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MosacHUTenbHaA 3anucka

CoBpeMeHHbIH y4eOHBIH MpolecC HAIpaBIeH HE CTOJBKO Ha JOCTHXKEHHE PEe3yIbTaTOB B 00JacTh
NpEeIMETHBIX 3HAaHUM, CKOJIBKO Ha JUYHOCTHBIM pocT pebOenka. OOydyeHHEe 1O HOBBIM
00pa3oBaTeNbHBIM CTaHAApPTaM MpPEAyCMAaTPUBAE€T OPIraHU3alMI0 BHEYPOUHOM JEATENIbHOCTH,
KOTOpasi CHOCOOCTBYET PACKPHITHIO BHYTPEHHErO IOTEHLUAJa KaXJOro YyYeHHKa, pa3BUTHE U
HNOJJEPKAHUE €rO TaJIaHTa.

OnHuM U3 KIOYEBBIX TPeOOBAHUN K OMOJOrMYECKOMY OOpa30BaHUIO B COBPEMEHHBIX YCIIOBHSIX U
BakHEMIIMM KoMmnoHeHTOB peanuzaunu OI'OC saBnseTcs oBiajeHUE Y4allMMUCS MPAKTUYECKUMH
YMEHMSIMM U HaBbIKaMH, IIPOEKTHO — HCCIIEJOBATEIbCKOM JesTenpHOCThI0.  [Iporpamma
«[IpakTryeckast OMOIOTHs» HANpaBiIeHa Ha POPMUPOBAHKE Y yHalIuxcs 5,6 u 7 KilaccoB MHTEpeca K
U3YyYCHHUIO OMOJIOTHH, DPa3BUTHE MPAKTHYECKHX YMEHHMH, MPUMEHEHHE IIOJIyYeHHbIX 3HAHUN Ha
IPAKTHKE, TOATOTOBKA YYAIIUXCS K YYACTHIO B OJMMIIMAIHOM JBUKECHHH.

Ha pononHuTenbHBIX 3aHATHAX O OHonoruum B 5-7 Kjaccax 3aKiafblBalOTCS OCHOBbI MHOTHUX
NPAaKTUYECKUX YMEHUH HIKOJbHUKOB, KOTOPBIMU OHM OyIyT IOJb30BAThCS BO BCEX IMOCIEAYHOIIUX
Kypcax u3ydeHus Ouosiornd. KoamuecTBO MpakTHUECKUX YMEHMHA M HABBIKOB, KOTOPBIE ydallHecs
JIOJKHBI YCBOUTH Ha ypokaxX «bHoJIOrHW» HOCTATOUHO BEJIMKO, TIO3TOMY BHEYpPOUHasl A€ATEIbHOCTD
OyZ#eT JOMOJHUTENbHON BO3MOXKHOCTBIO JJISi 3aKpEIUIEHUS M OTPabOTKH IMPaKTHYECKHX YMEHHMH
yYaluxcs.

[IporpamMmma crnocoOCTBYeT O3HAKOMJIEHHIO C OpPraHM3alMeld KOJUIEKTUBHOIO M WHAWBHUIYaJbHOTO
UCCIIIOBaHUs, OOYUYCHUIO B JICHCTBHH, MMO3BOJISIET YEPEIOBATh KOJUIEKTUBHYIO U HHIUBHIYaIbHYIO
JeSATeNIbHOCTh. TeopeTuuecKkuii MaTepuall BKJIIOYAeT B ¢€0s1 BOIPOCHI, KACAIOIIUEC OCHOB MPOEKTHO-
UCCIIEIOBATENbCKOM JIEATETLHOCTH, 3HAKOMCTBA CO CTPYKTYPOil pabOoTHI.

Leap 1 321244 NpOrpamMmel

Henan: co3maHue yclOBUH Ul YCIEIIHOIO OCBOCHHUS YYAIUMUCS IMPAKTUYECKOH COCTABIIIOLIEH
IIKOJIbHOM OMOJIOTUU U OCHOB HCCIIEI0BATENLCKON AEATEIIBHOCTH.

3agaumn:

v' ®OpMHPOBAaHHE CHCTEMBbl HAYYHBIX 3HAHHH O CHCTEME J>XMBOM MNPHPOIBI W HAYAIbHBIX
HpeCcTaBIeHU 0 OMOJIOrMYecKX 00bEKTax, Ipoleccax, SBJICHUAX, 3aKOHOMEPHOCTSX;

v\ IpuOOpeTeHHE OMNBITA HCIOJIb30BAHUS METOJOB OHOJOTHYECKON HAyKH [UIsi [POBEIECHHSA
HECJIOKHBIX OMOJIOTHYECKUX YKCIIEPUMEHTOB;

v pasBHUTHE YMEHHI U HABBIKOB IIPOEKTHO — MCCIIE0BATENIBLCKOM AEATENLHOCTH;

v/ MOArOTOBKA Y4YaIIUXCs K yYaCTHIO B OJMMITHAIHOM JBHKCHHH;,

v (popMHpOBaHKE OCHOB KOJIOTHYECKOI IPAMOTHOCTH.

ITpu opranmzamuu 00pazoBaTEILHOIO Mpoliecca HE0OXO0AUMO OOpaTUTh BHUMAaHHE Ha CIEAYIOIINE
ACIIeKTBI:
v’ cozmanue mopTdOIKO YUCHHKA, TIO3BOIISIOIICE OLCHUBATH €TI0 JINYHOCTHBIN POCT;

HCIIOJIb30BAaHUE JINYHOCTHO-OPHEHTHPOBAHHBIX TEXHOJIOTUI (TEXHOJIOTHS PAa3BUTHS KPUTUYECKOTO
MBIIIIEHHS], TEXHOJIOTUSI IPOOJIEMHOr0 00yUeHHUS, TEXHOJIOTHSI 00YUeHHsI B COTPYIAHUYECTBE, METOJ
IPOEKTOB);

v/ OpraHusaiys NPOCKTHOW JEATENHHOCTH MIKOJILHUKOB W TIPOBEJCHHE MHHH-KOH(EPEHIHH,
MO3BOJISIIOIIMX IIKOJIBHUKAM TIPEICTaBUTh HWHIUBUAYaJdbHbIE (WJIM TPYNIOBBIE) IPOEKTHl IO
BBIOpPaHHOH TeMe.



®opMbI IPOBEICHNUS 3aAHATHIA:

MPaKTHYECKUE U JIabopaTOpHbIE PabOThI, SKCKYPCHH, SIKCIIEPUMEHTHI, HAOII0ICHHS, KOJUIEKTUBHbBIE U
WH/IMBHUIyaJIbHBIE HCCIIEAOBAaHUS, CaMOCTOsITeNIbHAsE paboTa, KOHCYJIbTALlUM, TMPOEKTHAsd |
HCCIIE0BATENbCKAas AESITENIbHOCTh, B TOM YHucJe ¢ ucnoiab3oBanuem MKT.

MeTtoabl KOHTPOJISI: 3aIIMTa KCCIENOBATENBCKUX PAabOT, MUHU-KOH(PEPEHIUs C NMpPEe3eHTALUsIMHU,
JOKJIaJ,, BBICTYIUIGHWE, TMpEe3eHTallsl, y4yacTHe B KOHKypcaxX HCCIEA0BaTEIbCKUX padorT,
OJIMMIINA/IaX.

TpeGoBaHus K YPOBHIO 3HAHUI, YMeHHMI U HABBIKOB 10 OKOHYAHUIO Peain3alii MPOrpaMmMbl:

v\ uMeTh TpeicTaBieHHe 00 MCCIENOBAHUM, MPOEKTe, cOope M 00paboTKe HH(pOpPMAIHH,
COCTaBJICHUH JOKJIa/1a, TyOJIMYHOM BBICTYIUICHHUH;

v’ 3HaTh, KaK BbIOpATh TEMY UCCIIE0BAHMS, CTPYKTYPY MCCIICIOBAHHUS;

v\ yMeTh BHJETh NPOOJIEMY, BBIIBUIaTh THIIOTE3bI, IUIAHMPOBATH XOJI HCCIEIOBAHMS, IaBaTh
omnpezeNeHus MOHATHIM, paboTaTh ¢ TEKCTOM, JIeNIaTh BHIBOJIbI;

v’ yMmeTh paborarth B TpYIIE, NPUCIYIIABATHCS K MHEHHIO WIEHOB TPYIBI, OTCTaHBATh
COOCTBEHHYIO TOUKY 3PCHHS,

v/ BIQJETh IUIAHKPOBAHUEM M TIOCTAHOBKOM OHOJIIOTMYECKOT0 IKCIIEPHUMEHTA.

O:xunnaemMble pe3y/ibTaThl

Juunocmmnoie pezyromamot:

v/ 3HAHWSI OCHOBHBIX [IPHHIIUIIOB M TIPABHJI OTHOLICHHUS K KHBOM MIPHPOJIC;

v/ pa3BHTHE [I03HABATEIbHBIX HHTEPECOB, HAMIPABJICHHBIX HA U3y4YEHUE KUBOI IIPUPOJIBL;

v’ Pa3BuTHE WHTEUIEKTYyalbHBIX YMEHHI (JOKa3bIBATh, CTPOHUTH PACCYXKICHHs, aHAJIU3UPOBATH,
CPaBHUBATb, A€IaTh BBIBOJBI U APYIOE);

v/ 3CTETHYECKOTrO OTHOIICHHUS K )KMBBIM O0BEKTaM.

Memanpeomemmnbie pe3yibmamol:

v/ OBJa/ICHHE COCTABIIIOIIMMHE HCCJIEIOBATENBCKON U MPOEKTHOM JESTEIbHOCTH: YMEHUE BHACTH
npoOyieMy, CTaBUTb BOMNPOCHI, BBIIBUIaTh THMIIOTE3bl, JaBaThb OIPEAEIEHHS IOHITHUSM,
Ki1accuuIupoBaTh, HAOIIOAaTh, NMPOBOAMTH SKCIEPUMEHTHI, JelaTh BBIBOABI U 3aKIIOYEHHS,
CTPYKTYpUpPOBaTh MaTepuall, OObsACHSITD, 10Ka3bIBaTh, 3ALUILATh CBOU UJIEH;

v ymenue paboTaTh C pa3sHBIMH MCTOYHHKAMU OHMOJIOTHYECKOW MH(OpPMAIMK, aHATM3UPOBATH U
OLIEHUBATh HHPOPMALIUIO, TPe0OPa30BbIBATh HHPOPMALIUIO U3 OJHON (OPMBI B IPYTYIO;

v/ yMeHHe aJeKBaTHO HCIIONIb30BaTh PEUYEBBIC CPEICTBA U IUCKYCCHH W apryMCHTAIMH CBOEH
NO3ULIMH, CPABHUBATh pa3Hble TOUKH 3pEHMS, apryMEHTHPOBATh CBOIO TOUKY 3PEHHs, OTCTauBaTh
CBOIO TO3ULIUIO.

IIpeomemmnwie pezyromamel:
1. B no3naBarenbHOM (MHTEIIEKTYAIBHON) chepe:

BbIJIEJICHUE CYLLECTBEHHBIX MPU3HAKOB OMOJIOIMYECKUX 0OBEKTOB U MPOLIECCOB;
v xiaccuUKaIus — OnpeeseHnue IPUHAIEKHOCTH OUOIOTHYECKUX 00BEKTOB K OMPEIEICHHOM
CHCTEMAaTUYECKOMN TpyMIIE;

v 00bsICHEHHE POJIU OHOJIOTHH B MPAKTHYECKOMN JEATEILHOCTH JHOJICH;

4 CpaBHCHHUC OMOJIOTHYECKUX O0BEKTOB U nponuecCoB, YMCHHUC [CJIaTh BbIBOJAbl U YMO3aKIKOUYCHUSA
Ha OCHOBC CPaBHCHUA,

v yMeHue paboTaTh ¢ ONPEIETUTENSIMH, 1a00PaTOPHBIM 000PYI0BAHUEM;



v OBIaJeHME METOJAMH OHOJIOTHYECKOW HAayKH: HAOMIOJEHHE W ONHMCAHME OMOJIOTMYECKUX
O0OBEKTOB W TMPOLIECCOB; TOCTAHOBKA OHOJOTMYECKUX HKCIEPUMEHTOB U OOBACHEHUE UX
pe3yJIbTaToB.

2. B LeHHOCTHO-OPHEHTALMOHHOM cepe:
v/ 3HaHWe OCHOBHBIX IIPABUJI MIOBEJICHHUS B IPUPOIE;

v aHauW3 M OLEHKA IOCIEICTBHI JEATEILHOCTH Y€IOBEKA B IIPUPOJIE.

3. B cdepe TpynoBoii AEATENLHOCTH:
v’ 3HaHWe U COOJIIOJIEHHE MPABUI pabOThl B KAOMHETE OHOJIOTUM;

V' co0OroIeHre TpaBuIl paboThI ¢ GHOIOIHYECKMMH IIPUOOPAMU M MHCTPYMEHTAMHU.

4. B screTnueckoii cdepe:

v/ OBJIajIcHHE YMEHHUEM OLICHUBATH C CTETUYECKOM TOUKHU 3PEHHST O0BEKTHI JKUBOM TIPUPOJIBL.

Heap mnporpammbl: Pa3BuTHe mNO3HABaTENbHBIX WHTEPECOB, HWHTEIIEKTYyalbHBIX U
TBOPUYECKUX CHOCOOHOCTEH ywalMxcsi yepe3 MpHOOIIeHHWE K HM3YyYEHHIO W HCCIIEeIOBAaHUIO B
MIO3HAaHUM MHOI000pa3us MUpa >KUBOM PUPOIBIL.

3agaun

* peanuzalysg OCHOBHBIX 00111€00pa30BaTENIbHBIX MPOrpaMM IO Y4E€OHBIM IMpeaMETaM
€CTECTBEHHO-HAYYHOW HANpaBIEHHOCTH, B TOM YHCIE B paMKaX BHEYpPOUHOH [eATeIbHOCTH
00yJaromuxcs;

* pa3paboTka M peanu3alvs pPa3HOYPOBHEBBIX JOMOJHUTEIBHBIX OOIIE00pa30BaTEIbHBIX
IIPOrpaMM €CTECTBEHHO-HAYYHOM HAlpaBICHHOCTH, a TaKXE HMHBIX IPOrpamMm, B TOM 4YHCIE B
KaHUKYJISIPHBIH Nepuo;
* BOBJICUEHME YYalIUXCS U MEJarornyeckux pabOTHUKOB B IPOEKTHYIO JESTEIbHOCTD;
* OpraHu3aiys BHEY4eOHOU AESITeNTbHOCTH B KAaHUKYJISIPHBIN MEPHOJ, pa3padoTKa U peaau3anus
COOTBETCTBYIOILIMX 0Opa30BaTENIbHBIX IPOrpaMM, B TOM YHCJE Ul JIarepei, OpraHu30BaHHBIX
00pa3oBaTeNTbHBIMU OpraHM3alusIMU B KaHUKYJSIPHBIH MIePHOJ;
* TMOBbIIEHWE TPOPECCHOHATBLHOTO MAaCTepCTBA MEJarornyeckux pabOTHUKOB ILEHTPA,
peau3yoLMX OCHOBHBIE M JONOJHHUTEIbHbIE 00IeoOpa3oBaTenbHble MporpamMbl.Co3aHue
nentpa «Touka pocrta» mnpennosaraeT pa3BUTHE 00pa30BaTENbHOM HMHPPACTPYKTYphI
o0mieo0pa3oBaTeIbHOM  OpraHM3alliyd, B TOM YHCIE€ OCHAIlleHHe o001eo0pa3oBaTeIbHON
OpraHu3aIuu:

* 0o0opynoBaHHEM, CpEACTBAMHU OOY4YEHMsS M BOCIMTAaHHUS M H3y4yeHHs (B TOM 4YHCIe
AKCIIEPUMEHTAJILHOT0) TIPEIMETOB, KYPCOB, JHUCHHUIUIMH (MOMAYJEH) eCTECTBEHHOHAYYHOU
HalpaBI€HHOCTH MpPU  pealu3alii  OCHOBHBIX  00ILIe00pa3oBaTelbHBIX IMpPOrpaMM U
JOTIONTHUTEIBHBIX ~ 00I1€00pa30BaTEeNIbHBIX MPOrpaMM, B TOM 4YHCIE€ JJIS PACIIMPEHUS

coziepKaHus YUeOHBIX MPEIMETOB «DPuznka, «XUMUA», «buonorusy;
* o0opyaoBaHWEM, CpeacTBaMH OOYYeHHS W BOCHUTAHUS [UJI peaiu3alldid  Iporpamm
JIOTIOJTHUTEIBHOTO o0Opa3oBaHUs €CTECTBEHHOHAYYHOU HaIlpaBJIECHHOCTE;

®* KOMIIBIOTEPHBIM U MHBIM O60py210BaHI/IeM.

Konnenius coBpemeHHOro 00pa3zoBaHus MOpa3yMeBAET, UTO B y4€OHOM 3KCIIEPUMEHTE
BEIYLIYIO POJIb JIOJIKEH 3aHATh CAMOCTOSITENIbHBIA UCCIIEIOBATENBCKUI YUCHUYECKHI
sKkcriepuMeHT. COBpEeMEHHBIE SKCTIEpUMEHTANIbHBIE UCCIIeIOBAHUS 10 OHOJIOTHH YK€ TPYIHO
MPEJICTaBUTh 0€3 HCIONIb30BaHMSI HE TOJIBKO aHAIOTOBBIX, HO U IIU(PPOBBIX U3MEPUTEIBHBIX
npubopoB. B ®enepansHoM rocyaapcTBeHHOM oOpazoBatenbHOM ctanaapte (GI'OC)
MPOIMKUCAHO, YTO OJJHUM M3 YHUBEPCAIBHBIX yUE€OHBIX IEHCTBUH, MPUOOPETAEMBIX yUAIIUMHUCS
JOJIDKHO CTaThb YMCHHUEC «ITPOBEACHUA OIBITOB, ITPOCTHIX SKCIICPUMECHTAJIbHBIX I/ICCJ'IeJIOBaHI/II\/'I,



HPSAMBIX M KOCBEHHBIX U3MEPEHUH C HCIIOIb30BAHUEM AHAJIOTOBBIX U LIU(PPOBBIX
U3MEPUTENIBHBIX PUOOPOBY. YUeOHBIN IKCIIEPUMEHT 110 OUOJIOTUH, TPOBOIUMBIN Ha
TPaTUIIMOHHOM 000pYAOBaHHUH, O€3 TPUMEHEHHs HU(POBBIX Ta00PAaTOPHiL, HE MOKET
MIO3BOJIUTH B IIOJIHOM MEpe PEIINTh BCE 33]a4l B COBPEMEHHOM 1IKOJIE. DTO CBS3aHO C PSIAOM
NPUYHH:
* TPAJUIMOHHOE IIKOJIbHOE 000pYJOBAHUE U3-3a OTPAaHUUYECHUS TEXHUUYECKUX BO3MOKHOCTEH He
HO3BOJISIET IPOBOJIUTh MHOTHE KOJIMUYECTBEHHBIE CCIIEIOBAHNUS;
* JUINTEJIBHOCTD IPOBEIEHUS OMOJIOrMUECKUX UCCIeI0BaHUN HE Beerza
* COIIACYETCs C JUINTEIBHOCTBIO YUEOHBIX 3aHATHUH;
* BO3MOKHOCTB TIPOBEICHHUS] MHOTUX MCCIICIOBAHHUI OTPaHNYMBACTCS TPEOOBAHUSAMU TE€X-HUKH
6e3omacHocTH U ap. Ludpposas nadbopaTopust MOJTHOCTHIO MEHSET METOIUKY U COJICpKAHHE
AKCIIEPUMEHTAIbHON JAESITEIbHOCTH U PELIaeT BhIlIeNepeuncaeHHbIe IpooaeMsbl. [npokuit
CHEKTP JaTYUKOB MO3BOJIAIOT yYAIIUMCS 3HAKOMUTBCS ¢ TapaMeTpaMu OMOJIOTUYECKOTO
9KCHEPUMEHTa HE TOJIbKO Ha KaUeCTBEHHOM, HO U Ha KOJIMUYECTBEHHOM ypoBHe. Lludposas
nabopaTopus MO3BOJISET BECTH JUINTEIIbHBINA SKCIIEPUMEHT J1aXKe B OTCYTCTBUU
9KCIEPUMEHTATOpa, a YaCTOTa UX U3MEPEHUI HEMo/ABJIAaCTHA YEI0BEYECKOMY BOCIIpHTHIO. B
npoiecce GOpMHUPOBAHUS FKCIIEPUMEHTAIBHBIX YMEHUN YUEHUK 00ydyaeTcs MpeCTaBIsATh
uHpopManuio 00 UCCIeIOBAHUN B YETHIPEX BUIAX:
* B BepOaIIbHOM: OTHCHIBATh SKCIIEPUMEHT, CO3/IaBaTh CIIOBECHYIO MOJIENb IKCIIEPUMEHTA,
(¢ukcHpoBaTh BHUMaHNE Ha U3MEPSEMbIX BETMYMHAX, TEPMUHOJIOTUHY;
* B TaOJIMYHOM: 3aIIOJHATH TaOIMIIBI IaHHBIX, JIEKAIUX B OCHOBE MIOCTPOEHUS rpapuKoB (IIpU
9TOM Y y4allluXcs BO3HUKAET NEPBUYHOE MPE/ICTABIEHUE O MAaCIITabax BEJUYMH);
* B rpaM4ecKOM: CTPOUTH I'pauKU MO TAOIUYHBIM JaHHBIM, YTO TAET BO3ZMOKHOCTh Iepe-Xo0/1a
K BBIJIBUKEHHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEX/1y BETMUYMHAMU (TIPH 3TOM yUHUTENb
IIOKa3bIBaET NMPEUMYILECTBO B BU3yaIM3allMM 3aBUCUMOCTEH MEXy BEIMUMHA-MH, HAJIAHOCTb
U MHOTOMEPHOCTb); B BUJIE MaTEMaTUUYECKUX YPAaBHEHH: JaBaTh MaTeMaTUUECKOE ONUCAHUE
B3aMMOCBSI3U BEIIMYNH, MaTeMaTHIecKoe 0000IIeHuE.
* opMHUpOBaHUE HCCIEA0BATENbCKUX YMEHUM yUalXcsl, KOTOPBIE BHIPAXKAIOTCS B CIEAYIOIINX
JNEUCTBUAX:

1. onpenenenue npodIEeMBlI;
. IOCTAaHOBKA HCCIIEIOBATEIbCKOM 3a7aun
. TUTaHUPOBAHKE PELICHUs 3aJauu;
. IOCTPOEHUE MOJIEIIEH;
. BBIIBDKEHUE TUIIOTES;
. DKCIIEpUMEHTAJIbHAs IPOBEPKA TUIIOTE3;

~N N L B W

. @HAJIU3 JIaHHBIX YKCIEPUMEHTOB WJIN HAOJI0CHHUI;

8. hopmynupoBaHUE BHIBOIOB.

B ocHoBY 00pa3oBaTesbHOM POrpaMMBbl 3aJI05KEHO PUMEHEHUE [UPPOBBIX T1a0OPaTOPUIA.
TemaTuka MpPEUIOKEHHBIX AKCIIEPUMEHTOB, KOJIMYECTBEHHBIX OIBITOB, COOTBETCTBYET
CTPYKType TpUMepHOH o00pa3oBaTelbHON mNporpaMMbl 1O  OHOJOTHH,  COAEPIKaHUIO
®denepanbHOTO rocyaapcTseHHoro obpasoparensHoro crangapra (PI'OC) ocHoBHOro obiero
o0Opa3oBaHusl.

Ha 6a3e uentpa «Touka pocta» o0ecnieunBaeTcs peaansanns 00pa3oBaTeNIbHBIX IPOrPaMM
€CTECTBEHHOHAYYHOM U TEXHOJIOIMYECKOI HalpaBiIeHHOCTEH, pa3paboTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSIMHU 3aKOHOIATEILCTBA B c(pepe 0Opa3oBaHUs U C YUETOM PEKOMEH A
®denepanbHOTO omeparopa yueoHoro npeamera «buomnorusy». ObpazoBarenbHas IporpaMma



MTO3BOJISIET UHTEIPUPOBATH PEAIN3YEMBIE 3/1€Ch MOAXO/IbI, CTPYKTYPY M COAEPKAHHE MPU
opranuzanuu ooyuenust ouonoruu B 5S—11 kiaccax, BBICTpOEHHOM Ha 0ase J1r000ro u3
JTOCTYIHBIX y4eOHO-MeToanueckux komiuiekcoB (YMK).Mcnonb3oBanne 000pya0BaHus [IEHTPA
«Touka pocta» npu peanuzauuu gaHHod Ol mo3BosseT co3aaTh yClIoBUs:

* U PACUIMPEHHS COJICPKAHUS MIKOJIBHOTO OMOJIOTHUECKOro 00pa30BaHus;

* ]ISl TIOBBIIICHHUS [TO3HABATENILHON aKTUBHOCTH O0YUaIOIIUXCsl B €CTECTBEHHO-HAYYHON
obnacry;

* ISl pa3BUTHSI TMYHOCTH peOeHKa B mpoiiecce 00yueHus: OMOIOTHH, €ro CHOCOOHOCTEH,
dbopMUPOBAaHUS U YIOBJIETBOPEHUS COIIMAIEHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

* U pabOTHI ¢ OJJAPEHHBIMH LIKOJIbHIUKAMHK, OPTaHU3AMH UX Pa3BUTHS B PA3ITUYHBIX 00JIACTSIX
o0pa3oBaTenbHOM, TBOpUECKOU AearenbHocTU. I Ipumensis nndposbie 1adopaTopun Ha ypokax
OMOJIOTHH, YYaIIUECcs: CMOTYT BBITIOJHUTH MHOKECTBO J1a00OPaTOPHBIX padOT M SIKCIIEPUMEHTOB
110 IPOrpPaMMe OCHOBHOM ILIKOJIBI.

buoJsorus pacrenmii:/[pixanue nuctbeB. [[pixanue kopHei. [lormomeHnue Boabl KOPHAMHU
pactenuii. KopneBoe nasienue. Mcnapenue Boasl pacteHUsIMUA. PoTocHHTE3. [[pIXaHne ceMsiH.
YcnoBus mpopactanus ceMsiH. Ternoato0MBbIe U XOIOJ0CTOMKUE PACTCHHUSL.

3o0o0us10rus: M3yueHne o1HOKIETOYHBIX KUBOTHBIX. I3ydueHNe BHEIIHETO CTPOEHUS 10K I€BOTO
4yepBsi, HAOJIOJICHHE 32 €T0 MEePEIBMKCHNEM U PEaKIUsAMU Ha BHEIIHUE pa3apakeHus. M3ydyenue
CTPOEHHS MOJUIIOCKOB I10 BIaKHBIM IpenapaTtam. M3yuenue MHOroo0pasus 4WieHUCTOHOTHX 110
KoJuteKuusaM. M3ydyeHue cTpoeHus pbl0 Mo BiIaXKHBIM IpenaparaM. M3ydeHue cTpoeHus NTHIL.
W3ydeHue cTpoeHUs] MIIEKOIIUTAIOUINX 0 BJIAXKHBIM IIpenapaTaMm. BoHbie )KUBOTHBIE.
TennokpoBHbBIE U XOJOIHOKPOBHBIE )KMBOTHbBIE

Oco0eHHOCTH cO/iepKAHMS CTPYKTYPHBIX KOMIIOHEHTOB paldo4eil mporpamMmsbl IO
Ounosioruu B 5S—7 Kjiaccax ¢ MCNoJ1b30BaHueM 000pynoBaHus neHTpa «Touka pocra»

Ilnanupyembie pe3yJbTaThl. B pe3yibrare U3y4YCHUSA Kypca «lIpaktukym no
O6uonorun» y o0ydaronmxcsi GOpMHUPYIOTCS CIEAYIOIINEPE3yIbTaThl:

IIpenmeTHble pe3yabTaThI:

® [MOJy4aT BO3MOXKHOCTh pPACIIMPUTh, CHCTEMATU3UPOBATh M  yIIIyOUTh  UCXOIHBIE
MPEJICTaBICHUST O TPUPOJIHBIX OOBEKTaX M SBICHHUSIX KaK KOMIIOHEHTaX €JIMHOTO MHpa,
OBJIQJICIOT OCHOBAaMH TPAKTUKO- OPHEHTHUPOBAHHBIX 3HAHWM O TMpPHUPOJIE, TPHOOPETYT
LEJIOCTHBIN B3IJISA]l HAMUD;

® TI0JIy4aT BO3MOXKHOCTh OCO3HATh CBOE MECTO B MUPE;

® TI03HAKOMSTCS C HEKOTOPBIMHU CIOCOOAMM M3YyYEHHsI TPUPOJbI, HAYHYT OCBAaMBATh YMEHUS
MPOBOJIUTh HAOJIONIEHUS B TPUPOJAE, CTaBUTh OMBITHI, HAy4aTCs BHJETb M TOHHUMATH
HEKOTOpPbIE€ TPUUMHHO-CJIEICTBEHHBIE CBSI3U B OKPYKAIOLIEM MHUPE;

® MOJy4aT BO3MOXKHOCTH MpuoOpecTu 0a30Bble yMeHHUsI paboTbl ¢ coBpemMeHHbiMH WKT
CpeICcTBaMHU TMOUCKa HH(OpMAMK B OSJIEKTPOHHBIX MCTOUYHHKAX M KOHTPOIUPYEMOM
WNHuTepHeTe, HaydaTcsi CO3/1aBaTh COOOIICHUS M MTPOEKTHI, TOTOBUTH M TIPOBOJIUTH HEOOIBININE
MPE3EHTALIUH.

® TI0JIyYaT BO3MOXKHOCTh HAYYHTHCS UCITOJIH30BaTh PA3INYHbIC CIIPABOYHBIC U3IaHUs (CIOBapH,
SHIUKJIONEIUN, BKJIIOYAs KOMIBIOTEPHBIE) M JETCKYIO JIUTEPATypy O NPHPOAE C IEIbI0
MOKCKa TMO3HABaTeNbHON WH(OpMAIlMK, OTBETOB HA BOIMPOCHI, OOBSCHEHHH, AJS CO3JaHUS
COOCTBEHHBIXYCTHBIX MJIM TUCHMEHHBIX BBICKA3bIBAHUM.

o Jluunocmmuoie pesynomamal:

e y4eOHO-TIO3HABATEIBHBIM MHTEpPEC K HOBOMY y4eOHOMY MaTepHally W CIoco0aM pelieHus
HOBOM 3a7a4H;



OpHUCHTAIUSI Ha MOHUMAaHKE NMPUYUH yCliexa BO BHEYYCOHOW NESITEIBHOCTH, B TOM YHCJIC Ha
caMOaHalli3 W CaMOKOHTPOJb pe3ylbTaTa, Ha aHaJIW3 COOTBETCTBHS PE3yJIbTaTOB
TpeOOBaHUSM KOHKPETHOH 3a7a4u;

CIOCOOHOCTh K CAMOOIIEHKE Ha OCHOBE KPUTEPUEB YCICITHOCTH BHEYYCOHONACATEIIBHOCTH;
YyYBCTBO MPEKPACHOTO U ACTETHYECKHUE YYBCTBA HA OCHOBE 3HAKOMCTBA C IMPUPOTHBIMU

o0beKTaMU

Memanpeomemmuboie pe3yniomamal:

IUIAHUPOBATh CBOM JEWCTBUA B COOTBETCTBUHU C IIOCTABJICHHOM 3aJayeil U YCIOBUSMH €€
pcajmsanunun, B TOM YHUCJIC BO BHYTPCHHEM IIJIAHC,

YUUTHIBaTh YCTAHOBJICHHBIE MTPaBUIIa B IUIAHUPOBAHUH M KOHTPOJIE CIIOCO0a pelIeHMS;
OCYIIECTBIISITH UTOTOBBIH U MOMIATOBBIA KOHTPOJIb IO PE3YNIbTaTy;

OLCHUBATL MPAaBHUJIIbHOCTL BBIIIOJITHCHHUA I[GI\/JICTBI/ISI Ha YPOBHC aﬂeKBaTHOﬁ peTPOCHCKTHBHOﬁ
OIICHKHM COOTBETCTBUS PE3Yy/IbTAaTOB TPEOOBAHUAM TAHHOMU 3a/1a4u M 3aJJa4YHON 00J1acTu;
pa3ianyath crnoco0 U pe3yabTaT 1eHCTBUS.

B COTPYAHUYCCTBC C YUUTCIICM CTABUTh HOBBIC y‘~IC6HI)Ie 3aJa4du,

CaMOCTOATCIIbHO aICKBATHO OLICHHUBATDH IIPABUJIbHOCTDL BBIIIOJIHCHHUA HeﬁCTBHH 1 BHOCHUTD

H€06XOI[I/IMI)I€ KOPPCKTHUBBI B UCITIOJIHCHUEC KAK 1O XO4Y €ro pcajm3alunn, TaK U B KOHIC I[CﬁCTBPISI.

OCYIIECTBIISITh MIOMCK HEOOXO0MMOI MH(MOpMAIMK ISl BHIIOJHEHUSI BHEYYEOHBIX 3aJaHHI C
UCIOJIb30BaHUEM Y4YeOHOH JuTepaTtypbl U B OTKPHITOM HH()OPMALMOHHOM HIPOCTPAHCTBE,
SHIMKJIONEINH, CHpPAaBOYHUKOB (BKJIIOYAsi 3JIEKTPOHHBIE, LU(PPOBBIE), KOHTPOIUPYEMOM
npocrpaHcTse MHTEpHEeTa;

OCYIIECTBIIATH 3amuch ((ukcanuio) BeIOOpouHON HH(POpMAIK 00 OKpYKaIOIIeM MHPE U O
ce0e caMoM, B TOM 4uciie ¢ nomouibio nuctpymentos MKT;

CTPOUTH COOOIIEHNS, MPOEKTHl B YCTHOW M MUCbMEHHOU (hopme;

IPOBOJUTH CPAaBHEHHE U KIACCU(DUKALMIO IO 33JaHHBIM KPUTEPUSIM;

YCTaHABJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBA3U B U3y4a€MOM KPYTI'e SBJICHUI;

CTPOUTH pacCykaeHUs B (OpMe CBA3U MPOCTHIX CYXKICHHM 00 OOBEKTE, €ro CTPOCHHH,
CBOICTBAxX U CBA3SIX;

JIOITYCKaThb BO3MOXKHOCTb CYLIECTBOBAHMS y JIIOJEH pa3IMYHBIX TOYEK 3PEHUS, B TOM YHCIE
HE COBMAJAIOUINX C €ro COOCTBEHHOM, U OPUEHTUPOBATHCS Ha MO3UIIMIO MMAPTHEPA B OOLIEHUH
Y B3aUMOJICHCTBUY;

dbopMyIupoBaTh COOCTBEHHOE MHEHHE U TTO3HIIHIO;

CucreMa OLleHKH pe3yJibTATOB OCBOCHHMS MPOrPaMMBbI COCTOMT M3 CJIeYIOIIHUX (pOPM TeKyliero
KOHTPOJISA:
1.TectupoBanue.

2.CMOTp 3HaHMW, YMEHHHA W HaBBIKOB (OJIMMIIHNAJA, BUKTOPHUHA,MHTEIICKTYaIbHAS pa3MUHKA H
npouee).

3. [IpoekTHO-HCCIIEMOBaTENbCKAs padoTa.

4. TBopueckuii OTYET O TMPOBEJACHUU OIbITa, HAOIIONCHHS, O TPOBEICHHWU BHEKIIACCHOTO
MEPOTIPUSTHS.

DOpPMBIKOHTPOJISA

KonTtposnb pe3ynbTaToB 00ydeHHsI B COOTBETCTBHUH C JIAaHHON 00pa3oBaTeIbHON TPOrpaMMoi



MPOBOANTCS B (DOpPME MUCEMEHHBIX U KCIIEPUMEHTAIBHBIX paboT, MPEANoIaracTcs MpoBeICHNE
MIPOMEXKYTOUYHOU U UTOTOBOW aTTECTAIUU.
I[IpomexyTOUHASI ATTECTALHUSA
Jlis ocyuiecTBIIeHNs TPOMEKYTOUHOM aTTeCTaIlMM UCTIONIb3YIOTCS KOHTPOIBHO-0IICHOYHbIE

MaTepuaibl, 0TOOP COJCPIKAHUSI KOTOPBHIX OPHEHTUPOBAH HA MPOBEPKY YCBOCHUS CUCTEMbI 3HAHUN U
YMEHHM — WHBAPUAHTHOTO SApa COJep>KaHusl ACHCTBYIONINX 00pa30BaTeNIbHOM MPO-TpaMMBbl 1O
Ouosnoruu s 001e00pa3oBaTENbHBIX OpraHu3auil. 3aJaHus IPOMEXKYTOYHOHN aTTeCTaIluu
BKJIIOUYAIOT MaTeprajl OCHOBHBIX pa3JieloB Kypca OMOJIOTHH.
KoHTpoJibHbIe H3MePUTEIbHbIE MATEPUAJIBI

[Tpu opranu3zanuy TEKyIEro KOHTPOJIS yCIIEBAEMOCTH 00YYarOIINXCS CIEYET YUUTHIBATh
tpeboBanuss PI'OC OO0 k cucTeme OLIEHKU JOCTHKEHUS TUIaHUPYeMbIX pe3ysibTatoB OOII,
KOTOpasi JI0JKHA IIPeycMaTpUBaTh UCIOIb30BaHUE PA3HOOOPA3HBIX METOI0B U (POPM, B3AUMHO
JOTIOTHSIFOIIUX JAPYT Apyra (CTaHAapTU3MPOBAHHBIC TMCHMEHHBIE M YCTHBIE pa0OTHI, TPOCKTHI,
MIPaKTHYECKHE U J1abopaTOpHbIe pabOThI, TBOPUECKHE pabOThI, CAaMOAHAIN3 U CAMOOIICHKA,
HaOJII0ZICHUE, UCTIBITAHUS U UHOE).

Tectel 1 3amanus pazpabotansl B cooTBeTcTBUU ¢ dopmarom EI'D u 'MA, uTo mo3BoisieT naxe B
paMKax yCBOCHHS MPAKTHYECKOW YacCTH MPOrpaMMbl OTpadaThIBaTh 0OmIEydeOHBbIE M TPEIMETHBIE
3HAHUS U YMEHHUS.

[lepedeHpb OIEHOYHBIX MPOIEIYp AODKEH OBITh ONTUMAIBHBIM M JOCTATOYHBIM ISl OIIpE-JeICHUS
YPOBHSI JIOCTHIKEHHUSI OOY4YaIOUIMMHUCS NPEJAMETHBIX U METallpeIMETHBIX pe3yibTaToB. Pukcarus
pe3ysIbTaTOB TEKYLIEro KOHTPOJIS yCIEBAEMOCTH OOYUarOIIMUXCsl OCYIIECTBIISETCS B COOTBETCTBUU C
HOPUHATON B 00pa3oBaTeIbHON OpraHU3aluyd CUCTEMON OLlEHUBAHMUS.

IIpensoskeHHbIe TUTIBI U IPUMeEPHI 3aJaAHUI:

® OPUCHTUPYIOT YYUTCJIA B AUAINIA30HEC KOHTPOJIbHBIX U3MCPUTCIIbHBIX MAaTCPUAJIOB 110 KYpPCY,
MIOMOTAIOT Pa3HOOOPA3UTH 3aIaHMs TPEHHPOBOYHOTO, KOHTPOJIBHOTO U JOTOJTHUTEIBHOTO MOTYJICH,
KaK HHTEPAKTUBHOTO BUJICO-YPOKA, TaK U TPATUIIMOHHOTO YPO-Ka B paMKaX KJIACCHO-YPOYHON
CUCTEMBI;

* YUUTHIBAIOT BO3MOKHOCTH YCBOCHHSI MaTepHala, C TOUKH 3peHUs ero AuddepeHnnanuu s
pa3IMYHBIX KaTeropuil 00yJaromuxcsi, pa3HOTO YPOBHS U3yYSHHS MPEAMETa, BO3PACTHBIX
0COOCHHOCTEH MIIAAIINX IIKOJIHHUKOB, a TAKKE MOTUBAIIMOHHOTO U IICUX0IMOIIMOHATIBLHOTO
KOMITOHCHTOB YPOKOB;

¢ IIO3BOJIAAOT OTpa6aTI:IBaTI) HAaBBIKH, 3aKPCIUIATH MMOJIYYCHHBIC 3HAHUSA U KOHTPOJIMPOBATH
pe3ynbTaThl 00Y4eHHMs, KaK B XO/I€ KaKJJOT0 YpOKa, TaK U B paMKax UTOIOBOTO YpOKa M0 MaTepuaity
pasznena. Cnenurdudeckoit GopMoi KOHTPOJIA ABJISIETCS paboTa ¢ mpubopaMu, 1a60paTOPHBIM
obopynoBanuem, mojiensiMu. OCHOBHAS LIEJIb STHX MPOBEPOYHBIX PAOOT: ONpeeIEHUSYPOBHS
pa3BUTHS YMEHUI HIKOJILHUKOB paboTaTh ¢ 000pyA0BaHHUEM U MPOBOIUTH IKCIIEPUMEHTAIbHBIC
WCCJIEIOBAHMSI, TTIAHUPOBATh HAOIIOACHHUE WIIH OTBIT, BECTH CAMOCTOSTEILHO IPAKTHUYECKYIO
paboTy.3a1aHue MOXKET CUUTATHCS BBIIIOJIHEHHBIM, €CJIHM 3alMCaHHbIN/BRIOPAHHBIN OTBET COBMAIAET
C BEPHBIM OTBETOM. 3a/IaHUs MOTYT OIIEHUBATHCS Kak | 0amiom, Tak ¥ OOJBIIMM KOJIHYECTBOM B
3aBUCUMOCTH OT YPOBHs CJIOKHOCTH 3alaHUA, OT KOJIMYECTBA BBeJIeHHI)IX/BI)I6paHHI)IX OTBETOB, OT
THUTIA 3aaHHUS.

Hopwmpsl o11eHOK 32 Bce BUIBI TPOBEPOYHBIX PabOT

«S» — YPOBCHB BBIIIOJTHCHUA Tpe6OBaHHﬁ SHAYUTCJIBbHO BBIIIC YAOBJICTBOPUTCIIBHOTO:

* OTCYTCTBHE OIIUOOK, KaK MO TEKYIIEMY, TaK U MO MPEAbAYIIeMY y4eOHOMY MaTepHany;

* He OoJiee OHOTO HEJOUETA.

«4» — ypoBeHb BBIMIOJTHEHUS TPEOOBAHUH BBIIIIE YAOBIETBOPUTEIHHOTO:



* Hamure 2—3 omuoOoK wim 4—6 HeA0UETOB 10 TeKyIIeMy YIeOHOMY MaTepHay;

* He Oosee 2 omMOOK UK 4 HEZJOYETOB 110 MPONUJCHHOMY MaTepUaly;

* MCIOJIb30BAHNE HEPAIIMOHATLHBIX TPUEMOB pPEIICHHs YUeOHO 3a1aun.

«3» — I0CTAaTOYHBI MUHUMAJIBHBIA YPOBEHD BBITTOJIHEHUS TPEOOBAHUMA, TPEIBSIBISEMBIX K
KOHKPETHOH padoTe:

* He Oonee 4—6 ommOok nau 10 HeOUETOB 1O TEKyIIeMy yueOHOMY MaTepuany;

* He Oonee 3—5 ommOOK nu He 6osiee 8 HEOUETOB 10 MPOHICHHOMY YYeOHOMY MaTepHaiy.
«2» — ypOBeHb BBINOJHEHHs TPEOOBAHUIN HIDKE YIOBIETBOPUTEIHLHOTO:

* Hanmmuue O6osee 6 ommobok uian 10 HeJOUETOB MO TEKYIIEeMy MaTepuaty;

* Oosiee 5 ommOOK wiK Oosiee 8 HEOUETOB M0 MPOHJACHHOMY MaTepHay.



TemaTnyeckoe NJIAaHKPOBaHKE B S Kj1acce

Beenenne — 1 4.

P. 1. buosioruss — Hayka 0 KUBOM MHUpPE — 7 4

P.2. Crpoenue opranusma — 9 u.

P.3. MHorooGpa3sue »KUBBIX OPraHU3MOB — 15 .
P.4. TToTropenue u 0600meHne — 2 .

No | Tema Coneprkanue [leneBast yctanoBka | Konuu | OcHOBHBIE BUIBI JeSITEIbHOCTH | Mcnonb3oBaHue
m/ ypoKa €CTBO | OOyJarOmMXCsi Ha YPOKE/BHEY- | 000pyHIOBaHUS
i YacoB | pOYHOM 3aHSITUU

buonorus — nayka o xuBoM mupe (7 9)

1 | Metoasl usyuenus | Mcnonb3oBanue yBe- | OOBACHATH 1 YMeHue pabortath ¢ | MuKpoCKOIl CBETOBOM,
MIPUPO/IBIL. JUYUTEIBHBIX TPUOOPOB MPU | Ha3HAUCHUE nabopaTtopHbIM 000pyaOBaHUEM, | TUGPOBOI
JlaGoparopHast pa- | ©3y4eHUH OOBEKTOB JKUBOU | YBEITUYHTEIHHBIX YBEJIUYHUTEIbHBIMA TPUOOPAMH.
6ota 1 | mpupoabl. YBenu4HUTENbHBIE | IPUOOPOB. Nzyyatpb YCTPOICTBO MHU-

«3yuenue npuOOpel:  Jymbl  py4dHas, | Paznuuare pyuHyto KpOCKOIa ¥ COOJII0AaTh MpaBuiia
yCTpoiicTBa HITaTUBHAs, MHUKpockom. P. | u IITaTUBHYIO paboThI c MHUKPOCKOTIOM.
YBEITUIUTEIIbHBIX I'yk, A. Ban JleBenryk. Yactu | iytsl, 3HaTh CpaBHHMBAThH YBEJIMUECHUE JTYTIBI U
prudOpOB» MHUKPOCKOIIA. BEITUYUHY MoJTy- MuKpockorna. [lony4yaTs HaBBIKH

Muxkponpenapar. IlpaBuna | yaemoro ¢ ux mMomo- paboTBl C MHUKPOCKOIIOM MpHU

paboThl ¢ MUKPOCKOTIOM.

IIBIO YBCIIMYCHMUA.

W3Y4eHHUH TOTOBBIX
MHKponpenapaToB.CobmoaaTs
npaBwia paboTel B KaOWHeETe,

oOpamieHuss ¢ JabOpaTOPHBIM
000pyI0BaHNEM
Ctpoenue opranusma (9 u)
2 | Ctpoenue kietku. | Ctpoenue kineTku. Tkanu. | BousBnare  wactu | 1 Ymenune paboTtath ¢ | Mukpockon CBETOBOH,
JlaboparopHnast pa- | Kiterounoe CTPOCHHE | KIIETKH Ha n1abopaTopHbIM 000pyAOBaHUEM, | TUPPOBOM
6ota 2. | )KHBBIX OpPTraHU3MOB. | PUCYHKaxX YBEJIUYUTENBbHBIMUA NTPHOOpaMH.
«3HaKOMCTBO c | Knerka. Yactu knerku u | yueOHUKaA, XapakTe- Habmonate yactu ¥ opraHouabl

KIJIICTKaMH1 paCTCHHf/'I>)

X HA3HAYCHHUC.

pU30BaTh UX 3HAUe-
Hue.  CpaBHUBATH
JKUBOTHYIO 51
PaCTUTENBHYIO

KIIETKH, HaxOIWTb
yepThl UX CXOJCTBA

KJIETKM Ha TOTOBBIX MHKpPO-
npenaparax IoJl MaJbIM U
OOJIBIINM YBEIIMYECHUEM
MHKpPOCKOIIa M OIMCHIBaTh UX.
Paznuuare OTAENBHBIE KIETKH,
BXOJAIIME B COCTAB TKAaHM.




u pazyInyus.
Paznmuare  TKaHUM
JKHBOTHBIX u
pacTeHuit Ha

pUCYHKax y4eOHH-
Ka,

O6o0marte ©  (GUKCUPOBATH
pe3yJIbTaThl HaOII0ICHUH,
JienaTth BbIBO1b1. COOMIOAaTh

mpaBujga paboOTel B KaOUHeETe
OHoJIOrUH, oOpareHus c
n1abopaTopHbIM 000pyI0BaHUEM

XapaKTepU30BaTh
150, CTpOCHHUE,
00BAC-HATH X
byHKINN.
XUMHYECKUH cocTaB | XMMHUYECKUI cocras | Pazmnuats HaGmronats JEMOHCTPALTHIO
KJIETKH. KJIETKH. XUMUYECKUE HEOpPTaHWYECKHE U OIBITOB VUUTEIIEeM,
BEIIECTBA KJICTKH. | OpraHUYCCKHE aHAIM3UPOBATh UX PE3YJbTATHI,
Heopranwnueckue BEIIECTBA  KIIETKH, JIeJIaTh BBIBOJIBI. AHAIM3UPOBATH
BCIIECTBA  KJIETKH, UWX | MUHEpPaJIbHBIE  CO- MIPE/ICTABJICHHYI0O Ha pPHCYHKax

3HAYCHHUE VISl KJICTKU U
opranu3ma.  Opranude-
CKHE BEIIECTBA KJICTKH,
UX 3HA4YeHHE A >KU3HU
OpraHu3Ma M KJICTKU

JIM, OOBSICHATL UX
3HAYCHHE JJI Opra-
HHU3MA.

yueOHMKa  mHPOpMaIHMIO O
pe3yabTaTtax oIbiTa, padoras B
nape Ymenue paborath C
1a00paTOPHBIM 000PYIOBaHHEM

MHuoroo6pasue >KuBbIX opranu3mosn (15 )




Crpoenue u
KHU3HEEATSTBHOCTD
OakTepuii. 3HaYCHHE
OakTepuii B TpHpOJE
Y J)KU3HU YeJI0BEKa

baktepun: crpoeHue wu
JKU3HENIEATEIFHOCTE. bakT
epun  —  TPUMUTHB-
HbIE€ OJIHOKJICTOYHBIE Op-
ranu3mbl. CtpoeHue Oak-
TEepUH. PasmuoxeHue.
OakTepuit JEJIEHUEM
KISeTKM Hanpoe. bakre-
pUU Kak camasl JpEeBHsS

rpymma OpPTaHU3MOB.
[Tpouecchr KU3Hees -
TEIbHOCTH OaKTepHid.

[TonsiTie 00 aBTOTpOdax
u rereporpodax, MpoKa-
pHOTaxX M dyKapuoTax

XapaxkTepru3oBaTh
OCOOCHHOCTH CTpPO-
HUS OaKTepUH.

OnuceIBaTh pa3HOOOpa3HbIC
(hopMBbI OaKTepUATHHBIX KIETOK
Ha pUCYHKE
yueOHuKa.Pa3nmuyare  MOHSTHS:
«@BTOTPO(DBI», «reTepoTpodbI»,

«IIPOKAPUOTBI»,  «QYKApUOTBI».
XapakTepus3oBaTh MIPOLIECCHI
KHU3HENEATSNIFHOCTH ~ OakTepun

Kak mnpokapuor.CpaBHUBaTh U
OLICHUBATh  poOJb  OaKTe-puil-
aBTOTpOo(pOB M OGakTepuii-rerepo-
TpodoB B  mpupoaeYmeHue
paboratb ¢  ;1abopaTOpPHBIM
o0opyI0BaHUEM,

YBEJIMYUTEIBHBIMHU PUOOPAMH.

PaccmarpuBanue
OakTepuil Ha TOTOBBIX
MHKpOIIpena-parax ¢
UC-TI0JIb30BaHHEM
MHKPOCKOIIA.




Pacrenus.
ILUIAYHBI,

[MapcTBO
XBOIIIH,
MANOPOTHUKH.
I'onocemenHsle,
MTOKPBITOCEMSIHHBIE.
JlaGopatopHnas
pabora3.«OcobeHHOCT
W Pa3BUTHUSL CIIOPOBBIX
pacTeHui»

Pacrenus.llpencrasienue
o dmope. OtnuunrensHOE
CBOICTBO pacTeHui.
Xnopodwin.  3HaueHHE
dorocunte3a. CpaBHEHUE
KJIETOK pacTeHui 51
OakTepui. Henenue
HapcTBa  pacTeHUM  Ha
TPYIIIBL: BOJIOPOCIIH,
LIBETKOBBIE  (TIOKpBITOCE-
MEHHBIE), TOJIOCEMEHHEIE,
MXH, IUIQyHbI, XBOIIIH,
nanopotHuku. CrtpoeHue
pacrennii. Kopenp m
mooer. CrioeBuiie
Bojziopociieil. OCHOB-HBIE
paznuuus MOKPBITO-
CEMCHHBIX u
rOJI0CEMEHHBIX pacre-
Huii. Poilp IBETKOBBIX
pacTeHuil B KHU3HU 4Yelo-
BEKa

XapaxkTepru3oBaTh
IJIaBHBIE TPU3HAKHU
pacTeHui.

Pazangate dactm IOBETKOBOI'O

pacTe-Hus Ha pUCYHKE
y4eOHHUKa, BBIJIBUTATh
MPEANOI0KEHUS 00 ux

¢byakusax.CpaBHUBATh
LIBETKOBbIE M TOJIOCEMEH-HBIC
pacTeHusi, XapakTepHU30BaTh HX

CXOJICTBO u pazIuus.
XapakTepus3oBaTh MXH,
MANOPOTHUKH, XBOIIM, IJIAYHBI
KaK CIIOPOBBIE pacTeHus,
OTIpeNeNATh TEPMHH
«CTIopa».BeISIBIATE Ha PHUCYHKE
y4eOHHKa  pasiuyusl  MEXAy
pacTeHUusIMU pasHbIX
CHCTEMaTHYECKIX TPYIIIL.
ConocTaBusTh CBOICTBa
pacTUTEeNbHOW U OaKTepUaIbHON
KJIETOK, Jienath BBIBO/IBI.
XapakTepu3oBaTh 3HAYCHUE
pacTeHuit pa3HbIX
CUCTEeMAaTHYECKUX  TpyHm B
KU3HU 4eJoBeKayY MeHHe
pabotath Cc  JaOOpPaTOpPHBIM
o0opynoBaHueM, yBe-

JINYUTCIIbHBIMHU an6opaMH.

OO6Hapyxe-Hue XJI0PO-
IUIACTOB B KJIETKax
pac-TeHMi ¢ HcC-
M0JIb30BAHU-EM
nudpoBo-ro
MHUKPOCKOIA. DJIEKTPO
H-Hble  TaOMUIBl U
IUTAKATBHI.




Bonopociu, UX
MHOT000Opa3ue B
pUPOJIE

OO0mias xapakTepHUCTH-Ka.
Crpoenue, pa3sMHO-KEHHE
BOJIOPOCIIEH.
PaznooOpasue
pocineit. Ortnenbl:  3ené-
Hele, KpacHble, bypsie
BOJIOPOCIIH. 3HaueHue
BOJIOPOCIIE B MPHUPOJIE.
Hcnons3oBanue BOJIO-
pOCIIEN YEIIOBEKOM

BOOO-

N3yunuts cTpoeHue
u Pa3MHOKEHUE
BOJIO-pOCiien

BLII[GJISITL u OITMChIBATH
CYILIECTBEH-HbIE MIPU3HAKH
BOJIOPOCIIEH. XapaKTepH30BaTh

[JIaBHBIE 4YepThl, JieXKalllue B

OCHOBE CHCTEMAaTHUKHU BO-
JIOPOCIIEH. Pacnosznasatne
BOJIOPOCIH Ha PUCYHKAX,
repOapHbIX

Matepuanax.CpaBHUBATh
BOJIOPOCIIH c Ha3eMHBIMHU
pPaCTCHHSIMH U HAXOJUThH O0IIne
npu3Haku. OOBICHATH MPOILECCHI
Pa3MHOXECHHS Y OJHOKIIETOUYHBIX
¥ MHOTOKJICTOYHBIX BOJIOPOCIICH.
Hcnons3oBarh
UH(GOPMAIIMOHHBIE PECYpPCHI IS
ITOJArOTOBKH COOOIIEHUS O
3HAQYCHWH BOAOPOCICH B IIPH-
pOJIe ¥ )KU3HH YEJIOBEKa

Muxkpockorn

U poBOIA,
MUKpOTperna-paThbl.
(On-nokneroyHas
BOJIOPOCIIb —
XJIAMHIOMO-Ha/1a)

Mxu. OOmas xapak-
TEPUCTHKAa W 3HAYe-
HUE

MoxoBuHbBIE, XapakKTep-
HbIE YepPThl CTPOCHHS.
Knaccer: Ileu€HouHUKN U
JIucrocrebenbHEIE, X
OTJINYUTEIbHbIE  YEpTHI.
Pasmuoxenue (6Gecmosioe
U TI0JIOBOE) W pPa3BUTHE
MOXOBHIHBIX. Mo-
XOBUJHBIE KaK CHOpPOBBIE
pacTeHusl. 3Ha4eHUE MXOB
B TMpU-POJE U IKU3HU
YeJIOBEKa.

JlaGopatopHast pabota 4.
«3yueHnne BHEITHETO

N3yuuts cTpOEHHE
u Pa3MHOKEHHE
MXOB

CpaBHuBaTh  INpeACTaBUTEIEH
pa3-IMYHBIX TIpPynn pPAacCTEHUH
orxena, Jie-J1aTh

BbIBOIbI. Ha3bIBaTh

CYILLIECTBEHHBIEC NPU3HAKA MXOB.
Pacno3naBate mpexncraBuTenen
MO-XOBHJIHBIX Ha  PHCYHKaXx,
repOapHbIX MaTepuaax, >KUBBIX
00beKTax.BeiiensaTe  nmpu3Haku
MIPUHAJUIEKHO-CTH MOXOBH/IHBIX
K BBICILIUM CIIOPO-BBIM
pacTteHusM.  XapakTepu3oBaTh
IIPOLIECCHI  PAa3MHOXKEHUSA U
pa3BUTHUS  MOXOBHJAHBIX, HX

Mukpockorn

1 (poBOH,
MHUKpPOIPENapaThl.
(Charuym —  Kkiie-
TOYHOE CTPOCHHUE)




CTPOEGHUS ~ MOXOBH/HBIX 0COOEHHOCTH. Y CTaHaBIMBATh
pacTeHui» B3aUMOCBS3b CTPOEHHUS MXOB U
UX BO3ACHUCTBUS Ha  cpeay
obutanus. CpaBHUBATH BHEIIIHEE
CTpOEHUE 3e71EHOr0 MXxa
(KyKyIIKHHA JbHA) U 0eN0T0 MXa
(carayma), OTMEYaTh 1704
CXOZCTBO u
paznuuns. DuKcupoBaTh
pe3yapTaThl HCCIIEI0-BAHU M.
Cobmroate mpaBmiia paboThl B
kaOu-Here, oOpareHus c
71a00paTOpHBIM 000PYIOBAHHEM
['puOEI. O6miast | Muoroo6paszue n | XapakTepHu3oBaTh [Togpasnenars HUIAno4YHele | ['0OTOBUTH MH-
XapaKTepUCTHKA. 3Ha4YeHUe rpuboOB. | CTpOCHHE rpubbl  Ha IJIACTUHYATBIE U | KpoIpernapar
Msoroobpasue CrpoeHre  HUIANOYHBIX | HUISIIOYHBIX TpyOuaTsie.OnuchiBaTh KYJIbTYpbI
rpuooB. rpuboB. [InecHeBsie | rpubOB. CTPOEHUE IJIECHEBBIX TPHOOB 10 | Ipoxokeil.M3ydars
rpuOBl, UX UCIOIb30BAHUE puUCyHKY y4yeOHMKA.OOBSACHATH | IJIECHEBBIE TPUOBI MO
B 3/IpaBOOXPaHEHUN TEPMUHBl ~ «AHTUOMOTHK» U | MUKPOCKO-TIOM  TIpHU
(aHTUOMOTHUK  TEHUIWII- «MeHnunUIMHY». Pacrio3Hasars Ma-JIOM YBEJIU-UYEHUU
JVH). OpnHOKIIETOUHBIE CbeJJOOHBIE U SJAOBU-ThIE T'PUOBI | HA rO-TOBBIX
rpubel — gpoxoku. Hx Ha TabNMIax W PHUCYHKaxX | mM\MHKpomperna-
UCIIOJIb30BAaHUE B  XJle- y4eOHHKa. Y 4acTBOBATh B | paTax.OJIeKTPOH-HbIE
OoreyeHMH U MHBOBape- COBMECTHOM 00CYXJI€HUH | TAOIUIIBI U MJIAKATHI.

HuM. CbenoOHbIE U sJ10-
BUThle TpuObl. I[lpaBuia
cobopa u ynorpeOneHus
rpuboB B mumy. [lapasu-
TU4eckue Tpudel. Poisb
rpuboB B mpuUpoAEC U
KHU3HH YeJlOBeKa

npaBuil cOopa M UCIOJIb30BaHUS
rpu6oB.O0BACHATH 3HAYCHHE
rpubOB s uelnoBeKa M JUis
MIPUPO/IBI




TemaTtuueckoe IJIAHUPOBAHKNC B 6 kiacce

Beenenue — 1u.
P. 1. Ocob6ennoctu crpoenus L{BeTkoBbIX pacTeHuit — 13 4.

P.2. — J)KusHenearenbHOCTh PACTUTENBHOIO Opranu3ma — 9 u.
P. 3. Knaccudukarus 11BeTKOBBIX PACTCHHMN — 7 .
P.4. Pactenus u okpy»xkaromas cpena — 4 .

Ne | Tema Coneprkanue [leneBass ycrtanoBka | Konuu | OcHOBHBIE BUIBI JeSITEIbHOCTH | Mcnonb3oBaHue
1/ ypoKa €CTBO | OOyJaromMXCsi Ha YpOKe/BHEY- | 000pOJIOBaHUs
I YacOB | POYHOM 3aHSTUHU
Oco0eHHOCTH CTPOCHMS IIBETKOBBIX PACTCHHIA
1 Cems, ero | Cemas xkak opran pa3- | CtpoeHne cemeHu: | 1 OOBsicHATH poib ceMsH B | PaGora «CtpoeHue
CTpPOCHUE U | MHOKCHHS KOXYypa, 3apo/IbIIll, pUPOJIE. XapakTepus3oBaTh | CEMEHU ¢aco-
3HAYEHUE pacTeHui.3HAYCHHE CEMSIH B | DHIOCIIEPM, byHKIIIN yacrei cemenu. | mu»lludpoBas
NPUPOJE U KU3HU YEJIOBEKA | CEMSII0-JIH. OnuceIBaTh CTPOCHHE 3apObIIIa | JIA0OpATOPHS 110
JlaGopatopnast pabota 1 | Ctpoenue 3apo- pacTeHusl. VYcTaHaBiauBaTh | SKOJIOTHH (matumk
«Ctpoenne  cemeHu  da- | gpima pacTeHus. CXOJICTBO MPOPOCTKA C | OCBE-IIICHHOCTH,
COJIN» JBy-nonbHBIE u 3apozpimeM ceMeHU.ONUChIBAaTh | BIAKHOCTH H
OJTHOJIOJIb-HBIE CTaJUU TPOPACTAHHUS CEMSH. | TeMIEpary-
pacTeHus. BrIBaSTE OTIUYUTEIIbHBIC | PBI). DNEKTPOHHBIC
[Ipopacranue MPU3HAKU CEMSH JBYJOJBHBIX M | TAOJUIIBI U TUTAKATHI.
CEeMSsH. OJ-HOIOJIBHBIX pacTeHuH.

Hcnonb3oBars

UH(POPMALIMOHHBIE PECYPCHI IS
MOATOTOBKU COOOIIE-HUS O POJIH
CeMsSH B  JKM3HU  4YeJoBe-
ka.IlpoBoauth HaOII0ICHUS,
(bUKCHPO-BaTh UX PE3YyIHTATHI BO
BpeMsI BBINTOJI-HEHHS
1abopaTopHOit

pabote1. CobmroaaTh npaBuia
paboThl B KabuHeTe, oOpalieHus
c 1a00paTOPHBIM
o0opyoBaHEM Ymenue




paboratb  ¢C
o0opyoBaHueM,
YBEIUYUTEIBHBIMUA IPUOOPaMHU

1a00paTOPHBIM

YciaoBus
MpopacTaHus
CEMAH

3HaueHre BOABI U BO3-AyXa
JUIL  TIPOPACTaHHUsl  CEMSH.
3aracHeIe [MUTATCIIbHEIC
BEIECTBA CEMEHH.
TemneparypHblie

YCIIOBHS MpopacTaHus
cemsH. Ponp cBera. Cpo-ku
IOCeBa CEMSIH

N3yuuts
3anac-HbIX
IIUTATENIbHBIX  Be-
LIECTB CEMCHH.
Tem-nieparypHsie
yCIIOBUSA
IpopacTaHus
cemsH. Ponb cBeta

poJIb

XapakTepu3oBaTh pOJib BOABI U

BO3-/1yXa B IIPOPaCTaHUH
ceMsH.OOBACHATD 3HA4YCHHE
3aI1aCHBIX IIU-TATEIbHBIX
BELICCTB B IIPOPACTaHUH
ceMsH.OOBACHATh 3aBUCUMOCTh
Ipopacra-Hus CEeMsH oT
TEMIEPATyPHBIX ycio-
Buil.IIporao3uposars CPOKH
II0OCEBA  CE-MsAH  OTJENbHBIX

KyJIbTyp.YMeHue paboraTh ¢
1abopaTopHBIM 000pPYIOBaHUEM,
YBEJIMYUTEIILHBIMU IPUOOPAMH.

Pabora

«YcroBus
MPOPACTaHUS CEMSHY.
3HayeHue BOABI U
BO3/yXa UIsl Tpopac-
TaHUs

cemsH. Lludpposas

nabopaTopus o
9KOJIOTUH (maTumx
OCBE-IIICHHOCTH,

BJIQKHOCTHU "

TEeMIIEPATy-Phbl).

Kopens, ero crpoe-
HHE€ ¥ 3HAYCHHE.
KopueBbiit
CUCTEMBI.

Tunel  KOpPHEBBIX  CHUCTEM
pacrenuii. CTpoeHHUE KOPHS
— 30HBl KOpHA: KOHYC
HapacTaHus,  BCachIBaHUS,
IIPOBEJCHMS, JIEJICHNUS,
pocra. Pocr KOpHH,
TeOTPOIU3M. Bu-
JOW3MEHEHHUS KOpHEH.
3HaueHue KOpHEH B
pUpOJIE.

JlaGopatopHass pabota 2.
«CTpoeHne  KOpHS  Hpo-
pocTKa»

N3yunts BHEWIHEE U
BHYTpPEHHEE CTpoe-
HHE KOPHS

Paznuuath ¥ ompenensiTh THIIBI
KOpP-HEBbIX CHUCTEM Ha PUCYHKaX,
repOapHbIX AK3EeMILISpax,
HaTypaJIbHbBIX
o0bekTax.Ha3bBaTh
KOpHS. Y CTaHABJIUBATh
B3aMMOCBSI3b ~ CTPOE-HHUA W
byHKIIHIT yacreu
KOpHA.OOBSACHATh 0COOEHHOCTH
pocra  KOp-Hi. [TIpoBOaUTH
HaOJII0/IeHUS 32 U3-MEHEHUSIMU B
BEPXYLIEYHOM YacTH KOpPHS B
nepuoA pocta. XapakTepu3oBaTh
3HauYEHUE BUJIOM3MEHEHHBIX
KOpHEH pItiE:
pacrenuii.IIpoBonnuTts
HaOoAeHUs U (PUKCUPOBATh MX
pe3ynbTaThl BO BPEMs BBINOJI-
HEHUs 1abopaTopHOit
pabotel. CobmroaaTh npaBuja

qacTHu

Mukpockorn

U pOBOIA,
MHUKpoIperna-

paTbl. DJeK-TPOHHbBIE
Ta-OJMILIbI U TJ1a-KaThl.




paboThl B KaOu-HeTe,
oOpamieHuss ¢ J1a00OpaTOPHBIM
o0opynoBaHuemM Y MeHUE
paborate ¢  J1a0OpPaTOPHBIM
obopynoBaHUEM,
YBEJIMYUTEIbHBIMU IPUOOPAMH.

Jlucr, ero | JIuct, ero crpoenne u | M3yunuth BHEUIHEE U Onpenenarb 4YacTu JIMCTa HA | DJIEKTPOHHBIE
CTpoeHHuE U | 3HaYCHUE Buemnee | BHyTpeHHee rep6ap-HbIX 9K3EMIUIApAx, | TAOJIUIBI U TUIAKATHI.
3HAauYEHUE. CTpOCHHE JU-CTa. | CTPOCHHE JIUCTA. pucynkax.Paznuuate npoctsie u | Lludpooit JaT4YnK
Buyrpennee CTpoOe-HUe CJIO’KHBIC JM-CThSI. | KOHIICHTPALUU HOHOB,
aucta. THUIBl KUTKO-BaHUS XapakTepu3oBaTb  BHYTpPEHHEE | 3IIEKTPO]I HUTpAT-
JIUCTHEB. Crpoenue u CTpOCHHE JIMCTa, €ro 4YacTH | aHHOHOB, AIIEKTPOJ
GyHKIIMM YCTHUI. 3Ha4YeHUE YcraHaBnuBarth B3aMMOCBS3b | CPaBHE-HUSI.
JUCTa TUISt pacTeHwus: CTpOe-HHUS u byHKIII
dbotocuH-Te3, ucrnapeHue, aucTa. XapaKkTepru3oBaTh
ra3oo0-men. Jlucroman, ero BUIOU3MEHEHUS JMCTHEB
pOIb B JKHU3HHM PAacCTEHUS. pactreHuilYMenue pabotath cC
Bunousmenenus mu-cTheB 71a60paTOPHBIM 000PYIOBAHHEM,
YBEJIMYUTEIbHBIMHU PUOOPAMH.
Crebenb, ero | Crebenb, ero crpoeHue U | M3yuuTh BHelIHee OnuceiBaTh BHEIIHEE CTpoeHHe | MUKpocKon
CTpO€-HHE U | 3HAUEHUE CTpoeHue  cTelus. cTe0-11s, NPUBOAUTH MPHUMEPHI | IUPPOBOH,
3HaYeHUE Jlabopatopnast pabora 3. | Tu-mel cTebnei. pa3IMYHBIX ~ TUNOB  cTeOyiel. | MUKpoIpena-
«Buemnee cTpoe-Hue | BuyTpen-uee Ha3piBaTh BHYTpEHHHME 4YacTH | PaThl. «Cre-0enb
KOpPHEBHUIIA, KIIyO-Hsl, | CTpO€HHUE  CTeOJIA. cTebyis  pacTeHMH U WX | OJHO-IOJBHBIX u
JTYKOBHIIBI» OyHKIMM  cTebus. ¢ynkunn.OnpenensTsb JIBYJOJBHBIX
Bu-nonsmenenus BUJIOM3MEHEHHSI HAJ-3€MHBIX H | PACTCHHU»DIIEKTPOHH
cTels y HO/J3EMHBIX no0eron Ha | ble TaOIUIIBI u
HaJ3€MHBIX W IIOJ- PUCYHKAX, ¢dotorpadusx, | miIakaTel

3€MHBIX [100ETOB.

HaTypaJlb-HbIX
oObekTax.M3yyaTh U ONMUCHIBATH
CTPOEHHUE TO/A-3€MHBIX MOOEroB,

OTMEYaTh X pas-
mnuus. OukcupoBaTh
pe3yabTaThl HCCIIEI0-BAaHU .

Cobnronate mpaBuia paboTHl B
kabuHeTe, oOpareHus ¢ Jabopa-




TOPHBIM 000PYIOBaHUEM

H(I/ISHGI[G?ITGJH)HOCTI) PACTUTCIIBHOIO OpraHnu3ma

6

MunepanbHOe
HHA€  pacTEeHUH
3HAYEHUE BOJIbI

nuTa-

u

MuHnepanpHOE  NUTaHUE
pacTeHuid W  3HAYECHUE
BoasiBoga KakK
HEo0XoauMoe yCIIOBHE
MUHEpaIbHOTO

(MOYBEHHOI0)  MHUTAHUS.
W3BnedueHne  pacTeHUeM
U3 TIOYBBI PACTBOPEHHBIX
B BOJE MHHEPAIBHBIX

cosneid. DyHKIMSA KOpHe-
BBIX BOJIOCKOB. Ilepeme-
IICHHEe BOJBI W MHHE-
pallbHBIX ~ BEIIECTB IO
pacTeHuro. 3HadeHHe
MUHEPATBHOTO  (TIOYBEH-
HOTO) THTaHWs. TUIIBI
ynoOpeHuil U uX poiib B

YcraHaBiuBaTh
B3aU-MOCBSI3b
IIOYBEHHOT'O
IIATaHUSI PACTCHUI
U yCIIOBUU BHEILIHEH
Cpensbl.

OOBSICHATH POJb KOPHEBBIX BO-
JIOCKOB B MEXaHU3ME
MIOYBEHHOTO
nutanust.O00CHOBBIBATH  POJIb
MOYBEHHOTO MH-TAHUS B KU3HU
pacTeHni CpaBHuBath u
paziuyaTh COCTaB M 3HAUYCHHUE
OPTaHUYECKUX U MHUHE-PATbHBIX
ynoOpeHuit  Ans  pacTeHUH.
Hcnonb3oBarh
nH(OPMALIMOHHBIE PECYPCHI IS
MTOATOTOBKH MIpE3eHTa-1IUN
MPOEKTa O MPHUCTIOCOOICHHOCTH
K BOJE pPAacT€HHl  pa3HBIX
9KOJIOTUYE-CKUX TPYMI

[udposas
nmabopaTopus o
HKOJIOTUU (maTumk
BIIQXK-HOCTH, ocBe-
IIEHHOCTH )




KU3HU PpACTEHUSA. KO-
JIOTUYECKHE TIPYIIBI pac-
TEHUH 10 OTHOUICHHIO K
BOJIE

Bo3aymnoe nurta-aue | Bo3mymiHoe nutraHue | XapakTepu3oBaTh [IpuBoauTh npumepsl | LHudposas
pacTeHui — | pacTeHuit — | ycnoBus, OpPraHu3MoB — aBTOTPO(OB U | 1abOpaTopus 1o
¢dbotocunTE3 dorocunTe3Y croBus HEOOXOIU-MbIe ISt reTepoTpodos, Haxo0-JIUThb | 3KOJOTUU (maTumx
o0Opa3oBaHUs BO3/yILLIHOT'O paznuuus B UX | yIJle-KUCIOro rasa u
OPraHWYECKUX BEIIECTB B | MUTAHUSA nuTaHuu.O00CHOBBIBATD KHCIIOpO/1a)
pacTeHHUH. 3enénble | pacreHUil. OOBSICHAT KOCMHUYECKYIO pPOJIb  3€IEHBIX
pacTeHus — aBTOTPO(BL | b PpOJNb  3EJNEHBIX pacTeHui. Hcnonb3oBath
lerepoTpodpl  Kak 1O- | JUCTHEB B UH(POPMALIMOHHBIE PECYpPCHI IS
TpeOUTENH TOTOBBIX Op- | POTOCHUHTE3E MOJITOTOBKU COOOILEHUSI O POJIH
FaHUYECKUX BEIIIECTB. ¢dorocunTe32 Ha Harieu
3nauenue (orocuHTe’a B 11aHeTe BhInoMHATh
IpupoJe HaOJII0JIEHUS U U3MEpe-Hus
Jpixanue Jpixanne u oOMeH Be- | YCTaHaBIUBATh Bocnuranue 6epexnoro | Hudposas
mects 'y pacreHuiiPoinb | B3au-mMocBA3b OTHOIIEHHS K CBOEMY 3/I0POBBIO, | JIAOOpaTOpus o
JbIXaHUS B YKU3HU | IPOLIECCOB IPUBUTHUE UH-Tepeca K | 9KOJIOTUU (maTumx
pactenuii. CpaBHHUTENb- | ABIXaHUS u M3Y4YEHUIO MPEAMETA. YIJIe-KUCIIOro Tra3a H
Hasi XapakTepucTuka | GoTOCUH-TE3a, KHCJI0PO/a)
MPOIIECCOB  JBIXaHUSA | | IPOBOJUTH 170'¢
¢dorocuHTE3A. OOMeH | cpaBHEHHE.
BEIIECTB B opraHu3Me kak | Onpenensith
BAKHEUILINN OpHU-3HAK | IOHATHE  «OOMEH
JKU3HU. B3anMo-CBA3b | BEIECTBY.
MPOLIECCOB  AbIXa-HUS M | XapakTepu30BaTh
dboTocuHTE3a 00-MeH BEIIIECTB
Kak Ba)KHBIN

IMPU3HAK JXU3HU




9 | Tpaucopt BemecTB. | TpancmopT BEIIECTB. | Y CTaHABIMBATh OObsicHATh posib  Tpancmopta | [{udposas
Hcnapenune Bozbl | Micnapenue BOJbI | B3aH-MOCBS3b BEIIECTB, HUCHApEHHS  BOJBIL | JIAOOPATOpHUS 1o
JTUCTBSIMU JUCTBSIMHU. TypropHoe | Tpancmopra .OG0CHOBBIBATH POJIb | AKOJIOTUU (maTumx
JlaGopaTopnas paboTa | COCTOSIHHE KIETOK BELIECTB B MOYBEHHOTO IMHU-TaHUS B JKU3HU | BIaX-HOCTH, OCBe-
4. «cnapeHue BOJIbI pacTeHUH. pacTeHui CpaBHuBaTh U | HIEHHOCTH) [U(poBOi
JUCTBSIMU 10 U IOCJIE pa3nuyaTth COCTaB U 3HAUYEHUE | JaTUUK
MOJINBAY, OpPraHMYECKUX U MUHE-PAIbHBIX | 3JIEKTPOIPOBOAHOCTH
5. TypropHoe yanoOpeHuid Il pacTeHH.

COCTOSIHUE KJIETOK. Hcnonb3oBath

6. 3HaueHue WH(POPMAIMOHHBIE PECYPCHI IS

KYTHKYJIBI U TIPOOKU B MOJITOTOBKU npe3eHTa-1uu

3alUTe pPAcTeHUH OT IpOeKTa O IPUCIIOCOOIEHHOCTH

UCIIApPEHUS K BOJE pacTeHHil  pa3HbIX
IKOJIOTHYE-CKUX TPYIIT

Knaccugukanus BeTKOBBIX pacTeHUH

10 | CemeiicTBa kiacca | OOmas xapakrepuctu-ka. | MU3yuants  o0mryro Brienste ocHoBHBIe mpu3Haku | Pabota ¢ rep-6apHBIM
JIByOoNBHBIE CewmeticTBa: Po3o- | xa-pakTepucTuky KJ1ac-ca MaTe-puaioM

BETHbIE, MOTBUIBKOBBIE, | CE-MEHCTB  KJlacca JBynonpubie. OMUCHIBATH
KpecTouserHslie, JIBy-nONBHBIE. OTIUYUTETILHBIC MpHU3HA-KU
ITacnénoBrre, CrnoxxHO- ceMelicTB Kitacca.Pacro3naBaThb
nBeTHele.  OTIMYUTENb- npeacTaBUTeNel ce-MeHCTB Ha
HBIE TIPU3HAKU CE-MEHCTB. pUCYHKax,  TrepOapHbIX  Ma-
3HaueHue B TpUPOJE U Tepuanax, HaTypaJbHbBIX
KU3HU Yeio-BeKa. oObekTax. [IpuMeHITh  MPUEMBI
CenbCckoX035111-CTBEHHBIE paboTel Cc  ompe-AenuTeneM
KYJIbTYPBI pacrenunii.Mcrons30BaTh
nH(OPMALIMOHHBIE PECYPCHI IS
MTOJITOTOBKH Npe3eHTa-INN
MPOEKTa O POJIM PACTeHUN KIlac-
ca /IBynosbHBIE B NpHUpPOAE U
YKU3HU YeJIOBeKa

11 | CemeticTBa kimacca | O0mas xapakrepuctuka. | M3yuntpr  oOuryro Breimenste mpusHakum  kimacca | Pabora ¢ rep-OapHBIM

OnHOI0JIbHBIE CewmetictBa:  Jlunelinble, | Xa-paKTePUCTHKY OpaHO-10NbHBIE. Omnpenenars | MaTe-puaioM




JlykoBbie, 3maku. OTt- | ce-MEHCTB  KJacca
JUYUTENbHbIE TpU3HAKU. | OHO-I0JbHBIE..
3HayeHue B IPUPOJIE

MpPU3HAKU  JIJIEHUs  KJIACCOB
JBynonbubie U OIHOAOB-HBIC
Ha  ceMmelictBa.  OnuceIBaTh
XapakTEepHbIE YEPThl CE-MEUCTB
KJlacca
OpnnononpHeie. [l pumMeHsTH
npuémbl  paboTel ¢ orfpe-
JeUTENIeM
pacrenuit.IlpuBoauTs TpPUMEPHI

OXPAHSIEMBIX BUJOB.
Hcnonb3oBarh

MH()OPMAIIMOHHBIC PECYPCHI IS
MOATOTOBKH Mpe3eHTa-1Uuu
MPOEKTa O MPAKTUYECKOM HC-
MOJIL30BaHUH pacTeHuit

cemerictea OHOMONBHBIE, O
3HAYEHUH 3J1aKOB JUIA JKHUBBIX
OpraHu3MOB

TemaTuueckoe MmiiaHUpOBaHUE B 7 Kiacce

Beenenue —3 u

P. 1. PacTenus — mpou3BOIUTENIN OPTAaHWMYECKOTO BemecTBa — 12 4.

P.2. )KuBOTHBIE — TOTpEOUTENN OPraHUYECKOro BemecTsa — 13 4.

P.3. bakrepuu, rpulbl — pa3pymuTeau opraHu4ecKoro BeniecTsa. Jlnmainuku — 5 4.
O6o06menue — 1 4.

No | Tema Conepxxanne [leneBast yctanoBka | Komnu
i/ ypoka €CTBO
I 4acoB

OCHOBHBIE BH[BI JIESTCIHHOCTH
o0yyaromuxcst Ha YpOKe/BHEY-
POYHOM 3aHSITHH

Hcnoap3oBanne
00opoIoBaHUs

Pactenms — MMPOU3BOAUTCIIN OPTaHUYCCKOI'0 BEIICCTBA




[ToauapctBo OO6mas XapakTepucTuka. | U3yuutb cTpoeHue OO6mmas XapaKTepUCTUKa. | MHUKpPOCKOI
Hacrosmue CrpoeHue,  pa3MHO-)XEHHUE | U pa3MHOXKEHUE Crpoenue, pa3MHO-KkeHue | nudpoBoii,
BOJIOPOCIIH. Bojiopocieil. PasnooOpasue | Bog-pocneit BOJIOPOCIIEH. Pa3noobpa3zue | Mukponpemna-parsl.
[Tonuapctso Bojio-pociieil. Otaensl: 3ené- Bogo-pocieid. Otnensl:  3ené- | (OnHOKIETOUHAS
barpsnku. Ponb | HEIE, Kpacusie, Byprie HBIE, KpacHusre, Bypsie | Bomopocib
BOJIOpOCIIEN B | BOJOPOCIIH. 3HaueHue BOJOPOCIIH. 3HaueHue | XJIaMUJOMOHA/1a)
BOJHBIX BOJIOpOCIIC B MpPHPOJE. BOJIOpOCIIEi B npupo/ie.

skocucremax. JI/p | Ucnonb3oBanue Bomopocien Hcnonb3oBanue BOJIOPOCIIEH

1. "U3ydeHue | 4eI0BEKOM YEJI0BEKOM

OJIHOKJIETOYHBIX U

MHOTOKJIETOYHBIX

BOJIOpOCIei"

Otnen MoxoBuassle, XxapakTepHsle | I3ydnts crpoeHue CpaBHuBarh npexacrasurene | Mukpockon
MoxoBuaHbIE. yepThl cTpoeHusa. Kiaccel: | u pa3MHOXKEHUE pa3-JIMYHBIX TPYNN pacTeHuil | HudpoBoi,
Ponp  MmxoB B | [leu€HouHuKH U | MXOB oTjena, Je-J1aTh | MUKpOIIpena-paThl.
o0pa3oBaHUU JIuctoctebenpHbIE, ux BbIBOJIbI. Ha3bIBaTh

OO0JIOTHBIX OTJIMYUTEIIbHBIE YepTHI. CYLIECTBEHHbIE MPU3HAKU MXOB.

skocucrem JI/p 2. | PasmHoxenue (Oecmo-joe u Pacnio3naBate mpezacTraBuUTeNei

«CtpoeHue [I0JIOBOE) U pa3-BUTHE MO-XOBHUJIHBIX ~Ha  PHUCYHKax,

3€JIEHOTO MXa | MOXOBHJHBIX. MO-XOBUAHbBIE repOapHBIX MaTepuasnax, >KHUBBIX

KYKYIIKUH KaK CIOpO-BbI€ PACTEHMS. oObekTax.Beiaenars  npusHaku

JIEH» 3HaueHUE MXOB B IIPU-POJE U IIPUHAJIEKHO-CTH MOXOBUIHBIX

KU3HH 4eJI0BEKa.
JlaGopatopHass pabota 3.
«M3yuenue BHEIIIHETO
CTpOCHUS MOXOBH/THBIX
pacTeHuin»

K BBICIITIM CIIOPO-BBIM
pacTeHHsIM.  XapaKTepH30BaTh
MPOLIECChl  Pa3-MHOXKEHUSI U
pa3sBUTHS ~ MOXOBUJHBIX, HX
OCOOCHHOCTH. Y CTaHaBJIMBAaTh
B3aMMOCBSI3b CTPOE-HUS MXOB U
WX BO3JICWCTBUS HAa Cpeay
obutanus. CpaBHUBATH BHEIIIHEE
CTPOCHHE 3€JEHOTO MXxa
(KyKyIIKMHA JIbHA) U 0eJI0ro Mxa
(charayma), OTMeYaTh 170'¢
CXOZCTBO u
paznnuusa. PUKCUPOBATH




Pe3yIbTaThI UCCIe0-BaHNH.
Cobnronate mpaBuia paboOTHl B
KaOu-Here, oOpareHus c
1a00paTopHbIM 000pYIOBAHUEM

Otnen OO6mas xXapakTepuctuka | M3yuntpr  oOuryro BBt obmue yepthl | Pabota ¢ rep-OapHpIM
['onocemenusie. rojioceMeHHbIX. Pacce-nenue | xa-paKkTepuCcTUKY CTPOCHHUSI U PA3BUTHUSI CEMEHHBIX | MaTe-puajIoM
Ponp rOJIOCEMEHHBIX 0 | TOJI0Ce-MEHHBIX pacteHuii.OcBanBaTh  MPUEMBI
TOJIOCEMEHHBIX B | TOBEPXHOCTH 3emild. | pacTeHU paboTel C  ompe-AenuTeNIeM
skocucteMe Taiiru | OOpa3oBaHME CEMSH  Kak pacTeHui. CpaBHuBaTh
JIp. 4. «CtpoeHue | CBUIETEILCTBO 00-11ce CTPOCHHUE CIOPbl M CEMEHH.
moOeroB XBOWHBIX | BBICOKOTO YPOBHSI Pa3BUTHUSA XapakTepu3oBaTh MIPOLIECCHI
pacTeHum» rOJIOCEMEH-HBIX o pa3-MHOXEHUS ¥ Pa3BUTHSA
JI/p  5.«CtpoeHue | CpaBHEHHIO CO CIIOPOBBIMH. roJIOCEMEH-
MYXKCKHX, Oco0OeHHO-CTU CTpOEHMSI U HbIX.[Ipormo3uposars
KEHCKHMX IIMILIEK U | pa3BU-TUS  IPEACTABUTENICH MOCJIEJICTBUSI HEpa-LIUOHAIbHOU
CEeMSIH COCHBI | knacca  XBouHble. ['oJo- JEATEIIbHOCTH ~ YEJIOBEKAa A
OOBIKHOBEHHOI» CEMEHHbIE Ha TEpPPUTO-PUU KU3HU
Poccun. Ux 3Haue-Hue B royioceMeHHbIX.Fcronp30BaTh
MPUPOJIE U )KU3HU YEJIOBEKA UH(GOPMAIMOHHBIE PECYPCHI IS
MOATOTOBKHU MIpE3eHTa-1IUN
IPOEKTa O 3HAYEHUU XBOMHBIX
necoB Poccun
Otnen Ob6mas XapakTepucTtu-ka. | I3yunts  0o0miyro Boigensate ocHoBHBIE mpu3Haku | Pabota ¢ repbapHbIM
[ToxpsiTocemennbie | CemelictBa:  Po3olBeTHBIE, | XapaKTEPUCTUKY Ce- KJ1ac-ca MaTepHUaIoM
, nmn I[BeTrkoBbie. | MOTBUIBKOBEIE, MEWCTB Kinacca /[By- JIBynonbHble. ONUCHIBaTH
Pons Kpecroupernsie, JIOJIbHBIE. OTJINYUTEIHHBIC MPU3HA-KU
nokpbeIToceMeHHbIX | [lacnénoBble, CnoxHo- ceMelcTB Kiacca. Pacno3HaBathb
B pa3BuTuU | IBeTHBIC.  OTIMUUTEN-HBIC MpeACTaBUTENCH C-MEHCTB Ha
3eMIIeIeus MPU3HAKU CEMENCTB. pUCYHKax, TrepOapHBIX  Ma-
JI/p 6. «llpu3Haku | 3HaUeHUEe B TPUPOJC H Tepualax, HaTypaJdbHbIX
OJHOJOJIBHBIX U | )KM3HU Yell-BeKa. oObekTax.[IpumMeHsITh  MPUEMBI

JBY0JIBHBIX
pacTeHu

CenbCKOX0351CTBEHHBIE
KYJIBTYpPbI

paboTel C  ompe-AeTuTeNeM
pacrenuii. Mcnonb30Bath

nH(}OPMaLIMOHHBIE PECYPChI IS
MIOATOTOBKH IIpe3eHTa-1U1
IIPOEKTA O POJIM PACTEHMI KJac-




ca JIBynonbHbIE B TOpHUpPONE H
YKU3HH YEJIOBEKa

CewmeiictBa kiacca | OOmas XapaKTepUCTHUKA.
OHONOJIBHEIC CemeiicTBa: Jluneiinsle,
JIykoBbie, 3naKku. Ort-
JTUYUTENIbHbBIC MIPU3HAKHU.

3HayeHue B IPUPOJIE

M3yuuts  00mIyto
Xa-paKTEePUCTUKY
ce-MeHCTB  KJjacca

OHO-IOJIBLHEIE. .

Beimensate  mpu3HakM - Kiacca
OnHO-10/1bHBIE. Onpenenarp
NpU3HAKK  JIJIEHUS  KJAacCoB

JBynonbubie U OIHOAOJB-HBIC
Ha  ceMmeilictBa.  OmnmucChIBaTh
XapakTEepHbIE YEpPThl CE-MEUCTB
Kjacca
OpnnononpHeie. [l pumMeHsTH

npuéMbel  paboTBl € Ompe-
JICITUTEICM
pactenuil.IlpuBoauTh npUMEpHI
OXPAHSIEMBIX BHJIOB.
Hcnonb3oBarh

UH(GOPMAIMOHHBIE PECYPCHI IS
[IOJTOTOBKHU pe3eHTa-IHN
IpPOEKTa O TIPAKTUYECKOM HC-
[10JIb30BaHUHU pacTeHui
cemerictea OHOMONBHBIE, O
3HAUYEHUH 3JaKOB I >KUBBIX
OpraHu3MoOB

PaboTa ¢ rep-6apHbM
MaTe-puasoM

’KuBoTHBIE — TOTPEOUTETN OPraHUYECKOTO BEILIECTBA

6

OO0mass  xapakTepu-
CTHKa HOJIapCcTBa
[Ipocreitmue.

JlaGopatopnas pabota
7.

«CtpoeHue u
nepeBU-KEHHE
UHPY30pUU-TY-
benpkuy

Cpena oOurtanus, BHeEII-
Hee cTpoeHue. Ctpoe-Hue
U KH3HEIESITEIh-HOCTh
CapKOJIOBBIX Ha MpUMEpe
aMEOBI-TIPO-Tel.

Paznoobpazue cap-
KOJIOBBIX Cpena
oOHWTaHMs, CTpPOe-HUE U
MNEPCABUIKCHHNC Ha

Jlatpb o01ryro
XapaKTe-PUCTUKY
[Ipocreni-muM, Ha
[puMepe Tu-na
CapkoioKTyTH-
koBble. Ha npumepe
IBIVIEHBI  3€JIEHOU
II0Ka3aTh
B3aUMOCBSI3b CTpOE-

BoisBasaTh XapaKTepHbIe
IIpU3HAKU NOJIapCTBA
[Ipocreitmue, WU On-
HOKJIETOYHBIE, TUIIA
CapkonoBbie u
KT'YTUKOHOCLbL. Pactio3HaBath

MpeACTaBUTENEN KJIac-ca
CapkomoBble Ha MHUKpoIpena-
paTtax, PHUCYHKaX,

Mukpockon

U pOBOH,
MUKpOTperna-paThl
(ame0a, 3BIJIEHA
3eneHas, HMHQY30pHUsL
Tydenbka)




8.  «CpaBHuTenbHas

MpUMEpPE IBIJICHBI 3€IIE-

HUS W Xapakrepa

dboTorpadusx.yY craHaBIUBAThH

XapaKTEPUCTUKA HOM. XapakTep NUTaHMS, | IU-TaHUSA OT B3aUMOCBS3b CTpOEC-HUSI U
OJIHOKJIETOYHBIX €ro  3aBUCHUMOCTb  OT | yCIIOBUU GyHKIMI opraHu3Ma Ha IpH-
OPTraHU3MOB» ycinoBuid cpeabl.  JlpIxa- | OKpyKaromen Mmepe aMEOBI-TIpOTESL.
HUE, BBIIEICHUE U pa3- | Cpelbl O60CHOBBIBATH poJib
MHOkeHue.  CoueraHue MIPOCTEUIINX B
MIPU3HAKOB >KUBOTHOTO H JKOCUCTeMax Y MeHue paboTarh ¢
pacTeHuss y  DBIJICHBI 71a00paTOpHBIM 000PYAOBAaHHEM,
3enéHoii.  PasHooOpasue YBEJIMYUTEIbHBIMHU PUOOPAMH.
JKT'YTUKOHOCLIEB
Tun Kumeuno- | Obmue yepthl  crpoe- | U3yunth cTpoeHue OnuceiBaTh OCHOBHBIE MPU3HAKU | MUKpOCKON
nosnoctHeie. Ctpoenue | Hug. ['wapa — oaAMHOY- | U MOJIApCTBA U (pPOBOH,
u Ku3He- | el monun. Cpena oOu- | KU3HEAEATEIBHOCTD Muoroknerounsie.Ha3piBaTh MHUKpOIIpena-parskl.
JEATEIIbHOCTh TaHWS, BHEIIHEE W BHY- | KMILIEYHOIIOJOCTHBI npejcTaBuTeNiel  TMma  Kd- | (BHY-TpEeHHEe
TpEHHEe CTPOEHHE. | X ~ Ha  IpUMEpe HIEYHOIOJOCTHBIX.  BBIIENATh | cTpoeHue THIPHI)
OcoOeHHOCTH  KU3HEJE- | TUAPbI,  BBIACIUTH oOuiue YEepThI CTpPOEHHUS.
ATEJIbHOCTH, YPOBEHb | OCHOBHBIE  YEpPThI OOBACHATH HAa IPUMEPE HATTUUHE
OpraHu3alu B CpaBHE- | YCIOKHEHUS Jy-4€BOM CUMMETPUU y
HUU C IPOCTEUITIUMU OpraHu3alu o KHMILIEYHOIO-JIOCTHBIX.
CPaBHEHHIO C MpO- XapakTepru3oBaTh MPU3HAKU

CTEHIINMU. Oosee CIOXKHOM OpraHuzanuu B
CPaBHEHUH C IPOCTEUIIMH
Tun Konpuarele ue- | Mecta oOutanus, ctpoe- | M3yuutsb Pacno3naBare mpexacrasuteneii | Mukpockon
pBHU. HUE M SKHU3HENIEesATeNb- | 0COOEHHOCTH KJ1ac-ca Ha pUCYHKaX, | HU(POBOH,
HOCTb CUCTEM | YCIIO)KHEHHUS B ¢dororpadusx.XapakTepuzoBarb | JJabopaTtop-HOE
BHYTPEHHUX Op-TaHOB. | CTPOEHHM  KOJIbYa- YepThl YCJOXKHE-HUSI CTPOEHHs | 000py10-BaHHE. DJeK-
YpoBHH OpraHu-3alliu | ThIX 4epBeil kak 06o- CUCTEM BHYTPEHHUX | TPOHHBIE TaO-JIUIIbI
OpraHoB YyBCTB | JIee opranoB.@OpMyJIMPOBATH BBIBOJL
CBOOOTHOXKHUBYIIUX BBICOKOOPraHU30- 00 YpOBHE CTpPOEHHS OpraHoOB
KOJIpYaTBhIX YE€pBEW M Na- | BAHHOM TPyNIbI IO YyBCTB
pa3sUTUYECKUX  KPYIVIBIX | CPABHEHUIO c
yepBen IJIOCKU-MU 51
JlaGopatopHast pabota 9. | KpyIJbIMH qep-
«BHemnee CTPOCHHE | BSIMH.
JIO’KJIEBOTO  Y€pBs, €ro
NIepeIBIOKEHUE,  pasJpa-




KHMOCTB.
Jlaboparopuas pabora 10
(M0 YCMOTPEHHIO  y4H-
TEJs)

«BHyTpeHHee  cTpocHHE
JIOXKJICBOTO YEPBSI.

9 | Tun Mommocku Cpena oOwurtanus, BHeml- | M3yuuTh Paznuuate u ompenenarts aBy- | Lludpooii
HEe CTPOEHUE Ha IpHUMeE- | 0COOEHHOCTHU CTBOpYAThIX  MOJUIIOCKOB ~ Ha | MUKPOCKOII,
pe 6e33yoku. CTpoeHHe W | CTPOCHHS  Kjacca pHUCYH-Kax, dotorpadusx, | madboparop-Hoe
GyHKIIMM  cUCTeM BHY- | JIBycTBOpuaThie HaTypaJbHbIX o0opymo-BaHUE.
TpeHHUX opraHoB. Oco- | MOJ-TIOCKH 00bekTax.O0bICHATH Bnax-Hple mpemnapa-
OCHHOCTH  Pa3MHOKECHUS B3aUMOCBsI3b 00pa3za >KM3HU U | THI, KOJUICKIIUU
u pa3Butus. Pons B mpu- 0COOEHHOCTEH CTPOCHHS | PAKOBUH MOJIITIOCKOB.
poae W 3HAYEHUE IS JIBYCTBOPYATHIX DJIEKTPOHHBIC
YenoBeKa. MOJUTIOCKOB. XapaKTepu30BaTh TaOJIUILIBI
JlabopaTtopHas pabora 11. YEepTHI MIPUCTIOCO0-TICHHOCTH
«BuemHee crtpoeHue pa- MOJUTIOCKOB K cpezie 0Ou-TaHus.
KOBUH TIPECHOBOJHBIX U ®opMynHpoBaTh BHIBOA O POJIU
MOPCKHUX MOJUTFOCKOBY JIBY-CTBOpYATBHIX MOJUIIOCKOB B
BOJIHBIX
JKOCHUCTEMAX, B KU3HU
YeJI0BEKa. Y CTaHABIIMBATh
CXOACTBO M  pa3iuyusi B
CTPOCHUHU paKkoOBUH
MosuttockoB.CoOro1aTh
npaBwia paboThl B KaOW-HETE,
oOpamieHuss ¢ J1aGOpaTOPHBIM
000pyI0BaHNEM
10 | Tun Ynenuctonorue. | O0mas XapakTepUCTH-Ka, | BBIABUTH OCHOBHBIE BrisBnsaTh xapaktepHbie | ['epbapHblii MaTepuan
Krnacc Hacexomble OCOOEHHOCTH BHENI-HETO | XapaKTepHbBIC MIPU3HAKU HAaCeKOMBIX, | —  CTPOCHHE  Ha-
cTpoeHus. Pa3zHo-oOpasue | mpu3Ha-Ku ONMKCHIBATH WX  TPH  BBI- | CEKOMOTO, THUTIBI
POTOBBIX Opra-HOB. | HACEKOMBIX. TIOJTHEHU T 1abopaTOpHON | pa3BHUTHS.
Ctpoenue u Qynkuuu | U3ydutsb THUTIBI paboThL. Y cTaHABINUBATH
CUCTEM BHY-TPEHHUX | pa3BH-THUS B3aMMOCBSI3b BHY-TPEHHETO
opraHoB. Pa3-MHOXeHHe. | HACEKOMBIX CTPOEHUS u IIPOLIECCOB

PazButHe C HEMNOJHBIM

KHU3HCACATCIIBHOCTH




MpeBpalleHueM. [ 'pynibl

HacekoMbIx.HaOmronaTs,

HaceKkoMmbIX. Pa3Butne ¢ (bukcupoBaTh pe3yJIbTa-Thl
HOJIHBIM TIPEBPAILIECHU-EM. HaOJr0/1eHuU, JienaTh
I'pynner Hacekombix. Posb BbIBOJBL.COOMIOIaTh  TpaBuMiIa
KaX/I0M cTaauu pa3BUTHSA paboThI B Kabu-Here,
HACEKOMBIX oOpamieHuss ¢ J1a00OpaTOPHBIM
JlaGopaTopHas pabora 12. 000pyTIOBaHUEM.
«BHemnee CTpOCHUE XapakTepu3oBaTh THIIBI
HAaCcEKOMOT0» pa3BUTHS Ha-CEKOMBIX.
OOBACHATD TIPUHITUITBL
Kiaccuduka-muu
HACEKOMBIX. Y CTAHABJIMBATh
CHCTEMaTUYECKYIO
IPUHA]JIEKHOCTD
HACEKOMBIX. BBIABIATE paznnuus
B Pa3BUTHM Ha-CEKOMBIX C
HOJTHBIM u HETOJIHBIM
IpEBpaICHUEM
11 |. Ocobennoctu  BHeuHero | M3yuutsb XapakTepu3oBaTb OCOOCHHOCTHU | BnaxkHble mnpenaparbl
Tun XOpIIoBBIE. | CTPOEHUS, CBSI3aHHBIE C | OCOOEHHOCTH BHEIIHETO CTpoeHus: pwid B | «PpiOby. Mo-gemp —
ITo3BOHOUHEBIE oOuTaHuem B | BHEILIHETO CBSI3W CO Cpenod OOMTaHHUA. | CKe-JIeT PhIObI
xuBoTHbIe. Hankiacc | Boge.CtpoeHue U | CTpOCHHUS, OcBauBaTh HpHUEMBI pPabOTHI C
PbIOBI. (GYHKIMM ~ KOHEYHOCTEH. | CBSI3aHHBIE C OOMTa- olpe-eIuTeNeM
Opranbel OOKOBOW JIMHHM, | HUEM B BOJIE KUBOTHBIX. BBISBIATH YepThl
Oprasbl ciyxa, IpUCIOCOO0TIEHHO-CTH
paBHOBECHS. OmnopHo- BHYTPEHHEIO CTPOEHMSI PBIO K
JBUTATENIbHAsl  CHUCTEMA. obutanuto B Bojie. Habmonats u
Ckener Hemap-HbBIX H ONMCHIBAaTh BHEIIHEE CTPOCHUE U
MapHbIX IUIABHU-KOB. 0COOEHHOCTH  Tepe/IBU-KEHUS
CKeJIleT TOJOBBI, CKEIIEeT pei0 B XOJ€ BBIMOJHEHUS Jia-
xaop. OcobeH-HocTH 6oparopHoii paboTh.Colr01aTh
cTpoeHust #  (PyHK-1IHI MpaBUjia TIOBEICHHUS B KaOMHETE,
CUCTEM BHYTPEHHUX oOpareHuss ¢ J1abopaTtop-HbIM
opraHoB. Yeptel Ooinee 00opyoBaHUEM.
BBICOKOI'O ypOBHSI oOpra- YcranaBnuBarthb B3alMOCBS3b

HU3aluMu pbel0 MO Cpas-

CTPOC-HUA OTACIIBHBIX gacTe




HCHHIO C JIAHIHCTHHUKOM.

ckermera pei0 W UX (QYHKIHM.

JlaboparopHas pabora BbIABISATE XapaKkTepHBIE YEPThI
«BHemHee crpoeHue u CTPOCHHMSI CHCTEM BHYTPEHHHUX
OCOOEHHOCTH  TIE€pE/BU- opra-HoB.CpaBHUBaTh
)keHus peiob» JI/p 13. 0COOEHHOCTH CTPOCHUS u
«BHyTpeHHee  CTpOEHHE (GyHKIIUH BHYTPEHHUX OpPTaHOB
PBIOBI pBIO u JIAHIIETHUKA.
XapakTepus3oBaTh YepThI
YCIIOXKHE-HUSl OpraHu3aluy pblo
12 | . XapakTepHble yepTsl | M3yunts YepThI VYcraHaBiuBaTh B3aUMOCBs3b | BiiaxkHble npenaparsl
Kiacc 3eMHOBOIHBIE | CTPOEHUSI CHCTEM BHY- | CTPOE-HUSL  CHCTEM CTpOE-HHs OpraHOB U CHCTEM | «3€MHOBOJ-HBIE»
TPEHHUX OPraHoOB 3€M- | BHYTPEH-HUX OpraHoB ¢ ux (QyHKOUSIMH U
HOBOJHBIX IO CpaBHE- | OPraHOB 3€MHO- cpenoit  oOutanus.CpaBHUBATb,
HUIO C KOCTHBIMM pblOa- | BOOHBIX IO CpaBHe- 0000mars  MHpOpPMa-LUIO O
Mu. CXOICTBO CTPOEHHA | HUIO C KOCTHBIMHU CTPOCHUM BHYTPEHHHMX Opra-HOB
BHYTPEHHHUX OpraHoB | ppl0amMu am¢pubuil u pe1O, IenaTtb BBIBO-
3€MHOBOJIHBIX U PBIO nb1.OnpenensaTs  4yepThl  Oosee
BEICOKOM OpraHHA3aLuu
36MHOBOJIHBIX II0 CPaB-HEHUIO C
pBIOaMu
13 |. CxonctBo u  paznuuus | U3yuuTts YEpTHI YcranaBnuBarth B3aMMOCBA3b | Brnaxkuble mnpemnaparsl
Knacc CTPOEHHUSI CHCTEM BHY- | CTPOE-HUS CHCTEM CTpOe-HUs BHYTpeHHuX opraHoB | «[IpecMbI-karomuecs»
IIPECMBIKAIOIINECS. . TPEHHUX OpraHoB IIpe- | BHYTPEH-HUX Y CHCTEM OPraHOB PENTUIINH, UX
CMBIKAIOIIMXCA W 3E€MHO- | OPraHOB  IPECMBI- GbyHKIMI U Cpelibl
BOAHBIX. UYepTel mpH- | KAIOIIMXCA MO CPaB- oOuTaHus.BeIsBIATE 4epTHI
CIOCOOJIEHHOCTH HEHUIO C 0ojee BBICOKON Op-TaHMU3AIUU
IIPECMBIKAIOIIUXCSI K | 3eMHOBOJHBIMH. IIPECMBIKAOLIUXCS 1o
KU3HM Ha cyme. Pas- CPaBHECHUIO c
MHOKEHUE M Ppa3BUTHE. 36MHOBOJHBIMU. XapaKTepU30BaT
3aBUCUMOCTh ~ T'OJIOBOTO b MPOLIECCHI pas-
KU3HEHHOIO0 IMKJIa OT MHO>KEHHUS u pasBUTHUSA
TEMIIEpAaTyPHBIX YCI0-BUI JETEHBIIIEN y
MIPECMBIKAIOINXCSI.
Hcnons3oBats

MH(POPMAIMOHHBIE PECYpPCHl IS
MTO/ITOTOBKH Ipe3eHTa-1Iu1




MPOEKTa O TOJOBOM YKH3HCHHOM
HUKJIEe penTwiui, 3abore o
IIOTOMCTBE
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Knacc IITuim!.

BzauMocBs3p  BHEIIHETO
CTPOCHHMSI U TIPHUCIOCOO-
JIEHHOCTH NTHUIL[ K TOJIETY.
Tunel neppeB U ux (PyHK-
uuu. Yeprel CXOACTBA M
pasyinyMsl MOKPOBOB MTHIL
u penTuiIni.
JlaGopaTopHas pabora 14.

«BHemHee CTpOCHHE
ntuupel.  CTpoeHue me-
pBEB» N3menenus
CTPOEHHUSI CKeJleTa MTHI] B
CBsA3U C
MPUCTIOCOOTICHHOCTBIO K
oJETY. OcobenHoctn

CTPOCHHUSI MYCKYJIaTyphl U
e€ ¢yakmuu. [lpuauHb
cpacTaHus OTJENbHBIX
KOCTEM CKejeTa IITUIL.
JlaGopatopHas pabora 15.
«CTpoeHne ckenera MTH-
IBI»

N3yuuts
B3aMMOCBS3b
BHEUIHETO CTPOCHUS
u
IIPUCTIOCOOTIEHHOCT
{ NTHUII K TTONIETY

XapakTepu3oBaTh 0COOCHHOCTH
BHEIIHETO0 CTPOCHHS NTHI B
CBSI3M c ux
IPUCIIOCOOJICHHOCTHIO K
nonéty.O0BICHATh CTPOCHHE U
(GYHKIUHM TIe-phEBOTO MOKPOBA

Tena IITHLL. Y CTAHABJIUBATH
YepThl CXOJICTBA U Pa3IUYUsi
MOKPOBOB ~ NTHI[ ¥  PENTH-
auit.MI3yyatb ¥ ONHUCHIBATH
0COOEHHOCTHU BHEIIIHETO
CTpOEHHS NTHIl B XOJA€ BBI-
TIOJTHEHUS nabopaTopHOI
pabots1.CobmoaTh npaBuia
paboTsl B KaOu-Here,

oOpamieHuss C J1abOpaTOPHBIM
o0opyoBaHuEM

Uyueno IItu-me1,
Ileppss nTHIBL, MU-
Kporpenapa-Tbl
«[lepbst ITUI», CKENET
royosi.
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Kimacc
MiekonuTarouye.

OcoOCHHOCTH  CTPOCHHUS
ONOPHO-/IBUTaTEIbHOM
CUCTeMbl. YPOBEHb Opra-

HU3aLUUU HEPBHOM  CH-
CTEMBbI [0 CPaBHEHHIO C
JPYTUMU  ITO3BOHOYHBI-
MU. XapaKTepHbIE YEPTHI
CTPOEHUSA MUILIEBapH-
TEJIBHONM CHCTEMBI KO-
NBITHBIX W TPBI3YHOB.

YcnoxHeHue CTPOCHUA U

N3yunts ckener u
BHYTpEHHEE
CTpOCHHE
MJIEKOMTUTAIOIIHNX

OnwuceiBaTh XapaKTepHBIC
0COOEHHO-CTH  CTPOCHUS U
byHKIHIT OTop-HO-
JIBUTATEIbHOM CHCTEMBI,
UCTIOJTb-3YsI TIPUMEPBI JKUBOTHBIX
pa3HbIX cpen

oburanus.[IpoBomute
HaOIIOACHUS U (PUKCHPO-BATh MX
pe3yiabTaThl B XOJE BBIIOJHE-
HUSA nabopaTopHOI
paboThL. XapakTepr30BaTh

Brnaxnsie mnpenapatbl
«Kpomuk», CKeleT
MJIE-KOITUTAIOILIETO

byHKIUI BHYTPEHHHUX OCOOEHHOCTH CTPOEHHUS CHUCTEM
OpraHoB. BHYTPEHHUX opra-HOB
JlabopaTopHas pabora 16. MJICKOMTUTAIOIIUX 110 CPAaBHEHHUIO
«CtpoeHue cKeJeTa c
MIIEKOTT TAFOLITHX ) penTUIHSIMUA. APTYMEHTHPOBATh
BBIBOJIBI O  MPO-TPECCUBHOM
pa3BUTHH MJIEKOITUTAIO-
mmx.Cobmo1aTh npaBmiia
paboTsl B KaOu-Here,
oOpamieHuss ¢ JabOpaTOPHBIM
o0opyroBaHuEM
bakrepuu, rpu0bl — pa3pymuTenu OpraHMuecKoro BemecTsa. Jinmaiauku
16 | Ctpoenue u bakrepun: crtpoeHune u | XapakTepu3oBaTh OmnwuceiBaTh pasHooOpa3Hble | PaccmatpuBa-Hue
KHU3HEEATSITHHOCTD KHU3HEIEATENIbHOCTh. bakT | 0COOCHHOCTH (bopMBI OaKTepUANLHBIX KJIETOK | OaKTepuid Ha TOTOBBIX
Oaktepuil. 3HayeHue | epUM  —  NPUMHTHUB- | CTPOEHUS OaKTEpUid. Ha PUCYHKE | MUKpOIIpena-parax ¢

OakTepuil B mpupoae
1 )KM3HU YEJI0BEKa

HBbIE OJHOKJIETOYHBIE Op-
ranu3Mel. CtpoeHue Oak-
TEepHUHl. PasmuoxeHue.
OakTepuit JIeIICHUEM
KJIIETKH HaaBoe. bakre-
pUM Kak camasi JIPEBHsIs

ydyeOHuKa.Pa3nuuaTe  MOHSATHSA:
«aBTOTPOQBI», «TETEPOTPOPHI»,
«IIPOKAPHOTHI»,  «IYKApUOTHI.
XapakTepus3oBaTh IPOIIECCHI
KU3HE-ICITeTLHOCTH OaKTepuu
Kak mpoka-puoT.CpaBHUBATh U

HC-IIOJIb30BaHHUEM
MHKPOCKOIIA.




rpynmna OpraHU3MOB. OLICHUBAaTh poOJb  OakTe-puil-
IIpoueccsr KU3HEes- aBTOTPOOB U OaKTepUii-reTepo-
TEIbHOCTH OakTepuil. TpohoB B  mpuponeyYmeHue
[lonartue 06 aBTOTpOdhax paborate ¢  J1a0OpPaTOPHBIM
u rereporpodax, Mpoka- o0opynoBaHueM,

pHOTax U FyKapuoTax YBEJIUYUTEIbHBIMU TPUOOpaMHU.

17 | T'puOsL. O6mrast | MHOrooOpasue u 3Haye- | XapakTepu30BaTh [Tonpaznensts nuisinoyHsie | ['oToBUTH MHU-
XapaKTepUCTHKA. Hue rpuboB. CTpoeHue | CTpoeHHE rpubbl  Ha IJIACTUHYATBIE U | Kpompernapar
Mmuoroo6pa3ue HUIATIOYHBIX rpuOOB. | MUISIIOYHBIX TpyOuaTsie.ONUCHIBATH KYJIbTYpPbI
rpuboB. [InecueBbie TpuObI, uUX | rPUOOB. CTPOEHUE IIJIECHEBBIX TPHOOB 10 | Ipoxokeil. 3ydars

UCIIOJIb30Ba-HUE B pUCYHKY YyueOHUKa.OOBICHATH | TIECHEBbIE TPUOBI MO
3/1paBOOXPaHEHUHN TEPMUHBI ~ «AHTUOMOTHK» W | MUKPOCKO-TIOM  TIpHU
(aHTUOMOTHUK  TMEHUIUII- «MeHUUWUIMHY. Pacrio3naBarte Ma-JIOM YBEIU-UYECHUU
JIUH). OnHOKIIETOYHBIE CbeJIOOHBIE U SAOBU-THIE TPUOBI | HA rO-TOBBIX
rpubsl — apoxokud. Ux Ha TaOmUIaX W  PUCYHKaX | M\MHKpoIpera-

UCIIOJIb30BaHUE B  XJIe-
OormeyeHMH U MHBOBape-
Huu. CwvenoOHbIE U S0-
BUThie TpuObl. I[IpaBuia
coopa u ymorpeOsieHus
rpuboB B mnumty. Ilapasu-
Tuyeckue Tpudsl. Ponb
rpuboOB B TpPHUPOAE H
JKU3HU YeJIOBEKA

ydeOHUKa. Y4acTBOBATh B
COBMECTHOM o0CyxK1e-HUH
npaBujl cOOpa M UCIOJIb30BAHUS
rpuboB.O0BACHATH 3HAUEHUE
rpuboOB 171 4e-JIoBeKa M JUIs
IPUPOJIBI

paTax.OJIeKTpOH-HbIE
TaOJIMIIBI ¥ TUTAKATHI.




