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IHosicuuTeabHAA 3aNMCKa

B nacTosmee BpeMs Ouosoruueckoe oOpa3oBaHHE IMpPENIoyiaraeT He TOJIbKO YCBOCHHUE
ONpeAECNEHHOr0 TEOPETHUUECKOTO MaTepuanga, HO M OBJAJACHHE IPAKTUUECKUMHU HAaBBIKAMU,
TakUMH Kak paboTa C COBPEMEHHBIM O0O0OpYIOBAaHHMEM, BBIOJIHEHHUE JIA0OOPATOPHBIX U
NPaKTUYECKUX paboT ¢ NPUMEHEHHEM 3TOro oO0OpyJIOBaHUS, O(GOpPMIIEHHE MPAKTHYECKHX
Pe3yJIbTaTOB UCCIIEI0BATENbCKON e TEIILHOCTH.

JlononHutenbHas o0meo0pa3oBaTenbHas 001epa3BUBAOIIAs Iporpamma st 5- 7
KJIACCOB cOCTaBlieHa B cOOTBETCTBUM ¢ TpeOoBaHUsIMU PI'OC u yu4€ToM HOpMATHUBHO- TPABOBBIX
JIOKYMEHTOB:

e @enepanbHbIM 3aK0HOM OT 29.12.2012 1. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoi
Denepauuny;

e [Ipukazom MunucrepcTBa o6pazoBanus u Hayku PD o1 9.11.2018 1. Ne 196 «O6
YTBEPKACHUHU MOPSIJIKA OpraHU3aluu U OCYLIECTBICHUS 00pa30BaTEIbHON 1eATEIbHOCTH
10 JOTIOJTHUTEIBHBIM 00111e00pa30BaTeNbHBIM ITPOrpaMMaM»;

e TlocranoBnenuem ['maBHoro rocynapcrseHroro Bpaua P® ot 28.09.2020 r. Ne28 « 06
yrBepxkaeHnH canuTapHbix npasuil CII 2.4.3648-20 «CanutapHo- 3MHI€MHOJIOTUUECKHE
TpeOOBaHUS K OPraHU3AIMIM BOCIIUTAHHS U O0YYEHUs, OT/AbIXA U 03J0POBJICHUS IETEH 1
MOJIOJICKI;

e KoHnuenuuei pa3BUTHs TONOIHUTEILHOTO 00pa30BaHus AETEN, yTBEPKIEHHOM
pacniopspkeHreM npaBuTenbeTBa Poccuiickoit @eaepannn ot 4.09.2014 1. Nel1726-p;

e [Iucemom Muno6puayku PO ot 18.11.2015 Ne 09-3242 «O nampaBieHur HHGOPMAITUN
(BMecte MeToauueckie peKOMEHAAINUU M0 MPOSKTUPOBAHUIO TOMOTHUTEIBHBIX
00111epa3BUBAIOIINUX TPOrPAMM) U IPYTUX HOPMATUBHBIX JTOKYMEHTOB;

YpoBeHb 0CBOECHMS TPOrPaMMBbI — 0a30BBIii.

HanpaBjieHHOCTH POTrpaMMBblI.

JomnonuutenpHas  oOmieoOpa3oBaTenpHass ~ MporpaMma  HMMEET  €CTeCTBEHHOHAYYHYIO
HANPaBJICHHOCTh M OPHUEHTHUPOBAaHA HA TNPUOOPETCHHE 3HAHWUU IO pas3jeliaM OWOJIOTUH —
MUKpOOHOJIOTHH, OOTaHWKE ; HAa Pa3BUTHE MPAKTUYECKUX YMEHUN M HABBIKOB; HaIpaBlieHA Ha
dbopMUpOBaHHE WHTEpeca K  ONBITHOM, OKCIEPUMEHTAIBLHOW W  HCCIIEI0BATEIHLCKON
NEeSTENIbHOCTH, KOTOpbIe CIOCOOCTBYIOT TIO3HABATENbHOM U  TBOPYECKOM aKTUBHOCTH
o0ydJaronuxcs.

AKTYaJIbHOCTH IPOrPaMMBbl.

AKTYyaqbHOCTh IPOTPaMMBbl 3aKJIIOYAETCS B TOM, 4TO €€ peau3alys MpearnoyiaraetT padoty c
COBpEeMEHHBIM 00opyoBanueM. l1IkonbHUKaM TPEICTOUT HE TOJILKO M3Yy4aTh OMOJIOrHMYECKHe
O0BEKTHl U SIBJICHUS C MOMOIIBI0 3TOro 00OpyIOBaHHUS, HO U OGOPMIIATH OTYETHI O CBOEH
paboTe, B TOM 4YHCII€ U C MOMOIIBIO TaK UM XOPOIIO 3HAKOMBIX UM MPHEMOB, KaK CO3JaHHE
BUJICOPOJIMKOB M BHJICOKJIMIIOB, pa3MEUICHHE DPE3YyJIbTaTOB HCCIECJOBAHMM Ha CIIEHHAIbHON
cTpaHuyke B corcersix. [IIkompHUKaM MPeICTOUT MONpoOoBaTh ce0sl B pOJIM MOMYISIpU3aTOPOB
OMOJIOTUYECKHUX HCCIIEIOBAHUM.

OTINYNTETbHONH 0CO0EHHOCTHI0 MPOrPaMMBbI SIBJISIETCSI TO, UTO B XOJIe €€ peanu3amnuu OyaeT
3aJeiicTBOBaHO 000pYAOBaHUE LIeHTpa 00pazoBaHus «Touka pocTay, INMEKTPOHHBIE
MUKPOCKOIIBI, a TAKXKE AaKTHUBHAs 1€ATEIbHOCTh B COLICETSIX.

ITeqarornyeckas neaecoo0pPa3HOCTb NPOrPaMMBI.

B yueb6HOM miane Ha npenmet «buonorus» oTBeneHo Bcerol yacBHenemoBS-/ Kiaccax, 4To
JTaeT BO3MOXHOCTb C(HOPMHUPOBATH Y 0OYUAIOIIMXCS TOJIBKO 0a30BbIE€ 3HAHUSI 10 MTPEIMETY.

B To ke BpeMsi 3TOT BO3pacT XapaKTepU3yeTcs TeM, UTO y peOsT eé He yracia
JTr0003HATENBFHOCTD U KaXAa OTKpeITHi. HeoOxoaumo nepeBect €€ u3 macCuBHOM (hazbl,
KOTOPYIO UM HaBSA3BIBAET HHTEPHET, Uepe3 OOBIYHOE CO3EpIIaHNe HEOOIBIINX BUIEOPOIUKOB, K
AKTUBHOMY — CO3/IaHUIO BUJCOKOHTEHTA C 3aHATHIA OMOJIOTHYECKUX KPYKKOB. DTO MOOYX1aeT



MOJIPOCTKOB K aKTUBHOMY JIeMCTBUIO. Brosornueckue 3HaHus epecTaroT ObITh (hopManbHOMA
teopueit. OHM npu TakoM (popmaTe 0Oy4IEeHHS BITUCHIBAIOTCS B IPUBBIYHBIN YKIIa]]
COBPEMEHHOT0 peOeHKa.

[Iporpamma  cnocoOCTBYyeT — O3HAaKOMJIEHHIO € OpraHM3aluedl  KOJUIEKTMBHOTO U
UHIWBUYAIbHOTO  HMCCJIEIOBAaHUS, OOYYeHHIO B JCWCTBUM, TIO3BOJIIET 4YepeaoBaTh
KOJUIEKTUBHYI0 M WHAMBHIYAJIBHYIO NEATENBHOCTh. TE€OpEeTUYECKU MaTepuall BKIIOYAcT B
ce0sl BOIIPOCHI, KacarolMecs OCHOB MPOEKTHO-UCCIIEI0BATENBCKON JESITENbHOCTH, 3HAKOMCTBA
CO CTPYKTYpOil pabOTBHI.

AnpecaTt nmporpamMmabl, yCJI0BHsI HAOopa.

[Tporpamma npeanasnayena s nereit 11-14 ner. Hamonusemocts rpynmsl - 18 yenosex.
VYcnoBust Habopa — MPUHUMAIOTCS BCe JKenarolye. PeKoMeHJ0BaHO MOCEaTh TPYIIy
yUYaluMcsl, MPOSIBIIAIOIINM HHTEPEC K XKUBOM IPUPOAE, PACTEHUSM, )KUBOTHBIM, TEM, KOTO
MHTEPECYIOT BOIIPOCHI OXPaHbl IPUPOABI POJHOTO Kpasl.

O0beM H CpoK peaan3anuy NPOrpaMMbl
O6bem nporpamMmmbl — 34 yaca

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

®opma 00yueHHsI — OUHAS.

Oco0ennocTu opranmsanuu 06p330BaTeJILHOFO nmpouecca.
HporpaMMa SABJIICTCA TpaHHHHOHHOﬁ " IpCACTaBIIACT coboit J'II/IHGfIHYIO IocCJICA0BAaTCIbHOCTD
OCBOCHMUSA COACPKaHWA B TCHCHHUEC OJHOI'O IroJia O6y‘IeHI/I$I.

Opzanu3zayuonnvie popmol 00yuenus.
[Tpu mpoBeneHnH 3aHATUI HCTIONB3YIOTCS Claeaytonme (opMbl pabOTHI:

UHOUBUOYANIbHAS hopma 0OyUeHUs TIOAPA3yMEBAET B3aUMOJICHCTBUE MPETIOIaBaTENs C
OIHHUM YUYCHUKOM.

epynnogas ¢hopma ydamuecsi pabOTalOT B TpyInax, CO3JAaBaeMbIX Ha Pa3IHMUHBIX
OCHOBAX.

@poumanvruas ¢opma Tpennonaraer paboOTy IMpernojaBaTeNs Ccpa3y €O BCEMH
yUYalMMHCS B €IMHOM TE€MII€ U C OOIIMMU 3aJJauaMHu.

Konnexmuenas ¢gopma  otnugaercss oT (QpOHTANIBHOW TEM, YTO YdYalIuecs
paccMaTpuBalOTCS KaK IEJOCTHBIA KOJUIGKTHB CO CBOMMH  OCOOCHHOCTSMH
B3aMMOJICHCTBHSI.

[lpu naprom 06yyeHuu OCHOBHOE B3aMMOJCHUCTBHE IPOUCXOAUT MEXKAY JBYMS
YYEHUKAMU.

Buppl 3aHsaTHI (B 3aBHCHMOCTH OT TI€JIEH 3aHATHUS M €r0 TEMBI), BKJIOUYas yIeOHbIC 3aHITHS,
HarpaBJIeHHbIE Ha TPOBEACHUE TEKYILEr0 KOHTPOJISI OCBOCHUS MPOTPaMMBbl U CO3/JaHHE
BHU/ICOIIPOTYKTOB MOCTIE KaXKJIOTO 3aHITHUS:
e  MuHHM-JIEKIINN — U3JI0KEHUE TpenoaBaTeieM IpeaAMeTHOW HHPOpMaLInK.
e CeMuHaphl — 3apaHee MOArOTOBJICHHbIE COOOIIEHHUS, BBICTYIUIEHHE U 00CYKACHUE
e JlMcKyccHH — ITOCTAHOBKA CIIOPHBIX BOIPOCOB, OTPAOOTKA YMEHHS OTCTAaUBaTh U
apryMEHTHPOBAThH CBOIO TOUKY 3PEHHS.
e [IpeseHTanus — myOIMYHOE NIPEACTABICHNE ONPEIeIEHHON TEMBI WIIH BUACOTPOTYKTA, B
TOM YHCJIE€ B COLICETSIX
e 3ammra npoekTa — 000CHOBaHHE U MPEICTABICHHUE MTPOJICIaHHON pabOThI
e Kpyrnslii cron — HehopmanbHOE 00CYXIeHUE BBIOPAHHON TEMATHUKH
e Mo3roBas aTaka — pelIeHne HECTaHIApPTHBIX 32/1a4 B KOJUICKTHBE



e Pornessie urpsl — npeiokeHre peOEHKy 1eicTBOBaTh B KaKOi- 1100 poju B
MOJIETUPYEMOI CUTyallun

Pesicum 3anamuii-
[TpoaOmKUTETLHOCTD OTHOTO aKaJAeMHUYECKOTOo Yaca - 40 MuH.
OO0111ee KOJIMYECTBO 4YacoOB B HENEI0 — 1 yac.
3anstus npooasaTcs 1 pa3 B Henento o 1 yacy.
esabu 321241 NPOrpaMmabl

Hean: dopmupoBanne y o0ydaromuxcsi TIIyOOKOTO M YCTOMYMBOTO MHTEpEca K MHUPY >KUBOU

OpUPOBI, NPUOOPETEHHE HEOOXOAMMBIX NPAKTUYECKUX YMEHHMHA W HaBBIKOB MPOBEICHUS

SKCTIIEPUMEHTOB, OCHOB  HCCJICJIOBATEIbCKOM  JACATEIHPHOCTH, HABBIKOB  ITYOJMYHOTO

MIPEJICTABJICHUS PE3YILTATOB CBOCH pabOThHI

3apaun:

Oo0yuarommue:

- Pacimpenue kpyrozopa o0y4aromuxcs;

- Paciuupenue u yriyOiieHwe 3HaHUM OOy4YalOIMXCA IO OBJAJACHUI0O OCHOBAaMH METOJIOB
MO3HAHUS, XapaKTePHBIX JUIsl €CTECTBEHHBIX HayK (HaOOJIeHUE, CpaBHEHHE, DKCIEPUMEHT,
U3MEpPEHUE);

- 00y4YeHMe CO3/IaHUI0 HOBBIX IIPOJIYKTOB HA OCHOBE MMEIOIIUXCST 3HAHUIMA

- oOyueHue rmpuéMam MpeAcTaBIeHUs HHPOPMALIUY;

- TOATOTOBKA O0YYAIOUINXCS, OPUEHTHPOBAHHBIX Ha OMOJIOTUYECKHUI TPOPIITE 00yUIEeHHUS, K

YCBOEHUIO MaTepurasa HOBBIILEHHOIO YPOBHS CI0KHOCTH 110 XUMHH.

Pa3BuBaroinue:

- pa3BUTUE YMEHUI U HABBIKOB ITPOEKTHO-UCCIIEOBATEIbCKOM AESITEIbHOCTH;

- pa3BUTHE TBOPUECKUX CIIOCOOHOCTEN U YMEHUN ydalIuXcs CaMOCTOSTEIIbHO

npuoOpeTaTh ¥ IPUMEHSATH 3HAHHS HA MPAKTHKE;

- pa3BUTHE YMEHHI MyOJUYHO MPEICTABISATh HHTEPECHI CBOEH pabOTHI.

BocnurareabHble:

- BOCIIUTAHUC BKOJ'IOFI/IIIGCKOI\/JI I‘paMOTHOCTI/I;

- BOCIIUTaHUE SMOIMOHAIBHO-IIEHHOCTHOTO OTHOILEHUS K OKPYXAOUIEMy MUPY;

- BOCIIUTAaHUE YMEHUH paboTaTh B KOJJIEKTUBE, OTBEYATh 3a yCIeX OOIIETo /1ena.

Conep:xanue yueOHOro njiaHa.
TemaTn4yeckoe NJIaHMPOBaHHeE.

Ne Hasanmue pa3snena Konn4yecTBo yacoB | ®opMbI KOHTPOJIS
BCE | TeO | MPaKTH
ro | pusi| Ka
1 JlaGopaTopus ycnexa. 3 3 0 BxomHOe
TMarHOCTHYECKOE
cobecejoBaHNE
BBonHoe 3aHsATHE. 3HAKOMCTBO C IIJJAHOM pPabOTHI
KpYyXKKa.
buonoruueckas nmabopaTopus, MpaBuiia pabOThI B HEH.
O60pyoBaHHe OHOJIOTHYECKOH J1abOpaTOPUH.
O6opynoBanue neHtpa obpazoBanus «Touka Pocray.
[MpaBuna TEXHUKH OE30MACHOCTH TIpH paboTe B
imaboparopuu.
2  Mwup mog MEKpPOCKONOM 17 | 4 13  JlaGoparopHsbie




Metonpl u3ydeHUs: OHMOJIOTHYECKHX OOBEKTOB.
YBETMUUTENBHBIE PUOOPEI.

Muxkpockorn. YCTpoHCTBO MHUKPOCKOIIA, MpaBUiIa
paboTHI C HAM.
UlaGopaTopHnas padora Ne 1: «YcTpolicTBoO
MUKPOCKOTIA.

[paboThI €
MUKPOCKOIIOM, OTYET
0 pabore,
CaMOCTOSITeNIbHAs
paboTta, cozanue
MPE3CHTAIUN U

DNEKTPOHHBIM MUKPOCKOIL, €r0 0COOCHHOCTH.
CoziaHue BUIEOpONIHKA « Y CTPOHCTBO MUKPOCKONA

BUICOPOJIMUKA

Knetka: ctpoenue, coctaB, CBOMCTBA.
Mukpornpenaparsl. MeTo bl IPUTOTOBIICHUS U
M3y4YeHUE MIPENapaToB «KUBasl KJIETKa», « BPEMEHHBIN
MUKpoOTpenapar» «huKCHPOBAaHHBIA MUKPOIIPETIapaT.
JlaGopaTopHas padota Ne 2: «M3roToBneHune
BPEMEHHOI'0 MUKPOIIpErapaTay

Krnetku pactenuit mox MuKpockornom. M3roroenenue
MUKpoOIpenaparoB U ux uzydyenue. Cosmanue
BUICOpONIMKa « MuKponpenapar.

M3yuenue pactutenbHOU KieTku. [Ipurorosienue
Mpernapara KOKUIbl JIyKa, MIKOTH IIJI0JI0B TOMarTa,
s10110Ka, KapTo(emns U UX U3ydeHue Mo MUKPOCKOIIOM.
JlabopaTopubie paboTsi:Ne 3, 4 «IIpuroTtoBienue
rpenapara KO>KHIIbl JIyKa, MSIKOTH IJIOJIOB TOMara,
PAOWHBI ¥ KX U3y4EHUE TTOJ] MEKPOCKOIIOM)

UlaboparopHas pabora «[Ipurorosnenue
MHUKpoIpenapara kaprodess, si0Joka ¥ UX H3y4CHHUE
[10J] MUKPOCKOTIOM.

CO3I[aHI/IC BHUJCOPOJINKA « Kierkn paCTeHI/Iﬁ 1oJq
IMUKPOCKOIIOIIOM»

bakTepun u rpuObI O] MO MUKPOCKOIIOM.
[IpuroroBieHrue CEHHOTO HACTOsl, BhIpAIllMBaHUE
KYJIbTYpPbl CCHHOM MAJIOYKH U U3Y4YECHHE €€ MO/
MuKpockonoM. JlaboparopHas pabota Ne 5
«BrIpamuBanye KyJbTypbl CECHHON NAJOYKH U
M3y4eHUe e€ 10 MUKPOCKOIIOM).

Coznannie BHUIEOpPONTUKA « 3HAKOMBTECH, JKUBas
OaKTepus».

[TpuroroBieHre MUKpOIIpenapaTa IpoxoKeil u
M3y4eHHE ero o] MUKpocKonoM. BeipanuBanue
MJIECEHU U U3YUEHUE €€ 110 MUKPOCKOIIOM.
JlaGopaTopubie paboTsl Ne 6: «[IpuroroBieHue
MUKpOIIpernapara JIpoxoKel 1 n3yueHue ero mnoj
MHUKPOCKOTIOMY,

JIaGopatopHbie paboThl «BrIpalniBaHue IECHEBBIX
rpuboBy, «/3ydyeHue cTpoeHus MIeCHEBbIX IpuOOB
o]l MUKpockorom» .KynbTypanbHbie U pU3H0I0rO0-
OHOXMMHYECKHE CBOIICTBA MUKPOOPTaHU3MOB.

COSI[E[HI/IC BUIACOPOJIHKOB « Ilnecenr ObIBaeT

pazHas» U « CeMenKa IpoxoKein.




Kononun MHUKPOOPTraHU3MOB. Mertonpl
BBIpAIUBAHUS u H3y4EeHUS KOJIOHUH
MUKpoopranu3moB.  [lurarenbHble  cpedbl  JUIs
BBIpAILIMBAHUS ~ MHUKpPOOPIaHU3MOB.  BrlpamuBanue
KOJIOHMM M  HW3y4yeHHEe MX TOA  MHKPOCKOIOM.
JlaboparopHas pabora Ne 9: «BeipamnuBanue KOJIOHUMH
M U3y4eHUE UX MOJ MUKPOCKOTIOM.

[llkoma MmO  MHKPOCKOIIOM. [TpuroroBnenue
MUTATEITBHOM cpenbl JUTst BbIpAIIUBAHSI
MUKPOOPTaHHU3MOB.

JlaGopaTopHas paborta No 10. «[ToceB»

MHUKPOOPraHu3MoB. M3ydeHue OaKTepHOIOrHYECKOTO
COCTOSIHUSI pa3HbIX TOMEHICHWM MIKOJIbI (KOpUIop,
KJIACChI, CTOJIOBAs, TyaJeT U Jp.)

Odopmiienne pe3ynbpTaToB HCCIIEIOBATENbCKON
pabotrel. Co3manme BumeoponukoB «lllkoma o
MHUKpOcKoriom». [lonb3a u Bpe MUKPOOPTaHU3MOB.

Brusinue Qu3nYecKkux W XHUMHYECKHUX (PAKTOPOB
HA POCT M pa3BUTUE MHKPOOPTaHU3MOB. BiusHue
QHTHOMOTHKOB Ha Pa3BUTHE MUKPOOPTAHU3MOB.

7Ku3HeneATeIbHOCTh PACTEHU — B3TJIA U3
iadbopaTopuu

14

12

OTuéT 00 FKCKYypCcUu
PaGora c

O6men BemiecTB y pacteHuil. [pixanue. HMcmapenue
BOZBI paCTeHUAMHU. VI3yueHue MEXaHU3MOB HCIIAPEHUS
BOJIBI IUCTBAMU. Typrop B JKU3HU PACTCHHM.

ONIPEACTUTENSIMH.
3roToBiicHHE
repoapust

JlaboparopHast pabota Nel1 «JIlpIxaHue JTUCTHEBY,

Pe3ynpTaThl paboThI

JlabopaTopnas  padora Ne 12  «3aBUCHMOCTH
TpaHCIUpAIlMK W TEeMIepaTypbl OT  IUIOIIAIH
IMOBEPXHOCTHU JICTHEBY.

¢ 1upoBoit
imabopaTopuei «
Touxka Pocray,

JlaGopatopHast pabora Nel3 «McnapeHue BOJbI
TMCTBSIMU JI0 U TIOCJIE OIMBAY.

BOpUYecKas pabora,
3allMTa TBOPUYECKUX

JlaGopatopHast pabora Ne 14 «TypropHoe cocTosiHUE
KJIETOK) .

padoT

C03,IlaHI/Ie BHUICOPOJIMKA « Bce MbI ABIITUM)>,

CozaHue BUIEOPOIUKOB «DJIEMEHThl KOHCIMPALMU B
TpaHCIIUpaun», « YTo Takoe Typrop».

Bo3aymHoe mnuTaHue pacTeHUH —  (OTOCHUHTES.
Kyrukyna. YcioBus mnpopacranus cemsH. [leneHue
kineTok.  Pacrenus.  MHorooOpasue  pacTeHHiA.
3Ha4YeHHE PACTEHW B NPHUPOJAE M KU3HHU YEIOBEKA.
BereratuBHOE pa3MHOXKEHU €PaCTCHUMN.

JlaGopaTopHas padota Ne 14 «DoTocuHTE3Y.

JlaGoparopHast padota Ne 15 «3HaueHHe KyTHUKYIbI U
MPOOKHU B 3alIUTE PACTEHUN OT UCIIAPEHUSI.

JlaGopaTopHas pabota Ne 16«Y ciioBust mpopacTanus
ceMsiH. 3HaueHUE BOJIbI U BO3yXa JJISl IPOpACTaHUs
CEMSTH.

JlabopaTopHas padota Ne 17 «O6HapyxeHne
XJIOPOIUIACTOB B KJIETKaX PacTeHUN ,




Co3naHnue BUaeoposimka « JKu3Hb pacTEHUI.
IlogBeneHue UTOTOB.

Hroro 34 9 25

Conep:xanue

JlaGoparopus ycnexa(3 u).

BBognoe 3aHsTHe. 3HAKOMCTBO C IUIAHOM pabOThl KpyxkKa. buonormueckas nadopatopus,
npaBuia pabotel B Heil. ObopynoBanue Ouosorndeckoi gadboparopun. OOopyaoBaHue IIEHTPA
obpazoBanus «Touka Pocta». IlpaBuna TexHuku 6e30nmacHOCTH NpU paboTe B 1a00paTOpHH.
Mup noa mukpockonom(18 yacos).

MeToap! n3ydeHus: OMOJIOTUYECKUX OOBEKTOB. YBEIUUUTEIbHBIC TPHOOPHI.

Muxkpockon. YCTpoiHCTBO MUKPOCKOIIA, MpaBuiia paboThl C HUM.

JlaboparopHas padota Ne 1: «YCTpoiCTBO MHUKPOCKOMAy. DIEKTPOHHBI MUKPOCKOII, €TO
ocobennoctu. Co3ganue BUICOPOIUKA « YCTPOMCTBO MUKPOCKOIIA)

Kietka: crtpoeHme, cocras, cBoilcTBa. Mukponpenaparbl. MeTonbl NPUIOTOBICHUSA H
W3yUeHHUE TPEenaparoB <«OKUBas KJIETKa», « BPEMEHHBIH MHKpOIpernapar» «(pUKCHpOBaHHBIN
MUKponpenapar». Jlaboparopuas padora Ne 2: «/3rotoBieHHEe BPEMEHHOTO MUKPOIIPETIapara
Knetku pacrenuit mox Mukpockornom. M3roroBieHue MHKpONpENapaToB U HUX H3YYCHHUE.
Co3nanue BuIeopoianka « Mukpomnpemnapary.

Wzyuenue pacturenbHOM KieTkd. [lpuroroBrneHue mpenapara KOXKHUIBI JyKa, MSIKOTH
IUIOJIOB TOMara, s01oKa, Kaprodens M WX H3ydeHHE IM0J MHUKpockomom. JlaboparopHbie
pabotsi:Ne 3, 4 «[IpuroroBrnenue npenapara KOKHUIbI TyKa, MAKOTH ILJIOJJOB TOMAaTa, pSOUHBI U
UX M3y4EHHUE 1O/ MUKpPOCKOmom» «lIpuroroBieHne MuKporpenapara Kaprodes, s0J0Ka U ux
u3yueHue nog Mukpockornom.Co3znanue Buaeopoinka « KieTku pacTeHuil mojx MUKPOCKOIIOM)

bakrepun w rpuOBl 1O  TMOA MHKPOCKONOM. [IpUrOTOBIEHHE CEHHOTO HACTOS,
BbIpaIllMBaHUE KyJIbTYpbl CEHHOM MalOYKH M H3ydeHHe e€ moa MukpockomnoMm. JlaGoparopHas
pabora Ne 5 «BeipamuBanue KyabTypbl CEHHOW MAJOYKU W M3yU€HHUE €€ TO0J] MHUKPOCKOTIOMY.
Co3naHue BUICOPOINKA « 3HAKOMBTECH, )KHUBasi OaKTEPUS».

[lpuroToBieHne MUKpOIIpenapara JIpOXKed ¥ H3ydeHHE ero I0J] MHKPOCKOIIOM.
BeipamuBanue nieceHn U u3ydeHue ee 1oy MukpockornoM. Jlaboparopusie pabotsl Ne 6, 7, 8:
«[IpuroroBnenne MHKpompenapara JApOXOKEH © H3ydeHHE ero IoJ MHKPOCKOIIOMY,
«BpIpamuBanue T1UIeCHEBBIX TIpubOB»,  «M3yueHHe CTpOEHHs IUIECHEBBIX TpHOOB TOA
MHUKpOCKOTIOM». KynmberypanbHble W (QH3HOIOT0-OMOXUMHUYECKHE CBOHCTBA MHKPOOPTaHU3MOB.
Co3nanue Bu1eopoiakoB « [Inecens ObIBaeT pasHasi» U « CemMelka ApoAcKeii».

Kononnn  MHKpoopraHu3sMoB. MeToapl  BBIpAlllMBaHUS W M3Y4YEHUA  KOJIOHUU
MUKpPOOPraHu3MoB. [lutarenbHbie cpebl A BhIpalMBaHUs MUKPOOPTaHU3MOB. BripaiminBanue
KOJIOHMH M M3y4eHHME MX M0 MHUKpockoroMm. JlaGoparopnas pabora Ne 9: «BwlpamuBanue
KOJIOHHUH U U3y4EeHHUE UX TOJI MUKPOCKOIIOM». «

[Ikoma mox MukpockormoM. [IpHTOTOBIEHWE NUTATENBHON Cpembl Uil BBIPAIIABAHHS
MUKpoopranuszMoB. Jlaboparopnas pabora Ne 10. «IloceB» MukpoopranusmoB. M3yuyenue
0aKTEepPHOIIOTUIECKOTO COCTOSHUS Pa3HBIX MOMEIIEHUI MIKOJIBI (KOPUIOp, KIACcChl, CTOJOBAs,
Tyasnet u 1ip.) OpopmiieHre pe3yabTaToB UcCiIeqoBaTelbckoi padboThl. Co3gaHue BUAEOPOIUKOB
«komna mox Mukpockonom». Ilonb3a u Bpea MUKPOOPTaHU3MOB.

Brusiane Gu3NYecKrX U XUMUYECKHX (PaKTOPOB Ha POCT U Pa3BUTHE MHUKPOOPTaHU3MOB.
Brnusinue aHTHOMOTUKOB Ha pa3BUTHE MUKPOOPTaHU3MOB.

Paznes 3. /KusHenessiTeJIbHOCTH pacTeHuil — B3isA U3 Jadoparopuu ( 13 yacos)
OOmMmeH BemiecTB y pacteHuid. [[pixanue. Mcnapenue Boabl pacTeHusiMu. M3yueHne MexaHu3MOB
UCTIAPEHHS BOJIBI TUCThIMHU. Typrop B )KU3HU PAaCTCHUH.




JlaGopatopHas padota Nell «Jlpixanue nuctbeBy, JlaboparopHas padota Ne 12 «3aBucuMocTb
TpaHCTIUPAIMH U TEMIIEPATyphl OT IUIOMIAAN IOBEPXHOCTH JTUCThEBY. JlabopaTopHas paboTta
Nel3 «Mcnapenue BoJbI JIMCTHSIME JI0 U 1ociie onuBa. JJaboparopHas padora Ne 14
«TypropHoe coctrosinue kiaeTok» . Co3nanue BUACOPOIUKOB « Bee Mbl IpIuM», « DI1eMeHTHI
KOHCIIMPALMU B TPaHCIUPALUN», « UTO Takoe Typrop».

Boznymnoe nuranue pacteHuit — ¢gorocunres. Kyrukyna. YciioBust mpopactanus CEMsH.
[enenue knerok. Pactenus. MHorooOpa3sue pacteHuil. 3Hau€HNE PAaCTEHUH B IPUPOJIE U KU3HU
yelioBeka. BereratnBHOE pa3MHOKEHHE PacTeHUN
JlaGopatopnas padorta Ne 14 «®Dorocunresy. Jlaboparopnas padora Ne 15 «3nauenue
KYTUKYJIBI ¥ IPOOKH B 3aIlIMTE PACTCHHUH OT ucnapenus». JlaboparopHas padorta Ne 16«Y crnoBus
IpopacTaHus ceMsiH. 3Hau€HUE BOJbI U BO3/lyXa JJIs IPOPACTAHUS CEMSIH.

JlaGopaTtopHnas padora Ne 17 «O0HapykeHHE XJIOPOILJIACTOB B KJIETKAX PACTCHHI ,

ITonBeneHue UTOroB.

Iliianupyemblie pe3yabTaThbl:

IlnanupyemMble pe3yabTaThl.

B mpomecce mpoxoxaenuss mporpammbl  «HOHBIN HccienoBaTenby y 0O0y4aronmxcs
(bopMUpPYIOTCS ClIeAYIONINE Pe3YIbTaThl:

IIpenMeTHbIE pPe3VabTaThI:

* IMOJIy4aT BO3MOXKHOCTh PpAaCUIMPUTh, CHCTEMaTH3UpPOBaThb U YIIIyOUTh MCXOMHBIC
MIPEAICTABIICHUSI O IPUPOAHBIX OOBEKTAX U SBJICHUAX KaK KOMIIOHEHTaX €IMHOTO MUPA, OBJIAJICIOT
OCHOBaMHU NPAKTHKO-OPUEHTUPOBAHHBIX 3HAHUN O MPHUPOJIE, MPUOOPETYT LEIOCTHBIN B3I Ha
Mup;

*T10JTy4aT BO3MOKHOCTb OCO3HATh CBOE MECTO B MUPE;

*TIO3HAKOMSITCSI C HEKOTOPBIMH CITOCO0aMU M3YYCHHSI TIPUPOJIbI, HAYHYT OCBAWBATH YMCHHUS
MPOBOJIUTH HAOMIONEHUS B MPUPOJE, CTABUTH OMBITHI, HAYy4aTCsl BUACTh U TTOHUMAaTh HEKOTOPHIE
MIPUYMHHO-CJICICTBEHHBIE CBSI3U B OKPYXKAIOILIEM MUPE;

*TI0OJTy4aT BO3MOXKHOCTH Hpuodpectu 0azoBble ymMeHUs paboThl ¢ coBpeMeHHbiMH WKT
CpelCcTBaMH MOMCKa MH(OpMAIMU B 3JIEKTPOHHBIX MUCTOYHUKAX M KOHTpoiaupyemoMm MHTEpHeTe,
Hay4JaTcsi CO37aBaTh COOOIIEHHS U MPOEKTHI, TOTOBUTH U MPOBOAUTH HEOONBIITNE MTPE3CHTAIINH U
BHUJICOPOJTUKH..

*[IOJIy4aT BO3MOXXHOCTb HAyUHUTBCS MCIIOIB30BaTh pAa3JIMYHBbIE CIPABOYHBIC W3JIAHUSA
(crmoBapu, SHIMKJIONEINH, BKIIFOUAsi KOMIIBIOTEPHBIC) U JETCKYIO TUTEPATYPY O MPUPOJIE C IEIIbI0
MOWCKa TO3HABATENbHON WH(GOPMAIMU, OTBETOB HA BOIPOCHI, OOBSICHEHWH, ISl CO3JaHUS
COOCTBEHHBIX YCTHBIX WJIM NMHUCHbMEHHBIX BbICKa3biBaHUU. HayuaThcsi mpeacTaBisTh pe3yabTaThl
yueOHOM NesTeNbHOCTH UHTEPECHO U YBIIEKATEIbHO B COLICETSX.

® Hay4aTbCsl MPEJCTABIATH PE3YIbTAThl yUeOHOU NEeITeIbHOCTH UHTEPECHO U
YBJIEKATEJIbHO B COLICETAX

JIMUHOCTHBIE Pe3YJabTaThl:

*y4eOHO-TT03HABATENIbHBI HHTEPEC K HOBOMY y4eOHOMY Marepuaiy U Crocodam perieHus
HOBOM 3a1a4u;

*OpHEHTAIMs Ha TIOHWUMaHUE MPUYUH ycIieXa BO BHEYYEOHON JEATETHHOCTH, B TOM YHCIIC
Ha CaMOaHalIu3 M CaMOKOHTpOJIb pe3yibrara, Ha aHallu3 COOTBETCTBHUS PE3YJIBTATOB
TpeOOBaHUSIM KOHKPETHOM 3a/1a4H;

*ClIOCOOHOCT, K CaMOOIIEHKE Ha OCHOBE KpPUTEpUEB YCIEIIHOCTH BHEY4eOHOU
NeATEeIILHOCTH,

*(opMUPOBAHUE UYBCTBA OTBETCTBEHHOCTH 32 BBIMIOJTHEHHOE JIEJIO

MeTanpeaMeTHbIE Pe3YJIbTaThl:

*IIJIJAHUPOBATh CBOM JIEMCTBUSI B COOTBETCTBUHU C IOCTABJICHHOW 3aJa4€ii U YCIOBUSIMU €€
peanu3anuy, B TOM YKCIIe BO BHYTPEHHEM ILIAHE;




*YUYUTBHIBATh YCTAHOBIICHHBIC MPAaBUJIA B INIAHMPOBAHUHU U KOHTpPOJIE CrIoco0a perieHus;

*OCYILIECTBIIATh UTOTOBBIN U MOIIATOBBIA KOHTPOJIb 110 PE3Yy/IbTary;

*OLICHUBATh  NPAaBUJIBHOCTH  BBIIONHEHHA  JICHCTBHA HAa  YpOBHE  aJIeKBAaTHOM
PETPOCIIEKTUBHON OLIEHKH COOTBETCTBMSI PE3y/IbTaTOB TPEOOBAHUAM JAAHHOM 3a1a4u U 3alauHON
obnacru;

*pa3iauuarh Croco0 U pe3ynbTar AeHCTBUS.

*B COTPYIHUYECTBE C YUUTENIEM CTaBUTh HOBBIC ydeOHBIC 331a4H;

*CaMOCTOSITEIIbHO aJIeKBaTHO OLIEHUBATh NIPABUJIBHOCTD BBIIIOJIHEHUS JEHCTBUSA U BHOCUTh
HE0OXOJMMbIE KOPPEKTHUBBI B MHCIIOJIHEHME KaK IO XOJIy €ro pealu3alud, Tak U B KOHLE
IEUCTBUSL.

*OCYILIECTBIATH MOUCK HEOOXOAMMOI H(OPMALIUK JIJTsl BHITIOTHEHUS! BHEYUEOHBIX 3aaHUi
C UCMOJIb30BaHHEM Y4EOHON JMTEpaTypbl U B OTKPHITOM HH()OPMAIMOHHOM IPOCTPAHCTBE,
SHIMKIIONEANN, CHPAaBOYHHKOB (BKJIIOUAs OJIEKTPOHHBIE, IM(POBBIE), KOHTPOIHUPYEMOM
npoctpaHcTse MHTEepHeTa;

*OCYILIECTBIATH 3aMUCh ((PUKCAIHMIO) BEIOOPOYHOM MHPOPMAIIUN 00 OKpYXKAIOIIEM MUPE U
0 cebe caMoM, B TOM 4HCIIe C TOMOILb0 nHCTpyMeHToB UKT;

*CTPOUTH COOOUIEHMSI, POEKTHl B YCTHOM M MUCBMEHHOU (popme; co3aaBaTh MPOCTEUIINE
BUJICOPOJIUKU

*IIPOBOJUTH CPAaBHEHUE U KJIACCU(UKALIMIO 110 33JaHHBIM KPUTEPUSIM;

*YCTaHaBJIMBATh IPUUYNHHO-CIIC/ICTBEHHbIE CBSA3H B U3y4aeMOM KpYTe sIBJICHUN;

*IIOCTPOHTH PACCY)KICHHS B (pOpMe CBS3M MPOCTHIX CYXKAECHUI 00 00BEKTE, €ro CTPOCHHH,
CBOWCTBAxX U CBA3SX;

*JI0IIyCKaTh BO3MOYKHOCTb CYILIECTBOBAHHUS y JIOAEH pPa3IMUHBIX TOYEK 3PEHUS, B TOM
YuciIe HEe COBMAJAIOIIMX C €ro COOCTBEHHOH, M OpUEHTHPOBATbCA Ha IO3MLHUIO MApTHEpA B
OOIICHUY U B3aUMOJICHCTBHH;

*(opMyIHMpoBaTh COOCTBEHHOE MHEHHUE U MTO3UIIHIO;

Pa3nesn 2. Komniekc opraHu3aliuoHHO-NIeJaroru4ecKux ycJoBui
KanengapHo-y4yeOHblii rpaduxk.

Ipoao/KNTEIBLHOCTh Y4€0HOT0 rojia 1 cenTsiOps -27 mas
KosanuecTBo yueGHbIX Helelb 34
B y4eOHOM roay

YcaoBus peanu3anuu NporpaMmal.

Mamepuanvno-mexnuueckoe obecneuenue .

OpraHu3anyoHHbIE YCIOBHS, TIO3BOJISIIOIINE PEATU30BATh COJIEPKAHNUE JOTIOTHUTEIBHOM

oOpa3oBaTenbHON mporpaMMel «FOHBIHN Hccae10BaTeNby MPEANOIaraloT HaTMure CIeIyIOIEero

000pyIOBaHUS:

- IOMEIIEHNS, YKOMIUIEKTOBAHHOT'O CTaHIaPTHBIM y4eOHBIM 000pyI0BaHUEM U MEOETIbIO
(tocka, mapThl, CTYNbs, KA]bI, 3TEKTPOOOECIICUEHHE, );

- CBETOBBIE U AJIEKTPOHHBIE MUKPOCKOITBI

- mudpoBast Jaboparopus Mo OUOIOTHH;

- KOMIUIEKT OCY/IbI U 000PYAOBAHUS [l YUCHUUECKUX OIBITOB;

- MyJBTUMEIUITHOTO 000pyI0BaHus (KOMITBIOTEP, HOYTOYK, TPUHTEP, MYJIBTUMEIUHHAS TOCKA,
(I31I- KapThl, PKpaH, CPEe/ICTBA TEIEKOMMYHUKAIIUH (JIOKaJIbHbIE IIKOJIbHBIE CETH, BHIXO/I B
HUHTEPHET)

Dopmvl ammecmayuu, KOHMPOJA.

Jist oTCNeXMBaHUS PE3yIBTaTUBHOCTH 00pPa30BaTEILHOTO MpOoIiecca 110 IPorpaMMme

«HOHBII1 HccnenoBaTeNnb» UCIOMB3YIOTCS CIEAYIONINE BUBI KOHTPOJIS:



- IpeABapUTEIbHBINA KOHTPOJIb (IIPOBEPKA 3HAHUH yJalllMXCsl HA HAYaJIbHOM 3Talle OCBOCHMS
MporpamMmsl) - cod0eceI0BaHue;

- TEKYIIHI KOHTPOJb (B TEUSCHHUE BCETO CPOKA peaTM3aIiK IPOTPAMMEI);

- UTOTOBBII KOHTPOJIb (3aKJIFOYUTEIbHAS TPOBEPKA 3HAHU, YMEHU, HABBIKOB 110
UTOTaM.peaTn3aluy MPOrpaMMBl).

Peanuzanus mporpaMmbl IpeaycMaTpuBaeT CleAyIoure (GopMbl IPOMEKYTOUHON U
UTOTOBOM aTTeCTallUU:
— BBINOJHEHHE IMPAKTUUECKUX/Ta00paTOPHBIX padoT (IIOCTAHOBKA OMBITA, SKCIIEPUMEHTA);
— BBINOJIHEHHE TBOPUYECKUX pabOT; CO3AaHNEe MPE3EHTALNN U BUACOPOIHKOB.
—  HHIWBHUAYAJIbHBIA MMCHbMEHHBIN M YCTHBIN ONPOC, (PpOHTAIBHBIN OMPOC;
— BUKTOPHHBI;
—  KOHKYPCBHI;
— cosznanue HoToarbOo0MOB;
— Tpe3eHTalUA U 3alliTa WHAUBUAYAIbHBIX U KOJJIEKTUBHBIX MPOEKTOB U TBOPUYECKHX
pabor;
—  3alUTa MPOeKTOB.
— 3ammTa noptdonno (MpoXoaAUT HAa UTOTOBOM 3aHSATHH B (JOPME MPE3CHTAIUN ).
Takxe K popMam aTTecTalluy MOTYT OTHOCUTHCS:
- VYuyactue oOydaromuxcsi OOBEOTMHEHHS B KOHKypCax, ONUMIHMAZax W KOH(epeHIusx
00J1aCTHOTO U BCEPOCCUNCKOTO YPOBHSI.
— OT3BIBBI pOIUTEIIEH.
— Ilybnukammu o pe3ynprarax AesTeIbHOCTH 00bequHeHnss B CMU.
— AHaIUTHYECKUH MaTepual 10 UTOraM MPOBEAEHHUS e1arornyeckoi JUarHOCTHKHU.

@opMbI OTCIEKUBAHUS U (PUKCAIINY TPEABABICHUS 00pa30BaTEIbHBIX PE3YIbTATOB yUAIIUXCS
MOTYT OBITH TIPEJICTABJICHBI B BUC: TPAMOT, TUIIJIOMOB, CEPTU(PHUKATOB, MOPTHOIHO ydarmxcs,
OTYETHBIX BBICTABOK, AHAJTUTUYECKUX PE3YJIbTATOB.

Cnucok JInTepaTypsbl U HCIOJIb30BAHHBIX PECYPCOB.
Ilpozpammnsie mamepuanoi.

1. Bbypnynkas C.A. lonoiaaurenbHas o0iieoOpa3oBaTesibHas 001epa3BUBAONIas
IIporpaMMa eCTeCTBEHHO- Hay4yHOU HanpaBieHHOCTH « FOHbIi Ononor». Llentp « Touka
Pocra», r. Kpacnorop, 2022
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AnTOHOBa K. Mup noa Mukpockornom. 4D kHura

Masyp O. HeBuaumsriii mup. — M., Levengukpress, 2021

Pomxepc. K. Mukpomup. Jlerckast sHIMKIONEAUS MKOJIbHUKA. — M.: PocMaH, 2022.
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«O61mecTBeHHble pecypchl oOpasoBanusi» / CamxosaB.A. OtkpbiBas mup. IIpaktudeckue
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