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ITosscHuTENBLHAY 3aIIUCKA.

OcHaienue o01eo6pa3zoBaTeNIbHBIX IIKOJI COBPEMEHHBIM aHAJIOTOBBIM M LU(POBBIM 000pYI0OBAaHUEM SIBIISIETCS MaTepUalIbHOM 0a30ii peanu3anuu
®deepabHOTO TOCYAaPCTBEHHOT'O 00pa30BaTeIbHOTO CTaHAapTa. DTO OTKPHIBAET HOBBIC BO3MOYKHOCTH B YPOUHOW U BHEYPOUYHOM, BHEKIACCHOM
JESTEIbHOCTH U SIBJISIETCS HEOTHEMJIEMBIM YCIOBUEM (POPMUPOBAHUS BBICOKOTEXHOJIOTUYHOM Cpeibl MIKOJIbI, 6€3 KOTOPOU CI0KHO MPEICTaBUTh HE TOJIBKO
npo¢uibHOE 00yUueHHe, HO U COBPEMEHHBIN 00pa3oBaTeIbHbIN Ipoliece B LejoM. Pazpactaercs mose B3auMOASHCTBHS YUEHUKA U YUUTENs, KOTOPOE
pactpoCTpaHsIeTCs 3a CTEHBI ITKOJIBI B PEAJIbHBIN W BUPTYaJIbHBIN coruyM. Kcronp3oBaHue yaeOHOTro 000pyI0BaHUSI CTAHOBUTCS CPEJCTBOM 00€CTICUCHHS
ATOTO B3aMMOJICHCTBYSI, TEM O0Jiee B YCIOBHAX O0yUYSHHS MPEAMETY Ha yIITyOJIEHHOM YPOBHE, MPEANoIaracMoM poduir3aIiei 00yIeHusl.

B pamkax HanmoHanmpHOTO TIpoekTa «O0pa3oBaHUEe» CTajI0 BO3MOKHBIM OCHAIIIEHUE IITKOJI COBPEMEHHBIM 000pynoBaHueM 1eHTpa «Todka pocTay.
Buenpenue 3Toro o0opynoBaHus MO3BOJISIET KAUECTBEHHO M3MEHUTH Ipoiiecc o0ydeHus: Ononoruu. [1osBseTcss BO3SMOKHOCTh KOJIMYECTBEHHBIX
HAOJTIOICHUH U OTIBITOB ISl ITOJIYYCHUS JIOCTOBEPHOM HH(POPMAITUU O OMOJIOTMUYECKUX Tpolieccax u o0bekTax. Ha ocHOBE MmoJTydeHHBIX
AKCIIEPUMEHTAIBHBIX JaHHBIX 00yd4aeMble CMOTYT CAMOCTOSITEIBHO JIeJIaTh BHIBOJIbI, 0000IIaTh pe3yNIbTaThl, BBISBISATH 3aKOHOMEPHOCTH, YTO HA HAIIl
B3TJIS1/1, CIOCOOCTBYET MOBBIIIEHUIO MOTUBALIMU O0YUYEHHSI IIKOJIBHUKOB.

Bpricokas cltos)kHOCTh pabOThl C COBPEMEHHBIM IH(PPOBBIM, 00SCIICUeHUE €ro paboTOCITOCOOHOCTH, HEOCTATOYHOCTh METOAMYECKOTO 00eCTIeUeHUSI — BCE
9TO 3a4acCTYIO BCTYMAET B MPOTHUBOPEUHE C HEIOCTATOYHOCThIO MH(DOPMAIIMOHHBIX U MHCTPYMEHTAIBLHBIX KOMIIETEHIUH negarora. Paspemienue 1anHoro
KOH(JIMKTAa BO3MOXHO B IPAKTUYECKOU NEATEILHOCTH, B BHIITOJIHEHUH IEMOHCTPAIIMOHHBIX M Ta00OPAaTOPHBIX paboT, OPraHM3aIny JJa00paTOPHOTO
SKCIIEPUMEHTA, B OPTaHU3alMHU MPOCKTHON M Y4eOHO-HCCIIeI0BATENIbCKOM IeATeNhHOCTH 00yJarommxcs. B mpoiecce axcnepruMeHTaIbHOM paboThl ydarmuecs
MPUOOPETAIOT OMBIT MO3HAHKS PEATBHOCTH, SBJISIONIMICS BaYKHBIM TarioM (OPMUPOBAHUS Y HUX YOEKICHUMN, KOTOPHIC, B CBOIO 0YEPE.lb, COCTABIISIOT OCHOBY
HAyYHOT'O MUPOBO33peHUs. B TO ke Bpems oTpabaThiBaeTCsi METOIMKA TTOCTAHOBKH dKCIIepUMEeHTa. FIMEHHO TIOATOMY MpeiaraeMble B JAaHHOM ITOCOOMH YPOKH,
1a00paTOPHBIC U PAKTHYECKUE PadOThl CHA0KEHBI METOIMYCCKUM KOMMEHTApHEM, MaTPHUIICH JJIsl COOCTBEHHOTO MPO(ECCHOHAIBHOTO ITOUCKA, JIJIs Al Tallul
MaTEPUAJIOB K YCIOBUSAM KOHKPETHOTO 00pa30BaTEILHOTO YUpexkIieHus. TeMaTnka paccMaTpUBaeMbIX SKCIIEPUMEHTOB, KOJTMYSCTBEHHBIX OIBITOB,
COOTBETCTBYET CTPYKTYpE MPUMEPHOIN 00pa30BaTEILHOM MPOrpaMMEI 110 6uosIoTHH, cofepxannio denepaabHOro TOCyIapCTBEHHOTO 00pa30BaTEIILHOTO
crannapta (PI'OC) ocHoBHOTO 001IETO 0Opa30BaHUSI.

[TocTaBnsieMbie B IITKOJIBI COBPEMEHHBIEC CPENICTBA O0YUYEHHsI, B paMKaX MPOeKTa IeHTpa « Touka pocTay, cCoepkaT KaK y)Ke H3BECTHOE 000pyI0BaHNE, TaK U
MpUHLKIIHANBHO HOBoOE. [Ipexe Bcero, aTo unupoBbie 1abopaTtopuu ¢ HabOpaMu AATYUKOB, MTO3BOJISIONIME IPOBOAUTH U3MEPEHHSI (PU3MUECKHUX, XUMUYECKHX,
($U3HOIOrHYECKUX MapaMEeTPOB OKPYXKAIOIIEH cpesibl U OpraHu3MoB. B 0CHOBY 00pa3oBaTebHON MPOrpaMMBbl 3aJ10KEHO IPUMEHEHHE LU(- POBBIX
nmaboparopuid. PaccMoTpeHHBIE B TOCOOMH ONIBITHI MTPOIIUIH MIMPOKYIO arpodaruio. MHOTOJIETHSS IPAKTHKA MCTIOJIb30BaHUS UG POBEIX JabopaTopuii u
MUKPOCKOIUYECKOM TEXHUKH B LIKOJIE TTOKa3aja, YTO COBPEMEHHbIE TEXHUYECKUE CPEJCTBA 0OYUEHUsI HOBOTO MOKOJIEHUS MO3BOJISIOT 100UTHCS BBICOKOTO
YPOBHS YCBOCHHMSI 3HAHUM, (POPMUPOBAHUS MPAKTHUECKUX HABBIKOB OMOJIOIMYECKUX UCCIIE0BAaHU, YCTOMYMBOIO POCTa MO3HABATEIBHOIO HHTEpECa
IIKOJILHUKOB U, KaK CJIEJICTBHE BEICOKOTO YPOBHSI Y4€OHOW MOTHBAIIHH.



Hacrosiee mocobue npu3BaHo NoMoub MejaroraM B peaiu3aiui 00pa3oBaTebHBIX IPOrpaMM OOILIETro U JOTMOJIHUTEIHHOTO 00pa3oBaHus, B
pa3pelIeHny BOZHUKAIOMIUX TPYAHOCTEH pu padorte ¢ obopynoBanuem neHtpa «Touka pocta»

Ilens v 3amaun

peann3aiysi OCHOBHBIX 00IIe00pa30BaTeNbHBIX IPOrpaMM 0 YU4eOHBIM MpegMeTaM €CTeCTBEHHO-HAYYHO! HANPABIEHHOCTH, B TOM YHCIIE B paMKaxX BHEYPOUYHOM
JeATEeTbHOCTH 00yJarOIINXCs;

pa3paboTka 1 peanu3anys pa3HOypOBHEBBIX JOMOIHUTEIBHBIX 00I11€00pa30BaTeNbHbBIX IPOIPAMM €CTECTBEHHO-HAYYHOI HANPaBICHHOCTH, a TAK)KEe MHBIX
IIPOrpaMM, B TOM YHUCJIE€ B KAHUKYJIPHBINA IEPUOL;

BOBJICUCHHE YUYAIIUXCS U NIEJarOTMYECKUX PAOOTHHKOB B IIPOCKTHYIO JIEATEIBHOCTE;

opraHu3alys BHEy4eOHOM! eATeIbHOCTH B KAHUKYJISIPHBINA IIEpUOJ, pa3paboTKa U pealn3alus COOTBETCTBYIOIUX 00pa30BaTeIbHbIX IPOTPAMM, B TOM YUCIIE
IS Tarepeif, OpraHu30BaHHBIX 00pa30BaTEILHBIMHI OPraHU3aLMAMH B KAHUKYJISIPHBIH IEPHO/T;

IIOBBIIIICHUEC HpO(beCCI/IOHa.HBHOFO MacCTEepCTBa IIeaarorn4eCKux pa6OTHI/IKOB LCHTpa, pCaIM3yOIHNX OCHOBHBIC n JOIIOJTHUTCIIBHBIC
0011eo0pa3oBaTesibHbIE IPOrPaMMBbI.

Co3nanue nentpa «Touka pocTa» npejanoaraeT pasBuTue 0opa3zoBaTenbHON HHPPACTPYKTYphl 00111€00pa30BaTENIbHON OpraHU3all, B TOM YHCJIe
OCHaleHue o01eo0pa3oBaTeIbHON OpraHU3alHu:
o0opynoBaHUEM, CpelcTBaMU OOydYeHHUS M BOCHUTAHHS JUISI W3Y4eHHS (B TOM YHCIE IKCIEPUMEHTAILHOTO) MPEIMETOB, KypCOB, JAUCHUIUIMH (MOIYJE)
€CTECTBEHHO-HAYyYHOH HANpaBJICHHOCTH MPH peaiu3allii OCHOBHBIX 00I1e00pa30BaTENIbHBIX MPOrPaMM H JIOTIOJIHUTEIBHBIX 00111€00pa30oBaTeIbHbIX IPOTrPaMM,
B TOM YHCIIE ISl PACHIMPEHHUs COACPKaHUS YUeOHBIX peaAMeToB «Dusnkay, «Xumus», «buomorus»;
00OpyZOBaHHEM, CpeACTBaMHU OOYyUEHHs U BOCITUTAHUS JUTSl PEaTU3aliy IPOTPaMM JIOTIOJIHUTEIHHOTO 00pa30BaHus €CTECTBEHHO-HAYYHOH HANPaBICHHOCTEI;
KOMITBIOTEPHBIM U HHBIM 000pYyJJOBaHUEM.

[TpodunbHBIN KOMIUIEKT 000pPYIOBAaHUS MOXKET ObITh BBIOpaH A 00Ie0o0pa3oBaTeIbHbIX OpraHU3alMi, UMEIOIIMX Ha MOMEHT cOo3aHus IeHTpa «Touka
pocTa» Habop cpencTB 00yUEHHs: U BOCIIUTAHUS, OKPBIBAIOIIMN CBOMMHU (DYHKIIMOHAJILHBIMU BO3MOXKHOCTSIMU 0a30BbI€ MOTPEOHOCTU NPU U3Y4YEHUM Yy4EOHBIX
npeameroB «Duzukay, «Xumus» u «buoaorusy.

[lepeyenp, MHUHUMAIBLHO HEOOXOIMMbIE (DYHKIMOHATIBHBIE WM TEXHHYECKHE TPEeOOBAaHUS M MHUHHMMAIBHOE KOJWYECTBO OOOpYIOBaHUS, PAaCXOIHBIX
MaTepHajIoB, CPEACTB OOYUEHUS U BOCIIMTAHUs JUIs OCHAILEHUs LEeHTPOB «Touka pocTay, ONpeneNnsatoTCsl perHOHaIbHBIM KOOPAUHATOPOM € YYETOM IIPUMEPHOTO
nepedHs: 000py10BaHUs, PACXOJHBIX MATEPUAIOB, CPEJCTB OOYUEHHUS U BOCIMTAHUs AJIS CO3/aHUs U obecnieueHs GYyHKIMOHUPOBAHUS LIEHTPOB 00pa30BaHUs
€CTECTBEHHO-HaY4YHO! HampaBiieHHOCTH «Touka pocTa» B 0011€00pa30BaTeNIbHBIX OPraHU3alMsAX, PAaCIOI0KEHHbBIX B CEIBCKON MECTHOCTH U MaJlbIX ropojax.



[IpodunpHblli KOMIUIEKT oOOpynoBaHUs obecreunBaeT 3((HEKTUBHOE OCTHKEHHE 00pa30oBaTeNbHBIX PE3yJbTaTOB OO0yYaOIMMHUCA MO Mporpammam
€CTeCTBEHHOHAYYHOU HAIIPaBICHHOCTH, BO3MOXKHOCTh YIIIyOJIEHHOTO M3y4YeHHs OTAEIBHBIX MPEAMETOB, B TOM 4YHCie Ui GOPMUPOBAHHS N300PETATEIBCKOTO,
KpEaTHUBHOTO, KPUTHUYECKOTO  MBIIUICHHUS, pa3BUTUS (PYHKUMOHAJIBHOM  T'PaAaMOTHOCTH y oOy4aroumxcs, BTOM  YHCIE

€CTeCTBEHHOHAYYHOI u MaTeMaTUYeCKOMN



CoBpeMeHHbIE SKCIIEPUMEHTAIbHbIE UCCIIEAOBAaHUS 10 OMOIOTHH YK€ TPYAHO MPEACTaBUTh 0€3 UCTIOIb30BAHUS HE TOJIBKO aHAJOTOBBIX, HO U I (POBBIX
M3MEPUTEILHBIX PpHO0opoB. B denepanbHOM rocymaapctBeHHOM oOpa3oBarensHoM cTtanaapte (PI'OC) mponucano, 9TO OHUM U3 YHUBEPCATBHBIX yUeOHBIX
JCUCTBUH, PUOOPETACMBIX YYALTMMHUCS JOJDKHO CTaTh YMEHUE «IIPOBEIICHHS OTBITOB, MIPOCTHIX IKCIEPUMEHTAILHBIX UCCIICAOBAHHMN, MIPSMBIX U KOCBEHHBIX
M3MEPEHHH ¢ UCTIOIB30BaHUEM aHATIOTOBBIX U IU(PPOBBIX H3MEPUTEIBHBIX TPUOOPOBY.

VY4eOHblIii SKCTIEPUMEHT 1O OMOJIOTHH, TPOBOAUMBII Ha TPaIUIIMOHHOM 000PYAOBaHNH, 0€3 MPUMEHEHHUS IUPPOBBIX J1a00PATOPHiL, HE MOKET
MO3BOJIMTH B MOJIHOW Mepe PEeIInTh BCE 3a7a4l B COBPEMEHHOM IIKOJIE. DTO CBSI3aHO C PSIIOM MPUYHH:
TPaJULIMOHHOE IIKOJIbHOE 000PYOBAHNE U3-3a OTPAaHHUYEHUS] TEXHUUYECKUX BO3MOKHOCTEH HE MO3BOJISIET MTPOBOAUTH MHOTHE KOJIMYECTBEHHBIE
UCCJIEIOBAHMS;
JUTTETHHOCTH MPOBEIEHUSI OMOJIOTMYECKUX UCCIIEIOBAaHMIA HE BCETaa
COTJIACYeTCs C AJUTENbHOCTHIO yUeOHBIX 3aHATHIA,
BO3MOKHOCTb IPOBEICHUSI MHOTHX MCCIIEIOBAHUN OTpaHUYMBAETCS TPEOOBAaHUSIMH TEXHUKU 0€30MaCHOCTH | Ip.

Hudposas nabopaTopus NOTHOCTHIO MEHIET METOAUKY U COJCPIKAHUE IKCIICPUMEHTAIBHOM JEITEIBHOCTH U PELIaeT BhILICTIEPEYHCICHHBIC
npo6sieMsl. [IIUpokHii CIIEKTP TATYMKOB MO3BOJISAIOT YYAIIMMCS 3HAKOMUTHCS C ITapaMeTpaMu OMOJIOTMYECKOT0 SKCIIEPUMEHTA HE TOJIBKO Ha
KaueCTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHe. [{udposas mabopaTopust O3BOJSET BECTH JUIUTENBHBIN SKCTIEPUMEHT JJake B OTCYTCTBUU
IKCIEPUMEHTATOPA, & YaCTOTa MX U3MEPEHHUI HETIO/IBJIACTHA YEJIOBEUYECKOMY BOCTIPHSITHUIO.

B mporniecce GpopmupoBaHus SKCIEPUMEHTATBHBIX YMEHUHN YISHUK 00y94aeTcs peCTaBIATh HHGOPMAINIO 00 MCCIEA0BAHNHU B UETHIPEX BUIAX: B
BepOaTbHOM: OMHCHIBATH SKCIIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJIEIIb AKCIIEPUMEHTA, (PUKCUPOBATh BHUMAaHNE HA N3MEPSEMbIX BEIIMUMHAX,
TEPMUHOJIOTHH;

B TAOJTMYHOM: 3aIOJTHATH TAOIHIIBI TaHHBIX, JISKAIUX B OCHOBE TIOCTPOSHUS rPauKOB (ITPH STOM Y YUAIIUXCS BOSHUKAET IEPBUYHOE MTPEIICTABICHNE O
MaciTabax BeITUYMH);

B Tpa)U4eCcKOM: CTPOUTH IPa(HKH 1O TAOIMYHBIM JaHHBIM, YTO JAET BOBMOKHOCTH TMEPEX0/a K BBIABIKEHUIO THIIOTE3 O XapaKTepe 3aBUCHMOCTH MEXITY
BeJIMYMHAMHU (TIPH STOM YYUTENb IMOKA3bIBAET MPEUMYIIIECTBO B BU3YAJIN3AIIUN 3aBUCUMOCTEH MEXKTy BEIMYMHAMH, HATIISITHOCTh U MHOTOMEPHOCTH); B BUJIE
MaTeMaTHYECKUX YpaBHEHUH: JaBaTh MaTEMaTHYECKOE OMUCAHUE B3aMMOCBSA3H BEJIMUMH, MaTeMaThyeckoe 00001IeHHe.

dbopMupOBaHUE HCCIENOBATENBCKIX YMEHUH YUIaIIUXCsl, KOTOPBIC BEIPAKAIOTCS B CISAYIONINX JICUCTBUSAX: OMPENICTICHIE TPOOIIEMBI,

MOCTAaHOBKA MCCIIEI0BATENILCKOM 3a1auu;

IUTAHWPOBAHUE PELICHUS 3a/1a4H;

MTOCTPOEHNE MOJETEN;

BBIJIBIDKEHUE TUTIOTE3;

AKCIIEPUMEHTATbHAS POBEPKA THITOTE3;

aHaAJIU3 TAHHBIX SKCIIEPUMEHTOB WK HAOII0ICHUIA;



(bopmynHpOBaHNE BBIBOIOB.

[TocnenHue roael y ydamuxcsi HAOJHOAaeTCsl HU3Kasi MOTHBALIMS H3YUYEHHsl €CTECTBEHHOHAYYHBIX JUCLIMITIMH U KaK CIIEICTBHE MaJeHHEe KauecTBa
obpasoBanusi. [TocTaBsiemMble B LIKOJIbI COBPEMEHHbBIE CPEACTBA 00yUYeHMs, B paMKax npoekTta « Todka pocta», ComepskaT Kak yKe XOPOLIO H3BECTHOE
0o0opynOBaHKE, TAK M MPUHIUIHAIBLHO HOBOE. ITO LM pOBbIe 1a00paTOPUN U NaTYMKOBBIE CUCTEMbl. B 0OCHOBY 00pa3oBaTeIbHON MPOrpaMMbl 3aJ10KEHO
npumMeHeHue 1M PoBbIX aboparopuii. TemaTuka nmpeaioKeHHbIX IKCIIEPUMEHTOB, KOJMYECTBEHHBIX OIMBITOB, COOTBETCTBYET CTPYKTYpPE MPUMEPHOM
o0pa3oBaTenbHOI MporpamMmbl o 6uoJoruu, coaepxanuto PenepanbHOro rocy1apcTBeHHOro odpasosarenbHoro cranaapra (®I'OC) ocHoBHOro 001IETO
oOpasoBaHusi. PaccMOTpeHHbIE B TOCOOMH OMBITHI MPOLLIH UPOKYIO arpodauuio. MHOrONETHsIS MPaKTHKA UCTIOIb30BaHUS XUMUYECKUX rproOopos, L1J1
B IIKOJIE MIOKA3aJia, YTO COBPEMEHHbBIE TEXHUUECKUE CPECTBA OOYUYEHHUSI HOBOTO MOKOJIEHHSI TTO3BOJISIFOT JOOUTBCSI BBICOKOTO YPOBHSI YCBOEHHUST Y4€OHOTO
Marepuaa, yCTOMYMBOrO pPOCTa MO3HABATEIbHOIO MHTEPECca LIKOJbHUKOB, T.€. TPEOIOJIETh T€ MPOOJIEMbI, O KOTOPBIX TaK MHOTO FOBOPSIT, KOT/Ia PeYb
3aXOIUT O COBPEMEHHOM IIKOJBHOM OHOJIOrH4eCKOM 00pa3OBaHHH.

JlaHHOE METOAMYECKOe OCOOHe aIPeCOBAHO YUUTEISIM OHOJIOTHMH, KOTOPbIE PeaTi3yOT 00pasoBaTebHbIE MPOrPaMMBbI C HCIIOJIb30BAHHEM
obopynoBanusi «Touka pocTay.
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boranuka.
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AnaroMus 4 (pU3HOJIOrUs YeJIOBeKa.
Huronorus.
I'eneruxka.
. DKOJOrHs.
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N oA LN

NOTEHLMAJIOM /I OPraHU3aLMK MPOEKTHON M UCCIEI0BATENbCKON AesaTeIbHOCTH 00ydatouxcs, buosorndeckoe HabmoaeHHE M HKCIEPUMEHT
npoBoaATCs B (hopMe 1abopaTopHBIX U 1eMOHCTpauuil. JleMOHCTPallMOHHBII SKCIIEPUMEHT NPOBOIUTCS B CIECAYIOLIUX CIyUasax:
1. MMErOIIeecs] B HATMUMH KOJHYECTBO MPUOOPOB M M(POBLIX TaTYUKOB HE MO3BOJISIET Op
raHU30BaTh HHAMBUAYAIBHYIO, TAPHYIO WIH FPYNNOBYIO 1a00paTopHy padoTy;
2. 3KCIEPUMEHT UMeET HeOOJBIIYIO MPOAOIKUTENBHOCTD H CJIOKHOCTh U BXOAUT B CTPYKTY
Py ypoxa.
Jna uzydenus npenmera «buonorus» Ha 3Tane ocHOBHOrO o01iero obpazoeanus oTBoguTcs 280 4acos:
5 knacc — 35 yacos;



6 k1acc — 70 4Jacos;

7 xnacc — 70 4Jacos;

8 ximacc — 70 4Jacos;

9 ximacc — 70 gacoB.

Jlannrast oOpa3zoBaTellbHAs IporpaMMa 00eCIIeYMBaeT CO3HATEIIFHOES YCBOCHHUE YUAIIMMHUCS BAKHEHIITNX OMOJIOTUIECKIX TIOHATHH, 3aKOHOB U TCOPHIA,
(hopMHpyeT npeicTaBIeHUE O POJIM OMOJIOTHH B TIO3HAHKHM JKMBOTO MHUPA U B )KU3HU YesioBeka. OCHOBHOE BHUMAHHE YACISICTCS CYITHOCTH OHOJIOTHYECKUX
SIBIICHUH, TPOIIECCOB M METOJIaM MX U3yUCHHUS.

CtpyKTypa npeACcTaBiICHHBIX B JAHHOM METOIUYECKOM IMMOCOOUH IJIAHOB YPOKOB U JIa00PaTOPHBIX PabOT OTpakaeTcs MOCIEA0BATEILHOCTh U3YUCHHS U
cojiep)aHusi OMonoruv B 5—9 kiaccax.

B 5—7 kiaccax yuammecs y3HaIOT, 4eM JKHBasl PUPOJIa OTIUIACTCS OT HEXKUBOH; TIOJTYYarOT OOIINE TPECTABICHUS O CTPYKTYpe OMOIOTHUECKOM
HayKH, € UCTOPHH U METOJ[aX UCCIIEIOBAHNUS, IIapCTBAX KUBBIX OPTaHU3MOB, CpefiaXx 0OMTaHUsI OPraHU3MOB, HDABCTBEHHBIX HOPMAaX M MPUHIIUIIAX
OTHOIIICHUS K IPUPOJIE. YUallnuecs MoJy4yaroT CBEICHHUS O KJIETKEe, TKAaHIX U OpTaHax, O Mpoleccax KU3HEeACSITeIbHOCTH OPTaHU3MOB, 00 YCIOBHSX JKU3HH U
Pa3HOOOpPA3MH KUBOM MTPUPOJIBI, & TAKKE O CTPOCHUH, )KU3HEICATSIIBHOCTH U MHOT000pa3un OaKTepuil, rpuOOB, paCTCHUN U )KUBOTHBIX.

OcHoOBHOE cojiepkaHHe Kypca 8 Kiacca HampaBieHo Ha popMHUpoBaHHE Y 00YJarOIIUXCs 3HAHUM U yMEHUN B 00J1aCTH OCHOB aHATOMUU, (PU3UOJIOTUH U
THTUEHBI YEJIOBEKA, pealM3allii YCTAHOBOK Ha 3I0POBBIN 00pa3 sxu3Hu. CopepkaHue Kypca OpUSHTHPOBAHO Ha YIiyOJIeHHEe U paclIMpeHue 3HaHUH,
00yJarouMXcs O MPOSIBIICHUHM B OPraHU3ME YeJI0OBeKa OCHOBHBIX JKU3HEHHBIX CBOWCTB, IIEPBOHAYAIBHBIC MPEJACTABICHUS O KOTOPBIX ObLIN TOJTYYCHBI B

5—7 xnacce.

OcHOBHOE cozep)kaHue Kypca Ouojoruu 9 kmacca MOCBSIIEHO OCHOBaM o0mieil Ouonornu. OHO HampaBiieHO Ha 0000IIeHHe OOHMIMPHBIX (PAKTUUECKUX
3HaHUHM U CHEIMANTbHBIX MPAKTUYECKUX YMEHUH, CHOPMUPOBAHHBIX B MPEABLIYIINX KJAccaX, TECHO CBSA3aHO C Pa3BUTHEM OMOJOTMYECKOW HAYKW B IEJIOM U
XapaKTepU3yeT COBPEMEHHBIN yPOBEHb €€ Pa3BUTHSI.

OfHMM 13 OCHOBHBIX IPUHLIUIIOB MOCTPOEHUSI IPOTrPAMMBI SIBJISETCS NPUHLUI TOCTYITHOCTU. DKCIIEPUMEHTAIbHbIE IaHHbIE, TIOJYYEHHbIE YUaIIUMUCS
NP BBITIOJTHEHUU KOJHMYECTBEHHBIX OTBITOB, MO3BOJISIIOT YYAIIMMCSl CAMOCTOSITEIBHO JIENIaTh BHIBOJIBI, BBISIBISATH 3aKOHOMEPHOCTH. 110/1X0/1bI, 3aJ10)KEHHBIE B
coJIep’KaHue MPOrpaMMbl Kypca, CO3Jal0T HEOOXOAUMbIE YCIIOBUS /ISl CACTEMHOT'O YCBOEHHUS yYalllUMUCS OCHOB HayKH, i 00eCreYeHUsl pa3BUBAIOIIETO U
BOCHMTHIBAIOLIETO BO3IEUCTBUS O0YyUEHHs Ha IMYHOCTD yyanierocs. @opMupyembie 3HaHUS JOJKHBI CTaTh OCHOBOM CUCTEMBbI YOEKICHHI IKOJIbHUKA,

SIPOM €T0 HAYIHOTO MHPOBO33PECHHSL.

OcobenHocTn COACPKAHUA CTPYKTYPHBIX KOMIIOHCHTOB pa6011e171 nporpamMmmal 1o ouonoruu B 5—9 knaccax ¢ UCIOJIb30BaHUEM 060py,I[OBaHI/ISI LHCHTpa

«Touka pocTa»



[Tnaaupyemsble pe3ynbTaThl 00ydeHus 1o Kypey «buonorus. 5—9 kmaccy.

[IpenMeTHbIe pe3ynbTATHI:

1) bopMupoBaHUE IICHHOCTHOTO OTHOIIICHUS K YKHBOW PUPOJIE, K COOCTBEHHOMY OpPTaHU3MY; TOHUMaHHUE POJIA OMOJIOTHH B (POPMHUPOBAHHUH
COBPEMEHHOW €CTECTBCHHOHAYYHOW KapTUHBI MHPA,

2) yMeHHEe IPUMEHSTh CHCTEMY OMOJIOTHUECKUX 3HAHHUA: PACKPBIBAThH CYITHOCTH KUBOTO, HA3BIBATh OTIMYMS JKHBOTO OT HEKHBOT'O, IEPEUUCIISATH OCHOBHBIE
3aKOHOMEPHOCTH OpraHu3anny, QyHKIIMOHUPOBAHUS OOBEKTOB, SBICHUI, IPOIIECCOB KUBOW MPHUPOIBI, IBOIIOLUOHHOTO PA3BUTUSI OPraHMYECKOTO MUpa
B €r0 €IMHCTBE C HEXKUBOU MPHUPO10i1; CPOPMUPOBAHHOCTH MPECTABICHUI O COBPEMEHHON TEOPHH YBOJIIOLIMK M OCHOBHBIX CBUIETEIILCTBAX
HBOJIOIINY;

3) BiazieHre OCHOBAaMU MOHATUITHOTO anmnapaTa i Hay4yHOTO S13bIKa OMOJIOTMHU: MCTIOJIb30BaHUE U3YUEHHBIX TEPMUHOB, OHATHH, TEOPUH, 3aKOHOB U
3aKOHOMEPHOCTEHN AJIsi 00BSICHEHHS HA0II01aeMbIX OMOJIOTUYECKUX 00BEKTOB, SIBIICHUH U MPOLIECCOB;

4) IIOHUMAaHHUE CIIOCO00B MOJIyUCHHUA OHOJIOTHYECKUX 3HaHPII>i; HaJIN4YUEC OIIbITAa UCIIOJIB30BaHUSA METOI0OB OMOJIOTHH C HCIIbI0 U3YUYCHUS KUBBIX O6’I)CKTOB,
OMOJIOTMYECKUX SBJICHUI M MPOIIECCOB: HAOIIOACHUE, OTIMCAHKE, TIPOBECHNE HECIOKHBIX OMOJIOTHYECKUX OIMBITOB U KCIIEPUMEHTOB, B TOM YHCIIE C
UCIIOJIb30BAaHHEM aHAJIOTOBBIX U IU(PPOBBIX NPUOOPOB U HHCTPYMEHTOB;

5) yMeHue XapakTepu30BaTh OCHOBHBIE TPYIIIBI OPraHU3MOB B CUCTEME OPTaHMUYECKOTO MUpA (B TOM YHCIIE€ BUPYChI, OAKTEPHH, pACTEHUS, IPUOBI,
JKHUBOTHBIE): CTPOCHHUE, MPOIIECCHI KU3HEACATEIBHOCTH, UX TPOUCXOXKACHUE, 3HAUCHUE B ITPUPOJIC U )KU3HU YEIIOBEKA;

6) yMeHHe OOBSCHSATH MOJIOKEHHUE YEJIOBEKa B CHCTEME OPTaHUIECKOT0 MUPA, €r0 MPOUCXO0XKICHHE, CXO/ICTBA U OTJINYHMS YEJIOBEKa OT )KUBOTHBIX,
XapaKTepu30BaTh CTPOCHUE U MPOLIECCHI )KU3HEACATEIILHOCTH OPraHu3Ma 4eJI0BEeKa, €ro MPUCTIOCOOIEHHOCTD K Pa3IMYHBIM YKOJIOTHYECKHM
dbaxTopam;

7) yMEeHHE ONTUCHIBATh KJIETKH, TKAHH, OPTaHbl, CHCTEMBI OPTaHOB M XapaKTepU30BaTh BaXKHEHIIINE OMOJIOTMYECKHE POLIECCHl B OPraHU3Max
pacTeHuM, >KUBOTHBIX U YEIOBEKA;

8) chopMupoBaHHOCTD NMPECTABICHUI O B3aMMOCBSI3U HACJIEJOBAHUS IOTOMCTBOM IIPU3HAKOB OT POAUTENILCKUX (POPM C OpraHu3anueil KIeTKH,
HaJIM4YMEM B HEH XpOMOCOM KaK HOCUTEJICH HACIIEICTBEHHOW HHPOpPMALIUU, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACJIEOBAHUS MPU3HAKOB;

9) copMHUPOBAHHOCTbH MPECTABICHUN 00 OCHOBHBIX (DaKTOpaxX OKPYKAFOIIEH CPEJIbl, MX POJIU B XKU3HEIEATSILHOCTH U SBOJIIOLIUU OPTaHU3MOB;
MpeICTaBICHNEe 00 aHTPOIIOTeHHOM (hakTOpE;

10)copMupoBaHHOCTH IPEACTABICHUH 00 3KOCHCTEMAX U 3HAUEHUHU OHOpa3HO00pa3us; O MI00ATbHBIX SKOJIOIHUECKUX MPOOIeMax, CTOSIINX Mepes
YeJI0BEUYECTBOM U CIIOCO0aX MX MPEOI0JICHUS;

II)YMCHI/IC peuiaTb y‘IGGHBIe 3aJadyu OMOJIOTrHYECKOTO COACPIKAHUSA, B TOM YHCJIC BbIABJIATL IPUYNHHO-CIICACTBCHHLIC CBA3H, IIPOBOJUTD pacqéTm,
ACJIaTb BbIBOJIbI HA OCHOBAaHHWHU INOJTYYCHHBIX PE3YyJIbTAaTOB,

12)ymeHune co3aBath ¥ MPUMEHSTH CIIOBECHBIE U TpadudecKkre MOJeNH s O0BSICHEHUS CTPOCHHUS )KUBBIX CHCTEM, SIBJICHUI U TPOIIECCOB KHUBOM



MIPUPOIBI;

13)nonnManue BKJIa1a POCCUHCKUX U 3apYOEKHBIX YUEHBIX B Pa3BUTHE OMOJOTMYECKUX HAYK;

14)Bnanenue HaBbIKaMU PabOTHI ¢ HH(pOPMaLE OMOIOTUYECKOTO CO/IeP KaHMUs, TIPECTABICHHON B pa3Hoi (hopMe (B BUIE TEKCTA, TAOIUIHBIX
JaHHBIX, CXeM, Tpa(UKOB, TUarpaMm, Moieel, H300pakeHuit), KPUTHUECKOTO aHaIi3a HH(GOPMALIUU U OLIEHKU €€ JOCTOBEPHOCTH;

15)ymMeHune mimaHupoBaTh MO PyKOBOJCTBOM HACTaBHHUKA M IMTPOBOAMTH YIeOHOE UCCIICIOBAHUE WITH ITPOSKTHYIO padOTy B 00JIaCTH OHMOJIOTHH; C
Y4eTOM HaME4YEeHHOMU 1eNu (POpMyITUpOBaTh NpobIeMy, THIIOTe3y, CTABUTh 337a4l, BEIOMPATh aJeKBaTHbIE METOBI UL UX PELIeHNS,
(GopMyYITHPOBATh BBIBOJIBL; TYOJIUYHO MPEICTABISATH MOJYYCHHBIC PE3YJIbTATHI;

16)yMeHrEe HHTETPUPOBATH OMOJIOTHUECKUE 3HAHUS CO 3HAHUSIMH JPYTUX Y4EOHBIX MIPEIMETOB;

17)chopMupoBaHHOCTH OCHOB HKOJIOTHUECKOW TPAMOTHOCTH: OCO3HAHNE HEOOXOAMMOCTH JACHCTBHIA IO COXPAaHEHUIO OMOpa3HOOOpa3Hst U OXpaHe
MPUPOIHBIX IKOCUCTEM, COXPAHEHHIO U YKPEIUICHHUIO 3I0POBbsS YEJIOBEKA; yMEHUE BHIOUPATH 1IEJICBBIC YCTAHOBKH B CBOUX JICHCTBUSX U MOCTYIKAaX
[0 OTHOIICHUIO K KHBOH MPHUPOJIE, CBOEMY 30POBBIO U 3J0POBBIO OKPYKAIOIIUX;

18)ymeHue ucrnonp30BaTh NPUOOPETEHHBIE 3HAHUS U HABBIKHU JIJIs 3/I0pPOBOT0O 00pa3a jKU3HU, COaTaHCHPOBAHHOTO MUTAHUA M (PU3MUYECKON aKTUBHOCTH;
HETIPUSTHE BPEIHBIX PUBBIUEK U 3aBUCUMOCTEH; YMEHUE MPOTHBOACHCTBOBATH JHKCHAYYHBIM MaHUITYJISLIUSAM B 00J1aCTH 310POBbS;

19)oBnageHne npueMaMu OKa3aHus EepPBOM MTOMOIIM YEJI0BEKY, BIpaIlliBaHUs KyJIbTYpPHBIX PACTEHUN U yX0/a 3a JOMAIIHUMH KHUBOTHBIMH;

DopMBI KOHTPOJIA

Kontpons pe3ynpraToB 00ydeHHs B COOTBETCTBHHU CIaHHON 00pa30BaTEIbHOM MPOrpaMMOi MPOBOJAUTCS B POpPME MUCbMEHHBIX U
9KCHEPUMEHTANIBHBIX paboT, MpeAroaraeTcs MpoBeIeHNE MPOMEKYTOUHON M HTOTOBOM aTTECTalUH.

HpOMe)KYTO‘IHaH aTTeCTanusa

Jliis ocyIiecTBIEHUs MPOMEKYTOUHOM aTTeCTAlMK UCIIOJB3YIOTCS KOHTPOJIBbHO-OLEHOYHbIE MaTepUalibl, OTOOp COJIEpKaHUs KOTOPBIX OPUEHTUPOBAH HA
MIPOBEPKY YCBOEHUS CUCTEMbI 3HAHUH U YMEHHI — MHBAPUAHTHOTO SI/Ipa COJIEPKaHUsI ACHCTBYIOIIMX 00pa30BaTEIbHOM MPOTPaAMMBI 10 OHOJIOTUH JUIS
0011e00pa30BaTeNbHBIX OpraHU3alMid. 3aJaHus MPOMEKYTOUHOM aTTeCTallMM BKJIIOYAIOT MaTepuall OCHOBHBIX pa3/ieloB Kypca OMOIOTHH.

IMAKET OLUEHOYHbIX MATEPHUAJIOB U KPUTEPUU OHEHUBAHUA 110 IIPEAMETY «BMOJIOT' USA»

KOHTpOJ’ILHBIe HU3MCPHUTCIIbHBIC MaTCPpUaJIbl

B nanHOM pasznene npeacTaBistoTCs KOHTPOJIBbHO-U3MEPUTEIbHBIE MaTEpHabl, KOTOPBIE NCIIOIB3YIOTCS ISl OTIPEAEIICHHUS YPOBHS TOCTUKEHUS
06y‘~Ia}OH_II/IMI/IC$I IIAaHUPYEMBIX ME€Ta- MPCIMETHBIX U MPEAMETHLIX PE3YJIbTATOB B paMKaX OpraHu3allui TCKYIIETO KOHTPOJIA YCIICBAEMOCTH U
MIPOMEKYTOUHON aTTECTALUN.



[Ipu opranu3zanum TeKyIero KOHTPOJIs yCIeBaeMOCTH o0yJaronuxcs cienyer yuutbiBath TpedoBanus @PI'OC OO0 k cucteme OIEHKH TOCTHKEHUS
wiaHupyeMsix pesynabtatoB OOII, koTopast JoKHa TpeIycMaTpUBaTh NCTIOIB30BaHIE Pa3HOOOPA3HBIX METOIOB U ()OPM, B3aUMHO JIOTIONHSIOUINX IPYT ApyTra
(cTaHgapTU3MPOBAHHBIE MUCHMEHHBIEC U YCTHBIE Pa0OThI, MPOEKTHI, MPAKTUUYECKHE U JIa0opaTOpHBIE pabOThI, TBOPUYECKUE pabOThI, CAMOAHAIN3 U CAMOOIICHKA,
HaOIOZICHUE, UCTIBITAHUS U MHOER).

Br160p yka3aHHBIX HUKE TUIIOB U IPUMEPOB KOHTPOJIBHBIX U3MEPUTENIbHBIX MAaTEpUAIOB 00YCIOBIIEH NE1aroriuecKoi 1 METOINYECKOM
eJIeCO00Pa3HOCTRIO, C YIETOM MPEAMETHBIX 0COOeHHOCTEH Kypca «bruonorus 5—9 kmacey.

TecTb! 1 3a1anus pa3padotansl B cooTBeTCTBUH ¢ hopmaToM EI'D u [TMA, uTo mo3BossieT qaxe B paMKax yCBOSHUS MPAKTUYECKONW YacTH MPOTrPAMMBbI
oTpabaTbIBaTh 00IIeyueOHbIE U IPEIMETHBIC 3HAHUS U YMEHHUS.

[lepeueHb OLIEHOYHBIX MPOLETYP AOJDKEH ObITh ONTUMAIBHBIM U JOCTATOYHBIM JJISl OTIPEACTICHHS YPOBHS JOCTHKEHUST 00yJaIOUTUMHUCS MPEAMETHBIX U
MeTamnpeMETHBIX pe3yIbTaToB. Dukcanus pe3yabTaToB TEKYIIEro KOHTPOJIS yCTIEBAEMOCTH 00YJaIOIINXCSl OCYIIECTBIISIETCS B COOTBETCTBUH C IPUHATOM B
o0pa30BaTeNbHON OpraHU3allMi CUCTEMON OLIEHUBAHUS.

HpezmomeHHHe TUIIBI 1 IIPUMCPDBI 3aJIaHUI:

* OPUEHTUPYIOT YUUTEIIS B IMATIA30HE KOHTPOJIbHBIX U3MEPHUTEIIbHBIX MATEPUAIIOB IO KYpCY, IOMOTAOT Pa3HOO0Pa3UTh 3aaHusl TPEHHUPOBOYHOTO,
KOHTPOJILHOTO U IOMIOJHUTEIBHOTO MOYJICH, KAK HHTEPAKTUBHOTO BU/ICO-YPOKA, TAK U TPAJUIIMOHHOTO YPOKa B pAMKAaX KJIaCCHO-YPOUYHOM
CHCTEMBI,

* YYUTHIBAIOT BO3MOXKHOCTH YCBOSHHSI MaTepHalia, C TOUYKH 3peHust ero nuddepeHnmraniu s pa3InyHbIX KaTeropuii 00yJarommxcs, pa3HOTo
YPOBHSI H3yUCHHUSI PEIMETA, BO3PACTHBIX OCOOCHHOCTEH MJIA/IIINX IIKOJIBHUKOB, & TAK)KE MOTUBAIIMOHHOTO U IICUX0IMOIMOHATBHOTO
KOMITOHEHTOB YPOKOB;

* IO3BOJISIIOT OTPA0ATHIBATh HABBIKH, 3aKPEILISATH MOTYUYCHHBIC 3HAHUSI U KOHTPOJIMPOBATH Pe3y/IbTaThl 00yUYEHUs, KaK B X0JI¢ KaXK/J0r0 YpOKa, TaK U B
paMKax UTOTOBOTO YPOKa 110 MaTepHaity pas3ziena.

Crientumgeckoii GopMoit KOHTPOJIS sIBIIIETCs padoTa ¢ mpudopamu, JabopaTopHbiM 000pymoBaHUEM, MoaeTsIMU. OCHOBHAS TI€ITh ITUX

NPOBEPOYHBIX PAdOT: OIpeeNICHHE YPOBHS PAa3BUTHS YMEHHUH IIKOJIBHUKOB paboTaTh ¢ 000pyJOBaHHEM U MPOBOANUTH 3KCIIEPUMEHTATIbHbIE

UCCIIEIOBaHMs, INITAHUPOBAThH HAOIIOJICHUE HITH OTIBIT, BECTH CAMOCTOSITENILHO MPAKTHYECKYIO PadoTYy.

3a)IaHI/Ie MOKET CUUTATHCA BBIIIOJTHCHHBIM, €CJIN 3aHHC3HHBIﬁ/BBIGpaHHBIﬁ OTBCT COBIIAAACT C BEPHBIM OTBETOM. 3a)laHI/IH MOT'YT OLICHUBATHCA KaK

16annoM, Tak ¥ OOJBIINM KOJHYECTBOM B 3aBUCUMOCTH OT YPOBHSI CIIOKHOCTH 33JIaHHs, OT KOJMUYECTBA BBEJACHHBIX/BHIOPAHHBIX OTBETOB, OT THIIA

3aTaHUsL.



Hopwmper o1ieHOK 3a Bce BHJIBI IPOBEPOYHBIX padoT

«5» — ypoBeHb BBINOJIHEHHUS TPEOOBAHUI 3HAYUTEIBHO BHIIIE YAOBICTBOPUTEIHHOTO:

* OTCYTCTBHUE OIINOOK, KakK 10 TeKyIeMYy, TaK U 10 IpeAblAyleMy ydeOHOMY MaTepuaiy; ® He
0oJree OQHOrO HEIOUETA

«4» — ypOBEHb BBINOJIHEHHUS TPEOOBAHHI BBIIIE YIOBIETBOPUTEIHHOTO:

* Hanmuure 2—3 omuO0K Wik 4—6 HeT0YETOB TI0 TEKYIEMY YIeOHOMY MaTepHally; * He

6osee 2 omOoK win 4 HeAOYETOB MO MPOUICHHOMY MaTepuay;

* HCIOJIb30BAHUE HEPALMOHAIBHBIX IPUEMOB pellleHHs yuyeOHOH 3a1aui.
«3» — OCTAaTOYHbIM MUHUMAJIbHBIH YPOBEHb BBIIIOJIHEHUS TPeOOBAHUH, IPEIbIBIAEMbIX K KOHKpEeTHOH pabore:
* He Oosnee 4—6 ommbok uau 10 HeOUETOB MO TeKylIeMy Yy4eOHOMY MaTepuay;

* He Oosiee 3—35 ommOOK UM He OoJiee 8 HeTOYETOB IO MPOUICHHOMY YIeOHOMY MaTeprary. «2»
— YPOBEHb BBHITIOJIHEHUS TPEOOBAHUN HUXKE yIOBIETBOPHTEIBHOTO:

* Hanuue Oosee 6 ommOok mwin 10 HeJOYETOB MO TEKYIIEMY MaTepHay;

Oosee 5 ommbOoK win 6ojee 8§ HETOUETOB M0 MPOUICHHOMY MaTepHaly.



TemaTtnyeckoe miiaHnposanue marepuaja B S kiacce «KbUOJOI'NA — HAYKA O )KUBOM MUPE»

*  Yacrs 1. buonorusi — Hayka o >KHBOM MUPE.
*  Yacts 2. MHOrooOpasue >KuBbIX OpPraHU3MOB.
*  Yacrs 3. )Ku3zHp OpraHu3MoB Ha IJIAHETE 3€MJIS.

e  UYacts 4. YUenosek Ha miaHeTe 3eMiis.

Kou- OCHOBHBIE BUIBI IEATEILHOCTH
Tema Conepxanue Henesas BO o0y4Jaromuxcsi Ha ypoKe/BHEY- Henonbsoanme
P yCTaHOBKa ypOKa yHaom b Y obopynoBaHHe
4acoB POYHOM 3aHSATUHU
KuBbie opranu3msl
1
MeTonbl u3ydeHust [TonsTre o TKaHU. CpaBHUBaTh Pa3znuuath oTnenbHBIE KIETKH, BXOIA-  MHKpOcKon
JKUBBIX OPTaHU3MOB JKUBOTHYIO U 1 mue QppoBOH,
OpraHU3MOB: Ha- PacTHTEIBHYIO B COCTaB TKAHHU. MUKpoIpena
OirozieHue, u3Mepe- KIIETKH, HAXOUTh O0600mare u GUKCUPOBATH PE3YNIbTa- paThl
HUE, SKCIIEPUMEHT TKaHU )KMBOTHBIX U YepThI UX CXOJCTBA THI HAOJTIOIEHUH, IEaTh BBIBOIBI.
pacrenuii. Ux U pa3iInyus. CobmoaTh mpaBuia paboTsl B KaOH-

Jlabopamopnaspa- GyHKIHH. Paznuuate TkaHu 1 HeTe OnoJioruu, oopamieHus ¢ 1abo-
ooma Ne 2 JKUBOTHBIX U paTopHbIM 000pYyIOBaHUEM
«3HAKOMCTBO C pacTeHuit Ha
KJIETKaMU PaCTECHHID) pHUCYHKaX y4eOHU-

Ka,

XapaKTepu30BaTh

UX CTPOEHHE,

OOBSICHSTH HX

(GyHKIHIH.
Oco0eHHOCTH XUMHU- XUMHUYECKUH cOCTaB Pa3znuyats 1 HabmoaTh 1eMOHCTpAIHIO OMTBITOB
4eCKOro cocTaBa KJICTKH. XMMHUYECKHEe  HEOPraHMYECKHUE U y4UTEeIeM, aHAJTU3UPOBATh UX Pe-
JKUBBIX OPTaHU3MOB BEIECTBA KIIETKH. OpraHuyecKue 3yJbTATHI, IEIATh BHIBOIBI.

Heopraanyeckue BEIIECTBA KIIETKH, AHanu3upoBaTh NPEACTaBICHHYIO Ha

Heoprannueckue Be- MUHEpAJIbHBIE CO- 1 pUCYHKaxX y4yeOHHKa HH(POPMALIUIO O



I1eCTBa. BEIIECTBA KJIETKU, UX  JIH, OOBACHATH UX pe3ynbTaTax omnelTa, paboTas B mape
3HAa4YEeHHE JUI KIIETKH ~ 3Ha4YeHHe Ui opra- Ymenune paboTats ¢ 1a00paTOPHEIM
Opranunueckue Y OpraHu3Ma. HU3Ma. 00opynoBaHHEM
BELIECTBA Opranuueckue 1
BEIIECTBA KJIETKHU, UX
3Ha4YEHUE JUIsl KU3HU
OpraHu3Ma U KJIeTKU
2. MHoroo6pa3ue *HBbIX OPraHU3MOB
Bakrepun. MHoro- baxrepuu: XapakTepu3oBaTh OnuceiBaTh pa3HOOOpa3HbIE PaccmarpuBanue
obpasue b6akrepuit CTPOEHUE U 0COOEHHOCTH (opMbl OaKTEepUATBHBIX KJIETOK OaxTepuii Ha FOTOBBIX
KHU3HEEATEIbHOCTD CTPOCHUS Ha PUCYHKE Y4eOHHKa. MHUKpOIpenapaTax ¢
.bakrepun — OaxTepHii. PaznuuaTh noHATus: UCII0JIb30BaHHEM
MPUMUTHBHBIC «aBTOTPO(BI»,
7.8 OJTHOKJIETOYHBIE Op- «reTepoTpodBI»,
ranu3Mel. CTpoeHue «IPOKAPUOTBIY, «IYKAPHOTHD».
OaKTepHil.
PazmHuoxenue
Metoap! n3ydeHus Ucnons3zoBanue OOBsICHATH YmMmenue paboTaTh ¢ Muxkpockor
9-10  JKMBBIX OPTaHU3MOB. YBEJIMYUTETbHBIX Ha3HAYCHHE 71a00paTOpHBIM OOOPYAOBAaHUEM,  CBETOBOW,
npubOpOB NpU YBEJIIMYUTEITBHBIX YBEIUUUTEIbHBIMH TPUOOPAMHU. ¢ poBoi
U3y4eHHH OOBEKTOB  IPUOOPOB. W3yuaTh yCcTpOHCTBO MH-
Habmonenue, nzme- KHBOH MPHPOIBI. KpOCKOIa U COOII0AaTh paBuiia
peHUE, SKCIIEPUMEHT. paboThI ¢ MUKPOCKOIIOM.
VBenuuuTenbHble Paznmnuath CpaBHUBaTh YBEIMUEHUE JIYIIbl U
IPUOOPHI: JIYTIBI PYYHYIO H MUKpOCKOTIA.
Jlabopamopnas pa- pyd4Has, IITaTUBHA, MITaTUBHYIO [Monmy4ath HaBBIKK pabOTHI C
ooma Ne 3 «3yuenne  mukpockor. P. I'yk, JyIbl, 3HATh MHUKPOCKOIIOM NP U3yYEHUH
YCTPOMCTBA A. BaH JleBeHryK. BEJINYHHY TOTY- TOTOBBIX MUKPOIIPENApPaTOB.
YBEJIMYUTETbHBIX YacTtu Mukpockorna. 4aeMoro ¢ ux Cobnroath npasuiia paboThl B
puOOpOB» Mukponpenapar. MTOMOIIIBIO KaOuHeTe, 0OpalleHus ¢
[IpaBuia paboTel ¢ YBEITUYCHHUSL. 71a00paTOpHBIM 000PYAOBAaHHEM
MHUKPOCKOIIOM. YMmenue paboTats ¢
Knerounoe crpoenue CtpoeHue KIEeTKH. BoisBnsats yactu 71a00paToOpHBIM 000PYAOBAaHUEM,
OpraHH3MOB. Txanu Knerounoe KJIETKH Ha YBEITUUUTEIBHBIMH ITPUOOPAMHU.
11-12 ~ MHorooGpa3sue Kire- CTPOCHHE JKUBBIX PHCYHKaX HaGuro1aTh 4acTH U OPraHOMIBI
TOK. MeTozp! n3yue- OpraHU3MOB. yueOHHUKa, KJIETKH Ha TOTOBBIX MUKPO-

HUS )KHUBBIX

XapaKTepru30BaTh
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16-17

18
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20

YacTH KIETKH U UX
Ha3HaYCHUE.

JlaboparopHas paborta
4. bakrepuanbHas
KJIETKA

Pacrenusa. Muoro-
o0Opa3ue pacTCHHIA.

3HaueHue pacTCHUN B
HPUPOJE U KUZHU
4eJloBeKa

HOKpBITOCCMeHHBIC
pacTCHUs.

T'omocemenHbIE
pacTeHusl.

HUX 3HAYCHHC.

OakTepuil geneHueM
KJIETKH HaJlBOE.
bakrepun kak camag
JPEBHSISI rpyma
opraausmoBl Iporec
CBI KU3HEAEs-
TEILHOCTH OaKTepHUH.
[Tonstue 06
aBTOTpOdax u
rerepoTpodax,
MPOKapHoOTax U
JyKapuoTax
Pactenwus. XapakTepHu30BaTh
IIpencrasienue o IJIaBHbIE PU3HAKH
dope. PacCTCHHIA.
OtanuurensHoe
CBOIWCTBO pacCTEHUH.
Xnopodwu.
3HaueHue
dborocunTe3a.
CpaBHEHHE KJIETOK
pactenuii u
Oakrtepuii. Jlenenue
LapCTBA PACTEHUH HA
TPYHIbI:BOAOPOCIIH,
LIBETKOBBIE
(mokpsITOCE-
MCHHBIE),
TOJIOCEMEHHBIE,

MXH, TUTayHBI,XBO-
T, TATTOPOTHUKH.
Crpoenue

pactenuii. Kopens u
no6er. CrnoeBuiie
BOJIOPOCIIEM.

npemnaparax moj MajibIM U
O0MbIINM

XapakTepH30BaTh IPOLECCHI
KU3HEIEATEITBHOCTH OaKTePUH
KaK IPOKapHOT.

CpaBHHBATh H OLICHUBATH POJIb
OaxTepuii-aBTOTPO(HOB 1
OakTepuii-reTepo- TpodoB B
npupone. YMeHue paboTarth ¢
7a00paTOPHBIM 000PYIOBAHUEM,
YBEIUYUTEIBbHBIMH TPHUOOPAMHU.

Pa3znuyath yacTu IBETKOBOTO
pacTeHus Ha pUCYHKE yueOHHKa,
BBIIBUTATh MPEITOI0KEHHS 00
ux ¢pynkuusax. CpaBHUBATh
IBETKOBBIE U TOJIOCEMEHHBIE
pacTeHus1, XapaKTepU30BaTh UX
CXOJICTBO W pa3fIn4Hs.
XapakTepu3oBaTh MXH,
MANOPOTHUKH, XBOIIH, TUTAYHBI
KaK CIIOPOBbIE PaCTEeHUs,
OTIPEICIIATH TEPMUH «CIIOPaY.

BbIsBAATH HAa pUCYHKE Y4EOHUKA

pa3anuus MEXy paCTCHUSIMU
Pa3HBIX CUCTEMAaTUYECKHX
rpyni. ConocTaBisTh CBONCTBA
pacTUTeIbHON M OaKTepHaTIbHON
KIIETOK, JI€JIaTh BbIBO/BI.
XapakTepu30BaTh 3HAYCHHE
pacTeHHid pa3HbIX

CUCTEMATUYCCKUX TI'PYIII B JKU3HU

4yenoBeKkayY MeHue paboTats C
1a00paTOPHBIM

UG poOBOTO
MHUKPOCKOTIA.
ONEeKTPOHHBIE
TaOJIMLIBI U IUTAKATHI.

OO6Hapy>keHue XJI0po-
IUIaCTa B B KJIETKAX
pacTeHui ¢ uc-
N0JIH30BAHUEM

1 poBOTrO
MHUKPOCKOTIIA.
DNEeKTpOHHBIE
TAOJMIIBI U TUIAKATHI.
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’Kusotubie. CTpoeHue
JKUBOTHBIX.

O):[HOKJ'I@TO‘IHLI@
OpraHHU3MBbI.

MHOroKjaeTOYHbIe
OpraHHU3MBblI,

MHoroobpa3zue xu-
BOTHBIX, UX POJIb B
MIPUPOJIE U KU3HU
YeoBeKa

«Habmaronenue 3a
NePeIBUKCHUEM
SKUBOTHBIX)

OcCHOBHBIE pa3IUUUs
HOKPBITO- CEMEHHBIX
Y TOJIOCEMEHHBIX
pactenuii. Posip
LBETKOBBIX PACTEHUI
B )KM3HU YEJIOBEKa
’KuBoTtHbie
[IpencraBnenue o
dayne. OcobeHHOCTH
YKUBOTHBIX.
OOHOKIETOYHBIE U
MHOTOKJIETOYHBIE
OpTraHU3MBI.

Poub UBOTHEIX B
MPUPOJIE ¥ KUZHU
YyeJI0BeKa. 3aBH-
CUMOCTB OT
OKPYKaOIIeH Cpe/Ibl

Jlabopamophas
paboma Ne3
«Habmonenue 3a
nepeABIKCHHEM
YKHUBOTHBIX)

Pacno3naBars o1-
HOKJICTOUYHBIX U
MHOT'OKJIETOYHBIX
JKMBOTHBIX Ha
pPUCYHKAxX
yueOHHKa.

l'otoBuTH
MHKpOIpenapar
KYJbTYpPbI HH-
by3opwuii.
N3yuaTh xuBBIE
OpraHU3MBI O]
MHKPOCKOIIOM
IIPU MajoM

000pyI0BaHUEM, yBE-
JMYUTETIBHBIMEA IPUOOPAMHU.

XapakTepru3oBaTh MPOCTEUIITUX
10 pUCYHKaM y4eOHHKa,
OTHCHIBATh UX paziiuiue,
Ha3bIBaTh YaCTH WX TeJa.
CpaBHUBaTh CTPOCHHUE TeElA
aMEOBI C KJIETKOM 3YKapHoT,
nenaTh BbIBOJbI. HasbiBaTh
MHOTOKJIETOYHBIX KUBOTHBIX,
n300paKEHHBIX HA PUCYHKE
y4eOHHKa.
Pa3znnyath 6€CriO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX.
OOBSICHATH POJIb )KUBOTHBIX B
KU3HU YEJIOBEKa U B IPUPO/IE.
XapakrepuszoBaTh (PaKTOpbI
HEKUBOW PUPOJIBI,
OKa3bIBAIONINE BIMSHUE HA
KHU3HEACITETLHOCTh
KUBOTHBIX Y M€- HUE paboTaTh C
n1abopaTOPHBIM 000PYAOBaHHUEM,
YBEIUYUTEIbHBIMU IPHOOPAMH.

Hab6nronats 3a ABMKEHNEM
YKUBOTHBIX, OTMEYATh CKOPOCTh
Y HanpaBJICHUE JBUKCHUS,
CpaBHI/IBaTB Hepe}IBI/I)KCHI/IC
JIBYX-TpEX 0coOei.
®dopMyIHpoOBaTH BBIBOJ O
3HAUYCHUU NBUXCHUA TJIA
XKHUBOTHBIX. DUKCHPOBATH

I'otoBuUTH MU-
KpormpemnapaT
KyJBTYpbI amMe0.
Ob6napy>xeHue of-
HOKJIETOYHBIX
KUBOTHBIX (TIPOCTEH-
IIMX) B BOJHOMU cpefe
C UCTIOJIb30BAaHUEM
(GpPOBOTO MUKPO-
cKona. DJIEKTPOHHbBIE
TaOJIMLIBI U TUIAKATHL.

I'oToBUTE MH-
KpoIpenapar
KYJIbTYpPBI UH-
¢y3opuii. U3ydats
’KUBBIE OPTaHU3MBI
MO, MUKPOCKOTIOM
pU MaJIoM
YBEIIMYCHUH.
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MHuoroob6pasue rpuos,
UX POJIb B IPUPOJIE U
KU3HU YeIOBEKa

OIHOKJIETOYHBIE U
MHOT'OKJICTOYHBIE
I pH OBI.

Pons rpubos B
NpUPOJE U B KU3HHU

MHuoroobpasue u
3Ha4YeHHUe rpudoB.
Crpoenue

HUISATIOYHBIX TPUOOB.

[TnecHeBble rpuoHL,
ux

UCTIOJIb30BaHHE B
3/IpaBOOXpaHEHUH
(aHTHOMOTHK
TICHULIUJUTAH).
OOHOKJIETOYHEIE
IpUObI — JPOKKH.
Wx ucnonb3oBanue
B XJIEOOTICYCHUH 1
MTUBOBAPECHHUHU.
CbenoOHEbIe U A110-
BUTBIEC TPUOBI.
[TpaBuiia cbopa u
yHoTpeOICHUS
rpruOOB B MUIILY.
[Tapazutrnueckue
IpUOBbL.

3. Xusnp OpTraHMU3MOB Ha IIJIAHCTC 3emis

31-33

Bnusinue skosoru-
YyecKuX (pakTopoB Ha
OpPTaHU3MBI

Dxonoruueckue GakTo-
PBI CpeIbL.

Y cnoBus, BIUSIONINE
Ha XU3Hb OPTaHU3MOB
B OpUpoOJE, —

YBCIIMYCHUU

XapakTepHu3oBaTh
CTpOeHHE
HIIATIOYHBIX
rpuOoB.

PazauuaTte noHsTUS:

«OKOJIOTHUYECKUN (HaKTOpP»,

«(axTop HEKUBOI
MIPUPOIBI», «(HaKTop
JKABOM

3

pe3ynbTaThl HAOMIOACHUN B
TETpaJIu.

CoburotaTh paBuia paboThl B
KaOuHeTe, oOpareHus ¢

71a060paTOPHBIM 000PYAOBAHUEM.

Ymenue paboTath ¢

71a060paTOPHBIM 000PYIOBAHHUEM,

YBEJIMYUTEIbHBIMH IPUOOPAMHU.
[Toapa3nenars NUISTIOYHbBIE
rpuObI Ha TUIACTUHYATHIC U

TpyOuarbie. ONKCHIBATH CTPOCHUE

IUICCHEBBIX TPUOOB MO PUCYHKY
yaeOHuKa. OOBSACHATH TEPMHUHBI

«AHTUOMOTHK» U CIICHUIIHUJIIINH .

Pacrio3naBath chef0OHBIE U
SITOBUTHIE TPUOBI HAa TaOIUIAX U
pPUCYHKaxX ydeOHUKA.
V4yacTBOBaTh B COBMECTHOM
00CyXIeHHH IIPaBUI cOOpa u
WCIIOJIb30BaHUS TPHOOB.
OOBACHATH 3HAYEHUE TPUOOB
JUTSI YeJIOBEKA U JIJISl IPUPOIBI

N3yuuth AeiicTBUE pa3IUYHbBIX
(bakTopoB cpensbl (CBET,
BIIQXKHOCTb, TEMIIEpATypa) Ha
OpPraHU3MBI,IIPUBOJAUTH
pUMepbl COOCTBEHHBIX

HaOmronmats 3a
JIBUYKEHUEM KUBOT-
HBIX,

I'otoBuTH MU-
Kporpenapar KyJIbTyphl
npoxokeit. U3yyats
TUIECHEBBIE TPUOBI MO
MHUKPOCKO- TIOM TIPH
MaJioM YBEIMYEHUH Ha
rO- TOBBIX I\
MUKpOTIpenaparax.
DJICKTPOHHBIE TAOTHIIBI
Y IIJIaKaTEL.

Hudposas
naboparopus 1o
9KOJIOTHH (TaTYHK
OCBEIICHHOCTH,
BJIQ)KHOCTH U TeMIIe-
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@DaKTOpHI KUBOU H
HE HUBOU NPUPOJIbI

9KOJIOTUYECKUE
(bakTOpbI Cpebl.
@DaKTOpPHI HEKUBOU
pHUPOIbI, (haKTOPHI
JKABOW HPHUPOIBI U
AHTPOIOTI'€HHBIE.
[Ipumeps 3K010TH-
yeckux (pakTopos

IPUPOBI,
AHTPOTIOTEHHBIN (ak-
TOPY.
XapaKTepru3oBaTh
JIEWCTBHE Pa3IMYHBIX
(bakToOpoB Cpesl Ha
OpTraHU3MBI,
NPUBOJIUTH PHUMEPHI
COOCTBEHHBIX
HaOII0ICHUH.

HAOJIOICHUI.
ApryMeHTupoBaTh
JACATCIBHOCTD YCIIOBCKA B
MPUPOJE KaK aHTPOIIOTECHHBIH
(akrop
Brimonaenne mabopatopHoit
paboTHI.

Tematnueckoe iannpoBanue marepuana B 6 knacce «bBOJIOT A — HAYKA O PACTEHUAX»

Yacts 1. Hayka o pactenusx

Yacts 2. Opransl pacTeHuit

Yactb 3. OCHOBHBIE IIPOLIECCHI )KU3HEEATEIIBHOCTH PACTEHUI

Yacts 4. MHOrOOOpa3ue 1 pa3BUTHE PACTUTEIHHOTO MUPA

Yacts 5. [Ipuponnsie coobmiecTra

paTypbl)



/o

1-4

5-8

Tema

Knerounoe crpoenne
OpraHU3MOB.

Knerku pactenuii.

ITooBoe pa3sMHOKEHHE.

Poct u paszsutue opraHuzMoB

Conepxxanue

[leneBas ycTaHOBKa
ypoka

1. Hayka o pacteHusix — OOTaHUKa

Knetounoe crpoenue
pacTeHuil.

CBolicTBa pacTUTENHHOMN
KJIETKH.

KieTka xak ocHOBHas
CTPYKTYpHasi eAMHHIIA
pacTeHusl.

CrpoeHnue pacTurenb-
HOM KJICTKH: KJIETOYHAS
CTCHKA,
SIAPO,IUTOILIA3MA,
BaKyOJIH,

mactunbl. XKuznene-
SITETBHOCTD KJIETKH.
Jlenenue KIeTKU.
Krnertka xak >xuBast cu-
crema. OcoOEHHOCTH
pacTUTENBHOM KIETKU

Koy -BO
4acoB

OCHOBHBIE BUJIBI
JeSITeNIbHOCTH 00Y-
YaIOIMAXCS Ha

[IpuBoauTH PUMEPHI
OJIHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX
pactenuil. Paznuuars u
Ha3bIBaTb OPTaHOUBI
KJIETOK PaCTEHHH.

XapakTepu3oBaTh
OCHOBHBIE MTPOIIECCHI
KU3HEACSITEILHOCTH
kieTku. O000mAaThs 3HAHUSA
U JIeaTh BBIBOJIBI O
B3aMMOCBSI3H PabOTHI BCEX
4acTeu KJIETKH. BBIIBISTE
OTJIMYHUTEIbHBIC TPU3HAKA
pacTUTENLHON KIETKU
Ymenue paboTats ¢
71a00paTOpHBIM
o0opynoBaHHEM,
YBEJIIMYUTEITbHBIMH
npubopamu.

Hcnonp3oBanue
o0opymoBaHUS

Mukpockor
1 poBoii,
MUKpOIIpenapaThl
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14-
17

18-21

Knerkn.

TkaHu U opraHbl pacTeHHM.
OTnnuuTenpHple  MPU3HAKU
JKUBBIX OPIaHN3MOB

CeM)I, €ro CTPOCHUC U
3HA4YCHUC

VYcnoBust mpopacTaHusi ceMsiH

Tkanu pactenuil. [lonsitue o
TKaHU pacTeHuil. Buabl
TKaHEH: OCHOBHa,

TIOKpPOBHas!, TPOBOIAIIIAS,
MexaHudeckas. [[puanHbl
MOSIBJICHHS TKaHEH.
O0001Ienre 1 cucTeMa-
TU3aLMs 3HAHHUH 110 MaTe-
puanam temsl «Hayka o
pacTeHHsIX — OOTaHHKaY.

[Tonstue o TkaHu pac-
TeHUH. Buasl TkaHeH:
OCHOBHasl, TOKPOBHasI,
MPOBOASIIAS,
Mexannueckas. [Ipu-
YHUHEI IOSIBJICHUS TKa-
Hell. PacTeHue kak
LIEJIOCTHBIN >KUBOM
OPTaHU3M, COCTOSAIINMI
W3 KJIETOK U TKaHEH.

2. Opransl pacTeHui

Cemst Kak oprad pas-
MHOKEHUS PaCTEHU.

3HaueHue ceMsH B npupoac u

JKHN3HH YCJIOBCKaA

Jlabopamopnas paboma Ne 1
«Ctpoenue cemeHu (hacomnmy

CtpoeHue ceMeHu:
KOXKypa, 3apO/IbI1I,
SHJOCTIEPM,CEMSATO0IH.
CrpoeHue 3apojsliiia
pactenus. JIBy-
JOJIbHBIE U OJTHOAOJb-

3

Hble pactenus. [Ipopacranue

CCMsH.

3HaueHue BOJIbI U Bo3ayxa st U3yuuts posb 3amnac-

MPOPACTaHUS CEMSH.
3aracHple MUTATENBHBIE
BEILIECTBA CEMEHH.

TemmepaTypHbI€ YCIOBUS
npopacTtaHus ceMsH. Poip
cBeta. Cpoku 1ocesa CeMsiH

HBIX MUTATEIbHBIX Be-
mIeCTB ceMeHU. TeM-
IepaTypHbIE YCIOBUS
MIpOpacTaHus CEMSIH.
Pons cBera.

OmnpenensTe MOHATHE Mukpockor
«TKaHby». Xa- 1 poBoii,
paKTepu3oBaTh MHKpOTpena

O0COOCHHOCTH CTPOEHUS U paThl

(YHKITMY TKaHEH

pacTeHuil. YcTaHaBJIMBaTh

B3aMMOCBS3b CTPOCHUS U
(YHKIMI TKaHEH.
OOBSICHATH 3HAUYEHNE
TKaHEH B )KU3HU
pacTeHHS.

O0600mars u
CUCTEMAaTHU3HPOBATh

OOBACHATDH POJIb CEMSH B
IPUPOJE.
XapakTepu3oBaTh
(yHKLMU yacTell CEMEHHU.
OnuceIBaTh CTPOCHUE
3apOJIbIILIA PACTEHUS.
VYcTaHaBiIMBaTh CXOJACTBO
IIPOPOCTKA C 3apObIIIEM
cemeHH. OnuceIBaTh
CTaUH

XapaKTepr3oBaTh poJib
BOJIbI U BO3/lyXa B
MIPOPACTaHUU CEMSIH.
OOBACHITE 3HAUCHUE
3aIMaCHBIX ITATATEIbLHBIX
BEILIECTB B MPOPACTAHUU
CEMSH.
OO0BICHATH 3aBUCHMOCTE
MPOpacTaHus CEMSIH OT
TeMIIepaTypHBIX YCIOBHA.
[Tporuo3upoBaTh CPOKH

Pa6ora «Ctpoenue
ceMeHu (acosn
Hudposas
naboparopus 1o
9KOJIOTHH (TaTYUK
OCBELICHHOCTH,

Pabora «¥YcnoBus
popacTaHus
CEeMAH». JHAaYCHUE
BOJIBI ¥ BO3TyXa JIJISI
MIPOpacTaHUsl CEMSH.
Hudposas
naboparopust 1o
9KOJIOTUH (IaTYHK
OCBEILEHHOCTH,
BIIQXKHOCTH U
TeMIIepaTypsl).
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Kopens, ero ctpoenue u
3HaYCHUE

.HI/ICT, €ro CTPOCHHUC U
3HA4YCHUC

Jlaboparophnas padora

Turel KOPHEBBIX CUCTEM
pacteHuil. CTpoeHHE KOpHS
— 30HBI KOPHS: KOHYC
HapacTaHUs, BCACBIBAHUS,

IIPOBEJICHMSI, JEJIEHUS, pOCTA.

Poct xopus,reorponusm. Bu-
JIOM3MEHEHHUsI KOPHEH.

3HaueHue KOpHEH B MPUpPOJIE.

Jlabopamopnas paboma K3 2
«CtpoeHue KOpHs Mpo-
pocCTKa»

Jlucr, ero ctpoenue u
3Ha4YeHUe
BHemnee cTpoeHue ucTa.

BHyTpeHHee cTpoeHue JIncTa.

TUIIBI )KUJIKOBAHHUS JIUCTHEB.

N3yunts BHEWIHEE U
BHYTPEHHEE CTPOEHUE
KOpHS

W3yuuth BHELIHEE U
BHYTPEHHEE CTPOCHUE
JHCTA.

Paznuuate u onpenenste
THUIBI KOPHEBBIX CHCTEM Ha
pHUCyHKax, repbap- HbIX
IK3EMIUIAPAX, HATYPaTbHbBIX
oOnekrax. Ha3zpiBaTh yactu
KOpHs. Y CTaHaBIINBaTh
B3aUMOCBS3b CTPOCHHUS U
(byHKIMIA yacTel KOpHS.
OOBSICHATH OCOOCHHOCTH
pocta kopHs. [IpoBoanuTh
HaAOJIOICHHS 32 13-
MEHCHUSIMH B

Onpenensars yacTu aMcTa
Ha repOap- HbK
9K3EMIUIAPAX, PUCYHKAX.
Pa3znuyats npocteie u
CJIO’KHBIE JIUCTDSL.
XapaKTepu3oBaTh
BHYTPEHHEE CTPOCHHE
JIMCTO, €T0 YacTH.

Mukpockon

1 poBoOH,
MUKpoIpena-

paThl. DNEKTPOHHbIE
TaOJIMLBI U TUTAKATHL.

Muxkpockon

11 QppoBoii,
MUKpOIIpena-
paTtel.BHyTpeHHee
CTPOEHHE JIUCTA.



29-33

34-38

Crebenb, ero crpoeHue u
3HaYCHUE

Crtpoenue u pyHKUUHU YCTHUII.
3HaueHue JIucTa I
pacteHus: pOTOCHHTE3,
ucrnapeHue, ra3000MeH.
Jlucroman, ero poap B )KU3HU
pactenus. BugponzmeneHus
JIUCTHECB

Crebernb, ero crpoeHue u
3HaYCHUE

W3yunts BHENIHEE
cTpoenue credns. Tunbl
crebneil. Buyrpennee
Jlabopamopnas paboma Ne 4 ctpoenne cTe6ms.
«BHeniHee crpoenue Oynxuuu crebns. Bu-
KOpHEBHIIIA, KITyOHs, JIOU3MEHEHHs CTeOs y
JYKOBHIIBD» HaJ[3€MHBIX U MOJI-

3€MHBIX [IOOETOB.

3. OcCHOBHBIE TTPOLIECCHI JKUZHEIEATENLHOCTH PACTCHUN

OJNIEKTPOHHBIE
TaOJIMIIBI U TUTAKATHI.
YcraHaBInMBaTh
B3aUMOCBSI3b CTPOCHHUS U
GbyHKIH TUCTA.
XapaxTepru3oBaTh
BUJIOM3MEHEHUS JINCTHEB
pacteHuii YMeHue
paboTath ¢ 1ab0paTOPHBIM
o0opymoBaHUEM,
YBEJIUYUTEILHBIMU
npudopamu.

OnuceiBaTh BHEIITHEE Mukpockor
CTpOCHHE CTeOIs, 1 poBoH,
MPUBOIMUTH IPUMEPHI MUKPOITPENapaTsl.

pa3nuYHbIX THIIOB cTebneil. «Ctebenb oHO-
Ha3piBaTh BHyTpEeHHHE  JOJBHBIX U
4acTH cTeOJIs paCTeHU 1 JBYONBHBIX
ux pynkuuu. OnpenensiTe pacTEHUID»
BUIOM3MEHEHUS Hal- DJEeKTPOHHBIE
3€MHBIX U TIOJ3EMHBIX TaOJIMIIBI U TUTAKATHI.
Mo0OEeroB Ha PUCYHKAX,
dororpadusix, HaTypab-
HBIX O0BEKTaX.
N3yuaTp u onuchBaTh
CTPOEHUE MOI3EMHBIX
no0Oeros, 0OTMeYaTh UX paz-



MuHepaibHOE TUTAHUE MuHepanbHOE TUTAHUE YcranaBnuBaTh B3au- OOBSCHATH POJIb KOpHEBBIX [{ndposas

39-41  PACTEHHIi M 3HaAYEHHE BOJBI pacTeHni U 3HA4YCHHUE BOJbI MOCBS3b ITOYBEHHOTO 3 BOJIOCKOB B MEXaHU3Me  J1aboparopus Mo
Bona xak Heobxogumoe NHUTaHUS PACTEHUN U MOYBEHHOTO MUTAHUA.  AKOJIOTUM (IaTUUK
yCJIOBUE MHUHEPAIbHOIO yCIIOBUH BHELIHEH OOOCHOBBIBATL POJIb  BJIAXXHOCTH, OCBE-
(TTOYBEHHOTO) cpenpl. MOYBEHHOTO MUTAHUS B IIEHHOCTH)
IUTaHUS. KU3HU PACTCHUH.

42-46

W3BreyeHne pacTeHUEM U3

HOYBbI PACTBOPEHHBIX B BOJIE

MHHEPAIbHBIX COTIC. CpaBHUBaTh U pa3anyaTh
DYHKLMS KOPHEBBIX COCTaB Y 3HAUEHHE
BOJIOCKOB. [Iepemerenue OpTaHMICCKUX 1 MUHC-
BOJIbl 1 MHHEPAJIbHBIX PaJbHBIX yaoOpeHuit 1st
BEIECTB IO PACTCHHUIO. pactenuil. Mcnonb3oBath
3HaueHHE MUHEPATEHOTO 4 MH(OPMAIOHHbIE

pecypehl sl HOATOTOBKHU
MIPE3EHTALUN IPOEKTA O
MPUCTIOCOOTIEHHOCTH K
BOJIE PACTEHUI pa3HbIX
3KOJIOTUYECKUX TPYIII

(TTOYBEHHOTO) MMUTAHUSI.
Tunel ynioOpeHuii u ux poib B
KHU3HU PACTEHHsI. DKO-
JIOTUYECKHE TPYIIIHI pac-
TEHMI 110 OTHOLIEHUIO K BOJIE



Bo3aymHoe nuranue Bo3znymnoe nutanue pacteHuii XapakTepUu30BaTh [Mudposas

47-50 pacrenuii — oTocuHTE3 — (ortocunTe3 YcmoBus yCIIOBHUsI, HEOOXOIH- nmaboparopus 1o

00pa3oBaHMs OPraHMYECKUX  MbIE JJIsl BO3AYLIHOTO 9KOJIOTUH (IaTIUK
BEILECTB B pAaCTCHUU. 3eI€HbIC TTHTAHUS PACTCHHH. YIJIEKUCIIOTO Ta3a U
pacTeHuss — aBTOTPOPBHI. OOBACHATD POIIb KHCIIOPOJIa)
I'eTepoTpodb! Kak 3e/IEHBIX JHCTHEB B IIpuBoauTS HpUMEPDI
IIOTPEOUTENN TOTOBBIX doTocunrese. OpraHUsMOB —
OpraHUYCCKUX BCIICCTB. aBTOTqu)OB u
3navenue GOTOCHHTE3A B reTepoTpodoB, HAXOUTH
pupoje pasiindus B UX IIUTAHHUH.

OOGOCHOBHIBATH

KOCMHYECKYIO POJIb
3€JEHBIX PACTCHHII.
3 Hcnonb3oBaTh
MH(OPMALMOHHBIE PECYPCHI
JUISL IOATOTOBKHU
COOOIIEHUS O POJIU
(doTocuHTE3a Ha HAIIEH
ianeTe BeIMonHATE
HaOJIOICHUS U U3MEPEHHUS



51-
54

Jlpixanvue 1 0OMEH BEIeCTB Y
pacTteHui

JlpIxanue u OOMEH BEILECTB y
pactenuii Ponb qpixaHus B
JKA3HU PACTECHHM.
CpaBHHTENBHAS
XapaKTEePUCTHUKA ITPOLIECCOB
IbIXaHus 1 (POTOCHHTE3A.
OOMeH BelecTB B OpraHu3Me
KakK BayKHEUIIUH NpU3HAK
Ku3HU. B3auMocBs3b
MpoOUEeCCOB AbIXaHUA U
dortocunTesa

4. MHOroOoOpasue 1 pa3BUTHE PACTUTEIILHOIO MHpa

XapaxTepruzoBaTh
CYIIHOCTB TIporiecca
JIBIXaHUA Y PACTEHUM.
YcraHaBiuBaTh B3au-
MOCBSI3b ITPOLIECCOB
IBIXaHUS ¥ HOTOCHH-
Te3a, MMPOBOJIUTH UX
CpaBHEHHE.
OnpenensTs NOHATHE
«0OMEH BeIEeCTBY.
Xapaktepu3oBaTh 00-
MEH BEIIECTB KaK
Ba)KHBIH MIPU3HAK
KU3HU

Bocrnuranne 6epexHoro
OTHOIIICHHS K CBOEMY
310POBbIO, IPUBUTUC UH-
Tepeca K H3y4eHHIO
npeaMera.

BBIMOTHATE OMBIT,
HaOII0aTh Pe3yNIbTaThl U
JIeJIaTh BBIBOABI 110 pe-
3yJabTaTaM UCCIIEIOBaHUS

[udposas
nmaboparopus 1o

HKOJIOTHH
(matuuk yrie-
KHCJIOTO ra3a u
KHCJIOPO/a)



Bonopocnu, ux muoroo0pasue B O011ast XapakTepuCTHKA.

55-60 mpup°ne

N3yuuth cTpoeHue u
Crtpoenue, pa3MHOKEHHE pa3MHOKEHHE BOJO-
Bojlopociieii. PaznooOpasue pociaen

BOJIOPOCIIEH.

3enéHbie BOAOPOCIIH.
Kpacusie Bogopocinu.
Bypsie Boopocm.
3HaueHue BOJOPOCIIEd B

npupoje. Mcnons3oBanue
BOJIOPOCIICH 4eI0BEKOM

BreinensaTe u onuceIBaTH
CyIIIECTBEeHHBIC TPU3HAKU
BOJIOPOCIIEH.
XapakTepu3oBaTh rJIaBHbIC
YEPTHI, JISXKAIUE B OCHOBE
CHCTEMATHKHU BOJOPOCIEH.
PacnoznaBate Bomopociu Ha
pHUCYHKax, repOapHbIX
marepuaiax. CpaBHUBATh
BOJIOPOCJIH C HA36MHBIMH
pPacTeHUSIMU U HAXOJIUTh
oO111e Npu3HaKy.
OOBSICHATD MTPOIECCHI
Pa3MHOXKEHUS y
OJTHOKJICTOYHBIX U
MHOTOKJICTOYHBIX
BoJopocieil. Mcnonb3oBath
MH(GOPMAIIMOHHBIE PECYPCHI
JUISL TIOITOTOBKHU COOOIIICHHUS
0 3HAYEHUH BOJIOPOCIEH B
MPUPOJIE U )KU3HU YeTIOBEKA

Muxkpockon

1 poBoOH,
MHUKPOIIpEnapaThl.
(OnnokneroyHas
BOJIOPOCIb —
XJIAMHUIOMOHA/1a)



Otnen Moxosuaasie. OOmas
XapaKTePUCTHKA U 3HAYCHUE

MoxoBuaHbIE, XapakTepHble 3ydnTh CTpOCHHE U

4yepThl cTpoeHus. Kiacchr: Pa3sMHOXEHHE MXOB
[TeyuénouHuKH U

JlucrocrebenbHbIE, UX
OTJIIMYHUTEIbHBIEC YEPTHI.
Pasmuoxenme (6ecronoe u
M0JIOBOG)U Pa3BUTHE
MOXOBHJIHBIX. MOXOBHUIHBIE
KaK CIIOPOBBIC PACTEHHSI.
3HayeHrne MXOB B IPUPOJE U
KHM3HH YeJI0BEKa.

Jlabopamopnas paboma Neb
«M3yueHue BHELIHETO
CTPOEHUS] MOXOBHUIHBIX
pacTeHui»

Muxkpockon
U POBOiA,
CpasHmBaTh MHUKpOIpenapaTsl.
npeAcTaBUTeNeN paz- (Cdarmym — xre-
JINYHBIX TPYIII pacTenmii 10 HOC CTpOeHHE)
oTJena, AeNaTh BHIBOIDIL.
HasbiBaTh cymiecTBeHHbIE
MPU3HAKU MXOB.
Pacno3naBats
npeacTaBuTeNneit Mo-
XOBUJIHBIX HAa PUCYHKaX,
repOapHBIX MaTepuaniax,
KHUBBIX 00BbeKTax. BoiensaTs
NPU3HAKY TPUHAICKHOCTH
MOXOBHUIHBIX K BBICIIHM
CTHIOPOBBIM PACTECHUSIM.
XapakTepru30oBaTh MPOIECChHI
pPa3MHOKEHUS ¥ Pa3BUTHUS
MOXOBHUIHBIX, HX
0COOEHHOCTH.
VYcranaBnuBaTh B3aMMOCBA3b
CTPOCHUS] MXOB U HX
BO3/ICHCTBHS Ha CpelLy
oOutanus. CpaBHUBAThH
BHEIIIHEE CTPOCHHUE 3EJIEHOTO
Mxa (KyKyIIKHHA JIbHA) U
oemoro mxa (carayma),
OTMEYaTh UX CXOJICTBO U
paznnuus. ukcuposathb
pe3yJIbTaThl UCCIIETOBAHUMA.
Cobinro1aTh npaBuia
paboThI B KaOMHETE,
oOpareHus ¢
71a00paTOPHBIM
obopynoBaHuEM



64-67 Otnen 'onocemennbre. O01Ias

XapaKTCPpUCTUKA U 3HAUCHHEC

OO61mas xapakTepucTUKa
roJIoceMEeHHBIX. Paccenenue
TrOJI0CEMEHHBIX IT0
MOBEPXHOCTU 3EMIIU.
OO6pa3oBaHue ceMsH

KaK CBHJIETEILCTBO OoJiee
BBICOKOT'O YPOBHS Pa3BUTHS
TrOJI0CEMEHHBIX I10
CPaBHEHHIO CO CTIOPOBBIMH.
OcobeHHOCTH CTPOSHUS U
pa3BUTUSA IPECTABUTEICH
Ki1acca XBolHBIE. I 0510~
CEMCHHBIC Ha TEPPUTOPUHU
Poccuu. 1Ix 3HaueHnue B
MIPUPO/IE ¥ KU3HU YeJIOBEKa

N3yuuts o0mryro xa-
PaKTEpPUCTUKY T0JIOCE-
MEHHBIX pacTEHUN

BrisBisATh 00111M€ YepPTHI
CTPOEHHUSI U Pa3BUTHL
CEMEHHBIX pPacTEeHUM.

OcBauBath NpuéMsl paboTHI
C ONpeJIeIUTENIEM PACTEHUI.
CpaBHHBaThH CTpOEHUE
CIIOpBI U CEMEHH.
XapaKTepru30BaTh NPOLECCHI

Pa3MHOKEHHUS U Pa3BUTHS

rOJIOCEMEHHBIX.
IIporuo3uposars
MOCJIE/ICTBUSI HEpa-
LMOHAJILHOW JEeSTEIbHOCTU
YeJloBeKa JJIs KU3HU
rOJIOCEMEHHBIX.
Ucnonw3oBatsb
MH(POPMALIMOHHBIE PECYPCHI
JUTSI IOATOTOBKH
MPE3EHTAalINU [TPOEKTA O
3HaYEHUH XBOWHBIX JIECOB
Poccun

Pa6ota ¢ rep- GapHBIM
MaTepHraIoM



CrpoeHne NoKpbITOCEMEHHBIX -
pacTteHuit

CeMelicTBa KJiacca
JBynoibHbIE.

OO61mas xapakTepucTUKa.
CewmelicTBa: Po3onserHsle,
MOTBIIBKOBEIC,
KpecrouserHsie,
ITacnénoBrie, C10KHO-
1BeTHbIe. OTINYUTEIbHBIE
MIPU3HAKU CEMEMNCTB.
3HaueHue B IPUPOJIE U
JKU3HU YEJIOBEKa.
CenbCKOX0341iCTBEHHbBIE
KYJIbTYpPbI

N3yauts o0mIyro xa-
PaKTEepUCTHUKY Ce-
MeEWCTB Knacca [By-
JOJIbHBIE.

Briaensite ocCHOBHBIE
MpU3HAKHU KJacca
JBynonbHBIE.
OnuceiBaTh
OTJIMYUTENbHBIE TIPU3HAKU
CEMENCTB KJacca.
Pacno3znaBate
MpEICTaBUTENEN CEMENCTB
Ha PUCYHKaX, TepOapHBIX
MaTepuaax, HaTypajJbHBIX
o0bekTax. [IpumeHsTH
puEMBI pabOTHI ¢ orpe-
JIeJIUTENIEM pacTeHU.
Ucnonw3oBatsb
WH(POPMALIMOHHBIE PECYPCHI
JUTSI IOATOTOBKH
MPEe3eHTAIUU IPOEKTa O
poJIi pacTeHuil Kiacca
JIBy10JIbHBIE B IPUPOJIE U
KU3HU YeI0BEKa

PaGorta c rep- 6apHbIM
MaTepuanoMm



CeMelicTBa KJ1acca
OIHOIOJBHBIE

OO01mas xapakTepucTUKa.
CewmelicTBa: JIneiinsle,
Jlykosswie, 3naku. OT-
JUYUTEIIbHBIC TpU3HaKU. Mc-
KITFOUUTENIbHAS POJIb 3JIAKOBBIX
pacTeHui

N3yuuts o0mryro xa-
PaKTEePHUCTUKY Ce-
MeHCTB Ki1acca OxHo-
JIOJIbHEIE.

BriaensaTts npuzHaku
kinacca OHOAOJBHEIE.
Onpenensth NprU3HaKK

JIEJICHUS KJIaCCOB
HBynonsabie 1 OqHO0Ib-
HbIE Ha CEMEICTBA.
OnuceIBaTh XapaKTepHbIE
YepThl CEMENCTB Kilacca
OpnnononbHsble. [IpuMeHsATh
npuémsl paboTHI C
onpeeNnuTeNIeM PaCTEHU M.
[IpuBoauThs IpUMEPHI
OXpaHsIeMbIX BUJOB.
Ucnonw3oBatsb
UH(OPMAaIMOHHBIE
pecypchl AJ1sl HOArOTOBKU
Mpe3eHTAIMU IPOEKTa O
MPAKTHYECKOM HC-

M0JIb30BAHUU PACTEHUIN

cemeiicrBa OJHOOJIBHBIE,

0 3HAYEHUH 3JIaKOB IS

YKUBBIX OPTaHU3MOB

PaGora c rep- 6apHbIM
MaTepuanoMm



Tema
n/n

Kon-Bo

CopepxaHue LieneBast ycTaHOBKa ypoka

Yyacos

1. 3aKOHOMEPHOCTN XM3HWN Ha KNETOYHOM YPOBHE

1-6 MmaorooOpa3ue KIeToK

7- Xnmunyeckune BeLecTsa B

KneTke

N3yants MHOTOOOpasue 3
KJIETOK DYKapuoT U
MaTepHaa. BBISIBUTh OCOOCHHOCTD

Meuoroo6pasue turop ~ UX CTPOCHHA pa3HBIX

KJIETOK: HapcTB

CBOOOTHOXUBY- LIIHE U

oOpasyrommue

TKaHU,TPOKAPUOTHI,JY 2
KapHuoThl. Poip yu€HbBIX

B U3yUYCHHUU KJICTKH.

JlaGopatop-Has pabo-

ta Ne 1

«MHoroo06pasue

KJIETOK 3YKapuoT.

CpaBHeHue 1
pPacTUTENBHBIX U

YKHUBOTHBIX KIIETOK)

O06o006mIeHne panee
U3yUYCHHOTO

0O606LeHne paHee usy-

M3yunTb XMMMYeCcKuii coctaB Y 2
YeHHOro martepuana.

Pa3HbIX TUMNOB KIEeTOK.
OcobeHHOCTU XnMmnye-
CKOro cocTaBa XuBOW
KNEeTKN N ero cXxoacteo y

Pa3HbIX TUMOB KIETOK.

OcCHoBHbIE BUAbI AEATENBHOCTM
Mcnonb3oBa-

obyuqaroLmxca Ha Hve oBopygo-

OKe/BHEYPOYHOM 3aHATUU
yp yp BaHue

Onpenensrtsb
OTJIMYUTEIbHbIE IPU3HAKH
KJIETOK IPOKapuoT U
sykapuort. [IpuBoauts
MIPUMEPBI OPraHU3MOB paThL.
MPOKApPHOT U YKAPHOT.
XapaKTepu3oBaTh
CYLIECTBEHHbIE TIPU3HAKH
KHU3HEAESITEIbHOCTH CBO-
OOMHOKUBYIIECH KIETKH U
KJIETKH, BXOZSILEN B COCTaB
TKaHU.

Ha3zpiBath MMeHA yUEHBIX,
MOJIOKMBIIMX HA4ajo
W3YYEHHUIO KIIETKH.

CpaBHUBaTh CTPOCHUE
pPacCTUTENBHBIX U

KUBOTHBIX KJIETOK.
OuKCHUPOBATH PE3YIHTATHI
Ha0JII0IeHUH U JienaTh

BBIBO/IBI.

CobmoiaTh mpaBuia

paboThl B kabuHeTe,
obparieHusi ¢

71a00paTOPHBIM

Muxkpockon
UG POBOIA,
MUKpOIIpena

obopynoBaHueM Pasnuuats

M Ha3blBaTb OCHOBHbIE

Mwkpockon
HeopraHuyeckme n

uncpoBoi,
nabopaTopHoe

opraHmn4yeckue BellecTtea

KNeTKn.

obopygosaHve
O6BbACHATL PYHKLMM BOAbI, PYyA

Nno N3y4YeHuro
MWHeparbHbIX BELWeCTB,

XUMHN4eckoro



19-

CTpO@HI/Ie KIICTKH

PasmMHoXeHue kneTkn n eé

XXU3HEHHbIN LUK

HeopraHuyeckue 1 op-
raHu4eckue BellecTBa
kneTkn. CogepxxaHue
BOAbI, MUHEpPanbHbIX
coneu, yrnesoaos,
nunuaoBs,6enkoB B KNeTke
n opraHumame. Mx
dYyHKUMM B
XN3HEeOeaTenbHOCTH
KNeTKm

CTpyKTYypHbIE YacTn
KkneTkn: membpaHa, aa-
po, uuTonnasma c opra-
HOMOAaMW U BKITOYEHUSI-

MW.

OpraHonabl KNeTkun n nx
dyHKUMM MembpaHHbie n
HemeMbpaHHble
opraHougpbl,
OTNMYUTENBHbIE
0COBEHHOCTYU 1X

CTPOEHUs U PyHKLUN

Pa3amHoxeHune KINeTKn
nyTém genexHuns — ob- wee

CBOWCTBO  KIETOK

OOHOKINETOYHbIX N MHOTIOKINETOYHbIX
opra- HusmoB. KneTtouHoe pfe- neHue y
npokapuotr — [AeneHune KIeTkn HaaBoe.

[leneHue kneTku y ayka-

Uayuntb dyHKUMM
nx

otn
nymTenbHbIe

0CODOEHHOCTW.

M3yunTb XU3HEHHbIV
npumepe
Aenswmxcs

KNeTOK KopeLuka

nyka

op-

LMK

6enkos,
yrNeBoaoB,
nMNMaoB 1
HYKIENHOBbIX
KMCINOT B KNeTke.
CpaBHuBaTb
XUM

MYecKnn cocTas

KNEeTOKX

3 raHoOMAOB KIETOK, E

Pasnuyatb
OCHOBHbIE
yactm
KneTkg.
HasbiBaTtb 1
00BACHATL
CYLLIECTBEHH
ble NpU3HaKku
BCEX YacTen
KNeTKu.
CpaBHuBaTtb
0CoBeHHoCTH
KneTok
paCTe%mmaTquCKoﬁ
XMBOTHbIX
BbioenaTtb u
Ha3blBaTb
CYyLLECTBEHH

blé NpU3HaKn

K



CTpoeHusi opraHomaoB. Pasnnyate  cocTaBa KneTok
opraHouabl KNeTkn Ha PUCYHKe
y4eObHuKa.
OOGBACHATL PYHKUMM OTAENBHbBIX
opraHougaoB B
XKN3HEeLeATeNbHOCTU
pacTUTENbHOW U XXUBOTHOM
KINeToK
XapakTtepusoBaTb 3Ha4YeHue

pa3mMHOXeHus kneTkn. CpaBHMBaTb Lindoposoit mukpockor v

roToBble MU-
perneHne KneTkn npokapuoT n

3yKapuvoT, AenaTb BbIBOAbIHA Kponpenapare!
OCHOBE CpaBHEHUS.

Onpepnensite NOHATUSA «KMUTO3» U

«KNEeTOYHbIN UnKn». dukcnposaTb

pe3ynbTaTtbl

Lindbposon mukpockon n
roToBble Mu-

KponpenapaTbl



25-

BakTepun 1 BUpycChbI

PactuteneHbIi opraHnam n

ero ocobeHHoCcTH

puoOT.

Mutos. ®asbl  muTO3a.
KU3HEHHbIN LMK KNeTKu:
nHTEepdasa, MUTOS3.
PasgeneHue  kneto4Horo
COLEePXXMMOro Ha
ase

AOYEPHUE KINETKM.

JlabopatopHas paboTta K3
2

«PaccmaTtpumBanne Mu-
KponpenapaToB C Jens-

LLNMUNCA KneTkamm»

2. 3aKOHOMepHOCTVI XMN3HU Ha OpraHN3MeHHOM ypOBHe

PasHoobpasmne dopm
OpraHM3moB: OOHOKIe-
TOYHbIE, MHOTOKIIETOY-

Hbl€ N HEKNETOYHbIE.

baktepuu kak ogHokne-
TOYHble JosOepHble Op-

raHN3Mbil.

Bupychbl kak HekneTo4Hasi
dopma Kn3Hu.
OTnnunTEnbHbIE
0cobeHHOCTN BakTepuin n
BMPYCOB. 3HayeHue

GakTepuii U BUPYCOB B

N3yunTb CyLleCTBEHHbIE
npu3Hakv 6aktepun,

umaHoGakTepuii 1 BUPYCOB

2

npupoge
MaBHble cBoONCTBA pac-

Yrny6utb n o6obliats

3
TEHWUIA:
aBToOTpOd

HOCTb,

HabnoaeHun,
dopmynuposat
b BbIBOAbI.
CobGnogatb
npasuna
paboTbl B
kabuHeTe,

CYLLECTBEHHbIE NPU3HAaKN HECNOC

obpaLleHus

c
nabopaTopHbIM
oGopynoBaHnem
OOBbACHATL
MeXaHu3m
pacnpegenenu
A
HacneacTBeHH
oro maTepuana
mMexay ABymsl
[oYeEpPHUMU
KneTkamu y
NpoKapuoT U
3yKapuoT.
HasbiBaTb 1
XapakTepuaoBa
Tb cTaaun
KNeTo4YHoro
uukna.
Habntopgatb n
onucbiBaTb

agenauimnecd



Kne  LWaTb CyLWEeCTBEHHbIE
TKM NPU3HaKWN pacTeHuin n
no pacTUTENbHOM KNETKW.
rot

OBblI

MUK
pon
pen
apa

Tam

Bbig,

enaT Lincdposoii Mmkpockon v rotoBble Mu- Kponpenapatbl 6akTepuii, nabopatopHoe
b CYLLECTBEHHbIE NPU3HAKYGopy noBaHNOAKEEBIMKCANANAP BKERRUVBA BMP BE cPPABHFTaNMYa KOHKDETHBIX NPUMEPaX)CTPOEHUE U 3HaYeHne GakTepui, unaHobakTepuii u BUpycos. P:

bl

LindpoBori MuKpoCKomn 1 roToBble MU- KponpenaparThbl,

A O

o



pa3mMelleHne OCHOBHbIX 0O0B: MNECHEBbLIX, LUMSA- NOYHbIX, XapaktepusoBaTtb

yacTen — KOpHS 1 no- napasuTnyecknx. Jn- WaiHnkM kak ocobble 0COBEHHOCTH
bOera — B ABYX pasHbIX cumbunoTuyeckme opra- npoLeccoB
cpepax. HM3MbI; UX MHOroobpasue 1 3HaueHune XN3HeaeaTenbHoc

m 2 pacTe-

HUNA: nuTaHus,
OcobeHHoCTH

OblXaHus,
pPacCTUTENbHOW KINETKMU:

doToCKHTES3A,
NPVUHaANEXHOCTb K 3y-

pa3MHOXEHWSI.
KapuoTam, Hanmune

CpaBHuBaTb
KNEeTOYHOW CTEHKMU, 3

3Ha4YeHne
nnacTug v KpynHbix

NnoroBoro u
BaKyonen.

6ecnonoro

cnocobos

Cnocobbl pa3aMHOXeHUs!
pasmr%meva

pacTeHuIA: NONOBOE 1

6ecnonoe. OcobeHHOCTH pacTteHuun, aenatb

MONOBOrO pa3MHOXEHHSI. BbIBOALI Ha
OoCHoBe
43-
Hapcrso rpubos. Twnbl 6ecnonoro pas- CpaBHgHMS.
. [aTtb xapakTepucTuky CYLLECTBEHHbIX NPU3
JlnwanHmkm
MHOXEHUS: BeretaTume- CTpoeHIS 1 OOBbACHATL
Hoe, cnopamu,aeneHn- MpOLECCoB porb
€M KneTku HagBoe Ku3HesesTe pasnnyHbIX
"pnbbI, X CXOACTBO C e pacTeHuit B
APYrMMu ayKapuoTunye- UGB ¥ KN3HM
CKUMW OpraHn3Mamm — LA KOS yenoseka.
pacTEeHUSIMU U XUBOTHbI- MpuBoauTb
MW — W OTNMYME OT HUX. npumepsbl
Cneuundmyeckme cBom- ncnonb3oBaHnsa
ctBa rpubos. MHOroo6- YenoBeKoM

pas3ne n 3HaveHune rpu- pasHbIX



cnocoGoB pasMHOXEHUS! nabopaTtopHoe
pacTeHuii B XO3ACTBE U obopyaoBaHue Ans npuro-
B Npupoae TOBNEHUsI BPEMEHHbIX

MUKponpena- paToB

BbligenaTb u
XapakTepu3oBaTb
cyle- CTBEHHbIE
NpW3HaKn CTPOEHUS U
npoweccoB
XN3HeaesATenbHOCTH
rpu6oB 1 NULLANRHNKOB
Ha KOHKPETHbIX
npumepax.

CpaBHVBaThb Lindbposon mukpockon m

roToBble MUKponpena-
CTpoeHue rpubos co ponp

CTPOEHMEM pacTeHuil paTbl rpu6oB, repGapHbiii

YXUBOTHbIX U maTtepuan FpVI6OB n nn-

NVLIaiHKKOB, AenaTtb LwarHukoB
BbIBOAbI.
XapaktepusoBaTtb
3Ha4eHue rpnbos u
NULWaNnHWKOB Ans

npupoabl N 4YernoBeka.
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YK1BOTHbIV opraHnam u ero

0COBEHHOCTU

Ycnoeus xu3Hn Ha 3emne

OcobeHHocTH
)KMBOTHbIX OpraH13mMOoB:
NPVHaANEeXHOCTb K
aykapuoTam,
reTepoTpodHOCTb,
CMocoBHOCTb K aKTUBHO-
My nepeaBuxXeHuio, 3a-
©0oTa 0 noTomMCTBE, MNOo-

CTpovika xunuuy, (THé3ga,

HOp).

[leneHune X1MBOTHbIX MO
cnocobam goObiBaHUSA
MULLN: pacTUTeNb-
HosiOHbIE, XULLHbIE, Na-
pasuTuyeckue,

naganbLlinKK, BceagHble

5. 3aKOHOMEpPHOCTN B3aMMOOTHOLLEHWIA OPraHM3MoB U cpeabl

Cpenpbl XXU3HW OpraHma-
MOB Ha 3emne:BoaHas,
Ha3eMHO-BO3AyLLHas,
noyBeHHas,
OpraHusMeHHas. Ycnosus
)KM3HU OPraHnM3moB B
pasHbIX cpeaax.

SKonorunyeckme

Beigenuts n  06obwutb
CyLLeCTBEHHble NpU3HaKu
CTpOeHUs n npoLieccos
XW3HEeOeaATeNnbHOCTH

XNBOTHbIX

[aTb xapakTepucTuky

OCHOBHbIM cpefaM XU3HU

4

bl

bl



OTMeyaTb onacHOCTb A00BUTLIX
rpuboB M HEOOXOAMMOCTb 3HAHUS

npa- sun cbopa rpnbos B npupoae

BblgenaTb n obobaTb
CYLLEeCTBEHHbIE Npu3Hakm
CTPOEHUsI " npoLeccoB

XN3HEAEATENbHOCTU XUBOTHBIX.
Habnopatb 1 onucbiBaTb
noBegeHne XUBOTHbIX.
Ha3sblBaTb KOHKpETHbIE MPUMEpDI
pPasnUYHbIX AUKUX KUBOTHbIX 1
Hanbonee pacnpoCTPaHEHHbIX
[OMalLL- HUX KMBOTHBIX.
O6bACHATD ponb pasnuyHbIX
XMBOTHBIX B XXW3HM  YernloBeka.
XapakTepuaoBaTbCnocoObl NUTaHus,
paccenenus, nepexvBaHuns
Hebnaro- NpUATHbIX  YCNOBWIA

N NOCTPOIKM XKMUNULL,

XUBOTHbIMU

BbioenaTtb u xapaktepusoBaTtb
CYLLIECTBEHHbIE MPU3HaKK cpeq,
U3HW Ha 3emne. HasbiBaTtb
XapaKTepHble npu3HaKu
opraHusmos — obuTtartenein
3TUX CPep XNU3HWU. XapaKTepu3oBaTb
YyepTbl NPUCNOCOBNEHHOCTH
OpraHn3MoB K cpefe Mx obuTaHus.

PacnosHaBaTb n

Xapaktepun3oBaTb

BnaxHble npenapaThbl
KMBOTHbIX PasnUYHbIX

TMnoB

Undposas nabopaTtopusi no
3KOMOrum (gaTymK MyT- HOCTH,
BNnax- HOCTW, pH, yr-

NNeKNCnoro rasa un Kkmcrnopoaa



9

Okonoruyeckne npobrnemsl B
Guocdepe. OxpaHa

npupoabl

O600LeHne paHee n3y-
YeHHOro maTtepuana.

OTHoOLWEeHWe YenoBeka K
npupoge B UCTOPUU Ye-

noBeYyecTBa.

Mpo6nembl Grocdepsi:
UCTOLLEHNE NMPUPOIHbIX
pecypcoB,3arpsisHeHne,
cokpalleHune
Guonoruyeckoro

pa3Hoobpasusi.

PelwieHne akonornyeckmx

npobnem 6uocdepsbl:
paunoHanbHOe UCMosb-
30BaHWE PeCcypCcoB,
oxpaHa npupogasbl, Bce-
obuiee akonormyeckoe
obpasoBaHue Hacene-

HUA.

JlabopaTtopHas
pabota Ne6 «OueHka
KayecTBa OKpyxaroLei

cpenbl»

BbISsBUTL OCHOBHbIE
aKonormyeckune npobnemsl
6uocdepsl. MpoBectn
OLIEHKY Ka4ecTBa OKpy»Xato-

Len cpeabl.

Bbloenstb 1 xapaktepu3oBaTb
NPUYNHBI SKONOTNYECKNX
npobnem B Guocdepe.
MporHosunpoBaTtb NoCneacTBust
NCTOLLEHUSI MPUPOAHBIX

PecypcoB 1 COKpaLLeHUs

Ouronornyeckoro pasHoobpasus.

O6cyxaaTb Ha KOHKPETHBIX
npuMepax aKornorn4eckme
npobnembl CBOEro pervoHa u
6uocdepbl B LIENOM.
AprymeHTupoBatb
HeobxoanMOCTb 3aLunTbl
OKpy>KatoLLen cpeasl,
cobnoaeHns npasun
OTHOLLEHMS K XXMBOW N HEXXUBOW
npvpoae. BeiaBnats un
oueHuBaTb CTeneHb 3a-
rPS3HEHUSI MOMELLIEHWIA.
dukcmpoBaTtb pesynbTaThl
HabnoaeHun u genaTb
BbIBOAbI.

Cobnogatb npaBuna paboTbl B
kabuHeTe, obGpalleHus ¢
nabopaTopHbIM

oGopynoBaHnem

Lndposas
nabopaTopus no

Konormm

(maTuuk BRax-

HOCTH, yrne-

KMcnoro rasa

KMcrnopoga)

n



Temamuueckoe njiaHupoearue mamepuaia 6 9 knacce ((061/1/]146 3AKOHOMEPHOCMU HCUSHUY

Yacmov 1 Obwue 3aKOHOMEPHOCTNU HCUZHU

Yacmo 2 3akoHomeprocmu HCU3HU HA KIEMOYHOM YPOBHE

Yacmoe 3 3akoHomeprocmu HCU3HU HA OP2AHUSMEHHOM YPOBHE

Yacme 4 3akonomeprocmu npoucxoxcoeHus u pazeumus HCusHu Ha 3emie

Yactb 5 3aKOHOMCpHOCTI/I B3aHMOOTHOIIICHUH OpTraHUu3MOB U CpCAbl



