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IHosicuuTeaLHAS 3aNIUCKA

B mHacrosmee Bpems Ounonormdeckoe oOpa3oBaHHME MPEIIIOJIATaeT HE TOJNBKO YCBOCHHE
OIPEIEICHHOTO TEOPETUYECKOr0 MaTepHaia, HO W OBJIAJICBAaHHWE NPAKTUYECKUMH HaBBIKaMHU,
TaKUMH Kak paboTa ¢ COBpPEMEHHBIM O0OOpYIOBaHHMEM, BBIIOJIHEHHE Ja0OPATOPHBIX U
MPAaKTUYECKHX paboT ¢ NpUMEHEHHEM 3TOro o0opynoBaHUs, O(OPMIICHHE TNPAKTHUECKUX
PE3YJIBTaTOB UCCIIEI0BATENILCKON AEATEIbHOCTH.

Pabouas mporpamma BHEypOUHOH AEATEIBHOCTH IS 4- 6 KIIaCCOB COCTABJICHA B COOTBETCTBUU C
tpeboBanussMu PI'OC 1 y4éTOM HOPMATHUBHO- MPABOBHIX JIOKYMEHTOB:

o ®depepanpHbM 3aK0HOM OT 29.12.2012 1. Ne 273-d3 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

e [Ipukazom MunucrepctBa o6pazoBanus u Hayku PD ot 9.11.2018 r. Ne 196 «O6
YTBEPKACHUU MOPSIKA OPTaHU3AIMU U OCYIIECTBICHUS 00pa30BaTeNIbHOM NeATEIbHOCTH
0 JIOMOJIHUTENBHBIM 00111e00pa30BaTEIbHBIM ITPOrpaMMaM»;

e [locranoBnenuem ['maBHoro rocynapcrsennoro Bpada PO ot 28.09.2020 r. No28 « O6
yrBepxaAeHuH caHuTapHbixX npasuil CII 2.4.3648-20 «CanuTapHO- SIUAEMHUOIOIMYECKHE
TpeOOBaHUS K OPraHU3alMUsIM BOCIUTAHUS U O0yUeHUs, OTAbIXA U 03I0POBIICHHUS JIETeH U
MOJIOJIEKH;

e KoHuenuuei pa3BUTHs JOMOIHUTEILHOTO 00pa30BaHus JA€TE, YTBEPKIECHHOU
pacniopsbkeHueM npasutenscTBa Poccuiickoit @enepannu ot 4.09.2014 r. Nel726-p;

e [Iucemom Muno6puayku PO ot 18.11.2015 Ne 09-3242 «O nanpapiieHur HHGOPMAITUN
(BMecte MeToauueckie peKOMEHAAINUU M0 MPOSKTUPOBAHUIO TOMOTHUTEIBHBIX
00111epa3BUBAIOIIUX TPOTPAMM) U IPYTUX HOPMATHUBHBIX JJOKYMEHTOB;

YpoBeHb 0CBOEHHS IPOrPaMMBbl — 0230BBIH.

HanpaB/jieHHOCTh IPOrpaMMbl.

JomonuutenbHass ~ obmieoOpa3oBaTenbHass ~ IporpaMmMa  HMMEET  €CTECTBEHHOHAYYHYIO
HaIpaBJIEHHOCTh M OPHEHTHPOBAHA Ha MPUOOPETCHHE 3HAHUW MO pas3jenaM OHOJIOTHH —
MUKpoOuonoruu, 00TaHUKE ; Ha pa3BUTHE MPAKTHUUECKUX YMEHMI M HABBIKOB; HAaIlpaBlIeHA Ha
(dhopmMupoBaHKE HHTEPECA K ONBITHOM, IKCIIEPUMEHTATBLHON U MCCIIEIOBATEIBCKON IEITEIbHOCTH,
KOTOpBIE CITIOCOOCTBYIOT MMO3HABATEIHLHON U TBOPUYECKOM aKTUBHOCTU O0YUYAIOIIUXCS.

AKTYaJIbHOCTb IPOrPaAMMBI.

AKTYaJIbHOCTh TIPOTPaMMBbI 3aKIIFOYAETCSI B TOM, YTO €€ pealu3alus MpearnoaraeT padoty ¢

COBpeMEeHHBIM 00opynoBanueM. llIkonmpHIKAaM MPEACTOUT HE TOIBKO M3y4aTh OMOJIOTHYECKHE

OOBEKTHI U SIBJICHHSI C TTIOMOIIIBIO ATOT'0 000PYI0BaHUS, HO U O(hOPMIISITH OTUETHI O CBOEH paboTe,

B TOM YHCJIE U C TOMOIIIbIO TAKMM XOPOIIIO 3HAKOMBIE UM MPUEMOB, KaK CO3JJaHUE BUIECOPOJIUKOB

U BHJICOKJIUIIOB, Pa3MEIICHUE PE3YyJbTATOB HCCIENIOBAaHWWA HA CHEIUAIbHONW CTPAaHUYKE B

coucersix. llIkompHUKAaM TPEACTOMT MOMPOOOBaTH ceOs B pONM  MOMYJSIPU3aTOPOB

OMOJIOrMYECKUX UCCIICAOBAHUMN.

OTanYNTEIbHOMH 0CO0EHHOCTHI0 MPOrPaMMBbI SIBJISIETCSI TO, UTO B XOJIE €€ peanu3aiiu OyaeT

3aJIeliCTBOBaHO 060py,[[0BaHI/Ie « Touku POCTa»,3JICKTPOHHBIC MUKPOCKOIIbI, 4 TAKKC aKTUBHAA
ACATCIIBHOCTD B COLICCTAX.

Ilexaroruyeckasi neseco00pa3sHOCTb NPOrPaMMBI.
B yuebHOoM 1utane Ha npeamer «buosorus» oTBeIeHO Beerol yac B Heenmo BS-67kmaccax,uro
JTaeT BO3MOYKHOCTh C(POPMHUPOBAThH y O0YHAIOITUXCSI TOJIBKO Oa30BbIE 3HAHUS 110 TIPEIMETY.



B T0 ke Bpems 3TOT BO3pacT XapaKTEpU3yeTcsi TEM, UTO y pedAT el He yracia
TM0003HATENFHOCTD U JKaXk/1a OTKpBITHIA. HeoO6xo1mumo niepeBecTr e¢ U3 macCuBHON (asbl,
KOTOPYIO MM HaBS3bIBAaCT HHTEPHET, Yepe3 0ObIYHOE CO3eplaHie HEOOIBIINX BUICOPOIHKOB, K
aKTUBHOMY — CO3/IaHUIO BUJICOKOHTEHTA C 3aHATUNA OMOJIIOTHYECKUX KPYKKOB. DTO MOOYXJaeT
MOJIPOCTKOB K aKTUBHOMY JICHCTBHIO. Bronornueckue 3HaHus EpecTaroT ObITh (OpMaTbHON
teopueid. OHU Tpu TakoM popmaTte 0Oy4eHHUs! BIUCHIBAIOTCSA B IPUBBIUYHBIN YKIIa]
COBPEMEHHOTO PeOCHKa.

[Iporpamma  cHOCOOCTBYET  O3HAKOMJIGHHIO C  OpraHM3alUedl  KOJJIEKTUBHOTO U
UHIUBUyaIBHOTO HWCCIEJOBAaHMS, OOYYCHHIO B JCHCTBHM, MO3BOJIIET YEpEaOBaTh
KOJJICKTUBHYIOMMHIMBUAYAIIbHYIOIeATENbHOCTD. TeopeTnueckniiMarepuanBKIIOuaeTBce0s
BOIIPOCHI, KacCalOIINECs] OCHOB MPOSKTHO-NUCCIIEIOBATEILCKON AEATENILHOCTH, 3HAKOMCTBA CO
CTPYKTYpO# pabOTHI.

AJpecaTt nporpamMmmsbl, ycJa10BHs Ha0opa.

[Iporpamma npennaznayena juist gereit 10-12 net. HamonHseMocTs rpynnel — He MeHee 5
YeJIoBEK. Y CIIOBHsI HabOpa — IPUHUMAIOTCS BCe JKenaronue. PEKoMeH10BaHO Mocenarh rpymmny
y4daluMcsl, POSIBIISIFOIIUM UHTEPEC K KUBOM MPUPOJE, PACTEHUSM, )KUBOTHBIM, TEM, KOTO
HMHTEPECYIOT BOIIPOCH! OXPaHbl IPUPOABI POJHOTO KpPasl.

O0beM H CpPOK peau3aunu NPOrpaMmbl
O6bem nporpamMmmbl — 34 yaca

Cpoxk peanuszanuu nporpaMmsl — 1 rog
VYyeOHast Harpy3ka — 1 yac B HeZeIno.

®opma o0yueHHUs1 — OYHAA.

OcodeHHocTH opraHu3anuu Oﬁpa3OBaTeJILHOFO nmpouecca.
HporpaMMa ABIIACTCA TpaﬂHHHOHHOﬁ U NPEACTaBJIACT co0oif HHHCﬁHym MoCJICA0OBATCIBbHOCTD
OCBOCHMUI COACPIKaHNA B TCUCHUE OJHOI'O roaa 06yqu1/I${.

Opzanuzayuonnusie popmol 00yueHus.
[Ipu npoBeneHnyn 3aHATUI UCIIONIB3YIOTCA cienytoume (GopMbl paboThI:
® uHOuBUIyanvHasa hopma obyuenus OAPa3yMEBAET B3aUMOJICHCTBUE MPEIOaaBaTeNsI C
OJTHUM yYEHUKOM.
e cpynnosas ¢opma ydamuyecs pabOTalOT B TPYIIax, CO3/aBa€MbIX Ha Pa3TUYHBIX
OCHOBaAX.
o  ®@ponmanvuas @opma TpennonaraeT padOTy TMpernoaaBareNs cpasy €O BCEMH
YUYAIIMMHUCS B €JMTHOM TEMIIE B ¢ OOIIUMHU 33 ja9aMHu.
o Konnexmuenas ¢opma OTINYaeTcs OT (POHTAIBHOW TEeM, YTO YydYalruecs
paccMaTpUBAaIOTCS KaK IEJIOCTHBIM KOJUIEKTHB CO CBOMMH  OCOOCHHOCTSIMH
B3aUMOJICHCTBHSL.
e Ilpu napnom o6Oyuenuu OCHOBHOE B3aUMOJCHCTBUE NPOUCXOIUT MEXIY IABYMs
YUECHUKAMH.

Bunbl 3aHsTHIT (B 3aBUCUMOCTH OT IIeJIel 3aHATHUS U €T0 TEMbI), BKIII0Uasi yuyeOHbIe 3aHATHS,
HaIIpaBJICHHBIEC HA IPOBEJCHUE TEKYIIETO KOHTPOJIS OCBOCHUS IIPOrPaMMBbl U CO3/1aHUE
BHJIEOITPOTYKTOB IIOCJIE KaXK10TO 3aHATHS:
e  MuUHHU-IEKINU — U3JI0KEHHE TIpenojaBaTesaeM nIpeIMeTHON HHPOopMaLnu.
e CeMuHapsbl — 3apaHee MMOArOTOBICHHBIE COOOIEHHS, BEICTYIIJICHHE U 00CYKAeHNE
e Jluckyccuu — MOCTaHOBKA CIIOPHBIX BOIIPOCOB, OTPA0OTKA YMEHHsSI OTCTauBaTh U
apryMEeHTHPOBATh CBOIO TOUKY 3PCHHUS.



e [IpesenTanus — nyoIMYHOE IPEICTABICHHUE ONPEACICHHON TEMbI WM BUJEONIPOIYKTA, B
TOM YHCJIE€ B COLICETSAX

e 3amura npoekta — 000CHOBaHUE U MPEACTABICHUE MPOJIETAaHHON pabOThI

e Kpyraslii cTon — HegopmanbHOE 00CYX AeHNE BEIOpAaHHONW TEMaTHKU

e Mo3sroBas araka — peleHue HECTaHAAPTHBIX 3a/1a4 B KOJUIEKTHBE

e PosieBbie UTPHI — NPEUIOKEHNE PEOCHKY JIeCTBOBATh B Kaok- JIMOO pPOJIu B
MOJEIUPYEMON CUTYallUU

Pesrcum 3anamuii-
IIpo0IKUTENBHOCTD OIHOTO aKaJAeMHUECKOTo Jaca - 40 MUH.
OOwiee konMyecTBO YacoB B Heneno — 1 yac.
3anstus npooasaTcs 1 pas B Heaento 1o 1 yacy.
eanbu 3a7a4u NPOrpaMmMbIl

Heab: popmupoBanue y o0ydarommxcs rrydoKkoro ¥ yCTOMYUBOTO HHTEPECA K MUPY KUBOM
MPHUPO/IBI, IPUOOPETEHNE HEOOXOAUMBIX MPAKTUYECKIX YMEHUN U HABBIKOB ITPOBEICHUS
OKCIICPUMCHTOB, OCHOB HCCHGILOB&TGHBCKOﬁ ACATCIIbHOCTH, HABBIKOB Hy6JII/I‘~IHOFO
MIpe/ICTaBJICHHS PE3yJIbTaTOB CBOCH PabOThI

3anauu:

Oo0yuarommue:

- pacIIMPEeHUEKPYro30pao0ydaromuxcs;

- paclIMpeHUenyriy0oIeHne3HaHu 00y a0 UX CAMOO0BIIaIeHUIOOCHOBAMUMETO/JOBITIO3HAHUS, Xap
AKTEPHBIXIJIECTECTBEHHBIXHAYK(HA0I0JeHIE,CPAaBHEHUE,IKCIIEPUMEHT, U3MEPEHUE);

- 00yueHHe CO3aHUI0 HOBBIX ITPOAYKTOB Ha OCHOBE MMEIOLIUXCS 3HAHUN

- 00ydeHue npueéMam peJIcTaBIeHus HH(OpMaluy;

- NOJrOTOBKAOOyYaroIIMXCsl,0pHEHTHPOBAHHBIXHAONOJIOTHYeCKUUTIPOPUILO0yueHUS, K

YCBOEGHHIO MaTepHalla OBBIIIEHHOI'O YPOBHS CJI0KHOCTH 110 XUMHUHU.

Pa3puBaroumme:

- Pa3BUTHEYMEHUMMHABBIKOBIIPOEKTHO-UCCIIEIOBATEIbCKONIEATEIbHOCTH;

- Pa3BUTHETBOPYECKUXCIIOCOOHOCTEHMYMEHUIYHALNX CACAMOCTOSTEIbHONPHOOPETaTHI

MPUMEHSTH 3HAHUSI HAa IPAKTHKE;

- pa3BUTHE YMEHMI IMYOJUYHO MPEJICTABIATh HHTEPECH CBOEH paboThI.

BocnuraresbHble:

- BOCIIUTAaHUEIKOJIOTUYECKOUTPAMOTHOCTH;

- BOCIIUTAaHUEIMOLMOHATIbHO-1IEHHOCTHOT OO THOIIEHUKOKPYKaIOILEMyMUPY;

- BOCIIUTaHUE YMEHUH paboTaTh B KOJIJIEKTHBE, OTBEYATH 32 YCIEX OOLIEro jena.

Conep:kanue y4eOHOI0 IJIaHa.

TeMaTnuyeckoe IJIAHUPOBAHUE.

Ne HasBanmue pa3saena Kosnn4yectBo yacoB | ®opMbI KOHTPOJIS
BCE | Teo | MPaKTH
ro | pusi| Ka
1 JlabopaTopus ycmexa. 3 2 1 BxomHoe
TMAarHOCTHYECKOE
cobeceoBaHne

BBonHoe 3aHsTHE. 3HAKOMCTBO C IUIAHOM pabOTHI
KpYyXKKa.




buonornueckas mabopaTopus, mpaBuia pabOTHl B HEH.
O6opynoBaHue OHOJIOTMYECKOM TaO0OpaTOPUH.

O6opynoBanne « Touku Pocrta». IlpaBumia TexHUKH 1
0€301acHOCTH TIpU paboTe B 1a00OpaTOPHH.
Mup noa MEKpOCKOIOM 17 13  JlabopatopHble
Metoapl u3ydeHUs: OUONOTHYECKUX OOBEKTOB. abori ¢ \
MUKPOCKOIIOM, OTYET
Y BeJIMYUTENIbHBIE TPUOOPBI. o paGoTe
(v} 5
Mukpockorn. YCTpouCTBO MUKPOCKOIIA, IPaBUIIa AMOCTOSTCIbHAS

pabOTHI C HUM.
JlaGopaTopnas padora Ne 1. «YcTpoiicTBO
MUKPOCKOTIa.

pabota, cozmaHue
[pe3CHTALUH U
UJICOPOJINKA

DNEKTPOHHBIM MUKPOCKOIL, €0 0COOEHHOCTH.
CozaHue BUICOPONIHKA « Y CTPOHCTBO MUKPOCKOTIA

Knerka: ctpoenue, cocraB, CBOKWCTBA.
Mukpornpenaparbl. MeTOIbl IPUTOTOBJICHUS U
M3YYCHHE TIPEIapaToB «KUBAsI KIIETKA», « BPEMCHHBIN
MUKpoIpenapar «(QUKCHUPOBaHHBIN MUKPOIIpEIapaT.
JlaboparopHast pabota Ne 2: «3roroBiecHue
BPEMEHHOI'0O MUKPOIIpErapaTay

Kretku pactenuit moa Mukpockomnom. Marorosnenue
MUKpOIpenaparoB 1 ux uzyuenue. Co3ganue
BUICOpONIMKa « MuKpormpenapary.

3yuenue pactutenbHol kieTku. [Ipuroronenue
rpernapara KOXHIIbI JIyKa, MIKOTH IUIO/I0B TOMaTta,
s10710Ka, KapTo(ens U UX U3y4EHHUE MO0 MUKPOCKOIIOM.
JIaGopatopubie paboTel:Ne 3, 4 «IIpurorosnenue
MpenapaTa KOKUIbI TyKa, MAKOTH IUIOZ0B TOMAra,
PAOUHBI U UX U3yYEHHUE O] MUKPOCKOIIOM»

JIaGoparopHas pabota «IIpuroroBnenune
MUKpornpenapara kaprodens, si0Joka U UX HU3yYCHHE
[10J1 MUKPOCKOIIOM.

CO3,I[aHI/Ie BUJACOPOJINKA « Knetkn paCTeHI/Iﬁ noa
MHUKPOCKOITIOIIOM»

bakTepuu u rpuObI MOJ MUKPOCKOIIOM.
[IpuroToBIEeHNE CEHHOTO HACTOS, BhIPAIIIMBAHKE
KYJIbTYPbl CCHHON MAJIOUYKH U U3Y4YEeHUE €€ O]
MukpockoroM. JlaboparopHas padorta Ne 5
«BpIpamyBaHue KylIbTypbl CCHHOHM MalOUKH U
M3ydeHHe e¢ 0 MUKPOCKOTIOM.

Coznanue BUIEOPOTUKAa « 3HAKOMBTECH, KHBAs
OaKTepus».

[IpuroroBieHre MUKpoOIIpenapara JIpoxoKkeil u
M3ydeHHE ero 1Mo/ MUKPOCKOIIOM. BeipamuBanue
TUIECEHH U U3yUYEHHE €€ M0JI MUKPOCKOIIOM.
JIaGopatopubie paboTel Ne 6: «IIpurotoBienue
MUKpOITperapara JIpoXoKed 1 n3ydeHHe ero moj
MHUKPOCKOTIOM,

JIaGopatopHbie paboThl «BhIpaniBaHue IIECHEBBIX
rpuboBy, «l/3ydeHue CTpoeHUs MIECHEBBIX TPHOOB




o MUKpockonom» .KynbTypansHbie U (pU3H0I0T0-
OHOXMMHUYECKHE CBOMCTBA MUKPOOPTaHU3MOB.

Co3nanue BuaeoponukoB « [lneceHp ObiBaeT
pasHas» u « CeMenka ApoxKen».

Komonun MHUKPOOPIraHnu3MOB. MCTO,I[BI
BbIpalllUBaHHW A n HU3YyUCHUA KOJIOHUH
MUKPOOPIraHUu3MOB. IIuraTensHBIC CpE€abl JI

BBIDAILIMBAHUS ~ MHUKpPOOPIaHM3MOB.  BrlpamuBanue
KOJIOHHI W HW3yd4eHHE WX TOJ MHUKPOCKOIIOM.
JlaGoparopHast pabota Ne 9: «BripamuBanue KOJIOHUN
M M3YyUYCHHUE UX 0] MUKPOCKOTIOMY. «

[llkona  mox  MuUKpockomoMm.  IlpuroroBieHue
[MATATEIIEHON CpensI TUTST BBIPAILIUBAHUS]
MUKPOOPTaHHU3MOB.

JlaGopaTopHas pabora No 10. «IToceB»

MUKpPOOpPraHu3MoB. M3ydeHnne OGakTeprosornyeckoro
COCTOSIHUS Pa3HBIX IMOMEIIEHUN MIKOIbI (KOPHUAOD,
KJIACChl, CTOJIOBAs, TyaJeT U Jp.)

Odopmnenue pe3yJabTaTOB  HCCIEA0BATEIBCKOM
pabotel. Coznanme BuaeopoiukoB «lllkona mox
MUKPOCKOTIOM». [l0i1h3a ¥ Bpel MUKPOOPTaHNU3MOB.

Bnusaue ¢uszndeckux m XUMHYECKHX (haKTOPOB
HA  pOCT W pa3BUTHE  MHKPOOPTaHU3MOB)
BnusiarneaHTHOMOTHKOB Ha pa3BUTHE
MHKPOOPTaHU3MOB.

Ku3HeneATeIbHOCTh PACTEHUI — B3IJISI U3
sabopaTopun

14

12

OT4eT 00 FIKCKYpCHH
PaboTta ¢

OOmMeH BemiecTB y pacteHuid. Jlpixanue. Mcnapenue
BOJIbl pacTeHUAMH. M3ydeHne MexaHu3MOB UCTIapEHUS
BOJIbI TUCTbIMU. Typrop B JKM3HUPACTEHUN.

OTIPEICTUTEIISIMH.
M3rorosienue
repOapus

JlaGoparopHas padota Nell «JlpIxaHue JUCTHEBY,

Pe3ynbrarel paboTh

JlaGopatopnass pabora Ne 12  «3aBucHMOCTh
TpaHCOUpAMKM ¥ TEeMIEepaTypbl OT  IUIOILAAU
MMOBEPXHOCTH JIUCTHEBY.

c unu(poBoii
lmabopaTopueit «
Touxka Poctay,
TBOpUecKkas paboTa,

JlaGopatopnass pabGotra Nel3 «McmapeHue BoJbI
JIMCTBSMU JI0 U I10CJIE TIOJIMBAY.

3alruTa TBOPUCCKUX

JlaGoparopHas pabota Ne 14 «TypropHoe cocTosiHHE
KIICTOK .

pabot

COSI[E[HI/IC BUACOPOJIMKA « Bce MBI JBIIMTHUM)»>,

Co3manne BUICOPOIMKOB «IJIEMEHTHI KOHCIIUPAIUU B
TpaHCIIUpAI», « UTO Takoe Typrop».

Bo3aymHoe mnuTaHue pacteHu —  (oTocuHTE3|
Kyrnkyna. VYcioBus mpopacranus cemsH. /JleneHue
KieTok.  Pacrenus. MHoroo0pasue pacTeHUN |

3Ha4YeHNE PAaCTEHUM B IPUPOJE U KU3HU YEIOBEKA.
BereratnBHOE pa3MHOXEHUE PACTCHUIA.

JlaGopaTopHas padota Ne 14 «DotocuHTE3Y.

JlaGopatopHast pabdota Ne 15 «3HaueHue KyTHKYJIbl U
MPOOKH B 3allIUTE PACTCHUH OT HCTIAPEHUS.

JlaGoparophas padota Ne 16«Y ciioBust mpopacTaHus

ceMsiH. 3HaueHUE BOABI U BO3yXa I POPACTAHMS




CCMSH».

JlaGopaTopHas pabota Ne 17 «OGHapykeHHe
XJIOPOIIACTOB B KJIETKaX PacTCHUI» ,
Co3nanue BUaeoposrka « JKu3Hb pacTeHHIN».
IlonBeneHue UTOTOB.

Uroro 34 9 25

Conep:xkanue
JlabopaTopus ycnexa(3 u).

BBogHoe 3ansTHe. 3HAKOMCTBO C IUTAaHOM palOThl Kpyxkka. buonoruueckas maboparopus,
npaBmiia padboTel B Heil. O0opynoBanue Ouonoruyeckoit mabopatopuu. Ob6opynoBanue « Touku
Poctay. [lpaBuna TexHuku 6€30MacHOCTH MpH paboTe B TaOOpPaTOPHH.

Mup noa mukpockonom(18 yacos).

Mertoap! u3yueHus OMOJIOTUYECKUX OOBEKTOB. Y BETMUYUTEIIbHBIC TPUOOPHI.

Muxkpockor. YcTpoiicTBO MUKPOCKOIA, paBuia padbOThl C HUM.

JlaGopaTtopnast pabota Ne 1: «YcTpoicTBO MUKPOCKOTIAY. DIEKTPOHHBIA MUKPOCKOII, €ro
ocobenHocTH. Co31aHne BUICOPOITNKA « Y CTPOHCTBO MHKPOCKOIIA

Knerka: crtpoenue, coctaB, cBoicTBa. MukporpenapaTsl. MeTOabl MPUTOTOBICHUS U
M3YYCHHE TIPEIapaToB <OKUBas KIIETKA», « BPEMEHHBIN MHUKpompenapar» «hUKCHUPOBAHHBIN
MuKkpomnpenapary. Jlaboparopnast pabota Ne 2: «/3roroBieHre BpEMEHHOIO MUKpOTpenapara»
Knerkn pacrenmii mojgy MUKpOCcKOnoMm. M3roroBieHMe MHUKpONPENapaToB MW UX H3YyYEHHE.
Co3nanue Buzeopoirka « Mukpomnpemnapar.

W3yuenne pacTuTenbHON KieTKd. [IpUroromieHue mpenapara KOXHIBI JyKa, MSIKOTH
IUIOIOB TOMata, s0JI0Ka, KapTrodens M UX H3ydeHHe Moja MHKpockornoM. JlaGopaTtopHsie
pabote:Ne 3, 4 «[IpuroroBieHue npenapara KOKHUIIbI JIyKa, MAKOTH TJIOI0B TOMaTa, psIOWHBI U UX
u3ydeHue mox MHUKpockornom» «lIpuroroBrneHne Mukporpenapara kaprodens, sOIoka u UX
u3yudeHue noJ MukpockonoM.Co3zaanue Bujieopoinka « KneTku pacteHui moy MUKpOCKOIIOM

bakrepun u rpuOBI MO MHKPOCKOIIOM. [IpHUTrOTOBIIEHHE CEHHOTO HACTOS, BBIPALMBAHHE
KyJIbTYpbl CEHHOM NaJIOYKH M M3ydeHHE e€ NoJ MHKpockomnoM. Jlaboparopnas pabGora Ne 5
«BpIpamuBanue KynbTypbl CEHHOH Maqoyku U HM3y4deHHe e¢ mMoj] MUKpockomomy». CoznaHue
BHJICOPOJIMKA « 3HAKOMBTECH, )KHBasi OAaKTEPHUS.

[TpuroroBneHre MuKpoIpenapara JIpoxoKell W H3ydeHHEe €ro ImoJ MHKPOCKOIIOM.
BrIpanuBanue TuieceHu ¥ M3ydeHHe ee 1Mo MUKpockoroM. JlabopaTopHsie pabotel Ne 6, 7, 8:
«[IpuroroBnenne MHKpompenapara JIpoxokeil U HU3ydyeHHe €ro I0J MHUKPOCKOIOMY,
«BpIpammBaHue TIIECHEBBIX TpHOOBY», «lI3yueHWe CTPOCHHS TUIECHEBBIX TPHUOOB TIOX
MHUKpocKonom». KynbTypanbHble U (hU3HOIOr0-0MOXMMHUYECKHE CBOMCTBA MHUKPOOPIaHU3MOB.
Coznanwne BuaeoposukoB « [lnecers ObiBaeT paszHas» u « CeMenKa ApoxoKey.

Kononun  MukpoopraHu3moB. MeToabl  BBIpAIIUBAaHUS U HM3yYEHUS  KOJOHHU
MHUKPOOPTraHnU3MOB. [IuTaTenbHbIe cpebl IS BRIpAIIiBaHUs MUKPOOPTaHU3MOB. BripaniBanue
KOJIOHMH W W3ydeHHe uX moj MuKpockorom. Jlaboparophas padota Ne 9: «BwIpamuBanue
KOJIOHH ¥ U3YYEHHUE UX IO MUKPOCKOIIOMY. «

[lIxona mox mukpockornoMm. I[IpUroToBleHUE MUTATENHHON CpEAbl NI BBIPAIIMBAHUS
MUKpooprann3MoB. JlaGoparopuas pabdora Ne 10. «IloceB» Mukpoopranm3moB. H3yuenue
0aKTEepPHOJIOTMYECKOTO COCTOSIHUSL Pa3HbIX MOMEIIEHUH IIKOJIbI (KOPHUIOp, KJIACChl, CTOJOBAas,
Tyanet u 1p.) OdopmiieHre pe3ynbTaTOB UCCIIEN0BATENbCKOM padoThl. Co3/1aHne BUACOPOIUKOB
«llIxona mox Mukpockorom». [lonb3a 1 Bpe MUKPOOPTaHU3MOB.

Bnusinue ¢usznueckux U XuMUYeCKUX (PAaKTOPOB HA POCT U PAa3BUTHUE MUKPOOPTaHU3MOB.




Brnusinue aHTHOMOTHKOB Ha Pa3BUTHUE MUKPOOPTAHU3MOB.

Paznen 3. ’Ku3HenesiTeJIbHOCTh pacTeHUil — B3rysl 3 japoparopuu ( 13 yacos)
OO6meH BemecTB y pactennii. [{pixanue. Mcrapenue Boawl pacTeHUsIMU. V3yueHrne MeXaHu3MOB
HCIIapeHUs BOJbI JUCThAMU. Typrop B *KU3HU PACTEHUH.

JlaGopaTtopHas pabota Nel1 «/Ipixanue nucteeBy, JlaboparopHas padota Ne 12 «3aBuCHMOCTD
TPaHCIHPAIMH U TEMIIEPATypPhl OT IJIOMIAIN TOBEPXHOCTH JIUCThEeBY. JlabopaTtopHas paboTa
Nel3 «McnapeHue BoAbI JIUCTHSIMU 70 U TIociie TtoyinBa. JlabopaTopHas padora Ne 14
«TypropHoe coctosinue kinetok» . Co3gaHue BUACOPOIUKOB « Bce MBI IbIIMMY, « DIEMEHTHI
KOHCITUPALIUU B TPaHCIUPALUNY», « UTO Takoe Typrop».

Boznymnoe nutanue pactenuii — gorocunte3. Kytukymna. Y cinoBus npopacTaHusi CEMsH.
Jenenwne knetok. Pacrenus. MHoroo6pasue pacteHuil. 3HaYCHUE paCTEHUN B IPUPOJIE U KU3HU
yesoBeKa. BereraTuBHOE pa3MHOKEHHE PacTEHUN

JlaGopaTtopHnas padota Ne 14 «DotocunTesy. JJaboparoprnas padorta Ne 15 «3HaueHue
KYTHKYJIBI 1 IPOOKH B 3aIIMTE pacTeHUi oT ucnapenus». Jlaboparopuas padora Ne 16«Y cinoBus
MpopacTaHus CeMsiH. 3Hau€HHE BOJBI U BO3yXa JJISl IPOPACTAHUS CEMSHY.

JlaboparopHast pabota Ne 17 «OOHapykeHUE XJTOPOILIACTOB B KIETKAX PACTCHHIA
[TonBenenue UTOroOB.

IInanupyemMble pe3ybTaThl:

IlianupyemMeblie pe3V/bTaThL
B mpouecce mnpoxoxaenuss mporpammbl  «HOHBIN HccaenoBaTenby y 00yqaromuxcs

(bOpMHPYIOTCS CIIEAYIONINE PE3YITbTATHI:

IlpeaverHpie pe3yabTATRL:

* [OJy4YaT BO3MOXKHOCTb PACHIMPUTh, CUCTEMATU3UPOBaTb M YIIYyOUTb HCXOIHbIE
IIPE/ICTABICHMSI O IPUPOJHBIX OOBEKTAX U ABJICHUSAX KaK KOMIIOHEHTaX €AMHOI0 MUPa, OBJIAACIOT
OCHOBAaMH NMPAKTUKO-OPUEHTUPOBAHHBIX 3HAHUI O MPUPOJE, MPUOOPETYT LETOCTHBIN B3I Ha
Mup;,

*T10Jy4YaT BO3MOXHOCTh OCO3HATh CBOE MECTO B MUPE;

*II03HAKOMSATCS C HEKOTOPBIMH CITOCOOaMU M3y4eHHsI TPUPO/Ibl, HAYHYT OCBAaUBAaTh YMEHUS
MIPOBOAUTH HAOJIOEHUS B MPUPOJIE, CTABUTH OMbITHI, HAy4aTCs BUJIETh U IOHUMAaTh HEKOTOPHIE
IIPUYHUHHO-CJIEICTBEHHBIE CBSI3U B OKPYKAIOILIEM MUDE;

*TI0Jy4aT BO3MOXKHOCTh NpuoOpecTH 0a30Bble yMeHUsi paboTel ¢ coBpemMeHHbiMU WKT
CpeACTBaMH MOMCKA MH(OpMAIMK B JIEKTPOHHBIX HCTOUHUKAX M KOHTposinpyeMoM MHTepHeTe,
HayyaTcsl CO3/1aBaTh COOOIIEHUS U IPOEKThI, TOTOBUTh U MPOBOJUTH HEOONIbIINE TPE3EHTALIUU U
BUJICOPOJIUKH. .

*TI0Jy4aT BO3MOXKHOCTh HAYYMTbCS MHCIIONb30BaTh pa3IMYHbIE CIPABOYHBIE W3/IaHUS
(coBapH, SHLUUKIIONEANH, BKJIIOYasi KOMIBIOTEPHBIE) U JIETCKYIO JINTEPATYPY O MPUPOJIE C LIETbIO
MOKMCKa TO3HaBaTeNbHOM HMHQOpPMAIMK, OTBETOB HA BOIPOCHI, OOBSICHEHUU, i1 CO3JaHUS
COOCTBEHHBIX YCTHBIX WJIM MHCbMEHHBIX BbICKa3blBaHUI. HaydaTbcs mpeacTaBisTh pe3yinbTaThl
y4eOHOM NesTeIbHOCTH HHTEPECHO U YBJIEKATEIIbHO B COLICETSIX.

® HaydaTbCs MPEACTABIATH PE3yJIbTaThl YUeOHOH e TETbHOCTH HHTEPECHO U
YBJIEKATEJIbHO B COICETSIX

JINYHOCTHRIE Pe3VAbTATHI:

*y4eOHO-TI03HABATENIbHBIM HHTEPEC K HOBOMY YyUeOHOMY MaTepHajly U Croco0aM perieHus
HOBOH 3a7a4M;

*OpHUEHTAllMs Ha MOHMMaHKHE MPUYMH yCIeXa BO BHEYYEOHOH JIeSTeNbHOCTH, B TOM YHCIIe
Ha CaMOaHaJIu3 U CAaMOKOHTPOJIb pe3yJibTaTa, Ha aHAIM3 COOTBETCTBUS PE3yJIbTaTOB TPEOOBAHUSAM
KOHKpETHOM 3aJ1a4H;

*CIOCOOHOCTh K CAaMOOIICHKE Ha OCHOBE KpPUTEPHUEB YCIEHNIHOCTH BHEY4eOHOI
NESITENIbHOCTH;

*(opMHpOBaHUE YyBCTBA OTBETCTBEHHOCTH 32 BBIIIOJHEHHOE JEJI0



MeTanpeiMeTHblie Pe3VILTATRL:
*IJIJAHUPOBATH CBOM JCHCTBHS B COOTBETCTBUU C ITOCTABJIICHHOM 3aJlayeii U YCIOBUSIMH €€

peayin3anuu, B TOM YHCJIE BO BHYTPEHHEM IUIAHE;

*YUHUTBHIBATh YCTAHOBJICHHBIEC IPAaBMIIA B IJITAHUPOBAHUH U KOHTPOJIE CIIOCO0a peIIeHus;

*OCYILECTBISATH UTOTOBBIN U MOLIATOBBIM KOHTPOJIb 110 PE3YIIbTaTy;

*OIICHUBATh  IPABHJIBHOCTH  BBIIOJHEHHWS  JIEHCTBMS Ha  ypOBHE  aJIeKBaTHOU
PETPOCTIIEKTUBHOM OLIEHKH COOTBETCTBHUS PE3yJIbTaTOB TPEOOBAHUSIM JIaHHOM 3a7auu U 3a/la4HON
o0Jacty;

*pa3nuyaTh Cocod u pe3ynbTaT AeHCTBUS.

*B COTPYAHUYECTBE C YUUTEIIEM CTaBUTh HOBBIC YUEOHbIC 33/]aUH;

*CaMOCTOATEIBHO a/IEKBATHO OLIEHWBAThH MPABUIHLHOCTh BBHIMIOJIHEHUS JIEHCTBUS U BHOCUTH
HE00XO0AMMBbIE KOPPEKTUBBI B UCIIOJTHEHUE KaK MO X0y €r0 pealn3alty, TaK U B KOHIIE ICHCTBHSL.

*OCYIIECTBIIATH MOUCK HEOOX0UMOM HH(GOPMAIIU /1JIs1 BBIIOJIHEHUS BHEYUYEOHBIX 3aJaHUN
C HCIIOJIb30BaHUEM Y4eOHOW JHMTEpaTypbl U B OTKPBHITOM HH(GOPMAIMOHHOM HPOCTPAHCTBE,
SHIMKJIONENH, CIPAaBOYHUKOB (BKJIIOYAs dSJIEKTPOHHBbIE, LHU(POBBIE), KOHTPOIUPYEMOM
npoctpaHcTse MHTEpHETA;

*OCYILIECTBIIATH 3amuch ((uKcalno) BEIOOpoUHO nHpopManu 00 OKpyKarolleM MUpPE U
0 cebe caMoM, B TOM 4ucIie ¢ moMolibio nHCTpymeHToB UKT;

*CTPOUTH COOONICHHUS, IPOEKTHI B YCTHON M MHCbMEHHOH (opMe; co3/1aBaTh MpocTeilne
BUJICOPOJIUKH

*TIPOBOJIUTH CPABHEHUE U KJIACCU(PHUKAIUIO IO 33JJaHHBIM KPUTEPHSIM;

*YCTaHABIUBATh MPUIMHHO-CIICACTBEHHBIC CBS3H B U3Y9aeMOM KPYyTe SBJICHUIA;

*TIOCTPOUTH PACCYXkACHUS B (popMe CBSA3HM MPOCTHIX CYKIACHHI 00 0OBEKTE, €r0 CTPOCHHH,
CBOMCTBAX U CBS3SX;

*JI0IyCKaTh BO3MOXKHOCTH CYILIECTBOBAHUS Y JIFOJIEH pa3IMUHbIX TOYEK 3PEHHUS, B TOM YHCIIE
HE COBIAJAIONINX C €T0 COOCTBEHHOW, U OPUEHTHPOBATHCS HA TIO3MIIMIO MMAPTHEPA B OOIICHUU U
B3aMMO/ICHCTBHH;

*(popMynUpPOBaTH COOCTBEHHOE MHEHHE U TIO3UIIHIO;

Pazgen 2. Komnuiexke opraHu3anMoOHHO-NeIarOrH4eCKUX yCJI0BHi
KanennapHo-yueOHblii rpaguk.
IIpomokuTEILHOCTH Y4€0HOI0 roga 1 cenTsi0ps -27 masn

Kosnu4yecTBo yueGHbIX Helelb 34
B Yy4eOHOM roay
Pexxum padorsl

YcaoBus peaqM3aluu NporpamMmabi.

Mamepuanvno-mexnuueckoe obecneuenue .

OpraHn3anroHHbIE YCIOBHS, TIO3BOJISFOIINE PEaTN30BaTh COJCPKAHNE TOTIOTHUTEILHON

oOpasoBaTenbHOU nmporpammbl «HOHBIM UCCen0BaTENb) MPEANONIATa0T HATHYKE CIIETYIONIET0

000pyIOBaHUS:

- IOMELIEHUS, YKOMITJIEKTOBAHHOT'O CTaHIAPTHBIM YUeOHBIM 000pyI0BaHHEM U MeOeIbIo
(tocka, mapThl, CTYINbs, IKadbI, 3TEKTPOOOECIICUEHHUE, );

- CBETOBBIE U 3JICKTPOHHbBIE MUKPOCKOIIBI

- udpoBast J1abopaTopusi Mo OMOJIOTHH,

- KOMIUIEKT TOCY/Ibl B 000pyI0BaHUS AJISl YYCHUYECKHUX OIBITOB;



- MyJBTUMEIUIHOTO 000pyI0BaHMs (KOMIIBIOTEP, HOYTOYK, IPUHTEP, MYIbTUMEAUNHAS JTOCKa,
(Id1I- KapThI, YKpaH, CPEeJICTBA TEIEKOMMYHUKAIIUH (JIOKaJIbHbIE IIKOJIBHBIE CETH, BHIXOJI B
WHTEPHET)

Dopmbr ammecmayuu, KOHMPOA.

Jist OTCIIEXKUBAHUS PE3yJIbTATUBHOCTH 00pa30BaTEIHHOIO MPOLIEcca Mo IporpaMme

«HOHB>Iii uccien0BaTeNb)» UCIOIB3YIOTCS CIEAYIOIINE BUIbI KOHTPOJIS:

- IIpeJIBapUTENIbHBIM KOHTPOJIb (IIPOBEPKA 3HAHUHN yUalMXCsl HA HA4YaJIbHOM 3Talle OCBOECHUS
pOTpaMMBl) - coOeceI0BaHuE;

- TeKYILUH KOHTPOJIb (B TE€YEHUE BCEIO CPOKA peasin3aliiy IporpamMmsl);

- UTOTOBBII KOHTPOJIb (3aKJIFOUUTENIbHAS IPOBEPKA 3HAHUM, YMEHUI, HABBIKOB 110
UTOTaM.pealn3aluy IpOorpaMMbl).

Peanuzamus nporpaMmbl IpelycMaTpUBaET clieytontue opMbl MPOMEXYTOUYHON U
UTOrOBOU aTTECTALIMU:

—  BBINOJHEHHUE MPAKTHUECKUX/Tab0paTOPHBIX PadOT (IIOCTAHOBKA OMBITA, SKCIIEPUMEHTA);
—  BBINOJIHEHHUE TBOPYECKUX PadOT; CO3aHUE MPE3EHTAIUI U BUICOPOIHKOB.
— HMHJUBHUIYaJbHBII MMCHMEHHBIA U YCTHBIH OMPOC, PPOHTANBHBINA OIPOC;
— BHUKTOPHUHBI;
— KOHKYPCBHI,
— cosznanue HoToabOOMOB;
— TIPE3CHTAalMs U 3aIUTa HHAUBUIYAIbHBIX U KOJUICKTUBHBIX TPOEKTOB M TBOPUYECKUX
pabor;
— 3alllUTa IPOEKTOB.
— 3ammTa noptdonro (MPOXOAUT Ha HTOTOBOM 3aHSATHH B JOPME IMPE3CHTAIUN ).
Taxoke k popmam aTTecTarii MOTYT OTHOCUTBCS:
- VYuactue oOyvaromuxcs OOBEAMHEHUS B KOHKYPCaX, OAUMAUAOAX U KOHDepeHYUsX
001ACMHO20 U 8CEPOCCULICKO20 YPOBHSL.
— OT3bIBBI poUTENEH.
— AHaTUTHYECKU MaTepuan MO UTOTaM MPOBEACHUS MEAArorn4yeCKON AUAarHOCTHUKH.

q)OpMI)I OTCJICKHWBAHUA U q)HKcaHI/II/I MMPEABABICHUA 06p330BaTeJ'II>HBIX PE3YIBTATOB yHalIUXCA
MOTYT OBITE MMpEaACTaBJICHBI B BUAC: I'PaMOT, JUIIJIOMOB, CCpTI/I(I)I/IKaTOB, HOpT(I)OJ'II/IO ydamuxces,
OTUYCTHBIX BBICTABOK, AHAJIUTUYCCKUX PE3YJIIbTATOB.

Cnucok JIMTepaTypsl M HCI0JIb30BAHHBIX PeCypCOB.
1. Jlykesnenxo E.JI. [IpoekTupoBaHue JONOTHUTEIBHON 001I€00pa30BaTeIbHON
oOriepa3BuBatoleit nmporpammsl. I'. Anexcun, 2022
2. Yepemucuna H.B. PaGogast mporpamma BHEYpOUHOH JesiTeTbHOCTH « [IpakTudeckast
ouonorus», Touka Pocra
Cnmcok Jureparypsl.
AHTOHOBa K. Mup nos mukpockornom. 4D kHura
Masyp O. HeBuaumsriii mup. — M., Levengukpress, 2021
Pomxepc. K. Mukpomup. JleTckas sHITUKIONEANS MKoIbHUKA. — M.: PocMan, 2022,
Paxnak 3., Jlasepnan JI. XKusoit mup noa mukpockonom. M.: Dkemo, 2019 —30c¢
Peiin I1., OBepr P., Aiikxopu C. CoBpemenHast 6oTannka. — M.: Mup, 1991
[Ixonsuuk FO.K. Pacrenus. [Monnas saiukioneaus. — M.: Dkemo, 2016

HNHuTepHeT-pecypcsl
1. http://www.sci.aha.ru/ATL/ra21c.htm — 6uonoruyeckoe pazHoodpasue Poccuu.
2. http:/mww.wwf.ru — Beemupasiit pora aukoii mpupoast (WWF),


http://www.sci.aha.ru/ATL/ra21c.htm
http://www.wwf.ru/

3. http://edu.seu.ru/metodiques/samkova.htm — uHTEpHET-CalT

«O0uiecTBeHHbIe pecypebl oOpazoBanus» /| CamkoeaB.A. OtkpwiBas mup. [IpakTuueckue
3aaHus ISl yJaluXCs.

4. http://www.kunzm.ru — kpy»oK IOHBIX HaTypaJHCTOB 300JI0THYECKOro My3est MI'Y.
http://www.ecosystema.ru — skosiorudyeckoe o0Opa3oBaHue JeTeil 1 u3ydeHue npupoas Poccun


http://edu.seu.ru/metodiques/samkova.htm
http://www.kunzm.ru/
http://www.ecosystema.ru/
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