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IlosicHuTeILHAN 3aNMHUCKA
B Hacrosimee Bpemsi Omosiormueckoe 0Opa3oBaHHE MPEIoiaraeT He TOJBKO YCBOCHHE OIPEACIEHHOTO
TEOPETHYECKOT0 MaTepHalia, HO W OBJIAQJICBAaHUE TNPAKTUYCCKUMH HaBBIKAMH, TaKMMH Kak paboTa C
COBPEMEHHBIM 000pYyIOBaHUEM, BBIITOJHEHHE Ja00PATOPHBIX U MPAKTUYECKUX paOdOT C MPUMEHEHUEM 3TOTO
obopynoBanusi, ohopMIIeHHE TPAKTUYECKUX PE3YIBTATOB HCCIIEI0BATEIBCKON e TSIIEHOCTH.

Pabouass mporpamma BHEYpPOYHOH JAEATEIBHOCTH /s S5S- 7 KIACCOB COCTaBlieHA B COOTBETCTBUU C
tpedoBanusMu PI'OC u yuéToM HOPMATHBHO- MTPABOBBIX JTOKYMEHTOB:

e @enepanbHbIM 3aKOHOM OT 29.12.2012 1. Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit deneparymy;

e [Ipukazom Munucrepcta oopazoBanusi 1 Hayku P® ot 9.11.2018 r. Ne 196 «O06 yTBepkaeHun
MOPSAJIKAa OpPraHU3aIMi U OCYIIECTBICHUSI 00pa30BaTENbHON IEATEIBHOCTH 110 JONOJTHUTEIbHBIM
00111e00pa30BaTEbLHBIM IPOTPaAMMaM;

e [locranoBnenuem ['maBHoro rocynapcrseHHoro Bpada P® ot 28.09.2020 r. Ne28 « OO0 yTBepx’aeHUN
canutapHsix paBui CII 2.4.3648-20 «CaHuTapHO- SMUASMHUOJIOTHYECKUE TPEOOBAHUS K
OpraHM3alMsIM BOCIIUTAHUSA U 00YUEHHUsI, OT/IbIXa U 03/I0POBJICHUSI IETEH U MOJIOAEIKN»;

e KoHuenuuei pa3BUTHs JOMOTHUTEILHOTO 00pa30BaHus JI€TEH, YTBEPKICHHON paclopshKeHUEM
npaBurenbcTBa Poccuiickoit @enepanuu ot 4.09.2014 r. Nel726-p;

e [Iucemom Muno6puayku PO ot 18.11.2015 Ne 09-3242 «O nanpasiieHuu HHGOpMaIUN» (BMECTE
Meroandeckue peKOMEHAAIMH 10 MPOSKTUPOBAHUIO JTIOTIOJIHUTEIBHBIX 0011Iepa3BUBAIOIINX
MPOrpaMM) U IPYTUX HOPMATUBHBIX JOKYMEHTOB;

YpoBeHb ocBOeHMS POrpaMMbl — 0a30BbIil.

HamnpagsiieHHOCTH IPOrpamMmBbl.

JlononHuTtenbHas o0uieoOpa3oBaTeibHas IMporpaMMa HMEET eCTECTBEHHOHAYYHYIO HAaIPaBICHHOCTb U
OpUEHTHpPOBaHAHANPUOOPETEHUE3HAHUMIIOpa3Aes1aM OMOJIOTUH — MUKPOOHOJIOTUH, OOTaHUKE ; HAa pa3BUTHE
NPAaKTUYECKMX YMEHUM M HaABBIKOB; HampaBlieHa Ha (OPMUPOBaHME UHTEpeca K  OIBITHOM,

AKCIEPUMEHTAIBHOMN u
UCCIIEeIOBATENECKONACSITENFHOCTH,KOTOPBIECTIOCOOCTBYIOTIIO3HABATETFHOMUTBOPUECKON AKTUBHOCTH
o0ydJaronmxcsi.

AKTYaJbHOCTH MPOTrPaMMbl.

AKTyallbHOCTh MPOTPaMMBI 3aKJIIOYaeTCs B TOM, uTO €€ peanu3anus Npeanoiaraetr padoTy c
COBPCMCHHBIM O60py,)IOBaHI/I€M. IxoapHUKAM OpEaACTOUT HE TOJBKO M3Yy4YaTb Onostornyeckue OObLEKTHI U
SIBIIGHUSI C TTIOMOIIBIO ATOTO0 00OPYIOBaHUS, HO U OQOPMIISITH OTYETHI O CBOEH paboTe, B TOM YHCIIE U C
IIOMOIIIBKO TAaKWM XOPpOIIO 3HAKOMBIC UM HpI/IéMOB, KaK CO3JaHHuC BUIACOPOJHMKOB W BUACOKIIUIIOB,
pa3MelieHne pe3ylbTaTOB HCCIEIOBAaHUN Ha CHEIUAIbHON CcTpaHWyke B corceTsx. LkompHUKaM
MPEACTOUT MOMTPOOOBATH CEOS B POJIU MOMYIISIPU3ATOPOB OMOJIOTHYECKUX UCCIICTIOBAHUM.
OTaNYUTETbHOI 0CO0EHHOCTHI0 MPOrPaMMBbI AABJSIETCSI TO, UTO B XOJIe €€ peau3anuu Oyaer

3aJIeliCTBOBAHO 060py,HOBaHI/IC « Touku POCTa»,3JICKTPOHHBIC MUKPOCKOIIbI, @ TAKXKC aKTUBHAA
ACATCIIBHOCTDb B COLICETAX.

Ilenarornyeckas neaecoo0pasHOCTh NPOrPAMMBI.

B yueOHOMMIIaHeHa npeaMeT «broorus»oTBeieHo Bcerol yac B HeJleNmo B 5-7K1accax,4ro JaeT
BO3MOKHOCTh C(POPMHUPOBATH Y 00YHAIOLINXCS TOIBKO Oa30BbIe 3HAHUS 10 MPEIMETY.

B T0 ke BpeMsl 3TOT BO3pacT XapaKTepU3yeTCsl TEM, UTO y PeOsAT elE He yracia JH0003HaTeIbHOCTh U
Kaxkaa oTkpeITuii. HeoOxoaumo nepeBecty €€ u3 macCuBHOMU (ha3bl, KOTOPYIO UM HaBS3bIBAET MHTEPHET,
gepe3 00BIYHOE CO3EpLaHNe HEOOIBIINX BUIEOPOIUKOB, K aKTUBHOMY — CO3JJaHHUIO BUJEOKOHTEHTA C
3aHATUH OMOJOrMYECKUX KPY>KKOB. DTO OOYXKAaeT MOAPOCTKOB K aKTUBHOMY JIeHcTBHIO. buonornyeckue
3HAHUA MepecTaroT ObITh (hopMaIbHOU Teopueil. OHU pu TakoM GopMaTe 00yUEHHS BIUCHIBAIOTCS B
MIPUBBIYHBINA YKIIa/l COBPEMEHHOTO peOeHKa.

[IporpamMMa crocoOCTBYeT O3HAKOMJICHHIO C OpraHu3alueill KOJUIEKTUBHOTO W HWHJAWBH]YaIbHOIO



HCCIIEI0BaHMS, 00y4eHUI0 B JEeUCTBUH, M03BOJISAET Yepe10BaTh
KOJUIEKTUBHYIOMUHINBUAYAIbHYIOEATENIbHOCTD. TeopeTnyeckuitmaTepuanBKiIt0gaeTBCe0s BOIIPOCHI,
KacaroIuecs OCHOB MPOEKTHO-UCCIIEI0OBATENBCKON AESITEIbHOCTH, 3HAKOMCTBA CO CTPYKTYPOH paOOTHI.

AjipecaT nmporpamMmbl, yCJI0BHSI Ha0opa.

[Iporpamma nipeanaznauena i aereid 11-13 ner. Hanomusemocts rpymiebl - 12 gyenoBek. Y ciaoBust Habopa

— IMPUHUMAIOTCS BCE JKemaromire. PeKOMEHJ0BaHO MOCeMIaTh IPYIITY YYalluMCsl, IPOSIBIISTIOIINM UHTEpEC K

KHBOU TMPUPOJIC, PACTCHUSM, JKUBOTHBIM, TEM, KOO HHTEPECYIOT BOIIPOCHI OXPaHbI IPUPOIBI POTHOTO Kpasi.

O0beM u CPpOK peasiM3alui MPOrPaAMMbI
O6wem nporpammsl — 34 yaca

Cpok peanu3zanuu nporpaMmbsl — 1 rop
VYyeOHas Harpy3ka — | yac B Hezeno.

®opma 00yyeHHs — OUHAS.

OcodennocTu opranumsanuu 06p330BaTeJ'leOFO nmpouecca.
HporpaMMa ABJIACTCA TpaﬂHHHOHHOﬁ H OpEaACTaBJIACT coboii J'IPIHeﬁHym IIOoCJICA0BATCIIbHOCTE OCBOCHUA
COACPIKaHUA B TCUCHUC OJJHOI'O roaa 06yqu1/151.

Opzanuzayuonnsie popmot 00yueHus.
[Tpu npoBeieHUY 3aHATHI HCIIOIB3YIOTCS CIICAYIONIHE (HOPMBI PAOOTHI:
®  UHOUBUOYANbHAA GopMa 00yuYeHus TTONPa3yMEBACT B3aMMOICHWCTBUE TNPENOAaBaTeNIss C OJXHUM
YYICHUKOM.
® cpynnosas popma ydanipecs pabOTArOT B IPYIINAxX, CO3/aBaeMbIX Ha Pa3JIMUHBIX OCHOBaX.
o  ®poumanvhas ¢opma TpeanoIaracT paboTy MpenojaBaTeis cpa3dy CO BCEMH YyYallldMHCS B
€IMHOM TEMIIC U ¢ OOIIMMU 331a4aMH.
o Konnekmuenas ¢popma oTauMdaeTcs oT GPOHTATIHHON TEM, YTO YYalIHecs pPacCMAaTPHBAIOTCS Kak
I[EIOCTHBINA KOJUIEKTUB CO CBOMMHU OCOOCHHOCTSIMH B3aUMOICHCTBUSI.
o [lpu naprom 0b6yuenuu 0OCHOBHOE B3aUMOICHCTBUE MPOUCXOAUT MEXKAY IBYMSI yUEHUKAMHU.

Bunpsl 3aHsaTHI (B 3aBUCUMOCTH OT IieJIei 3aHATUS U €r0 TeMBbI), BKJIIOUasi yueOHbIe 3aHATHSI, HallpaBJIeHHbIE
Ha MPOBEACHHE TEKYILET0 KOHTPOJISI OCBOEHUS MPOrpaMMbl U CO3/IaHUE BUACOMPOIYKTOB MOCIIE KAk 100
3aHATHS:
e  MuHU-JIEKIINH — U3JI0KEHHUE MPEeNoaBaTesieM IpeIMeTHON nHpOpMaLIUH.
e CemuHaphl — 3apaHee MOATOTOBJICHHbBIE COOOLIEHMS, BHICTYIIJIEHHE U 00CYKIEHUE
e Jluckyccuu — mocTaHOBKA CIIOPHBIX BOIIPOCOB, OTPa0OTKA YMEHUSI OTCTauBaTh U ApryMEHTHUPOBATh
CBOIO TOUKY 3pEHHUS.
o [Ipe3enTanus — myOaMyHOE MpeACTaBICHUE ONPEAeNEHHON TEMbI WIIM BUACONPOIYKTA, B TOM YHUCIIE
B COLICETAX
e 3amura npoekTa — 000CHOBaHME U MPEJICTABICHHUE MTPOJEIaHHON paboThI
e Kpyraslii cton — HedopMaabHOE 00CyKI€HIE BHIOPAHHON TEMaTUKU
e MosroBas ataka — pelIeHHe HECTaHIapTHBIX 3a/1a4 B KOJUIEKTUBE
e PoneBsle UTpbI — NpeAsIoKeHHE PEOEHKY AeWCTBOBATH B KAOii- JINOO POJIM B MOAETUPYEMOit
CUTyaluu
Pestcum 3anamuii
ITpopomKUTENTLHOCTh OHOTO aKageMuyeckoro yaca - 40 MuH.
OO0111e€ KOJIMYECTBO YacOB B HENENIO — 1 yac.
3ansTus npoBoaAaTcs 1 pa3 B Henento no 1 yacy.
Ieaby 3a1a4M NPOrpaMMbl

Leas: popmupoBanue y o0ydaromuxcs riyooKoro 1 yCToH4MBOro HHTEpeca K MUPY >KUBOI IPUPOIBI,
npruoOpeTeHne HeOOXOAUMBIX MTPAKTUYECKUX YMEHUN U HAaBBIKOB ITPOBE/IEHUS IKCIIEPUMEHTOB, OCHOB
HCCIIEI0BATENBCKON AEATEIbHOCTH, HABBIKOB IyOJIMYHOTO MPECTABICHUS PE3YJIbTaTOB CBOEH pabOThI



3amaum:
Ooyuaromme:

- pacuImpeHue Kpyro3opa 00y4Jaronmxcs;

- pacuIMpeHUEenyrITyOJICHHE3HAHNHO0 YOI X CATTOOBIIaICHUFOOCHOBAMUMETO I0BITIO3HAH S, XapPaAK TEPHBIX T
JISIeCTECTBCHHBIXHAYK(HAOII0/IEHUE,CPAaBHEHUE, IKCTICPUMEHT, H3MEPEHHE);

- 00y4eHHEe CO3/IaHHIO HOBBIX MPOAYKTOB HA OCHOBE MMEIOIMXCS 3HAHUI

- oOydeHue mpuéMam MpeaCcTaBICHUs HHPOPMAIIUY;

- TOJrOTOBKA0OYYAIOIINXCS,0PUCHTHPOBAHHBIXHAOMOJIOTUYECKUUTIPODMITHO0YyUEHUS, K YCBOSHUIO

MaTepuasa MOBIIIEHHOTO YPOBHS CIOXKHOCTH IO XUMHUH.

PaszBuBarommue:

- Pa3BUTHEYMECHUHUHABBIKOBIPOCKTHO-HCCIIEIOBATEIbCKONICATEIHHOCTH;

- Pa3BUTHUETBOPUYECKUXCIMOCOOHOCTECHIMYMEHHIYUAIUX CCAMOCTOSTEILHOIIPUOOPETATHY IPUMEHSTh

3HAHUS Ha TIPAKTHKE,

- pa3BUTHE YMCHUU MYOJIUYHO MPEICTABISATH HHTEPECH CBOCH paOOTHI.

BocnurareibHble:

- BOCITUTAHUEIKOJIOTHUECKOUTPAMOTHOCTH;

- BOCITUTAHUEIMOIIMOHATLHO-IIEHHOCTHOTOOTHOIIICHUSIKOKP Y KAIOIIEMYMHPY;

- BOCIIUTaHUE YMEHUN pa0boTaTh B KOJUICKTHBE, OTBEYATH 32 YCIIEX OOIIEro JIena.

IINTAHUPYEMBIE PE3YJIbTATDI:

Ilnanupyemble pe3y/ibTarhl.

B npomecce  mpoxoxkaeHuss mnporpammbl  «JKO IOKOJEHHME» Yy 0Oydaromuxcs (OpMUPYIOTCS
CJIEIYIOLIME PE3YIbTAThI:

IIpenmeTHbie pe3yabTarhl:

* [I0JIy4aT BO3MOXHOCTb PacIIMPHUThb, CUCTEMAaTU3UpOBaTh U YIIyOUTh MCXOJHBIE MPEJCTABICHUS O
IPUPOAHBIX OOBEKTaX M SBIECHUSAX KaK KOMIIOHEHTAaX €IMHOTO MHUpPA, OBJAJACIOT OCHOBAMH IPAKTHKO-
OpPUEHTUPOBAHHBIX 3HAHUM O MPUPOAE, TPUOOPETYT 1EIIOCTHBIN B3I HA MUP;

*[10JTy4aT BO3MOXHOCTb OCO3HAaTh CBOE MECTO B MUPE;

*II03HAKOMSITCSI C HEKOTOPBIMHU CITIOCOOAMU M3YYEHHUS NPUPO/IbI, HAYHYT OCBAaUBaTh YMEHHS IPOBOIUTH
HaOdIOZIeHUsT B TPHUPOJE, CTaBUTh OIBITHI, Hay4yarcs BHJAETh M IIOHUMATh HEKOTOpbIE NPUUYUHHO-
CIIEZICTBEHHBIE CBSI3U B OKPY)KAIOILIEM MUPE;

*[10JIyyaT BO3MOXKHOCTb IpuoOpectu 0azoBble yMeHHs paboThl ¢ coBpeMeHHbIMU WKT cpenctBamu
norvcka MHGOpPMAIMU B 3JEKTPOHHBIX HMCTOYHHMKAX M KOHTpoiupyeMoMm HMHTepHere, Haydarcsi co3gaBarh
COOOIIEHHUS ¥ TPOEKTHI, TOTOBUThH U MPOBOIUTH HEOOJIBIINE PE3EHTALIMH U BUIECOPOITUKH. .

*[I0JIy4aT BO3MOXKHOCTh HAy4MTbCS MCIIOJNb30BAaTh pA3IUYHbIE CIpPAaBOYHbIE U3JaHUsS (cClloBapu,
SHIMKIIONEANH, BKIIOUas KOMIBIOTEPHbIE) M JETCKYI0 JIUTeparypy O TMpUpoje C Leablo TOUCKa
M03HaBaTeNbHON MH(OPMaIHU, OTBETOB Ha BONPOCHI, OOBSICHEHHH, /I CO3aHUSI COOCTBEHHBIX YCTHBIX WM
MUCbMEHHBIX BbICKa3bIBaHMM. HaydaTbcst mpeacTaBisaTh pe3yibTarbl y4eOHOM AEATeNbHOCTH MHTEPECHO U
YBJIEKATEIbHO B COLICETSX.

® HayyaTbCs NPEACTABIATH PE3YAbTaThl YUeOHOU AEATENbHOCTH HHTEPECHO U YBIIEKATEIbHO B
COLICETAX

JINYHOCTHBIE Pe3yJbTAThI:

*y4eOHO-TI03HABATEIbHBI MHTEpeC K HOBOMY y4yeOHOMY Marepuany M croco0aMm peleHHs HOBOM
3a/lauu;

*OpHUEHTallMsl Ha TOHMMAaHHWE NPUYMH YyclleXa BO BHEYYEOHOM JEeATeNbHOCTH, B TOM 4YHCIE Ha
CcaMOaHaJIM3 U CAaMOKOHTPOJIb Pe3ylibTara, Ha aHaJIN3 COOTBETCTBUS PE3YJIbTaTOB TPEOOBAHUSAM KOHKPETHOM
3a/auu;

*CIIOCOOHOCTh K CAMOOIIEHKE Ha OCHOBE KPUTEPHUEB YCIEIIHOCTH BHEYUEOHOH 1eATeNbHOCTH;

*(¢opMupoBaHME YyBCTBA OTBETCTBEHHOCTH 32 BBIINOJIHEHHOE JIEJI0

MertanpeaMeTHble pe3yabTaThl:

*IJIAHUPOBATh CBOU JEHCTBHS B COOTBETCTBHHM C MIOCTABICHHOM 3aJaueil U YCIOBHUSIMHU €€ pealn3alui,
B TOM YHCJIE€ BO BHYTPEHHEM IUIAHE;

*YYUTBIBAaTh YCTAHOBJICHHBIEC NPABUJIA B INITAHUPOBAHUH U KOHTPOJIE CIIOCO0a PEIICHHS;




*OCYILECTBIATh UTOTOBBIN U MOIIATOBBIM KOHTPOJIb 10 PE3YIIBTATY;

*OLICHUBATh MIPABUIILHOCTh BBIIIOJIHEHUS JIEHCTBHS Ha YPOBHE a/I€KBATHOW PETPOCHEKTUBHON OLIEHKH
COOTBETCTBHSI PE3YJIbTATOB TPEOOBAHUSAM JIaHHOMU 331241 U 3a/1auHON 00JIaCcTH;

*pa3iauyarh coco0 U pe3yibTar AeHCTBHSL.

*B COTPYIHUYECTBE C YUUTEIEM CTaBUTh HOBBIC YUeOHBIE 33/1a4H;

*CaMOCTOSITEJIbHO ~aJI€KBaTHO OLICHHWBaTh IPAaBUJIBHOCTh BBIIOJIHEHUS [JEHCTBUA M BHOCHUTH
HEOOXOIMMBbIE KOPPEKTHBHI B UCIIOJHEHUE KaK I10 XOAY €T0 pealn3alli, TaK U B KOHIIE JeHCTBUS.

*OCYLIECTBIATh IIOMCK HEOOXOAMMOW MH(pOpMAaLMU JUIs BBIIOJIHEHUS BHEY4EOHBIX 3aJaHuil C
MCIOJIb30BaHUEM Y4eOHOW JINTepaTypbl U B OTKPHITOM MH()OPMAIIMOHHOM MPOCTPAHCTBE, SHUUKIIONEANH,
CIPaBOYHMKOB (BKJIIOUAs 3JIEKTPOHHBIE, IM(PPOBBIE), KOHTPOIUPYEMOM IpocTpaHCcTBe MIHTEpHETA;

*OCYIIECTBIATh 3aMKCh ((PUKCAUio) BEIOOPOUYHON HMHpOpMAUKU 00 OKpYKAroIIeM MHUpe M O cebe
CaMOM, B TOM 4HCJI€ ¢ ToMOIIbI0 HHCTpyMeHTOB KT

*CTPOUTH COOOIIEHHS, MPOEKTHI B YCTHOM M NHUCHMEHHOW (opMe; CO3AaBaTh MPOCTEHIINE
BUJIEOPOJINKU

*IIPOBOJIUTH CPABHEHUE U KIACCU(DUKAIUIO 110 331aHHBIM KPUTEPUSIM;

*yCTaHaBJIMBATh IPUUNHHO-CJICICTBEHHbIE CBA3U B U3y4aeMOM Kpyre SIBICHUH;

*IIOCTPOUTH PACCYXAECHUS B (OpME CBS3U MPOCTHIX CYX ACHUN 00 00BEKTE, €r0 CTPOCHUH, CBOMCTBAX
U CBSI3SIX;

*JI0IIyCKAaTh BO3MOYKHOCTb CYIIIECTBOBAHUS Y JIIOJIEH PA3JIUYHBIX TOYEK 3pPEHHS, B TOM 4YHCIE HE
COBIIQJAIOLIMX C €ro COOCTBEHHOW, W OpPUEHTUPOBAaTbCA Ha IMO3ULIMIO IapTHEpPa B OOIIEHUH H
B3aHMMOJCHCTBHU;

*(opMynupoBaTh COOCTBEHHOE MHEHHUE U MO3ULIUIO;

Conep:xanue y4eOHOro mniaHa.

TemaTnueckoe MIIaHMPOBaHHUe.

Ne Hassanmue pasnena Konn4yectBo yacoB Dopmbl
KOHTPOJIA

BCEro| Teopusi nNpaxKkTuka

1 |laGoparopus ycmexa. 3 3 0 BxomHoe
TMarHOCTHYECKOE
cobecenoBaHme

BBonHoe 3aHsATHE. 3HAKOMCTBO C IJIAaHOM paloTh]
KpYKKa.

buonoruyeckas aboparopusi, npasuia paboTsl B HEH.
O60opynoBaHHE OHOJIOTMYECKOH J1abOpaTOPHUH.
O6opynoBanne « Touku Poctay. [IpaBuna TexHUKH
0€30MMacHOCTH NP paboTe B J1abopaTOpHH.

2 Mup noa MUKpPOCKONOM 17 4 13 UlaGopaTopHble
THI
Metoapl u3ydeHHs] OMOJOTHYECKUX OOBEKTOB. abotet c
MHKPOCKOTIOM,
YBenTMuuTENbHBIE TPUOOPHI. b
M v . 0T4€T 0 padore,
UKPOCKOII. YCTPOMCTBO MUKPOCKOIIA, MPaBHIIa CAMOCTOSTETEHAS

pabOThI ¢ HUM.
UlaGopaTopnas pabora Ne 1: «YcTpoiicTBO
MHUKPOCKOTIay.

DJEeKTPOHHBIH MUKPOCKOII, €r0 0COOEHHOCTH.
Co3manne BUACOPOJIMKA « Y CTPOWCTBO MUKPOCKOIIA
Kitetka: ctpoeHune, cocTaB, CBOMCTBA.
MuxkponpenapaTsl. METObI IPUTOTOBIEHUS U
M3Y4YEeHHE MIPETapaToB «KHUBas KIETKa», « BPEMEHHbIN
MUKpoIpenapar «(pUKCUpOBaHHBIA MUKpOIpenapaTy.

[paboTa, cozaHue
MPE3CHTAIUN U
BHJICOPOJTUKA




JTaGopaTopnas pa6ota Ne 2: «M3roroBieHue
BPEMEHHOT'0 MUKPOTIpErapara

KneTtku pactenuit mog MUKpockonom. M3rorosieHne
MUKpoTpenaparoB 1 ux uzyuenue. Cosmanue
BHJICOpOJUKa « MUKpompenapaTy.

3yueHue pacTUTENbHON KiIeTKU. [IpuroTosiieHue
IpernapaTa KOKUIbI JTyKa, MAKOTHU IUIOZ0B TOMAra,
s16110Ka, KapTo(enst U UX U3y4eHHE II0J MUKPOCKOIIOM.
Ulaboparopubie paboTei:Ne 3, 4 «IIpuroroBneHue
IpernapaTa KOKUILbl JTyKa, MAKOTHU IUIOZ0B TOMAra,
PAOKHBI U MX U3y4EHHE 0] MUKPOCKOIIOM»

UlaGoparopHast pabora «IIpuroroBnenue
MUKpoOIpenapara kapTogens, s0J0ka U UX H3y4YCHUE
07T MUKPOCKOTIOM.

Co3nanue Buaeopoivka « Kierku pacteHuid mop
MHKPOCKOITOITOM»

bakTepuun u rpuObI O] M0 MUKPOCKOIIOM.
[IpuroToBieHNEe CEHHOTO HACTOS, BhIpAIllUBAHNE
KYJIBTYPbl CCHHOM IIAJIOYKH U U3Y4YEHHUE €€ MO
MukpockorioM. JlaboparopHas padorta Ne 5
«BpIpamuBanue KyJbTypbl CCHHON NAJIOYKH U
W3Y4YECHHE €€ 110J MUKPOCKOIIOM.

Co3nanue BHICOPOJIMKA « 3HAKOMBTECH, KHBas
OaKTepHsD».

[IpuroroBieHre MUKpoOIIpenapara IpoxoKkeil u
M3y4eHHe ero 1ojJ MUKpPOCKONnoM. BeipamuBanue
MJIECEHU U U3yUEHUE €€ M0 MUKPOCKOIIOM.
UlaGopaTopubie paboTsl Ne 6: «IIpurorosnenue
MUKpOIIpenapara ApoxiKeld U U3y4eHHE ero o
MHUKPOCKOTIOMY,

JIaGopatopHble paboThl «BeIpalniiBaHue MIECHEBBIX
rpuboBy», «3yueHue cTpoeHHs MIIECHEBBIX IPUOOB
o1 MUKpockonom» .KynbTypansHblie U (pU3H0I0T0-
O0MOXHMMHYECKHE CBOMCTBA MUKPOOPTaHU3MOB.

Co3nanue BUACOPOIUMKOB « Ilnecenp ObIBaeT
azHas» U « CeMelKa IpOKKEN».

Kononun MHUKPOOPTaHU3MOB. Mertonpl
BbIpalllUBaHW A u HN3YUYCHU KOJIOHHH
MUKpOOpPTaHu3MoOB.  [lutarenbHble  cpenbl  JUid
BBIpAIIMBAHUS ~ MHKPOOPTaHM3MOB.  BrIpamuBanue
KOIOHMM W W3y4yeHHWEe WX TOA MHUKPOCKOIIOM.
JlaGopatopuasipabora Ne 9: «BeipamuBanue KOJIOHUMN
M U3y4eHHUE UX TOJ] MUKPOCKOTIOMY. «

[llkoma  mox  MuKpockomoMm.  IIpuroroBieHwue
MUTATEILHON Cpensl TUTST BBIpAIUBaHUs]
MHUKPOOPTaHHU3MOB.

UlaGoparopnas paborta No 10. «IToceB»

MUKpPOOPTraHu3MOB. V3yueHue OaKkTepHOIOrHYEeCKOro
COCTOSIHUSI Pa3HbIX IMOMEIIEHUN MIKOJIbI (KOPHIOD,
KJIACCBhl, CTOJIOBAsl, TyaJeT U ap.)

Odopmrnenue pe3yabTaToB HCCJIIEI0BATENLCKOM
pabotel. Co3manme BuupeopoiukoB «lllkoma 1o
MuKpockoromy. [lonb3a u Bpea MUKPOOPTaHHU3MOB.




Brnusinue ¢pusnueckux U XUMHYECKUX (DAaKTOPOB
HAa  pOCT HM  pa3BUTHE  MHKPOOPTaHH3MOB.
BrusiHneaHTHOMOTHKOBHAPA3BUTHE

MUKPOOPTaHHU3MOB.
3 [KusHenesiTeIbHOCTh PACTEeHUI — B3IJISI U3 14 2 12 OTtuéT 00
s1adopaTropuu PKCKYpCUU
OOmen BemiecTB y pacteHuil. [pixanme. Mcnapenue PaGora c
BOJABI  PAaCTEHUSIMU. N3ydyeHue  MexaHU3MOB OIIPCACIATCIIIMHA.
WCHAPEHUA  BOABI  JMCTBIMM. Typrop B 3rorosnenue
PKU3HUPACTCHU. repoapust

PesynbTaTsl paboThI

Ulaboparopraspabora Nell «/IpIxaHUETHCTHEBY, >
¢ upoBoi

Ulaboparopnass pabora Ne 12 «3aBucumocTb ImabopaTopueii «
TPpaHCIIUpalun 158 TCMIICPATYPhI oT I101IIaau Touka POCTa»’
[MOBEPXHOCTHU JIUCTHEBY. TBOpueckas paboTa,
JlaGopatopnass pabora Nel3 «lcmapenue BOJbI 3aIUTa TBOPYECKUX
ITUCTBSIMU JI0 U T1OCJIC TIOJTUBAY. pador
Ulaboparopuas pabota Ne 14 «TypropHoe cOCTOSHUE

KIICTOK) .

Co3znanue BUACOpoIiMKa « Bee Mbl AbIIuMY,

CozaHue BUJICOPOJIMKOB «DJIEMEHTHl KOHCIUPALIUU B
TpaHCIIMpauun», « YTo Takoe Typrop».

BoznyimiHoe mnuTaHue pacTeHUl —  (OTOCHHTES.
Kyrtukyna. VYcnoBus mnpopactaHus cemsH. JleneHue
KineTok.  Pactenus.  MHorooOpasue  pacTeHHH.
3HaueHUE PACTCHHUM B NPUPOAEC U >KU3HHU YEJIOBEKA.
BereratnBHOEpa3MHOKEHUEPACTEHUM.
Ulaboparopnaspadora No 14 «DoTOCUHTE3Y.

UlaGoparopnas pabotra Ne 15 «3HaueHHe KYTUKYIBI U
MpOOKH B 3aIIUTE PACTCHUI OT UCTIAPEHUS.

UlaGopaTopnas padora Ne 16«Y crnoBust mpopacTaHus
ceMsiH. 3HaueHUue BOJIbl U BO3yXa JJIsl IPOpacTaHus
CEMSH.

UlaGopaTopnas pabota Ne 17 «OGHapyxeHue
XJIOPOIIJIACTOB B KJIETKAX PACTECHHID ,
Coznanne Buaeoposinka « JKu3Hp pacTeHuii.
[TonBeneHue UTOTOB.

Uroro 34 9 25

Conepxanue
JlabopaTopus ycnexa(3 4).

BBonHOe 3aHsTHE. 3HAKOMCTBO € IUTAHOM PabOTHI KpyKKa. bruonorndeckas iabopartopusi, mpasuia pabOTHI
B Heil. O0opynoBanue Ouosoruueckoi nadoparopun. O6opynoBanue « Touku Pocta». IlpaBmiia TeXHUKH
6e30macHOCTH IpU paboTe B 1a00paTOPUH.

Mup nox mukpockonom(18 yacos).

Mertozb! u3ydeHus: OMOJIOTHYECKUX O0OBEKTOB. YBEIMYUTEIbHBIE PHOOPHI.
Muxkpockor. YcTpoicTBO MUKPOCKOIIA, IPaBHiia pabOThl C HUM.
JlaGoparopHast paGora Ne 1: «YcTpOHCTBO MHKpPOCKOMay. OIEKTPOHHBIH MHMKpPOCKON, €ro



ocobenHoctu. Co3aHne BUACOPOIUKA « YCTPOMCTBO MUKPOCKOTIA»

Knerka: crtpoenue, cocrtaB, cBoicTBa. Mukpomnpenaparbl. MeTonbl NPUTOTOBICHUS W H3YyYCHHE
MpemaparoB <«OKUBas KJIETKa», <« BPEMEHHBIA MHKpoIpernapar» «OUKCHPOBAHHBIA MHKPOIpPErapar.
JlaGoparopnass pabora Neo 2: «M3roroBieHue BpEMEHHOTO MUKpompenapara» KieTrku pacTeHuid mon
MHUKpPOCKOIIOM. M3roroBieHue MHUKpOIIpenaparoB U HMX H3y4YEHHE. Coznanue BHIEOpPOJIMKA  «
Muxkpomnpenapar.

N3yuenne pactutenbHOM KkineTku. [Ipurorosienue npenapara KO>KUILbI JIyKa, MSKOTH IUIOAOB TOMAra,
si010Ka, KapTodens U UX M3ydeHHe moa Mukpockornom. JlaGoparopusie pabotei:Ne 3, 4 «lIpurotosinenue
Ipernapara KOXHIbI JIyKa, MSKOTH IUIOJOB TOMara, pPSOMHBI M HMX HU3yYEHHUE 0]l MHMKPOCKOIIOM)
«[IpuroroBienne MuKporpemnapara kaprodens, sS06J0ka UM UX H3ydeHue mox Mukpockornom.CoznaHue
Buzeoponuka « Kilerku pacteHuii mog MUKPOCKOIIOM»

baktepun u rpuObl moxg  1oJ MHUKPOCKONOM. I[IpuUroToBiIeHHE CEHHOTrO HACTOS, BbIpAlMBaHHE
KYJIBTYPBl CEHHOU TMaJIOUKH U u3ydeHue e€ mox Mukpockonom. Jlaboparopuas padora Ne 5 «BripaniuBanue
KYJIBTYpbl CEHHOH Majlo4Ku M u3ydeHue e€ moj MUkpockornom». CoznaHue BUICOPOIUKA « 3HAKOMBTECH,
KUBasi OaKTepuUs».

[IpuroroBienrne MHUKpoIlpenapara IpOXOKe M M3ydeHHEe ero IMoJ MHKPOCKONOM. BripamiuBanue
IUIECEHH W H3y4YeHHe ee Iox MHUKpockomoMm. Jlaboparopueie paboter Ne 6, 7, 8: «lIpurotoBnenue
MUKpOTIpernapara APOxKeH U HW3yd4eHHE ero Mo MUKPOCKONOMY», «BwIpaniuBaHue MIECHEBBIX T'PUOOBY,
«/3yueHne CTpOEHHMs IUIECHEBBIX TIpHOOB TOA  MHKpOcKormom».KymbTypanapHble W (hHU3HOIIOTO-
OMOXMMUYECKHE CBOWMCTBa MUKpoOopraHuzMoB. Co3maHue BUICOPOIUKOB « IlneceHb ObIBaeT pasHas» U «
Cewmeiika ApoXxKen».

Komonun wmukpoopraHuzMoB. MeToAbl BBIPAIIMBAHUS M U3YYEHUS KOJIOHUH MHKPOOPTaHH3MOB.
[IutarenpHble cpeabl UIsl BhIpAIMBAaHUSI MUKPOOPraHU3MOB. BhIpaniuBaHue KOJIOHUN U M3YyYEHHE UX IO
Mukpockomnom. JlabopatopHas padota Ne 9: «BripainuBanue KOJIOHUHN U U3ydYE€HUE UX M1OJI MUKPOCKOIIOMY. «

[lkona mox  MukpockornoMm. IlpuroroBneHue nuTarenbHOM  cpeAbl Uil BbIpAlIMBaHUS
MukpoopranusmoB. JlaGoparopnas pabora Ne 10. «IloceB» MukpoopraHusmoB. I3yueHue
0aKTEepPHOIIOTUIECKOTO COCTOSHUS Pa3HBIX MOMEMICHUH IIKOMIBI (KOPHIOP, KIACCHI, CTOIOBAs, TyaJleT U Ap.)
Odopmienue pe3ynpraToB uccienoBarenbckoil pabotel. Cosnanue BugeoponukoB «lllkoma mox
MuKpockorom». [losb3a u Bpea MUKpOOPIaHHU3MOB.

Bnusaue ¢u3mueckux U XMMHYECKHUX (DAaKTOpOB Ha POCT M Pa3BUTHE MHUKPOOPraHU3MOB. BiusHue
aHTUOMOTHUKOB Ha pa3BUTHE MUKPOOPTaHU3MOB.

Pasnen 3. ZKuzHeaesATeIbHOCTH PacTeHN — B3IIAA U3 Jiaboparopuu ( 13 yacos)

OOwmeH BelecTB y pacteHuid. Jpixanue. Mcnapenue BoJbl pacTeHussMU. V3yueHne MexaHu3MOB UCTIapEHUs
BOJBI JINCTbAMU. Typrop B )KM3HH PaCTCHH.

Jlaboparopnas padota Nel1 «/Ipixanue nucteeBy, JlaboparopHas padora Ne 12 «3aBucumocTsb
TPAaHCHUPALMK U TEMIIEPATYPHI OT IUIOINAAN TOBEPXHOCTH JIUCThEeB». JlabopaTtopHas pabora Nel3
«HWcnapenue BObI TMCThSIMU J10 U Tociie noauBa. Jlaboparopnast padota Ne 14 «TypropHoe cocTosiHue
ki1eTok» . Co3gaHue BUIEOPOIUKOB « Bece MBI IBIIIMMY, « DIEMEHTHI KOHCIIUPALMK B TPAHCIIMPALIUN, «
Uto Takoe Typrop».

Boznymnoe nutanue pacteHnii — ¢orocunte3. Kytukyna. YcnoBus npopacranus cemsH. [lenenue
kieTok. Pactenusi. MHOrooOpasue pacteHuil. 3HaueHUEe pacTeHHU B IPUPOJIC U KU3HHU YETIOBEKA.
BereratuBHOE pa3MHOKEHUE PaCTEHUI

Jlabopartopnast pabota Ne 14 «DortocunTes». Jlaboparopuas padora Ne 15 «3HaueHue KyTUKYIIBI U TPOOKHU
B 3alllUTE paCTeHUH OT ucnapenus». JlaboparopHas padota Ne 16«Y cioBus npopacTaHus CeMsH. 3HaueHHe
BOJIbI M BO3/1yXa IS IPOPACTAHUS CEMSHY.

JlaGopatopHnas padora Ne 17 «OOHapykeHUE XJIOPOIJIACTOB B KJIETKAX PACTEHHUI» ,

[TonBenenue UTOroB.

Pa3nes 2. KoMmiiekc opraHu3anHOHHO-TIeJaroru4ecKuX ycJI0BHil

YciaoBus peaau3zannu NporpaMmmabl.
Mamepuanvhno-mexnuueckoe obecneuenue .



Opranu3zalioOHHbBIE YCIOBHS, TO3BOJISIIOIINE PEATU30BaTh COJEPKAHUE TOTIOTHUTEIHLHOM 00pa30BaTEIbHOMN

MIPOrpaMMbl «IKO MOKOJIEHUE)» MPENIOoIaraloT HaIMYKe CIeAyI0Iero 000py10BaHus:

- IOMEIICHUS, YKOMITJIEKTOBAHHOT'O CTaHAAPTHBIM y4eOHBIM 000pYIOBaHUEM B MEOEINBIO (TOCKA, TaPTHI,
CTYJIbsI, IKA(BI, ITEKTPOOOECIICUCHHE, );

- CBETOBBIC U DJICKTPOHHBIE MHKPOCKOIIBI

- rdpoBas J1abopaTopus 0 OUOJIOTHH;

- KOMILJIEKT TIOCYIbI B 000PYAOBAHHUS JJIsl YICHUUYECKUX OIBITOB;

- MYJIbTUMEIUIHOTO 000pyA0BaHUs (KOMIIBIOTEP, HOYTOYK, IPUHTEP, MYJIbTUMEIUHAS T10CKa, (IIdII-
KapThbl, IKPaH, CPEJICTBA TEICKOMMYHHUKAITNH (JIOKAJLHBIC TKOJIBHBIE CETH, BHIXO/ B UHTEPHET)

Dopmbl ammecmayuu, KOHMPOJA.

JlJis OTCIe)KMBaHMS PE3yIbTATUBHOCTH 00Pa30BaTEIBHOTO MIPOIIECcca MO MPOTrpaMme

«IKO MOKOJICHHUE» UCTIONB3YIOTCS CIEAYIOUIUE BUABI KOHTPOJIS:

- IPEABAPUTENBHBIN KOHTPOIb (MPOBEPKA 3HAHUH yJalTUXCS Ha HAYaJTbHOM dTarie OCBOCHHUS IIPOTPaAMMBbI) -
cobece0OBaHUE;

- TeKYIIHA KOHTPOJIb (B TEYCHHE BCETO CPOKA PeaTU3aAIMU TPOTPAMMBI);

- UTOTOBBIM KOHTPOJIb (3aKIIIOUMTENbHAS IPOBEPKA 3HAHUM, YMEHUH, HABBIKOB [0 UTOT'aM.pean3aliu
IIPOrPaMMBbl).

Peanuzamus nporpamMmsl mpeycMaTpuBaeT cieayronue GopMbl IPOMEKYTOYHON U UTOTOBOI
aTTecTaluu:

—  BBINIOJHEHUE MPAKTHYECKUX/Ta00paTOPHBIX padoT (IIOCTaHOBKA OMBITA, SKCIIEPUMEHTA);
— BBINOJIHEHHUE TBOPUYECKUX pabOT; CO3/1aHNE IPE3EHTALUN U BUIEOPOIUKOB.
— HMHJIUBHUIYaJbHBII MHCEMEHHBIN U YCTHBIN OMPOC, (YPOHTAIBHBIN OIPOC;
— BUKTOpPHUHBI;
— KOHKYpCHI;
— coznanue GoToanbO0MOB;
— Mpe3eHTalus U 3alUTa UHIUBUAYAJIbHBIX U KOJUIEKTUBHBIX IPOEKTOB U TBOPYECKHX PadoOT;
—  3alIUTa IPOEKTOB.
— 3amuTa nopTdoaro (MPOXOAUT HAa UTOTOBOM 3aHATHUU B (OpPME MPE3CHTALUHN).
Taxoke kK popmaM aTTecTallii MOTYT OTHOCUTHCS:
- Yuactue oOydarommxcsi oObEIMHEHUS B KOHKypCax, OJMMIHNAAAaX M KOH(PEpeHUUsX OO0JacCTHOrO H
BCEPOCCUNCKOTO YPOBHSI.
— OT3BIBBI pOIUTEINEH.
— IlyOnukanuu o pesynapTarax AesTeabHoCcTH 00beannenus B CMU.
— AHalIuTHYECKUH Marepuaj Mo UTOraM IPOBEIECHMS MEeAarornyeckoi TUarHoOCTHUKH.

®opMbl OTCIASKUBAHUS U (PUKCALIMU NTPEIBABICHUS 00pa30BaTEIbHBIX PE3YJIbTATOB YUaIIUXCS MOTYT ObITh
IPEJCTaBICHbI B BUJIE: TPAMOT, AUIIJIOMOB, CEPTU(PHUKATOB, TOPTHOJINO YJaIIUXCsl, OTYETHBIX BBICTABOK,
AHAIIMTUYECKUX PE3yJIbTaTOB.
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HNuTepHeT-pecypcnbl

1. http://www.sci.aha.ru/ATL/ra21c.htm — Guonoruueckoe pasnoobpasue Poccuu.

2. http:/mww.wwf.ru — Beemupnsiii houa qukoit mpupoast (WWF).
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