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IHosicHuTeIbHAA 3aIIMCKA.
HanpagsjieHHOCTH POrpaMMbl: €CTECTBEHHO-HAYYHAS.
AKTYaJIbHOCTH POTPaMMbI

CoBpeMeHHBII yueOHBIH MPOIIECC HANPABJICH HE CTOJBLKO Ha JOCTH)KEHHE PE3yJIbTaTOB B 00J1aCTH
MPEIMETHBIX 3HAHHUH, CKOJIBKO Ha JINYHOCTHBIM pocT pedenka. OOyueHue 1o HOBBIM 00pa30BaTEeIbHBIM
CTaHJapTaM MpPEAyCMaTPUBACT OPraHU3aAIUI0 JICATSIILHOCTH Y4YalMXCs, KOTOpas CIOCOOCTBYET
PaCKPBITHIO BHYTPEHHETO MOTEHIIMATA KaXI0T0 YUCHUKA, Pa3BUTHE U MOIEPKAHKUE €0 TaIaHTa.
OHUM U3 KITFOYEBBIX TPEOOBaHUI K OMOJIOTHYECKOMY 00pa30BaHUIO B COBPEMEHHBIX YCIOBHUSAX H
BaKHEHIIMM KOMIIOHEHTOB peanuzauuu PI'OC sBisercs oBiaJeHUe yJallluMUCS IPaKTUYECKUMHU
YMEHHUSMU ¥ HaBbIKAMH, TIPOCKTHO — UCCIIEIOBATEIBCKON JICATEIbHOCTHIO.

3aHATHS 110 JOTIOJHUTEIHHOW 001e00pa30oBaTeNbHON MporpaMMe Mo OMOJIOTHH CIOCOOCTBYIOT
Pa3BUTHIO MHTEIICKTYAIBHOW OJapEHHOCTH yYallluXcs, B3aUMOCBS3b M MIPEEMCTBEHHOCTh OOIIETo U
JOTIOJTHUTEIBHOTO 00pa30BaHus B IIIKOJIC U BOCIIUTAHUS B CeMbe. [I[pUMEHEHNE UTPOBOI METOIUKH U
COBPEMEHHBIX TEXHOJIOTHH JJIsl Pa3BUTHUS HMHTEIUICEKTAa II03BOJIUT MIKOJIBHUKAM CaMOCTOSITEIBHO
noJry4yathb 0oJjiee riTyOOKKe 3HaHUS 110 OT/ICIbHBIM, HHTEPECHBIM JJIsl HUX TeMaM, JIEMOHCTPUPOBATh UX
B HWHTEJUICKTYyaJbHBIX COpeBHOBaHUsX. lcmonb3oBanue oOopymoBaHusi meHTpa «Todka pocrtay
MO3BOJISICT CO3/IaTh YCIOBHSL:
* JUIS paCIIMPEHUs COACPIKaHUS IIKOJIHLHOTO OMOJIOTHYECKOT0 00pa30BaHus;
* JUIs1 TOBBILLIEHUS I03HABATEIbHON aKTUBHOCTH O0YYaIOUINXCS B €CTECTBEHHO-HAY4YHOI 00J1aCTH;
* IS pa3BUTHS TUIHOCTH PeOCHKA B mporiecce 00ydeHus OMOJIOTHH, ero CIIOCOOHOCTEH,
(GbOpMHUPOBaHUS U YIOBIETBOPEHHSI COLIMATBHO 3HAYMMBIX HHTEPECOB M TIOTPEOHOCTEIH;
* JUTst pabOTHI C OJIAPEHHBIMU IIKOJILHUKAMU, OPTaHU3AIMU X PA3BUTHUS B PA3IMYHBIX 001aCTAX
00pa3oBaTeNbHON, TBOPYECKOW JeATeNbHOCTU. [lpuMmeHsiss nupoBbie J1adOpaTopuu BO
BHEYPOYHOH JIEATEIBHOCTH IO OWOJOTMH, YydYallhecs CMOTYT BBIIOJHUTh MHOXECTBO
1abopaToOpHBIX PabOT U IKCIIEPUMEHTOB.

AJpecat nporpamMmbi:

[Iporpamma paccuntana mist ooyqarommxcs 11-16 ner (1 Bo3pactHas kareropust 11-12 ner, 2
Bo3pacTHas kateropus 13-16 ner). Ilporpamma mocTymHa JUisi ETEH, MPOSBUBIINX BBIIAOIIHECS
CIOCOOHOCTH (OJJapeHHBbIE), 1eTel ¢ OrpaHNYEHHBIMU BO3MOXKHOCTSMHU 37I0POBbsl (HapylIeHHE 3pEHHS
U ClIyXa), AeTel, HaXOASIUXCS B TPYIHOM )KU3HEHHON CUTYallUH.

Cpok ocBoeHusi nporpammsl: 1 rof.

O0BeM nporpamMmbl: 68 akajieMUYECKUX YacoB.

PesxxuMm 3aHATHIL: 2 aKaJeMUUECKUX Yaca B HEIETIO.
Yueonas rpynna: g0 10 yganxcs.

®opma opranusanyuu o0pa3oBaTeJbHOI0 NMPOLECcca: OYHas.
YcaoBus peajM3anuu NporpaMMbl
Texnnueckoe obGecrnieueHne 00pa3oBaTeILHOIO NPoOLECCa:
[lepconanbHbIi KOMIBIOTEP (HOYTOYK).
Komnonku.
IIpoexTop MynbTUMEAUIHBIN.
[udposas naboparopus Mo GUOIOTHH.
HudpoBoit MuUKpOCKOII.
O06opymoBaHuUs AJIs TPOBEACHUS OMOJIOTUYECKUX OIBITOB U SKCIIEPUMEHTOB.

oL E

@opMbl OpPraHu3alMUd 00pPa30BATEJbLHON JAeATEJbHOCTH U PEKUM 3aHSATHI
['pynmoBsie — /151 BCE# TPyMIIbI, IPU U3YICHUH OOIIUX M TEOPETHIECKUX BOIPOCOB,
WHJIMBU1yaJIbHO-TPYIIIOBHIE HA MPAKTUYECKUX 3aHATHUSIX.

Ha 3ansatusx npumensercs nuddepeHnpoBaHHbIN, HHIUBUAYATBHBIN TOIX0 K
KaKI0MY oOy4aroliemMycs. 3aHsITHs MPOBOATCS | pa3 B HEJEINO.



OcHoBHas oeJb: BCCCTOPOHHEC PAa3sBUTUC IIO3HABATCIIBHBIX CIIOCOOHOCTEH U opraHu3anus OocCyra
o6yqafoumxc;1, paciiupC€HUE X KPYyro3opa U INOBBINICHUEC MOTHUBAIUU K YUCHUIO.

3agaun:

- oOpa3oBaresbHas: paclIUPATh KPYro30p, MOBBIIATH HHTEPEC K MPEIMETY,
MOMYJISIpU3alisl UHTEIEKTYaJIbHOTO TBOPYECTBA,

- pa3BUBAIOIIAsA: Pa3BUBAThH JJOTHYECKOE MBIIILIEHUE, HA0IIOAATeIbHOCTh, YMEHHUS YCTAaHABINBATh
MPUYUHHO — CJICJICTBEHHBIE CBSI3U, YMEHUS pAacCyXIaTh U JIeJaTh BBIBOJBI, MTPOIAran/ia KyjabTa
3HaHUH B CUCTEME JYXOBHBIX IEHHOCTEH COBPEMEHHOTO MTOKOJICHHUS;

- BOCIIUTATENIbHAS: pa3BUBaTh HAaBBIKM KOMMYHUKAIlMM W KOJUIGKTMBHOW pabOThl, BOCHHTAHUE
MOHUMAHUS SCTETHUYECKUN LIEHHOCTH MPHUPOAbI M OEpEeKHOTO OTHOIICHUS K Hel, oObeAuHeHHue u
OpraHM3alys J0Cyra yJaluxcs.

I[nanupyemble pe3ybTaThl.

B pesynpTaTe OCBOGHHS TPOrpaMMbl BHEYPOYHOW JAEATEIBHOCTH «3aHMMAaTelIbHas OWOJIOTHUS »
o0ydJaroIiuecst Ha CTYIICHH OCHOBHOTO 00IIero 00pa3oBaHUs:

- TOJy4aT BO3MOXKHOCTh PACHIMPUTh, CUCTEMAaTU3UPOBATh M YIIyOUTh HCXOJHBIC TPEACTABICHUS O
MMPHUPOAHBIX 00BEKTaX U SIBJIECHUSIX KaK KOMIIOHEHTaX CANHOI'0 MHpa, OBJIAACKOT OCHOBAMHU ITPAKTHUKO-
OPUECHTUPOBAHHBIX 3HAHUI O MPHUPOJIE, TPUOOPETYT IEITOCTHBIN B3IIISA] HA MUD;

- IIO3HAKOMITCA C HCKOTOPBIMU crnocobamu HU3Yy4CHUS MPUPOJbI, HAYHYT OCBAWBATh YMCHU IIPOBOAUTH
HAOJIIOZICHUS, CTaBUTh ONBITHI, HAYYaTCs BUJICTh M IOHHUMATh HEKOTOPBIC MPUYUHHO-CIICICTBEHHBIC
CBSI3HU B OKPY’KAIOILIEM MUPE;

- TOJy4YaT BO3MOXXHOCTh HAYUUThCS HCIIOJIB30BAaTh DPA3JIMYHBIC CIPAaBOYHBbIC H3JaHUs (CIOBapH,
SHIMKJIONENH, BKIIIOUasi KOMIIBIOTEPHBIE) U JIMTEPATYpPy O MPUPOE C LEJIbIO MOMCKA T03HABATEIbHON
uHpOpMAIIMK, OTBETOB HA BOINPOCHL, OOBSICHEHWH, JUIsI CO3JaHUs COOCTBEHHBIX YCTHBIX WM
MIHUCbMEHHEBIX BBICKA3LIBAHUM.

JIn4HOCTHBIE, MeTaNpeIMeTHBIE H ITPeIMeTHbIE Pe3YJILTATHI 0CBOEHHS Y4eOHOT 0 peaMeTa.
B coorBercTBUM € TpeOOBaHUSAMH K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 0OOpa30BaTEIbHOM IPOrpaMMbI
obOmero o6OpazoBanus denepanbHOr0 TOCYJAPCTBEHHOTO O0O0pa30BaTENIBHOTO CTaHJAapTa OOydeHHE
HAMpaBlIEHO HA JOCTHIKEHHE YYAIUMUCS JIMYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX pPE3YyIbTaTOB.
JINYHOCTHBIE Pe3yJIbTATBHI OTPAKAOTCS B WHAMBUIYAIbHBIX KAa4eCTBCHHBIX CBONCTBAX y4YallIUXcs,
KOTOpBIE OHU JOJIKHBI IPUOOPECTH B MPOIIECCE OCBOSHUS yUeOHOT0 MpeIMeTa:

- yueOHO-T03HaBaTENbHBIN HHTEPEC K HOBOMY Y4eOHOMY MaTepHaily ¥ crioco0aM petieHusl HOBOH 3a/1auu;

- OpUEHTAIlUs Ha MOHMMAaHKE NMPUYMH yCIleXa BO BHEYUEOHON NEesATENIbHOCTH, B TOM YHCJE Ha

CaMOAaHAJIU3 W CAMOKOHTPOJIb pe3yibTaTa, Ha aHajau3 COOTBETCTBUS PE3YJbTATOB

TpeOOBaHUAMKOHKPETHON 3a/1a4H;

- CHOCOOHOCTB K CAaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIIELTHOCTH BHEYUEOHOM IeATEIbHOCTH;

- YyBCTBO MPEKPACHOT0 M ICTETUYECKHE UyBCTBA HA OCHOBE 3HAKOMCTBA C IPUPOTHBIMU OOBEKTaMH.

MeranpeamMerHble pe3yJbTaThl XapakTepPU3YIOT YPOBEHb CHOPMHUPOBAHHOCTH
YHUBEPCAJIbHBIX  CMOCOOHOCTEM  ydaluxcs, MpOSBISAIOIIMXCS B IO3HABAaTENIbHOM U
MIPaKTUYECKOU

NEeATEIbHOCTH:

- CITOJIB30BAHNE CIIPABOYHOU U JOTIOJHUTEIBHOM JIUTEPATYPHI;

- BJIaJICHHE HUTUPOBAHUEM M PA3JIMYHBIMHU BUJIAMH KOMMEHTAPUEB;

- HCTIOJIb30BAHUE PA3IMYHBIX BUI0B HAOIOICHNUS;

- KAUECTBEHHOE 1 KOJIMYECTBEHHOE OMMCAHUE U3y4aeMOro OObEKTa;

- IPOBEJICHUE DKCIIEPUMEHTA;

IIpeaMeTHbIe pe3yabTaThl XapaKTEPU3YIOT OMBIT YYAIIMXCS, KOTOPBIA MpUOOpeTaeTcs W 3aKperuisiercs B

IIPOLIECCE OCBOEHUS IIPOrPaMMBbl BHEYPOUHOU JAEATEIbHOCTH:

- OCYILECTBIISAITh TOUCK HEOOXOAMMOM HHGOpMAIMK JUIsl BBINOJHEHUS BHEYYEOHBIX 3aJaHUN C

UCIOJIb30BaHWEM y4yeOHOW JuTepaTypbl M B OTKPBITOM HH(POPMAIIMOHHOM MPOCTPAHCTBE,

SHIMKIIONIEINH, CIIPABOYHUKOB (BKJIFOYAs 3JIEKTPOHHBIE, IIM(PPOBBIE), KOHTPOJIUPYEMOM IMPOCTPAHCTBE

WuTepHera; - NpOBOIUTH CPaBHEHUE U KJIACCU(UKALIMIO 110 33JaHHBIM KPUTEPUSIM;

- YCTaHaBJIMBaTh IPUYNHHO-CIIE/ICTBEHHBIE CBSI3U B U3y4a€MOM KpPYT'e SIBJICHHI;

- CTPOHUTH pacCyKIeHHs B (hOpMe CBSI3U MPOCTHIX CYKICHUH 00 00BEKTE, €ro CTPOSHUH, CBOWCTBAX U

CBSA3SIX.



B npouecce mnpoxoxkaeHusi NPOrpaMMbl [O/UKHBI ObITH [JOCTHUTHYTHI CJIeqyIOIHe
pe3yibTarbl:1 ypoBeHb pe3ybTaToB: «IIpuodpereHue counajibHbIX 3HAHUID)

1) IMYHOCTHBIE KAYeCTBA: - YBAKHUTEILHOE OTHOIICHHE K TPYAY M TBOPUECTBY CBOMX TOBApHIIECH; -
(hOpMUPOBAHHE 3CTETUYECKUX UYYBCTB, MMO3HABATEIHHBIX WHTEPECOB W MOTHBOB, HAIPABICHHBIX Ha
W3Y4YECHHE KUBOU MPUPOJIBL;

2) yHuUBepcaJibHbIe CIIOCOOHOCTH - YMCHHE BUICTh U MOHMUMATh 3HAYCHUE MPAKTUUYCCKON M UTPOBOU
NesITeNIbHOCTH;

3) OMBIT B POEKTHO-UCCIIEI0BATEIbCKOM AEATSILHOCTH

-yMeHue paboTaTh C pa3HbBIMM HCTOYHUKaMU HUHGOpMAlMU; - OBJIAJCHUE COCTABIIAIOIIUMU
MCCIIEIOBATEIBCKONW U HAyYHO-TIPAKTUYECKOM eATEIbHOCTH, CTABUTH BOTIPOCHI, HAOIIOAAaTh, TPOBOIUTH
AKCIIEPUMEHTBI, JIeaTh BHIBOJIBI U 3aKIIFOUEHUS, OOBSICHATD, JOKAa3bIBATh, 3alIUIIATh CBOU UJICH;
-popMUpOBaHUE WHTEIICKTYaTbHBIX YMEHHH (IOKa3bIBaTh, CTPOHUTH PACCYKICHHS, aHATU3UPOBATH,
CpaBHUBATD, JIENATh BBIBOJIBI U JP.) U SCTETUYECKOTO OTHOILLEHUS K KUBBIM 00bEKTaM;

- 3HAHUE OCHOBHBIX NPUHIIMIIOB U MPABUJI OTHOLIEHUS K )KUBOM MPUPOJIE.

2 ypoBeHb pe3yJbTaToB: «DopMUpPOBaAHHE IEHHOCTHOT0 OTHOIIEHHS K COLMAJIBLHOI peajTbHOCTI
1) IMYHOCTHBIE KAYeCcTBA:

- HaBBIKM WHIUBUIYATbHOW JESATETHLHOCTH B IMPOIECCE MPAKTUYECKOW pabOThl MOJ PYKOBOACTBOM
YUUTES,

- HaBBIKM KOJIJICKTUBHOM JEATEIbHOCTH B IMPOLIECCE COBMECTHOM TBOPUYECKOH pabOThl B KOMaHIE
OJIHOKJIACCHUKOB I10/1 PYKOBOJCTBOM YUUTEJS;

- YMEHUE COTPYAHMYATh C TOBAPHUILNAMU B IPOLIECCE COBMECTHOM AESTEIBbHOCTH, COOTHOCUTH CBONO
9acTh pabOTHI C OOIIMM 3aMBICIIOM;

2) yHUBepCcaJIbHbIE CIOCOOHOCTH:

- CHOCOOHOCTH BHIOMpATh 1IEIEBBIC U CMBICIOBbIE YCTAaHOBKHM B CBOMX JACWUCTBUAX U IOCTYIKAaX IO
OTHOIICHHUIO K KUBOU MPUPOJE, 3I0POBBI0 CBOEMY U OKPYKAIOIINX;

- CHOCOOHOCTH TepeAaBaTh SMOIMOHATIbHBIE COCTOSIHHSI M CBOE OTHOIIEHHE K TMPUPOJE, YEIOBEKY,
00IIEeCTBY;

3) onbIT B IPOEKTHO-UCCIIEA0BATENbCKOM 1eATeIbHOCTH:

- YMEHHE OpraHH30BaThb CBOK YUEOHYIO JESITENbHOCTb: ONPEAENATh Ledb paboThl, CTaBUThH 3a/ayH,
IUTAHUPOBATH — OTPEAETATH MOCIEI0BATeIbHOCTD JEHCTBUI U MPOTHO3UPOBATH PE3yIbTaThl PaOOTHI;

- YMEHHE OCYLIECTBIISITh KOHTPOJIb U KOPPEKILIMIO B CiIy4ae OOHapyXEHUsI OTKJIOHEHUN U OTIIMYUI MpHU
CIIMYEHUHN PE3yIbTAaTOB C 3aJaHHBIM STAJIOHOM; OIICHKA pEe3yNbTaTOB pabOThl — BBIJACICHUE W
OCO3HaHHE YYalllUMCSl TOTO, YTO YK€ YCBOEHO M UTO €lle MOJJIEKUT YCBOSHUIO, OCO3HAHUE KauecTBa U
YPOBHSI YCBOEHHSI.

3 ypoBeHb pe3yibTaToB: «Ilo/iyueHHe CaMOCTOSITETLHOIO 00IECTBEHHOT O IeiCTBUS

1) IMYHOCTHBIE KAYeCTBA:

- yMeHue 00CYX/JaTh M aHAIM3UPOBAaTh COOCTBEHHYIO [EATEIbHOCTh M PAOOTY OJHOKIACCHUKOB C
ITO3UIIMM 3a7]a4 JAHHON TeMBI, C TOYKH 3PEHMS COJEPKAHUS U CPEJICTB €r0 BBIPAKEHNUS,
2) yHMBepcaJIbHbIE CIIOCOOHOCTH:

- YMEHHE CIyllaTh U BCTYNaTh B JHAJOr, Y4acTBOBaTh B KOJUIEKTMBHOM OOCYXJEHHUU MPOOJIEM;
MHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB U CTPOUTH NMPOJYKTUBHOE B3aUMOJIEHCTBUE CO CBEPCTHUKAMU
Y B3POCIIBIMH;

- YMEHHME aJIeKBaTHO MCII0JIb30BaTh peueBble CPEACTBA JAJIS AUCKYCCUU U apTyMEHTAIlMK CBOEH MO3MIINH,
CpaBHUBATh pa3HblE TOUKU 3PEHUs, APTYMEHTUPOBATh CBOIO TOUKY 3PEHHUSI, OTCTauBaTh CBOIO MO3UIIMIO;
3) ONbIT B NPOEKTHO-UCCIIEA0BATE]bCKOM 1eATEeTbHOCTH:

- BBIp@)KEHHUE B UTPOBOM JAEATEIBHOCTH CBOETO OTHOIICHUS K IPUPOJIE

OO0yuarommecsi CMOryT: Y3HaBaTh KUBOTHBIX U IITHILl B IPUPOJE, HA KAPTUHKAX, IO OIIUCAHUIO;
® IMPUMEHATh TCOPETHUICCKUEC 3HAHUA ITPHU O6HIGHI/II/I C XMBBIMH OpraHudMaMiu U B HpaKTH‘—IeCKOﬁ
ACATCIIBHOCTH IO COXPAHCHUIO ITPUPOAHOTO
® OKPYXKCHHA U CBOCTO 3JOPOBbA; YXaXXKMBATh 34 KYJIbTYPHBIMU PACTCHUAMHA U JTOMAIIHUMHA )KUBOTHBIMHU
JTIOKa3bIBaTh, YHUKAJTHLHOCThH M KPACOTY KaXKJOTO MPUPOJTHOTO OOBEKTA;
3a00TUTHCS 00 03/I0POBJIEHUN OKPY’KaOIeH IPUPOTHOM Cpeibl;

MPEIBUAECTH OCJIEACTBUS AEATEIIBHOCTH JIFOJEH B IPUPO/IE;
OCYIIECTBIISITH KOJIOTHYECKH COOOpa3HbIE MMOCTYIKU B OKPYXKAIOIIEH MPUPOIE;
CTaBUTh MPOCTEHIIINE OMBITH C 00bEKTAMH KUBOW M HEXKUBOM MTPUPOIBI.



YuyeOHO-TeMaTHUYeCKOe IUIAHMPOBaHMeE.
s 1 Bo3pacTHoi kaTeropun 11-12 ner.

Ne Tema 3anaTus dopma Henesas OcHOBHBIE BHBI 1¢ATEJIbHOCTH Hcnons3oBanue
3aHATHSA YCTAHOBKA 00y4aroIuxcsa Ha BHEYPOUHOM o0opynoBaHue
3aHATUS 3aHATHH «Touka pocta»
Beenenue.(3uaca)

1 [1nan pa®oThI ¥ TEXHUKA becena IIupoxkuii ciekTp (dhopmupyeTCs U pa3BUBAETCS «Touka pocray—
0e30IacHOCTH MPH JlaboparopHast JATYNKOB TTO3BOJISIOT n300peTaTe’abcKoe, KpeaTHBHOE U KOMIIJIEKT y4eOHOTO
BBIIIOJIHEHUU pabora Nel ydamuMmces Kputnueckoe MpiieHre 00y4aromuxcs. 000pyI0BaHUS
1a00paTOpPHBIX, «JlaboparopHoe 3HaKOMUTBCS C Jerckoro TexHomapka,
MIPaKTHIECKHUX paboT. obopynoBaHue U napaMeTpamMu MaTtepuaabHas 6a3a
O3HakoMIIEHHE C npuOopsI 115 OHMOJIOrNYECKOro s coznanus
000pyZOBaHHEM LIEHTPA Hay4HBIX 9KCIEPUMEHTA He HMHHOBAIIMOHHOM
«Touka pocTay. UCCIIEIOBAHUI. TOJIBKO Ha o0Opa3oBaTenbHON

Ka4eCTBEHHOM, HO M Ha Cpelpbl.
KOJINYECTBEHHOM
YPOBHE.

2-3 | OdopmieHue yroka KomnnexrruBHas ®dopmMuUpoBaTh KoMMyHHKaTUBHBIE — DOTOMILITFOCTPAITUH,

KpYXKKa. TaKue KayecTBa, Kak ObecneunBarolye CONUAIbLHYIO KOMITBIOTED,
JIpyx0a, KOMITETEHTHOCTb pUHTEP
KOJIJICKTHBU3M, [I03HaBaTeNIbHbIE — 00IIeyYeOHBIE,
TYHAsK JIOTHYECKHE, CBSI3aHHBIE C pEIICHHEM
OTBETCTBEHHOCTb 32 poOIIEMBI
Oouee aeno. PerynstuBHbIE — 00€CIIEYMBAOIINE

OpTraHH3aIHI0 COOCTBEHHOMN
IeTeIbHOCTU. JIMUHOCTHBIE —
OTpeACIIAIONIIE
MOTHBAIIMOHHYIO OPHUEHTAIIHIO.

Pasgen 1. JIaGopaTopus Jlesenryka (9 uyacoB)




4-5 | Metoapl U3yUEHHS JlaGoparopHas OOBACHATD YMmenue paboTaTth C Muxkpockon
KHUBBIX OPTaHU3MOB! pabota Ne 2 Ha3zHauCHHE 71a00paTOpHBIM CBETOBOM
HabmroeHue, «3yuenne YBEJTUUUTEIBHBIX 000pyZoBaHHEM, ,Iu(poBOH,Tyma.
U3MEpEeHHe, yCTpoiicTBa npuOopoB. YBEIMYUTEIbHBIMH
skcepumMeHT Hcropus YBEINUUTEIbHBIX Paznuuats pyunyto npubopamu. M3yuaTs ycTpoiicTBO
H300pETCHUS TIPHUOOPOBY. Y IITaTUBHYIO JIYIIbI, MHKPOCKOIIA ¥ COOJTFOAATh ITpaBuiIa
MHUKPOCKOIIa, €T0 3HATh BEJIHYNHY paboThI ¢ MEKPOCKOIIOM.

YCTPOMCTBO M IpaBUIIa MOJTy4aeMoro € UX CpaBHUBATbYBEINYCHHUE JTYIIBI U
paboThI. MIOMOILBIO MHKPOCKOIIA.
YBEJINYECHHUSL. [omy4ats HaBBIKH PabOTHI C
MHUKPOCKOIIOM TIPH U3Y4YEHHUH
TOTOBBIXMHUKPOIIPENAPATOB.
Cobmonath mpaBuiia padoTHI B
kaOuHeTe, oOpaleHus ¢ 1a00paTOPHBIM
000pyIOBaHUEM.

6-7 | Kierounoe ctpoenue JlaGopartopHblit CpaBHHBATH KUBOTHYIO Ymenune paboTath ¢ 1a00paTOPHBIM Mukpockon cBETOBOH,

OpraHU3MOB. MIPAKTUKYM 51 000pyZ0BaHHEM, YBETHYUTEIbHBIMU UPPOBOH.

PaCTUTETBHYIO KICTKH,

MHoroo0Opa3ue KISTOK.

MeTo/ibl U3y4YeHUs
JKUBBIX

«Yactu kieTkn
A UX
Ha3HAUECHUE.

HaXOIUTb YEPThI UX
CXOJICTBA U PA3IUYUSL.
Pasnuuate TkaHK
JKHBOTHBIX U PACTCHUU
Ha pUCYHKax
y4eOHHKa,
XapaKTepHU30BaTh UX
CTpOEHHuE, OOBSICHATD
ux pyHKINN.

npubopamu. HabnronaTe 4act u
OpraHoOM/IbI KJICTKU Ha TOTOBBIX
MUKpOTIperaparax 1moj

MaJIbIM U OOJIBIINM yBEINYCHHEM
MHKPOCKOIIA ¥ ONHCHIBATh MX. Pasnnuare
OTJENbHBIE KIETKH, BXOJISIINE B COCTaB
TKaHu. O600maTe 1 GUKCUPOBATH
pe3yJIbTaThl HAOIIOICHUH, 1eNIaTh
BBIBO/IBI.

CobroaTh nmpaBuiia paboThI B
KaOuHeTe OMOJIOTHH,

oOpareHus ¢

71a060paTOPHBIM

000pyI0BaHUEM.

Nnnroctpanyy,
npe3eHTanus. CXeMsl.




Texunka
MIPUTOTOBIICHUS
BPEMEHHOT'O
MHKpOIpenapara

JlaGoparopHas

pabota Ne3
«IIpuroroBnenue
Mpernapara KJIeToK
COUHOH Yelyn
ITYKOBHIIBI TyKa»

dopmupoBaHUE YMEHUS
pabotatb ¢
MUKPOCKOIIOM,
HAYYHUTHCITOTOBUTH
MUKpoOTpenapar
KOJKUIIBI JTyKa,
HaXOJIUTh OCHOBHEIC
YacTH KJICTKU Ha
MUKpoTpenapare,
CXEeMaTHYECKU
n300paxkath
CTPOCHUE KIICTKH.

PasBuBaTh caMOCTOATENBEHOCTD MIPH
BEJICHUH Y4eOHO-TI03HAaBATENEHON
JesITeIbHOCTH.
3HAKOMHUTBH C MHOTOOOpa3ueM
MHKPOCKOIIOB, YCTPOHUCTBOM U
TpaBUIaMHu pabOTHI ¢ HUMH (HA
TIpUMEPEITU(POBOTO
MUKpockona).O0ydaTh TEXHUKE
H3TOTOBJICHUS
MHUKpOIpEenaparos;
cnocobam pukcupoBaHus
pe3yIbTaTOB HAOIFOICHHH B
BUIe(OTO U BUJICO,

BBIMOJIHEHHBIX € IIOMOIIIBIO IIH(QPOBOTO
MHUKPOCKOTIA.- CPOPMHUPOBATH Y
IIKOJIbHUKOB MPEICTABICHUE O
MpHHIMNAX (YHKIIMOHUPOBAHUS

MHUKPOCKOIa 1 00 OCHOBHBIX METO/IaX
MHUKDPOCKOITUPOBAHHUS;

WHTepakTUBHBIN
KOMILJIEKC, CBETOBOH,
U pPOBO
MHUKPOCKOII,
penyarsii IyK,
MUHIIET,
IIperapoBagbHbIe
UTJIBL, C TEKIA
IIpEeIMETHEIE,
CTaKaHIUKH C BOJIOM,
MTUIETKH,
¢unbTpoBaTEHAS
Oymara, uoJI.

10

Kietxu, Tkanu n

OpTaHbl pacTeHUH.

OTIn4YuTeIbHBIE
MIPU3HAKY JKHUBBIX
OpTaHHU3MOB.

JlaGoparopHast
pabota
Nod«Tkanu
PacTUTENBHOTO
OpraHu3Ma.

IlousTue o TkaHU
pacteHuil. Buasl
TKaHEH:
OCHOBHa4,
MIOKPOBHaA,
MIPOBOIATIAS,
MeXaHUYeCKasl.
[TpuunHbl
MOSBJICHUSATKAHEH.
Pacrenne kak
IICIOCTHRIN
JKUBOMOPraHu3M,
COCTOSIIIUHN U3
KJIETOK M TKaHEu.

OHpe}leHﬂTb IIOHATHE «KTKaHb».
XapakTepu3zoBath 0COOCHHOCTH

CTpoeHMs U (YHKIMH TKaHEH pacTCHHIA.

YcTaHaBIMBaTh B3aUMOCBSI3b CTPOCHUS
u GyHKuui TkaHed. OOBICHATS
3HAYCHUE TKAHEH B )KU3HHU PaCTCHUS.
0000111aTh ¥ CUCTEMATU3UPOBATh
3HAHUS IO TEME, I€JIATh BLIBOJIEI.
OTBeyaTh Ha

HUTOTOBBIE BOMPOCHI TEMbI, BBIITOJIHATh
3a7aHus.

Muxkpockort 1u(ppoBoi,
MUKpPOTIpenaparhl
MUKpPOTpEenaparsl
«IIpononabHbIN

cpe3 credst
KYKYPY3bD»,
«ITonepeunsrit

cpe3 KOpHs

TBIKBED,

«CTpoeHne KOpHs»;
MHUKPOCKOITBI; TaOIHIIBI
«Kierounoe

CTPOEHHUE KOPHS»,
«KopeHb 1 ero 30Hb1»,
«BnyTpeHHee
CTPOCHHE JICTAY.




11-
12

«MuKpoMHUp BOKPYT
Hacy

Munn-
HCCJIEIOBAHHE.

IIpoBectn
WCCIIETOBAaHUS
Pa3TUIHBIX 00BEKTOB
pY TOMOLIH
MHUKPOCKOTIA .
cobpath
MHOPMAIHUIO O
MHUKpPOOpPTraHU3Max,

[Ipoananu3upoBaTh MaTepUaIbl
HHGOPMALMOHHBIX PECYPCOB U
JUTEPaTypbl U BBECTH MOHATHE
MUKpPOMHMPA;

W3yYUTh PA3HOBUIHOCTH
MHUKPOOPTaHU3MOB; BBISICHUTH KaKyIO
pPOJIb MUKPOMUD UTPAET s

Muxkpockon

mudpoBoit, cupT,

BOJIa, MO U MHIIIEBOK
KpacuTenb AJst
OKpallliBaHUH, yalika
[etpu (rutockas 6aHouka




BBUICHUTh ~ KaKylo MPUPOABI U YeJIOBEKa U3 CTEKJIa C KPBIIIKO),
pOIbL  MHUKPOMHP y3HaTh MOXET JIM MUKPOMUP IPUYHUHUTD HO IS K&XKIO0T0
Urpaet VTS BpE/l, €CIIY /1a, TO BBIIEIUTH CIIOCOOBI HCCIIEA0BAHUS IIPOCTO
TIPHPOIBT u 60pBOBI C HAM; HEOOXOIUMBI:
YeoBeKa. MPOBECTH ONPOC CPEIH YUAIIUXCS. peaMETHOE U
MOKPOBHOE CTEKIIO,
[IUHLET, TUIETKA,
TOHKasl UIJIa UT.
I
Pasgen 2.buosiorus pacrenuii ( 22 4yaca)
13- | [pixanue u 0OMeH JlaGoparopHas XapakTepru3oBartb Bocnutanne 0epeXHOro OTHOIIEHHUS K Kommnsrotep ¢
14 BEIIECTB Y pabota Ne 5 CYITHOCTh CBOEMY 370POBBIO, IPUBUTHE UHTEPECA K nporpammoii Releon Lite,
pacTeHHi. «/Iprxanue mporecca W3yYCHHIO IpeaAMeTa. BBINOMHATS OMBIT, JaTYUKH KHCIOpoJa U
JICTHEBY, JBIXaHUS Y HaOJIOIaTh PEe3YJIbTATHI U IEJIaTh BEIBOJIBI YIJIEKHUCIIOro rasa,
pacTeHuH. 0 pe3yNbTaTaM HCCICIOBAHHUS.
YcTaHaBIuBaTh
B3aMMOCBSI3b
MPOIIECCOB JbIXaHUS U
(dhotocunTesa,
MIPOBOJUTD UX
CpaBHEHHE.
Onpenenars NOHATHE
«0OMeH BELIeCTBY.
XapakTepu3oBaTh 0OMEH
BEILIECTB KaK BaKHBIN
MIPU3HAK
KHU3HH.
15- | Wsyuenue JlaboparopHas BrisiButh Komnerorep ¢
16 MEXaHHU3MOB pabora Ne 6 3aBHCHMOCTD MIPOrpPaMMHBIM
HCTIIapEeHUs BOJBI «3aBHCUMOCTh TpaHCIHpPALXHU U oOecnieyenuem Jlarauku
JUCTBSMH. TpaHCIMpaLUu TEMIIEPaTypsl OT TeMIIepaTypsl U
U TEMIIepaTypbl ITnomanu BiaxxHocTn KoMHaTHOE
OT IUIOLIAa U MMOBEPXHOCTHIICTHEB. pacTeHue: MOHCTEpa WK
MOBEPXHOCTH neNaproHus
JINCTBHEBY.
17- | Hcnapenue JlaboparopHas BrIsICHUTB Kak [MpoBecTn U3MEpEHUs TEMIIEPATYPHI 1 Kommerorep ¢
18 BOJIBI pabota Ne7 BIIHSIET, TTOJIUB BJI&YKHOCTH, KOT/Ia 3€MJIsl B TOPIIKE C POrpaMMHBIM
pacTeHusIMH «Hcnapenue pacteHus Ha pacTteHreM cyxasi. o0ecrieyeHnem
BOJIBI JIUCTBSIMH KOJIMYECTBO [Ipoananu3upoBaThIOTyICHHbIE H3MEPUTENBHBIN
JI0 U TOCIe HCIIapsieMOn JIaHHBIE. Untepodeiic
HIOJIBAY. BOJIBL JaTYMK TEMIIEPaTyphl

JaTUYMK BJIA>XXHOCTH.




19- | Typrop B JlaGopaTopHas BriscHuTh [IpomeMoHCTpHPOBATE SIBICHUE Hudposoit matunk
20 KU3HH pabora Ne 8 3aBUCUMOCTh Typropa Ha IpuMepe MOCTYIUICHUS 3NEKTPONPOBOAHOCTH,
pacTeHui. Typropnoe TYPrOPHOTO COCTOSIHUS WBBIXOJIA BOJIBI B KIIETKAX JyKa MU Boza, 1M pactBop
COCTOSIHHE OT KOJIMYECTBa BOJ B KOPHETII0J]a MOPKOBH. XJIOpUZA HATPHs,
KJIETOK. KJIIETKaXx. npOoOUPKH, IITATHUB,
XUMUYECKUE CTaKaHbI,
(unsTpoBanEHAS OyMmara,
HOX WJIM CKaJbIIENb,
JIMHEVKA WIn
LITaHT €HIUPKYJIb.
IIpenmeTHBIE CTEKA,
npenapoBalbHbIE CTEKIIA,
IpernapoBagbHas Uria,
MIUHLET, CIUPTOBKA,
CIIMYKH, TUIIETKA,
METHUJICHOBBIN CUHUH,
(unsTpoBanEHAs Oymara,
MHUKPOCKOTI,
MPOPOIICHHBIEC CEMEHA
WJIH JTyKOBUIIBI C
KOPEILIKaMHU.
21- | Bo3saymiHoe JlabopaTopHas Uzyunts MmexaHu3m [TpuBOIUTH IPUMEPHI OPraHU3MOB — Hudposas naboparopust
22 MUTaHWe pabota Ne 9 (hoTocuHTE3a KaK aBToTpoPoB ©U  TETEpPOTPOdOB, 0 AKOJIOTUH (JaTYHK
pacteHuii — «DOTOCUHTE3Y. croco0a MUTaHus HaXOJUTh Pa3INyMsl B UX TUTAHWH. YIJIEKHUCIIOTO ra3a u
dorocuHTe3. pacTeHMI; PacKphITH OO00CHOBBIBaTH KOCMHYECKYIO POJTh KHCIIOPOJa).
CYIIHOCTb IpoLecca 3eJEHBIX PACTCHUI.
¢doTocuHTE3a U €T Hcnonb3oBaTh HHPOPMAIIOHHEIE
3HAYCHUS [T KU3HU pecypchl ATl MOATOTOBKU COOOIICHHSI
Ha 3emie. opoinu (poTocHHTE3a Ha HalIel
ruiaHeTe BeimonHaTe HaOaroneHus 1
WU3MEpEHMsL.
23 Kyrukyna. JlaboparopHas BrsicHUTh podIb Kakoe 3HaueHHEe UMEIOT KYTHKYJIa U JIBa CBEXHX S0JIOKa U /1B
pabora Ne 10 KYTHKYJIbI ¥ IPOOKHU B npoOKa B MCIIAPEHUH BOJABI PACTCHHEM. KIIyOHs KapTodersi, BECHl,
«3HaueHHe 3aluTe OT UCIIAPEHHUS Kakast mokpoBHas TKaHb B OOJIbIIEH HOX, TTOJTUITUIICHOBBIC
KYTHKYJIBI 1 BOJIBI C CTETICHH BIIHSIET HAa UCTIAPEHUE BOJIBI MUIIEBBIE TAKETHI, TATYUK
npoOKH B MMOBEPXHOCTH pacTeHHeM. OTHOCHUTEIILHOM
3ammre KOpHEH, mo0eros BII&XKHOCTH BO3/IyXa.
pacTeHuii ot WKITyOHEH.

HUCIIapCHUS.




24- VYciaoBus JlaGoparopHas Wzyuuts poiib XapakTepru30BaTh POJIb BOJIBI U [udposas madoparopust
26 MIpOpacTaHus pabora Ne 11 3anacHbIX BO3JlyXa B MPOPACTAHUU CEMSH. T10 DKOJIOTHH (JaTIuK
CEMSIH. «YciaoBus MMATATETFHBIX OOBSCHATH 3HAYEHHE 3aMTACHBIX OCBEILIEHHOCTH,
MpOpacTaHus BEIIECTB MUTATETTFHBIX BEIECTB B BIQKHOCTH U
CEMSHY. CEMEHH. npopactanuu ceMsiH. OOBACHATH TEMIIEPATYPHI).
3HauCHHE BOJIBI TemnepaTypHbie 3aBHCHUMOCTb ITPOPACTAHUS CEMSIH
W BO3IyXa IS YCIIOBUS TIPOPACTAHHS OTTEMITepPATYPHBIX
MpOpacTaHus cemsH. Ponb cBera. ycioBuii. [Iporuo3upoBaTh CpoKH oceBa
CEMSTH. CEMSHOT/CILHBIX KYJIbTYpP. Y MEHHUE
paboTath ¢ 1abopaTOPHBIM
obopynoBaHueEM,
YBENIUYUTEITHHBIMU IPUOOPAMHU.
27- | JleneHue KIETOK. Jlaboparopras Paccmotpenune OO0yuaronias — Hay4uTh IPUMEHSITh [IpenmeTHsIe cTeka,
28 pabora Ne 12 MHKPOIIPENApaToB C MOJIyYCHHbIC 3HAHUSI IPU CPABHEHUU [IOKPOBHBIE CTEKJIA,
«Habmronenue ACJISIITAMUCA OCHOBHBIX CTaAUH ACICHUS KIIETOK B npernapoBajibHas uria,
¢a3 muto3a B KJIETKaMH MHTO3¢; MUHLET, CIUPTOBKA,
KJIeTKax PACTCHHS. U3YIHUTh pasBUBaroLIast — CITUYKH, TTUIIETKA,
pacTeHA? MOBEJICHUE XPOMOCOM BO |  ¢criocoOCTBOBATH METHUJIEHOBBII CUHMUIA,

BpeMs (a3 MUTO3a

(hOpMHUPOBAHHUIO HABBIKOB
paboThl ¢ MEKPOCKOTIOM;-
BOCIUTATEIbHAS —
HPEIOCTaBUTh BO3MOXKHOCTh
HPOSIBUTH CAMOCTOSITEIIbHOCTD
HMaKTUBHOCTD B

BBITIOJIHEHNUH 3a/1aHUH 1a00paTOpHOI

paboThI, aKKypaTHOCTh B
odopmIIeHUH
PE3yIIbTATOB.

¢ubTpoBabHASL Oymara,
MHUKPOCKOTII,
HPOPOIIEHHBIE CEMEHA
WJIH JTyKOBHUIIBI C
KOPEUIKaMH.
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Pacrenust.
MHuoroo6pasue
pacTeHuM.
3HaueHue
pacTeHui B
pUpoae U
KUZHUYIETIOBEKA

JlaGopatopHnas
pabota Ne 13
«O6HapyxeHne
XJIOPOILTACTOB B
KJIeTKax
pacTteHui»

XapakTepru3oBaTh
[JIaBHBIC
MIPU3HAKU
pacTteHuil.

Paznnyarh 4acTy IBETKOBOTO pacTeHHUS Ha
pUCYHKE yueOHHKA, BEIIBUTaTh
MIPEITONIOKEHUS 00 UX (PYHKIHAX.
CpaBHUBATh LIBETKOBBIC M I'OJIOCEMECHHBIE
pacTeHHUs, XapaKTepU30BaTh UX CXOACTBO H
paznuuus. XapaKkTepu3oBaTh MXH,
MarOPOTHUKH, XBOIIH, TUIAYHBI KaK
CIIOPOBBIC PACTCHUS, ONIPENEISITh TEPMUH
«CTIOpay.

BEISBIATE HA pUCYHKE YUeOHUKA Pa3Inyirs
MEXJTy PaCTCHUSMH Pa3HBIX
cucteMarndeckux rpymi. CormocTaBiiiaTh
CBOIICTBA PacTUTENHHON U OAKTEpHUATBHOM

O6HapyKeHHe
XJIOPOTIIACTOB B KIIETKAaX
pacteHuii ¢
WCTIOJIb30BaHNEM
IUPPOBOr0 MHUKPOCKOTIA.
DNEKTPOHHBIC TAOJIUIIBI U
TUTAKATHI




KJICTOK, AC€JIaTh BBIBOJKI.

XapakTepu3oBaTh 3HAUCHUE PACTEHUN

Pa3HbBIX CUCTEMATHYCCKUX I'PYTIIIl B

JKU3HUYENIOBeKa. Y MEeHHe paboTaTh ¢

71a00paTOPHBIM 000PYIOBaHUEM,
YBEITUUNTEIBHBIME TPHOOPAMHU

31- | Jlucr. JlaboparopHnas OOHApYXUTH HUTPATHI Cy1iecTByIOT HOPMEI 110 [TobGern KOMHATHBIX
32 pabora Ne 14 B JINCTBSX PACTEHUH U COJZIEp)KaHUI0 HUTPATOB. pactenmii (Oanp3aMuHa,
«O0HapyxeHHe OTIPEICIINTh UCTOYHUK OnacHounu 71 4eJoBeKa CHHTOHUYMA WIIN
HUTPATOB B WX TOCTYIUICHUS. MIOBBIIIICHHOE COZIeP KaHIe OBICTPOPACTYIINX BUOB
JIUCTBIX) HUTPATOB B PACTCHUSAX. ceMeicTBa
KOMMECIINHOBBIC —
TpaiecKaHInuH, 3e0PUHEI,
CeTKpeas3mn), CTyIKa ¢
TIECTUKOM, HOKHUIIBL,
BOPOHKA, MapJist WK
OMHT, XUMHUYECKHUHI
crakad Ha 50 mir,
u(ppPOBOH TaTUHK
KOHIIEHTPAIH HOHOB,
AJIEKTPOJT HUTPAT-
AQHHOHOB, JEKTPOJI
33- | BereraruBHOE [IpaxTrueckas Cdopmuporars c(hopMHpOBaTH 3HAHMS O CIIOCO0AX Cyocrpar ais
34 pa3sMHOXKEHHUE pabota yYMEHHUE Pa3MHOXKATh BEreTaTHBHOTO Pa3MHOKEHUS YKOpPEHEHUS
pacTeHuit «Crioco0sr pacTeHust C TOMOIIBIO pacTeHuii B IPUPOJIE U TPAKTHKE YEpPEHKOB,
BEreTaTUBHOTO BETETaTHBHBIX YeJOBeKa, POJIH paccaIHBICSIIUKH,
Pa3sMHOXKEHUS OpraHoB. BEreTaTUBHOTO PA3MHOXKCHUS I[BETOYHBIE TOPIIKH,
pacTeHui». CTaKaHbl C BOJIOM,

HO>XHUIIBI, HOX,
yUeOHHUK, BUICOYPOK U
Tabimna «BereratuBHOE
pPasMHOKEHHE.




s 2 Bo3pacTHoii kareropum ( 13-16 jer)

Ne Tema 3anaTus ®opma HeneBas OcHOBHBIE BH/BI HMcnons3oBanue
3aHATHS YCTaHOBKA AeATeJbHOCTH 00yYal0IMuXCs o0opynosanue «Touka
3aHATHS HA BHEYPOYHOM 3aHATHH pocTa»
Beenenue.(3uaca)

1 [Tman paboTH M TEXHUKA becena [IIupokuii criexkTp (hopMupyeTcs u pa3BUBaETCS «Touka poctan—
0e301acHOCTH MPH JlaGopatopHas JATINKOB TIO3BOJISIOT n300peTaTenbCKoe, KpeaTUBHOE U KOMIUIEKT y4eOHOTO
BBITIOJTHEHUU pabota Nel yYalmMcs 3HaKOMUTBCS KPUTHYECKOE MBIIIJICHUE 000pyIOBaHUS AETCKOTO
m1aboPaTOPHBIX, «JlaboparopHoe criapaMeTpaMu o0yyJaromuxcsl. TEXHOIapKa,
MPAKTUYECKUX PaboT. o0opynoBaHue u OMOJIOrN4eCKOro MaTepuaibHas 0aza 1
O3HakoMIIeHHUE C pUOOPBI IS AKCIIEPUMEHTA HE TOJIBKO CO3/1aHus
000pyI0OBaHHEM IIEHTpa Hay4YHBIX Ha Ka4yeCTBEHHOM, HO U HMHHOBAIIMOHHOM
«Touxka pocTay. HCCIIECAOBAHUI. Ha KOJIMYECTBEHHOM 00pazoBaTebHON Cpe/ibl.

YPOBHE.

2-3 Odopmnenue yromka KonnexrupHas DopMHUpOBATh TAKUE KoMmMmyHuKaTHBHBIE — DOTOMIIIIOCTPALIUH,

KpYyKa. KauecTBa, KaKk o0ecreynBaromye KOMIIBIOTED, IPUHTEP

npyx0a,
KOJIJIEKTUBH3M,
JINYHAasA
OTBETCTBEHHOCTH 34
OO6mree aeno.

COIUAITLHYIO0 KOMIIETEHTHOCTh
Mo3HaBaTelbHbIE — 001IeyUeOHBIE,
JIOTUYECKHE, CBA3aHHBIC C PEIICHUEM
IPOOIIEMBI

PerynstuBHbIe — 00€CIIeYMBAOIINE
OpraHu3aInio COOCTBEHHOM
HestenbHOCTH JIMUHOCTHBIE —
OTIPEICISIOIINE

MOTHBAIIMOHHYIO OPHUECHTAIIHIO.

Paznen 1.2KuBoTHble (224acoB)




4-8 JKusotnsie. CTpoeHue [IpakTuyeckas PacmoznaBath XapakTepu30oBaTh MPOCTEUIIUX 10 T'oroButh
KUBOTHBIX. pabota OJTHOKJIETOYHBIX pHUCyHKaM yuyeOHUKa, ONHUCBIBATh UX MHKpoOIIpenapar
Mmuoroobpazue «Knaccudukanus u pasnuyne, Ha3bIBaTh YacTH UX Tela. KYJIBTYpbI ame0.
HUBOTHBIX, X POJIb B XKHUBOTHBIX ». MHOTOKJIETOYHBIX CpaBHUBaTh CTPOCHHE Tela OOHapy>xeHue
MPUPOAE U KU3HH JKUBOTHBIX Ha amMEOBI ¢ KIIETKOH dyKapHuoT, OJTHOKJIETOYHBIX
YeJloBeKa. pHUCYHKaxX JenaTh BeIBOAbI. Ha3biBaTh JKUBOTHBIX (ITPOCTEHIINX)
yueOHUKa. MHOTOKJIETOUHBIX KHBOTHBIX, B BOJIHOM cpene ¢
M300paXEHHBIX HA PUCYHKE HCIOJIb30BaHUEM
yueOHUKa. U POBOro MUKPOCKOTIA.
Paznmnyath 6€CII03BOHOYHBIX U DJNEKTPOHHBIE TAOHIIBI U
ITO3BOHOYHBIX KUBOTHBIX. IITaKaThl
OOBSCHATH POJIb JKUBOTHBIX B
KU3HH YEJIOBEKa U B IPUPOJIE.
XapakTepn3oBaTh (HaKTOpbl HEXKHBOKH
MPUPOABI, OKa3bIBAIOIINE BIUSHHUE HA
KHU3HEESITEIBHOCTh JKUBOTHBIX.
YMmenue paborats ¢ 1a00paTOPHBIM
000pyZOBaHUEM, YBETUUNUTCILHBIMU
npubopaMu
9- [Ipocreiiue M3yuuth BrIABIATE XapakTEpHbIE IPU3HAKU IIpenmerHsble cTéKIA,
13 JlaGopartopHas 0COOEHHOCTH noauapcrsa [Ipocreiiiue, nnm IIOKPOBHBIE CTEKIIA,
pabora CTPOCHUS U OIHOKJIETOYHEBIE, THIIA npenapoBajbHas Uria,
«CpaBHuUTENBHAS KUBHEACATETLHOCTH CapKoJI0BbI€ K'Y THKOHOCIIBI. IUHIIET, TUIETKA,
XapaKTepUCTHKA npocreiimx (Protozoa). Pacmo3naBaTh npeicraBuTe- (unpTpoBanEHAs OyMmara,
OIHOKJICTOYHBIX ne#t knacca CapkojoBbIe MMKPOCKOII,
OpPraHU3MOB» Ha  MHKpOIpernaparax, pHCYHKax, MUKpoOTpenapar
tdhotorpadusx. YcranaBnuBaTh uHbpy30pus-TyderbkKa,
B3aMIMOCBSI3b CTPOCHHSI W (QYHKIUN 3BIJICHA, MEPHBIN
opraHuzMa Ha TpuMmepe amEObI- CTaKaH C BOJIOH U3
poTesl. MIPUPOTHOTO BOOEMA,
OO60CHOBBIBATH POJIb MPOCTEHIINX B BaTa.
JKOCHCTEMAX
YmMmenue paborats ¢
nabopaTopHBIM 00opyaoOBaHUEM,
YBEIMYUTEIbHBIMH TPUOOpPaMHU
14- | JIBmKcHHE )KUBOTHBIX. JlaboparopHnas T'oToBUTH MUKpO- ®opMyJIUPOBATH BBIBOJ O 3HAUCHUU DOneKTpOHHbBIE
18 pabota Ne rpemapaTr KyJabTypbl JBVOKCHHSA JUTS )KUBOTHBIX. TaOJMIIBI ¥ TUIAKATHI.

«Habmronenue 3a
MepeABMKCHIEM

uHdpy3opuii. UzyuaTsb
YKUBBIE OpTaHM3MBI O]

DuKCUPOBATH PE3YNIBTATHI
HabmroaeHu# B TeTpaau CoOronaTh




KUBOTHBIX). MHKPOCKOIIOM ITPHMAaJIOM npaBuiIa paboTHl B KaOUHeTe,
YBEITMYCHUH. obpareHus ¢ 1ab0paTOPHBIM
000pyIOBaHUEM.
Ymenue pabotaTsb ¢
m1abopaTOPHBIM 000PYIOBaHUEM,
YBEJIIMYUTEIHHBIMU PUOOPAMHU.
19- | Twun KOJIbYaThle Jlaboparopras W3YYUTh HaspiBats uepTsl Oosice BBICOKOH BunOKyNISApHBIT
23 yepBd.  BHyTpeHHEe pabota Ne 6 BHYTpPEHHEE OpraHM3alliy KOJIbYaThIX YepBel M0 MHKPOCKOII, TIpernapat
CTPOEHHE JI0KIEBOIO «OcobeHHocTH pa3ButTHe CPaBHEHHMIO C KPYyIJbIMH. Pacrio3HaBaTh | ImomepedHslii cpes
4epB. BHYTPEHHETO JOXKIEBOI0 HpeILCTaBI/ITGHGﬁ KJIaCCa Ha pUCYHKax, JOXACBOI'0 4CpBA,
CTpOEHUSA 4epBs. (ororpausix. XapakrepusoBaTh npenapar HoNepeYHbIN
JI03KIEBOTO YepTHI YCIOKHEHUS Jlyna.
qepBs» CTPOCHHUS
CUCTEM
BHYTPEHHHX
OpraHoB.
®opMyIHpOBaTh BEIBOJ 00 ypPOBHE
CTPOEHMSI OPTaHOB YYBCTB.
24- | MuHu-ucciae0BaHNue [IpakTuueckas
25 «IITHLIBI HA KOPMYILIKE) OPHUTOJIOTHSL.
Pabota B
rpynmnax:
WCCIIeIOBaHNE
«IITne! HA
KOPMYIITKE.
Paznen 4 Dxonorusi(9 yacon)
26- Brustaue Paznmuyare moHsTHS: Wzyunts neiicTBre Pa3ITUYHBIX Hudposas mabopatopust
27 3KOJIOIMYECKHX OKonoruueckuit «3KOJIOTHUYECKUH (PaKkTopy, (dakTopoB cpenpl (CBET, BIaXKHOCTB, IO KOJIOTUH (JIaTYHUK
¢dakTopoB Ha MIPAKTUKYM «(akTop HEKUBOM TeMIeparypa) Ha OpTaHHU3MBI, OCBEIIIEHHOCTH,
OpTaHU3MBEI. «Biusnue HOPUPOIBD», «(pakTop MIPUBOUTH PUMEPHI COOCTBEHHBIX BIQXKHOCTH U
aOMOTHYECKUX YKUBOU TTPUPOJIBD», HaOIIOICHUIA. ApryMeHTHpOBAaTh TEMIIEPaTypPHI).
(hakTOpoB Ha AHTPOTIOTCHHBIH (haKkTOpP». JeSITEIBHOCTD YEJIOBeKa B TIPUPOJIE
OpTaHU3MEBI. XapakTepru3oBaTh KaK aHTPOIIOTEHHBIN

JeHCTBHE Pa3IMYHBIX
(hakTOpOB Cpembl HA
OpraHU3MBbI,
MPUBOIUTH

IIPUMEPBHI
COOCTBEHHBIX
HaOJIIOICHUH.

¢aktop BrmonHeHne 1abopaTOPHOI
pabor.




28- | «MHuUKpOKINMAT B DKoNMornyecKuit Omnpenenuts U CpaBHUTH CpaBHUTENBHOE UCCIIEI0BAHUE Kommbrotep ¢

31 KJ1acce» HPaKTUKYM BJIQKHOCTb U TEMIIEPaTyphl U BIAXKHOCTH BO3LyXa HPOrPaMMHBIM
«3mepenue Temmneparypy Bo3ayxa B BKJIacCE M OKOJIO pacTeHus. Kakyro obecneuenueM; Jlatuuku
BJIQ)KHOCTH U KJIacCe M OKOJIO PACTCHHS. POJIb UTPAIOT 3€IEHBIC HACAKICHHS B TeMmreparypsl; JaTauku
TEMIIepaTyphl B ropoze? BJIQYKHOCTH.

Pa3HBIX 30HAX
KJj1acca».

32- | Tlpoekt «KpacHas kHura
34 KUBOTHBIX CMOJICHCKOM
00acTm

Conep:xanue

BBenenue.(6 yacoB)

[Tnan paboThl U TEXHUKA O€30MACHOCTH MPHU BBIMOJIHEHUU J1a00paTOPHBIX, MPAKTUYECKUX padboT. O3HaKoOMIIeHHE ¢ 000pyIoBaHUEM HeHTpa «Touka
pocta».OdopmieHne yroika Kpyxka

IIpakTnyeckue u 1abopaTopubie padoThi: Jlaboparopuas padora Nel «JlaboparopHoe o6opyaoBaHue U MPUOOPHI ISl HAYYHBIX UCCICAOBAHUI.

Pasnen 1. JlabopaTopus JleBenryka (9 yacos)

MeTo/p1 U3y4YeHHUsI )KUBBIX OpPraHU3MOB: HAOIIOJCHUE, U3MEPEHHE, FKCIIepUMEHT VcTopust n300peTeHnss MUKPOCKOIIA, €r0 YCTPOMCTBO U MpaBuiia paboThI.
Knerounoe ctpoenne oprannzMoB. MHOrooOpasue KieTok. MeTo sl H3y4deHHs KHUBBIX. TEeXHHUKA MPUTOTOBJICHUSI BPEMEHHOTO MUKpoTtipenapara. Kiietku, TkaHu
W Oprasbl pacTeHui. OTINYUTENbHBIE TPU3HAKU KUBBIX OPraHu3MOB. MUKpPOMHUP BOKpPYT HAC.

IIpakTuyeckue u 1adoparopubie padorbl: JlabopaTopHas padora Ne 2 JTabopaTopHBIid TPaKTUKYM

«M3yueHne ycTpoiicTBa yBEIUYUTENbHBIX IPUOOPOBY.

«YacTu KIeTKU U UX Ha3HaueHuey». MUHHU-uccae10BaHue.

Pa3nen 2. Buosorus pacrenuii (224aca).

Jlpixanue 1 0OMeH BellecTB y pacTeHuil. M3ydeHrne MexaHu3MOB HCTIapeHHs BOJbI TUCThsIMU. VcriapeHue Bobl pacTeHUsIMU. Typrop B )KM3HU pacTEHUH.
Boznymnoe nutanue pacrenuit — gorocunres. Kyrukyna. YcnoBus npopacranus cemsiH. Jlenenue kinerok. Pacrenns. MHoroobpasue pacteHuil.

3HayeHre pacTeHUI B MPUPO/IE U KU3HU UelloBeKa. BeretarnBHoe pa3MHOXEHHUE PACTCHUN

IMpakTunyeckue u 1abopaTopubie padoThl: JlJaboparopHas padora N5 «JIpixanue mucTheB», Jlaboparopras padbora Ne 6 «3aBUCHMOCTh TPAHCITHPAITUU H
TeMIIepaTyphl OT TUIOIIA N TOBEPXHOCTH JINCTHEeBY. JlabopaTopHast padora No7 «VcriapeHne BOIBI JIUCTHSIMH JI0 U TIOCIIE TIOJTHBAY.

Jlabopartopnast pabota Ne 8 TypropHoe coctostHue kineTok. Jlaboparopuas padota Ne 9 «DorocunTes». Jlaboparopuas padora Ne 10 «3HaueHHEe KyTUKYIBI U TPOOKH B
3alIUTE PACTEHUM OT UCTIAPEHUS».

Jlabopartopnast pabota Ne 10 «3HaueHne KyTUKYJIbI M POOKH B 3aIUTE PACTEHUH OT ucmapeHus». JlaboparopHas padota Ne 11«Y cnoBus mpopacTaHusi CEMSH.
3Ha4YeHre BOJIBI U BO3IyXa JUISL TPOPACTAHUS CEMSTH.

Jlaboparopnast pabota Ne 12«Habmronenue ¢a3 MuTo3a B KIIETKaX PaCTCHUIN

JlaGopatopHnas pabota Ne 13 «O6Hapy) eHHE XIOPOIUIACTOB B KJIETKAX PACTCHUN .

Jlaboparopnast pabota

No 14 «O6HapyxeHHE HUTPATOB B JTUCTHAX» . [IpakTuueckas pabora «CrocoObl BEreTaTUBHOTO PA3MHOYKEHUS PACTECHUI.

Paznen 3. 3oosi0rus (22 yaca)

Kupotnsie. CTpoeHHE KUBOTHBIX. MHOTr0OOpa3ue >KMBOTHBIX, UX POJIb B IPUPOJIE U )KU3HU YesoBeka. [Ipocreiimue . J[BiMkKeHUE )KUBOTHBIX.



Tun xonbyateie yepBU. BHyTpeHHEE CTpoeHnEe A0KAEBOT0 YepBs. MuHu-uccienoBanue «ITUIpl Ha KOpMyILIKE

IIpakTH4Yeckas 30010rus
3HAKOMCTBO C CHCTEMOH KUBOW PUPOIBI, IAPCTBAMH )KHUBBIX OpraHu3MoB. [Ipaktudeckas pabora
«Knaccuduxanus :kuBoTHbIX ». OTIMUUTENbHBIE IPU3HAKH )KUBOTHBIX Pa3HbIX LIAPCTB U cHcTeMa THYecKux rpynmn. Jlabopatopnas padora Ne 15 «CpaBHutenbHas
XapaKTEPUCTHKA OJHOKJIETOYHBIX OPTaHU3MOB»
JlaGopatopnas pabota Ne 16 «HabnroneHue 3a nepeBrxeHueM KUBOTHBIX». [IpakTuueckast opuuTosnorus. PaboTa B rpynnax: ucciegoBanue

«[Itumpl Ha KOpMyLIKe», TPOeKT «KpacHast KHUra KUBOTHBIX CMOJIGHCKOM 00J1aCTh.
Paznen 4 Ikonorus(9 yacon)
IIpoexkTHO-UCCIE10BATEIBCKAS AeATEIbHOCTH.: MOaylb «DKOJOTHYECKUI MPAKTUKYM : «BnusHue abnotndeckux (pakTopoB HAa OPraHU3MBI.

« Onpenenenre 3arbUIEHHOCTH BO3lyXa B IOMELIEHUAX», «/3MepeHune BIaKHOCTH U TEMIIEPATYpPhl B pa3HbIX 30HAX KJlaccay



KasengapHo-remarndeckoe njianuposanue ( 1 Bo3pactaasi rpynna 11-12 jier)

Ne Tema BCEro
3aHATHUSA Ilnan dakr
Beenenue.(3uaca)
1 [Tnan paboThl U TeXHUKA O€30MACHOCTH MPU BBINOJIHEHUH J1a00PATOPHBIX,
npakTHudeckux padbot. O3HaKoMIIeHHE ¢ 000pyHoBaHHEM IIeHTpa «Touka pocTay. 1
Jlaboparophas padota Nel
«JlaboparopHoe 060pya0BaHHE ¥ TPUOOPHI IJIs1 HAYYHBIX UCCICAOBAHUI.
2-3 OdopMieHHe yroika KpyxKKa. 2
Paznen 1. Jlaboparopus JleBenryka (9 yacoB)
4-5 | MerobI U3yUEHHS KUBBIX OPTaHU3MOB: HAOIIOACHUE, H3MEPEHHUE, SKCIIEPUMEHT 2
HcTopus nu3o0peTeHns MUKPOCKOIIa, €ro YCTPOICTBO U mpaBuia padotsl. JlaboparopHas
pabora Ne 2
«VM3ydyeHue ycTpoicTBa yBEITUUUTEIBHBIX IPUOOPOBY.
6- Knerounoe crpoenue opranuzMoB. MHoroo0pasue kjieTok. MeTo bl U3y4eHHs )KUBbIX. 2
7 JIaGopaTopHbIif NpakTUKyM «HacTu KJIETKH U UX Ha3HAUEHUE».
7-8 | TexHHKa IPUTOTOBJIEHHS BPEMEHHOI0 MUKpoIipenapaTta. JlaboparopHas padora Ne3 2
«[Ipurorosnenue npenapara KJI€TOK COUHON YELTYH JTYKOBHUIIBI JTyKay.
9-10 | Kierku, TkKaHU U Oprassl pacTeHuil. OTINYUTEIbHBIE IPU3HAKH JKUBBIX OPTaHU3MOB. 2
JIaGoparopHas paboTta Ne4«TkaHU paCTUTEIBHOTO OPraHU3May.
11- «Mukpomup BOKpYT Hacy». MUHH-UCCIIEIOBaHHE. 2
12
Paznen 2.buosorusi pacrennii (22 vaca)
13- Jlpixanue u oOMeH BemiecTB y pacteHuid. Jlabopatopuas padorta Ne 5 «Jlpixanue 2
14 JINCTHEBY,
15- W3ydenne MexaHU3MOB UCTIAPEHHS BOJIBI JINCThsIMH. JlabopaTopHas pabora Ne 6 2
16 «3aBHCUMOCTH
TPAHCIUPAIUH U TEMIIEPATYPhI OT TUIOIIAIA TTIOBEPXHOCTH JIUCTHEBY.
17- Hcnapenue Boas! pactenussMu JlabopatopHas padota Ne7 «McriapeHue Bobl IUCTHSIMU 0 2
18 u
OCJIe TTOJTUBAY.
19- Typrop B xxu3Hu pactennii. Jlaboparopnas padora Ne 8 TypropHoe cOCTOSIHHE KIETOK. 2
20
21- Bo3aymHoe nuranue pacteHui — (GOTOoCHHTE3. 2




JIaGoparophas padota Ne9«DoTocuHTE3».

23- Kyrukyna. Jlaboparopnas padota Ne 10 «3HaueHHE KyTHKYJIBI M TIPOOKH B 3aIIIATE 2
24 pacTeHu OT UCTIAPEHUS.
25- VYcnoBus npopactanus cemsiH. Jlaboparopras padota Ne 11 «YcnoBus mpopacTaHust 2
26 ceMsH». «3HaueHUe BOJIbI M BO3yXa JJISl IPOPACTAHUS CEMSH.
27- Jenenwne kierok. JlabopaTopHas pabora Ne 12 «Habmroaenue a3z MuUTO3a B KIIETKAaX 2
28 pacTeHui»
29- Pactenus. Muoroo6pasue pacteHuii. 3HaueHHE pacCTEHUI B IPUPO/IE U )KU3HU YEIOBEKa 2
30 Jlaboparophast pabora Ne 13 «OOGHapyKeHHE XJIOPOIUIACTOB B KJIIETKAX PACTCHHIN
31- Jluct. JIaboparopnas padota Ne 14 «OOGHapykeHHE HUTPATOB B JINCTHSIX ) 2
32
33- BereratuBHoe pazmHoxeHue pacrenuil. [Ipaktuueckas padora «CrocoObl BEreTaTUBHOTO 2
34 Pa3MHOXKEHHUSI PACTEHUI.
KaJjienapHo-TeMaTn4yeckoe mianupoBanue ( 2 Bo3pactHas rpynna 13-16 Jier)
Ne Tema BCEro
3aHATUA Iiian dDakrt
BBenenue.(3uaca)
1 [Tnan paGoThl U TEXHUKA OE30MIACHOCTH MPU BBINOJIHEHUH J1a00PaTOPHBIX,
npakTuueckux padbot. O3HakoMIIeHHe ¢ 000pyI0BaHUEM LIeHTpa «Touka pocTay. 1
JIaGoparopnas pabota Nel
«JIaboparopHoe o0opyaoBaHUE U TPUOOPHI JIJIsT HAYYHBIX HCCIICTOBAHUI.
2-3 OdopmiieHne yroika Kpyxka. 2
Pa3znen 3.7)KuBotHble (22 yaca)
4- Xusotusie. CTpoeHue KUBOTHBIX. MHOT000Opasne UBOTHBIX, UX POJIb B IPUPOJIE U 7
10 KUZHU
yenoBeka. [IpakTuueckas padora «Kiaccudukamys )KUBOTHBIX ».
11- IIpocreiinue. 3
13 JlabopaTtopHas pabota «CpaBHUTEIbHAS XapAKTEPUCTHUKA OJHOKICTOYHBIX OPTaHU3MOB)Y
14- JIBm>xeHue skuBOTHbIX. JlabopaTtopHas pabota Ne«HaOmonenue 3a nepeBuKeHnemM 4
17 YKABOTHBIX).
18- Tun konbpuateie yepBu. BHyTpeHHee cTpoeHue 1ok aeBoro uepss. JlaboparopHas pabota 4
21 Ne 6
«Oco0EeHHOCTH BHYTPEHHETO CTPOSHHUS 0K IEBOTO YEPBSI»
22- Munu-uccnenoBanue «IItumsl Ha kopmytke» [IpakTuyeckast opautonorus. Pabora B 4
25 rpyImnax:

uccinenoBanue «[ITUIIBI Ha KOPMYLIKE».




Pasznen 4 Ixonorusa(9
4acoB)

26- Bnusiaue 3xonoruyeckux (pakTopoB Ha OPraHU3Mbl. DKOJOTHYECKUH TPAKTUKYM
28 «BnusiHue
abnoTHyecKux (PakTOPOB HA OPIraHU3MBbI».
29- «MUKpOKIMMAT B KJacce» DKOJOTHYeCKUI NPakTUKyM «M3mMepeHne BIaKHOCTU U
31 TEMIIEPATYPHI B Pa3HBIX 30HAX KJIAccay.
31- IIpoekt «KpacHas kaura >KUBOTHBIX CMOJIEHCKOW 00IacTI»

34
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