO HAPAaBJIEHHOCTh U OPUEHTHPOBAHA
Ha NMpHOOpeTeHre 3HaHUK 10 pasjienaM OMOJIOTUH — MUKPOOHOJIOTHH, OOTaHUKE ; HA pa3BUTHE
MPAKTUUYECKMX YMEHUIl M HaBBIKOB;, HalpaBiieHa Ha (OPMUPOBAHME HHTEpeca K OIBITHOM,
HKCHEPUMEHTAIbHOM M HCCIIEOBATENbCKOM  JI€ATENIbHOCTH, KOTOphIE  CHOCOOCTBYIOT
MO3HABATEJIbHON U TBOPUYECKOW aKTHUBHOCTH O00YyYarOIINXCS.

AKTYaJIbHOCTH IPOrPaMMBbl.

AKTYyaqbHOCTh IPOTpPaMMBbl 3aKJIIOUAETCS B TOM, 4TO €€ peanu3alus NpearnosiaraetT padoTy c
COBpEeMEHHBIM 00opyoBanueM. l1IkonbHUKaM TPEICTOUT HE TOJIBKO M3ydaTh OMOJIIOrHMYECKUe
OO0BEKTHl U SIBJICHUS C MOMOIIBIO 3TOro 00OpYyIOBaHHUS, HO U OQOPMIIATH OTYETHI O CBOEH
paboTe, B TOM YHUCII€ U C MMOMOUIbI0 TAKUM XOpOILIO 3HAKOMBIE UM MPHUEMOB, KaK CO3/1aHUE
BUJICOPOJIMKOB M BHJICOKJIMIIOB, pa3MEUICHHE DPE3YyJIbTaTOB HCCIECJOBAHMM Ha CIIELHAIbHOU
cTpaHnuke B corcersix. lIIkoapHUKaM MpeIcTOUT MonpodoBaTh ce0si B pOJIU MOIMYJIIPU3aTOPOB
OMOJIOTYECKUX HCCIIEOBAHUH.

OTIMYHTETbHOI 0CO00EHHOCTHIO IPOTrPaMMBbI ABJISAETCS TO, YTO B X0/Ie €€ peanu3anuu OyaeT

3aJIelicTBOBaHO 000pymoBaHue meHTpa «Touka poctay: nudpoBas 1ad0paTopus 0 OUOJIOTHH.

IHeparoruveckas ueaecoo0pa3sHOCTb MPOrpaMMBbl.

B yuebHoM miane Ha mpeamer «buosorus» oTBeeHo Bcero 1 yac B HeIeN o B 5-7 Kilaccax, 4yTo
JTaeT BO3MOXHOCTh C()OPMHUPOBATH Y 00YYAIOIIMUXCS TOJIBKO 0a30BbI€ 3HAHUS 110 IPEIMETY.

B 1o e BpemMs  3TOT BO3pacT XapakTepusyercs TeM, uYTo Yy peOsT emE He yracia
JT0003HATENFHOCTh M XKakJaa OTKpeITUH. Heobxomumo mepeBecTH €€ U3 MacCUBHOM (a3bl,
KOTOPYIO MM HaBSI3bIBACT MHTEPHET, uepe3 0ObIUHOE CO3epliaHne HEOOJBbIINX BUICOPOIUKOB, K
AKTUBHOMY — CO3JaHHMIO BHUJCOKOHTEHTA C 3aHATUN OMOJOTMYECKHX KPYKKOB. DTO MOOYXKIAeT



MOJPOCTKOB K aKTHBHOMY JAEUCTBHIO. brojormueckue 3HaHUS MEPeCcTarOT OBITH (hOpMalbHOU
teopuei. OHM npu TakoM ¢opmare OOyJYCHUs BIMCHIBAIOTCS B TPUBBIYHBIA  YKJIAJ
COBPEMEHHOT0 peOeHKa.

[Iporpamma  cnocoOCTBYeT ~ O3HAaKOMJIEHHIO € OpraHM3aludedl  KOJUIEKTMBHOTO U
UH/IWBUYAIbHOTO  HMCCJIEIOBAaHUS, OOYYeHHIO B JCWCTBUH, TIIO3BOJSIET YepeaoBaTh
KOJUIEKTUBHYI0 M WHAMBHIYAJIBHYIO NEATEIbHOCTh. TE€OpETHYECKHI MaTepuall BKIIOYAcT B
ce0sl BOIIPOCHI, KacarolMecs OCHOB MPOEKTHO-UCCIIEI0BATENbCKON JESATEIbHOCTH, 3HAKOMCTBA
CO CTPYKTYpOil pabOoTBHI.

AnpecaTt nmporpamMmabl, ycJI0BHsI HAOopa.

[Iporpamma mpennaznavuena s aereil 11-14 ner. YcmoBus Habopa — NPUHUMAIOTCS BCe
xenarormue. PeKOMEHI0BaHO Mocelars Ipynny ydaluMmcsl, IPOSBISIONMM UHTEpEC K JKUBOU
IPUPOJIE, PACTEHUSM, )KUBOTHBIM, TEM, KOTO MHTEPECYIOT BOIIPOCHI OXpPaHbl MIPUPOABI POAHOIO
Kpasl.

O0BeM U CPOK peasu3aluu MPOrPaMMbl
O6bem nporpamMmmbl — 34 yaca

Cpok peanuzauuu nporpammel — 1 oz
VYyeOHast Harpy3ka — 1 yac B HeJelto.

®opma 00yueHHsI — OUHAS.

Oco0ennocTu opranmsanuu 06p330BaTeJILHOFO nmpouecca.
HporpaMMa SABJIICTCA TpaZ[HHHOHHOﬁ " IPCACTaBIIACT coOoi HHHeﬁHym noCICJ0BaTCIIBbHOCTD
OCBOCHMUSA COACPKaHWA B TCHCHHUEC OJHOI'O IroJia 06y‘IeHI/I$I.

Opzanu3zayuonnvie popmol 00yuenus.
[Tpu npoBeneHnH 3aHATUI UCTIONB3YIOTCS Caeayromme (opmMbl pabOTHI:

®  uHOUBUOYANbHAS popma 0OyYeHuUs TIOAPA3yMEBACT B3aUMOICHCTBHE MPETO1aBaTeNs C
OJIHUM YYEHUKOM.

e cpynnosas ¢hopma ydamuyecs pabOTAaOT B TpYIIax, CO3JaBAaEMbIX HA Pa3IHMUHBIX
OCHOBaX.

e  @poumanvnaa ¢opma TpennonaraeT paboOTy MpernojaBarens cpa3dy CO BCEMH
yYaIIMMUCS B €JMHOM TEMIIE U C OOIIUMHU 3a/1auaMHu.

e Komnekxmusnas ¢opma  orauvaercs OT (pOHTaIbHOW TeM, YTO Yydaluecs
paccMaTpuBalOTCd Kak LEJOCTHBIM KOJUIEKTMB CO CBOMMHU OCOOEHHOCTSMHU
B3aMMOJCHCTBHSI.

e Ilpu napnom o06yyeHuu OCHOBHOE B3aMMOJEHCTBHE MPOUCXOJUT MEXKIY JBYMS
YUEHUKAMH.

Bunpr 3aHsaTHII (B 3aBUCUMOCTH OT IENIEH 3aHATHS M €r0 TEMbl), BKIIOYas ydeOHbIC 3aHSITHS,
HalpaBJIeHHblE Ha IPOBEACHUE TEKYLIEro KOHTPOJS OCBOCHMs INpPOrpaMMbl U CO3JaHHE
BU/ICONIPOTYKTOB MTOCTIE KaXKJIOTO 3aHSITHUS:
e  MuHHM-JIEKIINN — U3JI0KEHUE TpenoaBaTeieM npeaAMeTHOW HHPOpMalnH.
e CeMuHaphl — 3apaHee MOArOTOBJICHHbIE COOOIIEHHUS, BBICTYIUIEHHE U 00CYKACHUE
e JlMCKycCMM — IIOCTaHOBKAa CIIOPHBIX BOIIPOCOB, OTPa0OTKAa yMEHHUS OTCTaWBaTh H
apryMEHTHPOBAThH CBOIO TOUKY 3PEHHS.
e [IpeseHTanus — MyOJUYHOE TIPEICTABICHUE ONPENEIEHHOW TEMBI M BUACOTPOIYKTa, B
TOM YHCJIE€ B COLICETSIX
e 3ammra npoekTa — 000CHOBaHHE U MPEJICTABICHHUE MTPOJIEIIaHHON pabOThI
e Kpyrnslii cton — HehopmanbHOE 00CYXIeHUE BBIOPAHHON TEMATHUKH
e Mo3roBas aTaka — pelIeHne HECTAaHIaPTHBIX 33/1a4 B KOJIJICKTHBE



e PoneBbile wurpel — mnpemsoxkeHue peOEHKY IeicTBOBaTH B KaoW-mubO poiau B
MOJIETUPYEMOI CUTyallun

Pestcum 3anamuii-
[IpoomKUTENEHOCTD OAHOTO aKaJeMHuecKoro yaca - 40 MuH.
OO6m1ee KOJIMYECTBO YacoB B Heelo — 1 yac.
3anarus npoBoasaTcs 1 pa3 B Hegento o 1 gacy.
eJsb u 321241 NPOrpaMmbl

Hean: dbopmupoBanne y oOydaronuxcs TTyOOKOr0 M YCTOMYMBOTO MHTEpPECa K MUPY YKHUBOU
MPHUPOJBI, TPUOOPETCHHE HEOOXOJAMMBIX TPAKTUYCCKUX YMEHUH W HABBIKOB MPOBEICHUS
SKCIIEPUMEHTOB, OCHOB  HCCJICJIOBATEIbCKOW  JACATEIHHOCTH, HABBIKOB  ITYOJMYHOTO
MIPEJICTABJICHUS PE3YILTATOB CBOCH pabOThHI

3agaum:

Ooyuaromme:

- paclIMpeHue Kpyrosopa o0y4aromuxcs;

- pacuiipeHre U yrayOsieHue 3HaHWM oO0ydJaromuxcs I0 OBIAJCHHIO OCHOBAMH METO/0B
MO3HAHUS, XapaKTEPHBIX JJISi €CTECTBEHHBIX HayK (HaONIOJIeHHE, CPaBHEHHE, HYKCIEPUMEHT,
HU3MEpEHHE);

- 00y4eHue CO3/IaHHUIO0 HOBBIX MPOAYKTOB Ha OCHOBE UMEIOIIIUXCS 3HAHUM

- oOyueHue rmpuéMam MpeAcTaBIeHUs HHPOPMALIUY;

- TOArOTOBKAa OOYYalOIIUXCsl, OPHEHTUPOBAHHBIX Ha OWONOrHYecKuid mpoduis

00y4eHus, K YCBOCHHUIO MaTepraa MOBBIIIEHHOTO YPOBHS CI0XHOCTH 10 XHMHH.

Pa3BuBaromue:

- pa3BUTHE YMEHUN U HABBIKOB IIPOEKTHO - UCCIIEN0BATEIBbCKON AESTEIbHOCTH;

- pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH W YMEHHH YyYaIIUXCS CaMOCTOSTEIHHO

npuOOpeTaTh U MPUMEHSITh 3HAHUSI HAa IPAKTHKE,

- pa3BUTHE YMEHHI MyOJUYHO IPEACTABIATh HHTEPECHI CBOEH pabOTHI.

BocnuraresbHsbie:

- BOCIIUTAHUE 3KOJIOTUYECKON IPAMOTHOCTH;

- BOCIIMTAaHUE SMOLMOHAJILHO- IEHHOCTHOTO OTHOLICHMSI K OKPYXKAIOIIEMY MUDY;

- BOCIIUTaHUE YMEHHI paboTaTh B KOJUIEKTUBE, OTBEYATh 3a YCIeX OOIIEero Jena.

Conep:xanue yueOHOro mnjiaHa.

TemaTnueckoe nNJIaHMpPOBaHUe.

Ne HasBanmue pa3agesa KosmuecTBo yacoB | ®opMbl KOHTPOJIA
BCE | TeO | MPAKTH
ro | pusi| Ka
1  UlaGoparopus ycnexa. 3 3 0  Bxomnoe
TUarHOCTHYECKOe
cobeceioBaHue

BBonHoe 3aHsTHe. 3HAKOMCTBO C IUTAHOM PalOTHI
KpYXKKa.

buonoruueckas nabopaTopusi, MpaBuiia paboThl B HEH.
O6opyoBaHue OMOJOTHYECKON J1a00paTopuu.
O6opynoBanne « Touku Pocray. IlpaBmia TexHUKH
0e3011acHOCTH IIpU paboTe B Ja0OpaTOPHUH.




Mup moax MUKpPOCKOIOM

17

13

UlaGoparopubie

Metoapl u3ydyeHHUS OHMOIOrMYECKHX OOBEKTOB.
YBeIMUUTENbHBIE TPUOOPHI.
Muxkpockorr. YCTpoHCTBO MHUKPOCKOIIA, IIPaBUIIA
pabOThI C HUM.
JlabopaTtopHas padota Ne 1: «YcTpolicTBO
MHUKPOCKOIIAY.

aboTHI ¢
MUKPOCKOIIOM, OTYET
0 pabore,
CaMOCTOSITeNTbHAs
pabota, cozmanue
Npe3CHTAINH U
BUICOPOJINKA

DNEKTPOHHBIM MUKPOCKOIL, €r0 0COOCHHOCTH.
Cozanue BUI€OpoIHKa « Y CTpolCTBO MUKPOCKONIA

Knerka: ctpoenue, cocraB, CBOMCTBA.
Muxkponpenapatsl. MeTOIbI IPUTOTOBICHUS U
M3y4YeHUE MIPENapaToB «KUBasl KIETKa», « BPEMEHHBIM
MUKpOTpenapar» «huKCHPOBAaHHBIA MUKPOIIPETIapaT.
JlaGopaTopHas padora Ne 2: «M3roToBneHue
BPEMEHHOI'0 MUKpOIIpEnapara

Knetku pactenuil noa Mukpockonom. Mzrorosnenue
MUKpOIIpenaparoB U ux uzydenue. Cosnanue
BUeoposnka « Mukponpenapar.

M3ydyenue pactutenbHoOU KieTku. [IpuroroBnenue

MpernapaTa KO>KHUIbI TyKa, MAKOTHU TUIOZO0B TOMATa,

s10J10Ka, KapTO(ens U MX U3y4eHHE TI0]] MUKPOCKOIIOM.

Jlaboparopubie paboTsi:Ne 3, 4 «[IpuroroBnenue

MpernapaTa KO>KUIbI TyKa, MAKOTHU TUIOZO0B TOMATa,
SOMHBI M UX W3YYEHHE I0JT MUKPOCKOTIOM»

UlaboparopHas pabora «[Ipurorosnenue
MHUKpoIpenapara kaproderss, si0JIoka ¥ UX H3y4CHHUE
10T MUKPOCKOTIOM.

Co3nanue Bumeoponuka « Kiietku pacrenuil mom
MHKPOCKOITOITOM»

bakTepuun u rpuObI O] O] MUKPOCKOIIOM.

[ IpuroToBiEeHNE CEHHOTO HACTOS, BBIPAILIUBAHNE
KYJIbTYpPbl CCHHOM MAJIOYKH U U3Y4YECHHE €€ MO
MukpockorioM. JlabopartopHast padorta Ne 5
«BbIpalmnBanue KylbTypbl CCHHON NAJIOYKHU U
M3ydEeHHUE €€ 1101 MUKPOCKOIIOMY.

Co3nanne BHIEOPOIMKA « 3HAKOMBTEChH, JKUBAS
OaKTEepUsD).

[ IpuroToBneHne MUKponpenapara Jpoxoken u
M3Y4EeHHE ero o] MUKPOCKOoM. BeipanuBanue
MJIECEHU U U3YUEHUE €€ 1101 MUKPOCKOIIOM.
JIaGopatophsbie paboTel Ne 6: «IIpurotoBienue
MUKpoOTpernapara Apox kel 1 U3y4eHue ero moj
MHUKPOCKOIIOM»,

JIaGopatopHbie paboThl «BrIpaniBanue mIeCHEBBIX
rpuboBy, «/3ydyeHue cTpoeHus MIeCHEBbIX IpuOOB
o]l MUKpockorom» .KynbTypanbHbie U pU3H0I0rO0-
0MOXMMHYECKHE CBOMCTBA MUKPOOPIaHU3MOB.

Coznanne BuaeoponukoB « IlneceHr ObiBaeT
pazHas» U « CeMenKa IpoxoKen.

Komonnu MHUKPOOPIraHHU3MOB. MeTtonsl

IBbIpallilnBaH M1 n HN3YUCHUA KOJIOHHWH




MUKpoOpranu3MoB.  [luTtarenbHble  cpensl s
BBIpAILIMBAHUS ~ MHUKpPOOPIaHU3MOB.  BrlpamuBanue
KOJIOHUM M  M3y4eHHE WX TI0J  MHKPOCKOIIOM.
UlaboparopHas pabora Ne 9: «BeipamiuBanue KOJIOHUH
M M3YYCHUE UX IO MUKPOCKOTIOM». «

[llkoa  mOx  MHKPOCKOIIOM. [TpuroroBneHue
MUTATEITBHOM cpenbl JUTst BbIpaIUBAHHSI
MHUKpPOOPTaHU3MOB.

JlaGopaTopHas pabora No 10. «[ToceB»

MUKPOOPraHu3MoB. M3ydeHue OaKTepHOIOrHYECKOTO
COCTOSIHMSI PpA3HbIX IIOMEUIEHMM IIKOJIbI (KOpuIop,
KJIaCChl, CTOJIOBAs], TyaJIeT U Ap.)

Odopmiienne pe3ynbTaToB HCCIIEIOBATENbCKON
pabotel. Cosmanme BumeoponukoB «lllkoma mofy
MHUKpOcKoriom». [lonb3a u Bpes MUKPOOPTaHU3MOB.

Brnusinue Qu3ndeckux U XUMHYECKUX (PAKTOPOB
HA pPOCT M pa3BUTHE MHKPOOPTaHU3MOB. BusHue
QHTHOMOTHKOB Ha Pa3BUTHE MUKPOOPTaHU3MOB.

7Ku3HeneATeIbHOCTh PACTeHU — B3IJISAA U3
siadopaTopuu

14

12

OTuéT 00 IKCKYypCcUU
IPaGota ¢

O6men BemiecTB y pactenuid. [lpixanwe. Mcmnapenue
BOJIbI pacTeHUsIMU. M3yueHrne MeXaHu3MOB UCTIAPEHUS
BOJBI IUCThAMU. Typrop B )KM3HU PACTCHHIA.

ONPEACTUTENSIMH.
3roToBiieHnE
repOapus

JlaGoparopHuas padota Nell «JlpIxaHue TUCTHEBY,

Pe3ynbTarsl paboTh

JlabopaTopnas  padora Ne 12 «3aBUCHMOCTH
TpaHCIIMpalun u TEMIICPATYPhbL oT iomanu
[MOBEPXHOCTH JIUCTHEBY.

¢ 1upoBoi
lmabopaTopuent «
Touxka Pocray,
TBOpUeckas paboTa,

JlabopaTopnas pabora Nel3 «Mcmapenuwe BOJIBI
VIMCThAMMA 10 U ITOCJIC ITOJINBA».

3alUTa TBOPUYCCKUX
padot

JlaGopatopHas pabora Ne 14 «TypropHoe cocTosiHHE
KJIETOK) .

Coznanue BUI€OpoIHKa « Bee Mbl AbIIMY,

CozfaHue BUIEOPOJIUKOB «DJIEMEHThl KOHCIHPAILUU B
TpaHCIHMpALN», « UTO Takoe Typrop».

Bo3aymHoe mnuTaHue pacTeHUH —  (QOTOCHUHTE3.
Kyrukyna. YcinoBus mnpopacranus cemsH. JleneHue
knetok.  Pactenms.  MHorooOpa3ue  pacTeHHUH.
3HaueHuEe pPAcTEHUN B MPUPOJEC M KU3HU UEIOBEKa.
BereratuBHOE pPa3MHOKEHUE PACTCHHM.

JlaGopatopHas pabota Ne 14 «DoTocuHTE3».

JlaGopatopHas pabota Ne 15 «3HaueHHe KyTHUKYNbI U
MPOOKH B 3aILIUTE PACTCHUN OT UCTIAPEHUS.

JlaGopatopHas pabota Ne 16«Y cinoBust npopacTanus
ceMsiH. 3HaueHUue BOJIbI U BO3JIyXa JJIsl IPOpacTaHus
CEMSIH.

JlabopaTopHas padota Ne 17 «O6HapyxeHne
XJIOPOIUIACTOB B KJIETKaX PacTeHUN ,

Cozmanne Buaeoposinka « JKu3Hb pacTeHHI.

TTonBeneHNE UTOTOB.

Hroro

34

25




Conep:xkanue
JlaGoparopus ycnexa(3 u).

BBonHoe 3aHsATHE. 3HAKOMCTBO C IUIAHOM pabOThI Kpykka. buonormueckasi imabopatopus,
npaBuia padboTsl B HeW. O0opynoBaHue 6uosornueckoii maboparopuu. O6opynoBanue « Touku
Pocray. IIpaBuia TeXHUKH 0€30MACHOCTH IPH PabOTe B J1a0OPATOPHHU.

Mup nox mukpockonom(18 yacos).

Mertozps! n3ydeHus: OUOIOTNUYECKUX 0OBEKTOB. YBEINUUTEIbHbBIE IPHUOOPHI.

Mukpockorl. YCTpoicTBO MUKPOCKOIIA, IIpaBUIia pabOTHI C HUM.

JlaGoparopHast padota Ne 1: «YCTpoHCTBO MHUKPOCKOIIay. DIEKTPOHHBIH MHUKPOCKOTI, €ro
ocobennoctu. Co3ganue BUJCOPOIUKA « YCTPOMCTBO MUKPOCKOIIA

Knerka: ctpoenue, cocraB, cBoiicTBa. Mukpomnpenaparbl. MeToasl HNPUIOTOBIEHUS U
U3y4YCHHE TPEnaparoB <«OKMBas KJIETKa», « BPEMEHHBIH MHKpomnpenapar» «(hUKCHPOBAHHBIN
MUKponpenapar». Jlaboparopnas padora Ne 2: «/3rotoBieHre BpEMEHHOTO MUKPOIIpEnapara
Kiletkn pacreHmii moj MHMKpPOCKOINOM. 3roroBieHue MUKpOIpENaparoB M HMX HU3YyYEHHE.
Co3nanue Bueopoianka « Mukpomnpemnapar.

W3yuenue pacturenbHOM KieTku. [IpuroroBineHue mnpenapara KOXKHUIBI JyKa, MSIKOTH
IUIOJIOB ToMara, s010ka, Kaprodeins M HMX H3ydyeHHe 0], MHUKpockomoM. JlaGoparopHble
pabotei:Ne 3, 4 «IIpuroroBneHue npenapara KOKULbI JyKa, MSKOTH IUIOJOB TOMara, psiOUHbI U
UX M3y4eHHUEe MOJ MUKpockonom» «lIpurororieHne Mukporpenapara kaprogeis, s0J0Kka U UX
u3ydeHue nog Mukpockornom. Coznanue Buaeoponnka « Kietku pacreHuid mog MUKpOCKOIIOM»

bakrepun wu rpubbl 1MOJg MO MHUKPOCKONOM. [IpUroroBieHHE CEHHOrO HacTos,
BBIpAIIMBAaHUE KYJIBTYPbl CEHHOW IMajJOYKH M W3ydeHHe e€ 1Moja MHKpockonoM. JlaGoparopHast
pabora Ne 5 «BrplpamuBaHue KyJlbTypbl CEHHOM MaJOYKU M U3y4eHHE €€ MO MHKPOCKOIIOMY.
Coznanue BUIEOPONIMKA « 3HAKOMBTECh, )KUBAsi OAKTEPUS».

[TpuroroBiieHne MHKpoIpenapara IpOXOKEd M M3Yy4EHHE €ro I0J MHKPOCKOIIOM.
BripamuBanue miaeceHn M U3y4eHHE €€ 1oj] MUKpockonoM. Jlaboparopubie padoTsl Ne 6, 7, 8:
«IIpuroToBneHne MHKponpenapara JpOXOKEH UM HU3ydeHHE €ro I0J  MUKPOCKOIIOMY,
«BblpamuBanue miecHeBbIX TpuOOB»,  «M3yueHue cTpoeHMsI IUIECHEBBIX TIpUOOB MOJ
MHUKpockorioM» KynbsTypanbHble U (QHU3H0IOr0-0MOXUMHUYECKHE CBOMCTBA MHKPOOPTaHU3MOB.
Co3znanne BueopoiukoB « [1necenp ObiBaeT pasHas» u « Cemeika qpoioKein.

Kononun  MuKpoopraHuzmMoB. MeToabl  BbIpallliBaHUsT W U3Yy4YEHHsS  KOJIOHHH
MUKpOOpranu3MoB. [lurarenbHble cpeapl AJis BhIpalllMBaHUsI MUKPOOPTaHW3MOB. BripaminBanue
KOJIOHMM M M3ydeHue HMX Moj MHKpockonoM. JlabGoparopnas paGora Ne 9: «BelpamuBanue
KOJIOHUW U U3yYEHHE UX MO MUKPOCKOIIOM». «

Hlkona mox MukpockomnoMm. IIpuroToBneHue nuTaTeabHOM cCpenbl Ui BbIpAllUBaHUS
MuUKpoopranusMoB. Jlaboparopnas pabora Ne 10. «IloceB» mmukpoopranuzMoB. W3yuenue
0aKTEepPHOJIOTUYECKOTO COCTOSHUSI Pa3HbIX MOMEIIEHUH HIKOJIBI (KOpUIOop, KJIAacChl, CTOJOBasi,
TyasneT u zip.) OpopmiieHre pe3yabTaToB UcciIeqoBaTenbckoi padoThl. Co3gaHne BUACOPOIUKOB
«IIIxomna mox mukpockonom». [lonb3a u Bpex MUKpOOPTaHU3MOB.

Bnusinue ¢usznueckux m XMMHUYECKHUX (PaKTOPOB HA POCT U PA3BUTHUE MUKPOOPTaHU3MOB.
BnusiHre aHTHOMOTHKOB HA Pa3BUTHE MUKPOOPTaHU3MOB.

Pazgen 3. /KusHenessTeJIbHOCTh pacTeHU — B3I U3 Jlaboparopuu ( 13 yacos)
OO6wmeH BemiecTB y pacteHuid. [Ipixanue. Mcnapenue Boasl pacTeHUsIMHU. 3yueHne MmexaHu3MoB
MCIIapEHNUs BOABI JINCThIMU. Typrop B )KU3HHU PACTCHH.

Jlaboparopnas pabota Nell «Jlpixanue nuctheBy», JlaboparopHas padora Ne 12 «3aBucumoctsb
TPaHCHHUPALMK U TeMIIEpPaTyphl OT IUIOINAAM MOBEPXHOCTH JHCTheBY». JlaboparopHas paboTa
Nel3 «Hcnapenue BOAbl JUCTHSIMH J10 M mocie mnonuBa. Jlaboparopnast pabora Ne 14



«TypropHoe cocrosinue kiaetok» . Co3laHue BUACOPOJIUKOB « Bce Mbl IbIIIMMY, « DJIEMEHTbI
KOHCIIUPALIMU B TPaHCIUPALUNY», « UTO Takoe Typrop.

Bo3aymnoe nuranue pacrenuii — ¢orocunte3. Kyrukyna. YciaoBus mpopacTaHus CEMsH.
Henenue kinerok. Pacrenus. MHOrooOpasue pacteHuil. 3HaUeHHE PACTCHHUIA B MPUPOJIC U )KU3HU
4eJloBeKa. BereratnBHOE pasMHOKEHHE paCTEHUN

JlaGopaTopHas pabora Ne 14  «®DotocuHTe3». JlabopatopHas pabdora Ne 15 «3HaueHwme
KYTUKYJIBI ¥ IPOOKH B 3aIIMTE pacTeHU OoT ucnapenus». Jlaboparopuas padora Ne 16«YcnoBus
npopacTaHus ceMsiH. 3HaueHue BOJbI U BO3/lyXa JJIsl IPOPACTAHUS CEMSIHY.

JlaboparopHuas pabota Ne 17 «OOHapykeHHE XJIOPOTIACTOB B KJIIETKAX PACTEHUI ,

[TonBeneHue UTOroB.

I[Inanupyembie pe3ybTaThl:

IL1anupyemMble pe3yabTarhbl.

B mpomecce mpoxoxaenuss nporpammbl  «HOHBIM HccimenoBarenb» y 00ydaroImImXxcs
(bOpMUPYIOTCS CISAYIONINUE PE3YIbTATHI:

IIpeaMeTHBIE PE3VILTATHI:

* [OJy4YyaT BO3MOXKHOCTb pPaCIIMPUTh, CHUCTEMaTHU3UPOBaTh M YIIIyOUTh HCXOIHbBIC
MIPEJICTABJICHUS O TIPUPOIHBIX O0BEKTAX W SBJICHUSX KaK KOMIIOHCHTAX €IMHOTO MUPA, OBJIAJICIOT
OCHOBaMHU IPAKTHKO-OPUEHTUPOBAHHBIX 3HAHUN O MPHUPOJIE, MPUOOPETYT LETOCTHBIN B3IV Ha
MUp;

*T10JTy4aT BO3MOXKHOCTb OCO3HATh CBOE MECTO B MUPE;

*TI03HAKOMSITCSI C HEKOTOPBIMU CIIOCO0aMU M3YUYEHUS IPUPO/IbI, HAYHYT OCBAaUBaTh YMEHUS
MPOBOJIUTH HAOMIONEHUS B MPUPOJE, CTABUTH ONBITHI, HAYy4aTCsl BUACTh U TOHUMAaTh HEKOTOPHIE
MIPUYMHHO-CJICCTBEHHBIE CBS3U B OKPYKAIOILLIEM MUPE;

*TI0JTy4aT BO3MOXKHOCTH Ipuodpectu 0a3oBblie ymeHus: pabotsl ¢ coBpemeHHbIMH WUKT
CpeICTBaMH MOMCKa MH(OPMAIIUU B IMEKTPOHHBIX HCTOYHUKAX W KOHTpompyemMoM HHTEepHeTe,
Hay4aTcsi co37aBaTh COOOLICHHS U MPOEKTHI, TOTOBUTH U MPOBOAUTH HEOONBIINE MTPE3CHTAIINH U
BHUJICOPOJIUKH..

*[IOJIy4aT BO3MOXXHOCTb HAyUHUTBCS MCIIOIB30BaTb pa3jIMYHbIE CIPABOYHBIC W3IAHUSA
(crmoBapu, SHIMKJIONEINH, BKIIFOUasi KOMITBIOTEPHBIC) U AETCKYIO JUTEPATYPY O MPUPOJIE C IEIbI0
MOWCKa TO3HABATENbHON HWH(GOPMAIMU, OTBETOB HA BOIPOCHI, OOBSICHEHWH, ISl CO3JaHUS
COOCTBEHHBIX YCTHBIX WJIM NMUCHhbMEHHBIX BhICKa3bIBaHWUU. HayuaThcsi mpeicTaBisiTh pe3yabTaThl
yueOHOI NesITEeNbHOCTH MHTEPECHO U YBIEKATENILHO B COICETSIX.

® Hay4aTbCsl MPEJCTABIATh PE3YIbTAThl yUeOHOU NEeITEIbHOCTH UHTEPECHO U
YBJIEKATEJIbHO B COLICETAX

JIMUHOCTHBIE Pe3YJbTaThl:

*y4eOHO-TI03HABATENIbHBI UHTEPEC K HOBOMY y4eOHOMY Marepuaiy U Ccrocodam perieHus
HOBOM 3a/1a4u;

*OpHEHTAIIMs Ha MIOHUMAHUE TIPUYHMH YCIieXa BO BHEYYEOHOH ACATEIHHOCTH, B TOM YHCIIE
Ha CaMOaHalIu3 M CaMOKOHTpOJIb pe3yibrara, Ha aHallu3 COOTBETCTBHUS PE3YJIBTATOB
TpeOOBaHUSIM KOHKPETHOM 3a/1a4H;

*CIIOCOOHOCT, K CaMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIEIIHOCTH BHEY4YeOHOU
NeATeIILHOCTH,

*(opMUPOBAHUE YYBCTBA OTBETCTBEHHOCTH 32 BBIMIOJTHEHHOE JIEJIO

MeTanpeaMeTHbIE Pe3YJIbTAaThI:

*IIJIJAHUPOBATh CBOM JIEMCTBUSI B COOTBETCTBUHU C IMOCTABJICHHOW 3aJa4€il U YCIOBUSIMHU €€
peanu3anuy, B TOM YHCIIe BO BHYTPEHHEM ILIAHE;

*YIUTHIBATh YCTAHOBIICHHBIC MTPAaBHJIa B TUIAHUPOBAHUH U KOHTPOJIE CrIoco0a perieHus;

*OCYIIECTBIIATh UTOTOBBIM U MOMIATOBBIM KOHTPOJIb MO PE3YIbTaTY;

*OlICHMBAaTh  IPAaBWJIBHOCTb  BBINOJHEHUS  JEWCTBUA HA  yYpOBHE  aJE€KBaTHOM




PETPOCTIEKTUBHON OIIEHKH COOTBETCTBHSI PE3y/bTAaTOB TPEOOBAHUSAM JAHHOM 3aa4d U 3a/1auHOU
oOmacru;

*pa3nauyarh coco0 U pe3ynbTar AeHCTBHSL.

*B COTPYJHUYECTBE C YUYUTEJIEM CTaBUTh HOBbIC YUEOHBIC 33/1a4H;

*CaMOCTOSITEJIbHO aJIeKBaTHO OLIEHUBATH MPABHJILHOCTh BBITIOJIHEHUS JEHCTBUS U BHOCUTH
HEOOXOJMMbIE KOPPEKTHUBBI B HCIIOJIHEHHE KaK MO XOAy €ro peanu3alud, Tak U B KOHIIE
JICUCTBUA.

*OCYILECTBISATH NOUCK HEOOXOIMMOI MH(POPMALIUHU AJIs BBITIOJIHEHHS] BHEYYEOHBIX 3aJaHHi
C HCIOJNB30BaHHEM YYE€OHOW JHMTEpaTypbl U B OTKPHITOM HH(POPMAIIMOHHOM MPOCTPAHCTBE,
SHIUKJIONEANH, CHPAaBOYHUKOB (BKJIIOYAs OJIEKTPOHHBbIC, LHU(POBBIE), KOHTPOIHUPYEMOM
npocrpancTse MHTEepHETA;

*OCYIIECTBIIATD 3aMKCh ((hUKCAIMI0) BEIOOPOUHON HHPOPMAIUU 00 OKPYXKAIOIIEeM MUpE U
0 cebe caMoM, B TOM uyuciie ¢ moMoupto nuctpymentos UKT;

*CTPOUTH COOOIICHHMSI, MPOEKTHI B YCTHOM M MUCBMEHHOU (opme; cozmaBarh MpOCTEUIINE
BUICOPOJIUKU

*TIIPOBOJUTH CPABHEHUE U KJIACCU(UKALIMIO 110 33JaHHBIM KPUTEPHUSIM;

*YCTaHABJIMBATh PUYNHHO-CIICICTBEHHBIE CBSA3H B U3y4a€MOM KPYTe SBICHUN;

*TIOCTPOUTDH PACCYXACHUS B (OPME CBSA3H MPOCTHIX CY)KIEHUI 00 00BEKTE, €r0 CTPOCHHH,
CBOMCTBAX U CBA3SX;

*JIONyCKaTh BO3MOXKHOCTh CYIIECTBOBAHUSI y JIOACH Pa3IMYHBIX TOYEK 3PEHHS, B TOM
YHcie HE COBMAJAIOIIMX C €ro COOCTBEHHOH, M OPHUEHTHPOBAThCA HAa TO3HIHMIO TAapTHEpPa B
OOLIECHNH U B3aMMOJICHCTBUU;

*opMyIHpOBaTH COOCTBEHHOE MHEHHUE H MTO3UIIHIO;

Pa3nes 2. Komniekc opraHu3aliioHHO-NIeJarOri4ecKux ycJ0BUM
KanennapHo-yueOHblii rpaduxk.

IIpoao/KUTEIBLHOCTH Y4€0HOI0 rojia 1 cenTsiOps -27 mas
KosmnuecTBo yueOHBIX HeleJIb 34

B YueOHOM roay

Pexum padoTbl Bropuuk, 14. 15-14.55

YeaoBus peanuzanuu NporpaMmsl.

Mamepuanbvno-mexnuueckoe obecneuenue .

OpraHu3anvoHHble YyCIOBHA, Mo3Bositone peanuzoBaTth KBJI «lOHbI unccrienoBaTensy

NPEIONIArafoT HAIWYHE CIEAYIONIET0 000pyI0BAHUS:

- IOMELIEHNs, YKOMIUIEKTOBAaHHOI'O CTaHAApPTHBIM Y4eOHBIM 00OpyJOBaHHEM U MeOEebIo
(tocka, mapThl, CTYINbsI, IKa(dbI, 3JEKTPOOOECIIEUEHHUE, );

- CBETOBBIE U AJIEKTPOHHBIE MUKPOCKOIIBI

- mudpoBast Jaboparopus Mo OUOIOTHH;

- KOMIUIEKT HOCY/Ibl U 000PYAOBAHUS [Tl YUEHHUECKUX OIBITOB;

- MyJBTUMEIUITHOTO 000pyIOBaHMs (KOMIIBIOTEP, HOYTOYK, PUHTEP, MYJIbTUMEIUITHAS JTOCKA,
(udII- KapThl, KpaH, CPEACTBA TEIEKOMMYHHUKAIIMHM (JIOKAIbHBIE IIKOJBHBIE CETH, BBIXOJ B
HUHTEPHET)

Dopmbl ammecmayuu, KOHMPOA.

Jist oTCNeXMBaHUS PE3yITbTaATUBHOCTH 00pPa30BaTEILHOTO MPOIlecca 110 IPorpaMMme

«HOHBII1 HccnenoBaTeNb» UCIONB3YIOTCS CIEAYIONINE BUIBI KOHTPOJIS:

- IPEeIBAPUTENBHBIA KOHTPOJIb (NMPOBEpKAa 3HAHWN ydalluXcs Ha HAa4aJbHOM JTare OCBOCHUS
porpaMMel) - co0ece10BaHuE;



- TEKYIIMI KOHTPOJIb (B TEYEHHE BCETO CPOKA peallu3aly IPOrpaMMbl);
- UTOTOBBII KOHTPOJIb (3aK/IIOUUTENbHAsl NPOBEpPKA 3HAHMUN, YMEHMH, HABBIKOB I10 MTOram
.peanu3annuy IporpaMMsl).

Peanuzamust mporpaMMbl NpeaycMaTpuBaeT cieayromuye (GOpMbl MPOMEKYTOYHOU U
UTOTOBOU aTTECTALIUHU:

—  BBINIOJHEHUE MPAKTUYECKUX/Ta00paTOPHBIX padoT (IIOCTaHOBKA OMBITA, SKCIIEPUMEHTA);
— BBINIOJIHEHHE TBOPUECKUX Pa0dOT; CO3/IaHME MTPE3CHTALMIA U BHICOPOITHKOB.
— WHIWBHAYAJIbHBIA MUCHbMEHHBIN M YCTHBIN ONPOC, (PPOHTAIBHBIN OMPOC;
— BUKTOPHHBI;
—  KOHKYPCBHI;
— cosznanue HoToarbOo0MOB;
— Tpe3eHTalUs U 3alUTa WHIAUBUAYAIbHBIX U KOJUIEKTUBHBIX IPOEKTOB M TBOPYECKUX
pabor;
—  3alUTa MPOEKTOB.
— 3ammTa noptdonro (MpOXOAUT HAa UTOTOBOM 3aHSATHH B (JOpME MPE3CHTAIUN ).
Taxxe K popMam aTTecTalluu MOTYT OTHOCUTHCS:
- VYyactue oOy4aromuxcsi OOBEOTUHEHHS B KOHKypCax, OJNUMIMAZaxXx W KOH(EepeHIHUsX
00J1aCTHOTO U BCEPOCCUNCKOTO YPOBHSI.
— OT3BIBBI pOIUTEIIEH.
— Ilybnukammu o pe3ynprarax AesTeIbHOCTH 00bequHeHnss B CMU.
— AHaJIWTHYECKUN MaTepual 110 UTOraM IPOBEIECHUS IeAarornyeckoi JUarHOCTHUKH.

@opMbl OTCIIEKUBaHUA U (DUKCALMU MPEAbIBICHUS 00pa30BaTEIbHBIX PE3YIbTATOB YYalllUXCS
MOTYT OBITh TIPEICTABJICHBI B BUJIC: TPAMOT, JAUIUIOMOB, CEpTU(PHUKATOB, TOPTHOINO yIAIIUXCS,
OTYETHBIX BBICTABOK, AHAJTUTUYECKUX PE3YJIbTATOB.

Cnucok JIuTepaTypsl U HCIOJIb30BAHHBIX PECypPCOB.
Ilpozpammnsie mamepuanoi.

1. bypnynkas C.A. JlomonHuTenpHas  oOmeoOpa3zoBareibHas — oOIlIepa3BUBArOIIas
porpaMMa ecTeCTBEHHO- HayyHOW HampaBieHHocTH « FOHBbI 6uonory. Llentp « Touka
Pocra», r. Kpacnorop, 2022

2. Jlykesmenko E.JI.  IlpoekTHpoBaHue  JOMOJHHUTEIBHONH  00IIE00pa3oBaTENbHOM
oOmiepa3BuBatoleit nporpammsl. I'. Anekcus, 2022

3. Kamakyrok A.A. JlomonHutensHass  oOmieoOpa3oBareinbHas — OOIIEpPa3BUBAOIIAS
nporpamma yuebHoro ooseannenus « KOuslit 6uomnory, a. Crapodxerokonas, 2021

4. Yepemucuna H.B. Pabouas mporpamMma BHEypO4HOH JAesTenbHOCTH « IlpakThueckas
ouonorus», Touka Pocra

Cnucok JiuTeparTypsbl.

AnTOHOBa K. Mup noa Mukpockonom. 4D kHura

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

Pomxepc. K. Mukpomup. Jlerckas sHIMKIONEUs mKoIbHIKA. — M.: Pocman, 2022.
Paxnak 3., Jlasepaan /1. XKuBoi Mup nox MukpockoroM. M.: Okemo, 2019 — 30c¢
Peiin I1., OBepr P., Aiikxopu C. CoBpemenHas 6otanuka. — M.: Mup, 1991
IMxonsauK FO.K. Pactenns. Ilomras sanukionenus. — M.: Dkemo, 2016

HNHTepHeT-pecypcesl
1. http://www.sci.aha.ru/ATL/ra21c.htm — Guonoruueckoe paznoodbpasue Poccum.
2. http:/mww.wwf.ru — Bcemupnsrii ¢pon qukoit npupoast (WWEF),

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



«Ob61mecTBeHHble pecypchl obOpasoBanusi» / Camxoeéa B.A. OtkpbiBas mup. IIpaktudeckue
3aaHus IS y9aInXcs.

4. http://www.Kunzm.ru — Kpy>KOK FOHBIX HaTypaJHCTOB 300JI0THUECKOTr0o My3es MI'Y.
http://www.ecosystema.ru — skosiormdeckoe o0OpazoBaHue JeTeil u u3ydenue npupoasl Poccun
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