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AOMOJHUTETbHOT0 00Pa30BaHMS €CTECTBEHHO-HAYYHO! HANIPABJIECHHOCTH
«IKCIepUMEHTAIbHASA OMOJIOTUsD)
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IIporpammy cocraBuia:
Camoiinienxo JI H
YUHUTENb OMOJIOTUN



r. KpacnoBuiepck, 2025
IMosicHuTeIbHAA 3aNIMCKA

Pabouas nporpamma « IkcnepuMeHTAIbHAS OMOJIOTHSD) JOMOIHUTEIBHOTO
oOpazoBaHus 1eHTpa «Touka poctay s oOydaronuxcs 5,7,9 kimaccoB MBOY
COHI Ne 8 pazpaborana B coorBeTcTBUM ¢ DenepanbHbIM TOCYAAPCTBEHHBIM
o0Opa3oBaTeNbHbIM CTAaHAAPTOM OCHOBHOI'O OOLIET0 00pa30BaHuUs.

[IporpaMmma  coctaBieHa ¢ y4€roM  TpeOoBaHUM  (enepalibHbIX
rOCy/apCTBEHHBIX CTAaHAAPTOB U COOTBETCTBYET BO3PACTHBIM OCOOEHHOCTSM
00yJaroIMXCsl OCHOBHOM IITKOJIBI.

[Tporpamma ciocoOcTBYET (hOPMHPOBAHHUIO MPEAMETHBIX U YHUBEPCATBHBIX
Ccroco0OB  JIEHUCTBUA, CaMOOpPraHM3alHUH,  CAMOPETYJSIUUW,  Pa3BUTHUIO
MO03HABATENILHON M 3MOLMOHAIBHOU cepbl IMYHOCTH MOIPOCTKA.

AKTYaJIbHOCTH IPOTrPaMMbI

B mnocnennue roapl y oOyuwarommxcs HaOJtolaeTcss HU3Kash MOTHBaLUs
U3yYEHHUsl €CTECTBEHHOHAYYHBIX TUCIUIUIMH U, KaK CJeICTBUE, MaJeHUe KauecTBa
00pa3oBaHUs.

B  OCHOBy  JONONHUTENBHOM  00IIE00pa30BaTEIbHOM  MPOTrpamMMBI
«IKcnepuMeHTAIbLHAS OHOJOTHS» 3aJ0KEHO TMPUMEHEHHE Ha 3aHATHAX
U ppoBBIX JTabopaTopuil.

[locTaBisiemble B IIKOJIBI COBPEMEHHBIE CpeACTBa OOyYEHHMs, B paMKax
HallMOHaJIbHOrO mpoekta «Touka pocra» coaepxkar LU(pPOBbIE J1TAOOPATOPUH U
JaTYNKOBBIE CUCTEMBI.

MHoroneTHss IpaKTHKa MCIOIb30BaHUS J1a0OPATOPHOTO 0OOPYIOBAHUS 11O
ouosoruu U UUPPOBBIX JadOpaTOpUil B IIKOJIE IMOKa3ajia, YTO COBPEMEHHBIC
TEXHUYECKHUE CpEeACTBAa OOYYEHHS HOBOTO TIOKOJIEHHUS TO3BOJSIOT TOOUTHCS
BBICOKOTO ypOBHS YCBOEHHUS Y4eOHOro wmaTepuana, YyCTOWYMBOTO poOCTa
MO3HABATENILHOTO HWHTEpeca IIKOJbHUKOB, T.€. MPEOJIOJIETh T€ MPOOJIEeMBbI, O
KOTOPBIX TaK MHOTO TOBOPST, KOTJa pedb 3aXOJUT O COBPEMEHHOM IIIKOJIbHOM
OuosornueckoM 0o0pa3oBaHUU.

HoBuszHa nporpamMmmabl

CoBpeMeHHBIE IKCIICPUMEHTAJILHBIC UCCIIEAOBAHUS 110 XUMHH YK€ TPYIHO
NpeICTaBUTh 0€3 HCIOJB30BaHUS HE TOJBKO aHAJIOTOBBIX, HO W ITM(PPOBBIX
U3MEPUTETHHBIX TPUOOPOB.

B ®enepansrom INocynapcrBennom O6pazoBatenbHoM Cranmapre (PI'OC)
MPOIKCAHO, YTO OJHUM W3 YHHUBEPCAIbHBIX YUEOHBIX IACHCTBUMU, MPUOOPETAEMBIX
yYallluMUCsA, JOKHO CTaTh YMEHHE  «IIPOBEAECHUS  OIbITOB, IMPOCTHIX



SKCIICPHUMCHTAJIbHBIX HCCHGHOB&HHﬁ, IIpAMBIX W KOCBCHHBIX I/ISMepeHI/Iﬁ C
HCIIOJB30BaHHUCM AHAJOI'OBBIX H HI/I(I)pOBBIX HU3MCPHUTCIIbHBIX HpI/I60pOB».
Pa3zButne TBOPYCCKUX M CCTCCTBCHHOHAYYHBIX KOMHGTCHHI/Iﬁ 06yqa10nmxc;[ B
HEpaspeIBHOM CAMHCTBE C€ BOCIIMTAHUCM KOMMYHHKATHBHBIX Ka4€CTB U
HOCJICHAIIPAaBJICHHOCTH JIMYHOCTH YCPE3 CHCTEMY IIPAKTHKO-OPUCHTHPOBAHHLIX
T'PYHIIOBBIX SaHHTHfI, KOHCYJILTaIII/If/'I U CAaMOCTOSITEIIbHOM ACATCIIBHOCTH yUalllUXCsA

VY4eOHbIl HKCIIEPUMEHT IO OMOJOTMH, MPOBOJUMBIN Ha TPaIULIHUOHHOM
JabopaTopHOM 000pyAOBaHUHU, O€3 MpUMEHEHUs HUGPOBBIX J1adopaTOpuil, HE
MOXXET MO3BOJIUTh B TOJIHOM MEpe pPElIUTh BCE 3aJadl B COBPEMEHHOM IIKOJIE.
HudpoBas maboparopusi TMOITHOCTbIO MEHSET METOAUKY U  COJAep)KaHue
HKCIEPUMEHTATBHON ACSITEIBHOCTH YUNUTENS U YUCHUKA.

B npomecce QopmupoBaHUS IKCHEPUMEHTAIBHBIX YMEHHH  YUYEHHUK
oOydJaeTcst mpeICTaBIATh MH(DOpMAIHIO 00 UCCIIEIOBAHUHU B YETHIPEX BUIAX:

*B BG[!6&J’ILHOM: OIINCBIBATb 3KCIICPUMCHT, CO31aBaTb CJIOBCCHYIO MOJICJIb
9KCIICPUMCHTA, CbI/IKCI/IpOBaTb BHHUMAaHHUC Ha HN3MCPACMBIX BCJINYHNHAX,
TCPMHUHOJIOTHH,

* B TaOJIWYHOM: 3alOJNHATH TaONMUIIBI MAaHHBIX, JIEKAIIMX B OCHOBE
noctpoeHusi TpadukoB (MpU ITOM y yYAIIMXCA BO3HHUKAET TIEPBUYHOE
NpeACTaBICHHUE O MacilITadax BEJIUYUH);

* B rpadUyecKoM: CTPOUTH TpadUKU TO TAOIUYHBIM JAHHBIM, YTO HAET

BO3MOXHOCTh II€pEXOJa K BBIABMIKEHHUIO THUIIOTE3 O XapaKTepe 3aBUCHUMOCTHU
MEXAYy BeIWYMHAMU (MpU STOM YUYHUTENb [OKa3blBa€T NPEHUMYIIECTBO B
BU3YaJIM3allMM  3aBUCUMOCTEH  MEXAYy  BEIMYMHAMH,  HAMISAHOCTh U
MHOTOMEPHOCTb);

* B BHJIC MAaTEMaTHYCCKUX YPABHEHHUMU: JaBaTh MAaTEMaTHYCCKOE OIMMCAHUE
B3aMMOCBSI3H BEJIMYMH, MAaTEMaTHYSCKOE 0000IIEHHE.

[lepexoq OT KaxIOro 3Tamna MpeICTaBlIeHUs HHPOPMALMK 3aHUMAET
JIOBOJILHO ~ OOJBIION MNPOMEXKYTOK BpemMeHU. B sToM mmane uudpoBbie
71a00paTOpUU CYIIECTBEHHO 3KOHOMST BpPEMsl, KOTOPO€ MOKHO HMCIOJIb30BaTh Ha
dbopMHUpOBaHKE UCCIIEAOBATENHCKUX YMEHUN yUallUXCsl.

IMenarornyeckas 1mejiecoo0pa3HoOCTh

OJ_IHI/IM N3 OCHOBHBIX IIPUHIIMIIOB TIIOCTPOCHHA IIPpOrpaMMbl SBJIIACTCA
IIPUHOUIT JOCTYITHOCTH. 9KCHepI/IMCHTaJIBHBI€ JAaHHBIC, ITOJYYCHHBIC YYalllUMHCA



IIPpX BBIIIOJIHCHHUHN IIPAKTHYCCKHX pa60T, IMO3BOJIAIOT y4alIMMCA CaMOCTOATCIBHO
ACJaTb BbIBOAbI, BBIABIIATH 3dKOHOMCPHOCTH.

[Tonxonpl, 3aJOKEHHBIE B  COAEPKAHME  NPOrPAMMBI,  CO3JAIOT
HEOOXOIMMBIE YCIIOBUS U1 CUCTEMHOTO YCBOEHHUS yYalllUMUCA OCHOB HAyKH, JJIs
oOecrieyeHus pa3BUBAIOIIETO M BOCIUTHIBAIOIIETO BO3JACHCTBHUS OOyYEHHsS Ha
JUYHOCTh y4aIErocs.

Cpoxku peanu3anuu nporpamMmmsi: 1 roa

[Iporpamma coctaBieHa Ha 12 yacoB, U3 pacyéra 1o 2 yaca B HEJIEIIO.

@opMbl U peXUM 3aHATHI. 3aHATUS TIPOBOJATCA B (JOpME MPAKTHUESCKUX
pabor.

Henas mporpammbl: cosdanue ycioguil 018 pazgumusi y 00VUAIOWUXCS]
XUMUYECKOU 2PAMOMHOCMY, VYMEHU U HABbIKO8 NPOBEOEHUs COBPEMEHHO20
9KCnepumMeHma  no  Ouoio2uU  NOCPeOCmeOM  UCNONb30GAHUS  YUPDPOBbIX
nabopamoputl, u 060pyoosanus yenmpa « Touka pocmay.

3agaum:

OopasoBaTeibHbIE:

- MPOAOKUTH (POPMHUPOBAHUE y IMIKOJLHUKOB HABBIKOB M YMEHHI HAY4YHO-
MCCIIEJIOBATEILCKOM M MMPOCKTHOM eATEIHHOCTH;

- (dopmupoBaTh y OOYYarONIMXCS HABBIKM TPABHUJIBHOTO W TPaMOTHOTO
oOpaitieHus ¢ J1abopaTOpHBIM 000PYI0BAHHUEM;

- pa3BUBATh MPAKTUYECKUE YMEHUS U HABBIKM Pa3pabOTKU U BHITIOJHEHUS
OMOJIOTUYECKOTO MPAKTUKYMA;

PasBuBarompue:

-pa3BUBAaTh MOTHBALIMIO IIKOJIBHUKOB Ha BBIOOpP MpOoQeccuu, CBA3aHHOU C
OMOJIOTMYECKOM JUCIMIINHOM;

-pa3BHUBATh MO3HABATEIIbHYIO aKTUBHOCTb, CaMOCTOSITENTbHOCTb,
HACTOMYMUBOCTD B IOCTHXKCHUHU 1IEIIH;

-pa3BUBaTh KPUTUYECKOE MBINIJIEHUE, OCHOBAHHOE HA XUMUYECKOM 3HAHUH,
yMeHuHu paboTaTh ¢ HHpOopMaluen (MOUCK, mepepadoTKa, Co3aHNe, XPAHCHHE);

- pa3BuUBaThb KOMMYHHKATHBHYIO KYJbTYpy V4YCHHKA, CIOCOOCTBOBATH
NOJITOTOBKE K 0OYYEHUIO B CTApIIEH MIKOJIE;

BocnuraresbHbie:

- COJEHCTBOBATh JKOJIOTUYECKOMY BOCIUTAHUIO OOYYAIOUINXCS, BBUAY
MHTEHCUBHOTO pPa3BUTHUS OMOJIOTMYECKUX HayK, oOOpaTUTh BHUMaHUE Ha



IPAKTUYECKYIO JESATENBHOCTh YEJIOBEKA, BOCIUTHIBATh YBAXKUTEIBHOE OTHOLLIEHUE
K Tpyny;

- IPOAOKUTH (POPMUPOBAHUE HAYYHOW KAPTHUHBI MHpPA U JTUYHBIX KAYECTB
(aKKypaTHOCTb, OTBETCTBEHHOCTh, OEPEXKITMBOE OTHOIICHHUE);

I[Lnanupyemsl pe3yabTaTrbl 0ocBoeHus IIporpammbl
Jluunocmmnoie pezynomamot
OOyuaromuiics MOJYyYUT BO3MOXKHOCTH i (POPMUPOBAHUS CIETYIOIINX
JUYHOCTHBIX Y Y /I;
® oIpejeleHre MOTUBALMK U3yUeHUs Y4eOHOro MaTepuana;
® OLICHMBaHUE YCBAMBAEMOIo Y4YeOHOro Marepuana, HUCXOIsd U3
COLIMAJIBHBIX U IMYHOCTHBIX LICHHOCTEH;
® [IOBBIILIEHUE CBOEr0 00Pa30BATEIBLHOTO YPOBHS U YPOBHSI TOTOBHOCTHU
K H3YYCHHIO OCHOBHBIX HCTOPHMYECKHX COOBITHH, CBSA3aHHBIX C
pa3BUTHEM XHMUU U OOIIECTBA;
® 3HaHWE [TPaBUJ MOBEJCHUS B UpE3BbIYANHBIX CUTYALUSX;
® OLICHMBaHUE COLUAIBHOM 3HAYUMOCTH NpodeccHuil, CBA3AHHBIX C
OHOJIOTHEH;
® BRBJaJCHHE NpaBWIAMH Oe30macHOro oOpalieHus ¢ J1abopaTOpHBIM
000py1I0BaHUEM, NTPOSIBIIEHNE IKOJIOTUYECKOUN KYIIbTYPBHI.

MeTanpeaMeTHbIe pe3yJbTAThI

Pezynamuenvie
OOyuaromuiicss MOJYyYUT BO3MOKHOCTH ISl (DOPMHUPOBAHMS CIIEIYIOLIUX

perynsaTuBHbIX YV /1:
® [IeNenoJaraHue, BKJIFOUast IOCTAHOBKY HOBBIX LeJei,

npeoOpa3oBaHuWEe TMPAKTUYECKOH 3a7adyd B  IO3HABATEJBbHYIO,
CaMOCTOSITENIbHBIA aHAJN3 YCJIOBUH JOCTH)KEHUS LIEIH Ha OCHOBE
yuéTa BBIIEJICHHBIX YYHUTEJIEM OpPUEHTHPOB JACUCTBUS B HOBOM
y4eOHOM MaTepHare;

® [UIAaHUPOBAHUE MYTU AOCTHKCHHUS LIETICH;

® yMEHHE CAMOCTOATEIHbHO KOHTPOJIMPOBATH CBOE BpPEMS U YIIPABISATH
uMm;

® yMeHHE NPUHUMATh PEUICHUs B TPOOJIEMHON CUTYallUK;



MOCTAaHOBKAa  Y4eOHBIX  3aJa4,  COCTaBJieHWEe  IUIaHa |
MOCJIEAOBATEIILHOCTH JICHCTBUIA;

opraHuzaius pabo4yero MecTa MPU BBHIMOJHEHUH OUOJIOTHYECKOTO
MPaKTUKYyMa;

MPOTHO3UPOBAHUE PE3YJIHTATOB 00YUEHHUS, OLICHUBAHUE YCBOCHHOTO
MaTepuana, OIEHKAa KayecTBa W YPOBHS TIOJYYEHHBIX 3HAHUH,
KOPPEKIHS TIaHa U croco0a nedcTBUs P HEOOXOAUMOCTH.

Ilo3nasamenvhoie
OOyyaromuiics TOJYyYUT BO3MOXKHOCTH A1 (DOPMUPOBAHUS CIIETYIOIINX

MO3HABAaTENbHBIX Y Y JI:

MIOVCK W BBIICIICHUE WH(pOpMAInu;

aHaJM3 YCJIOBUH M TpeOOBaHUU 3ajauM, BBHIOOP, COIMOCTABJICHUE H
000CcHOBaHME CIIOC00a BBHIMIOJHEHHS PaOOTHI;

BBIOOp Hambojee 3(DPEKTHUBHBIX CIOCOOOB BBIMOJHEHUS PabOTHI B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

BBIZIBUKEHUE ¥ OOOCHOBAHHWE THUIIOTE3bl, BBIOOp crmocoba e
MIPOBEPKH;

CaMOCTOSATEIILHOE CO3/IaHHE aJITOPUTMA JICITCIbHOCTH TP PEIICHUH
po0JIEM TBOPUYECKOTO U TTOMCKOBOTO XapaKTepa;

OIMCHIBAHHE IIPOIIECCOB YKU3HEICITCIIbHOCTH OpraHu3Ma:
dhoTocuHTE3, NBIXaHNE, TPAHCIIUPALIAS

IIPOBEJICHUE HAOIIOICHHH, ONTMCAHKE MMPU3HAKOB M YCIOBUN TCUCHUS
MPOIIECCOB, BBIMOJHEHUE  DKCIIEPUMEHTA, BBIBOJALI Ha OCHOBE
aHanu3a HAOJMIOJEHUN 3a 3KCHEPUMEHTOM,IOIYyYEeHUE HH(POPMALNH
U3 Pa3INYHBIX UCTOYHHUKOB;

yMEHHUE OpTraHU30BBIBATh NCCJICAOBAHKE C LIEIIBIO MPOBEPKU THUIIOTE3;
yMEHHUE JieJlaTh YMO3aKIIOYCHHUS (MHIYKTUBHOE M 110 aHAJOTUH) U
BBIBO/IbI;

yMEHHE OOBEKTUBHO OIIEHUBATh PE3yJIbTaThl HCCIICI0BaHUI

Kommynuxkamuenvie
OOyyaromuiics MOJIYYUT BO3MOKHOCTh A1 (DOPMUPOBAHMS CIIETYHOIINX

KOMMYHHUKAaTUBHBIX Y'Y J1:

MOJTHOE U TOYHOE BBIPAXKEHUE CBOUX MBICICH B COOTBETCTBUU C
3a/1a4aMH ¥ YCIIOBUSIMUA KOMMYHUKAITUU

aJIcKBaTHOE HKCIIOJIb30BAHWE PEYEBBIX CPEJCTB I y4dacTusl B
JMCKYCCUM W apTyMEHTAallMU CBOEH MO3UIIMU, YMEHUE MPEIACTaBIATh
KOHKPETHOE COJIEp)KaHHE C COOOIICHHEM €ro B IIMCBMEHHOH U



ycTHOM  ¢dopme,  OINpejesieHHne  CIOCOOOB  B3aMMOJCHCTBUS,
COTPYJIHHYECTBO B TTOUCKE U cOope nHbopmaImy;

® OmpeeNeHre CIIOCOO0B B3aUMOJIECHCTBUS, COTPYTHHUECTBO B ITOMCKE
u coope uHboOpMaAlUM, y4acTHE B JUaJOre, IJIaHUPOBAHUE OOIIMX
criocoO0B  palOThl, MPOSBICHUE YBAXUTEIBHOIO OTHOIIEHUS K
APYTUM yUaIIuMcs;

® OmnucCaHWe COJNCP)KAHUS  BBIMOJTHICMBIX JCHCTBHH C  IIEIBIO
OPUEHTHUPOBKHU B MPEAMETHO- MTPAKTUUECKOMN JACSITEIBHOCTH;

® YMEHHS YYUTHIBATh Pa3HbIe MHEHUS U CTPEMUTHCS K KOOPIMHAINH
Pa3TUYHBIX TIO3UIUH B COTPYAHUYECTBE;

® OCYHICCTBIISTH B3aMMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYAHHYCCTBE
HEO0OXOIMMYIO B3aMOIIOMOIIIb;

® [IAaHUPOBATh OOIIHME CHOCOOBI PabOTHI; OCYIIECTBIATH KOHTPOJb,
KOPPEKIIHIO, OIICHKY JEHCTBUI mapTHEPaA, yMeTh yOexK1aTh;

Ilpeomemmnuwie pezynomamot

[Io OKOHYaHWM JONOJHUTENBHOW O00IIE00pPa30BaTENBHON MPOTrPaMMBI
«IKCNePUMEHTAIbHAS OMOJIOTHY 00yYAIOIUECs JIOTKHBI:

3HATH/MIOHUMAThH

®METO/Abl U3YUEHHUS KUBBIX OPraHU3MOB

® TCXHUKY IMPUTOTOBJICHUS MUKpOIpenapara

OCTPOCHUE  BEre€TaTUBHBIX  OPraHOB U OCHOBHBIE  IPOLIECCHI
KU3ZHENIEATCTLHOCTH -(POTOCUHTES, JbIXaHUE, TPAHCIIUPAITUS

® yCJIOBUSI ITPOPACTAHUS CEMSTH

yMeTh:

® BEIMOMHAT ONBITHI MO JBIXaHUIO ,TPaHCIHpALNK, (POTOCUHTE3Y, JIeNaTh
MUKPOIIpEnapaTbl MAKOTH U KOXKHUIIBI JTUCTA, TPABUIILHO BBINIOJIHSATH MIOCEB CEMSH

U YCJIOBUSI X TPOPACTAHUS

O0BSACHATH: OOBSICHATh 3aBHCHMOCTb TPAHCHUPALMH U TEMIEPaTypbl OT
IJIOIIAIA TIOBEPXHOCTH JIMCTHEB;
3HauYE€HHE KYTHUKYJbI U MPOOKH B 3aLIUTE PACTEHUN OT UCTIAPECHHUS

® BEITIOJIHATE OMOJIOTHYSCKHUE OIBITHI
Hcnonvzoeamo npu06pemelmble 3HAHRUA U YMEHUA 6 npaxmuuecxoft
0esameibHOCmU 8 NOBCEOHEBHOIL HCUZHU



® 151 OOBSICHEHUS! OMOJIOTUYECKUX SIBJICHUHM, TPOUCXOSAIINX B IPUPOJIE, B
OBITY U Ha IPOU3BOJICTBE;

® [IpUMEHATH INIOJIyYCHHbIE 3HAHUSA Ha MPUYCaTeOHOM Yy4YacTKe MpHU
BBIPAIIMBAHUM PACTECHUI

[Iporpamma coctapiena Ha 12 yacoB, U3 pacuéra 1o 2 yaca B HEJICIIO.

COAEPKAHUE IMNPOT'PAMMBI
Tema 1.. CTpoeHHe KJIETKH M TKAHU pacTeHnil. ( 4uaca)

Metoapl UM3y4YeHUS OSKUBBIX OpPraHM3MOB: HaOJIOJECHUE, HU3MEpPEHUe,
skcriepuMeHT Mctopusi u300peTeHrsi MUKPOCKONa, €ro yCTPOMCTBO M MpaBHIIa
pabotel. KierouHoe crpoeHue opraHu3mMoB. MHoroo0pasue KIETOK. MeTobl
U3YUYEHUSI JKUBBIX. TE€XHHKAa MPUTOTOBIICHHS BPEMEHHOTO MHUKpOIIpernapara.
Knerku, Tkanum u opraHbl pacTteHuil. OTIWYUTENbHBIE TNPU3HAKU KUBBIX
opranu3MoB. MUKpOMUP BOKPYT Hac.

JIabopaTopHbIe ONbITHI

1. JlaGopatopnass paborta «M3ydyeHue yCTpOWCTBa YBEIMUYHUTEIBHBIX
puoopoBy. (06opyaoBanue Touku pocTa)

2 JlaGoparopHasi pabora «HacTh KJIETKM W WX Ha3HAUYCHUE).
[TpuroroBnenue npemapara (obopynoBanue Touku pocTa)

Tema 2. AHaTtomus u ¢pusunoJiorus pacrenuii (8 yac)

BereratuBHnblie opranbl pacrenuii.Ilooer.

/Ibixanue W o0OMeH BemecTB y pacreHuidl. M3yuyeHue MexaHM3MOB
HUCIIapeHUs BOAbI JIMCTbMH.

Typrop B :xu3Hu pacreHuid. Bo3ayunoe nuranue. @orocunres.

Crtpoenne ceMeHH.



YciioBusi npopacTaHus CEMsH.

Pactenusi. MHoroo6pa3ue pacrenuii 3HayeHue pacTeHHil B IPUPoOE U
JKM3HM YesioBeka. BereratuBHoe pa3MHOKeHUE PACTEHUIA.

1. JlaGoparopHas pabora «/[prxanue nuctbeB», (oOopynoBanue Touku
pocTa)
2. JlabGoparopHas paboTa «3aBUCUMOCTb TPAaHCIUPALMKU U TEMIIEPATYPhI
OT ILJIOIIA U TTOBEPXHOCTH JIUCTHEBY. (000pynoBanue Touku pocTa)
3. Jlabopatopnass pabdora HWcmapenue BOABI JTUCTBIMH JO M TIOCIE
noyiBay. (06opynoBanue Touku pocTa)
4.  JlaGopatopHasi pabota «3HadeHHE KyTHKYJIbl M TPOOKM B 3aIIUTE
pacTeHuil oT ucnapeHus». (00opynoanue ToUkU pocTa)
5. JlaGoparopnas pa6ota «OOHapyKEHHE HUTPATOB B JTUCTHIX.
6.  JlabGopatopHas paborta. «YcCIOBHS TpOpacTaHusi CeMsH». 3HAuYCHHE
BOABI M BO3AyXa JJIsl mpopacTaHus cemsiH». (obopynoBanue Touku
pocTa)
TemaTuveckoe NIIAHUPOBaHUE
Ne ni/m Tewma 3ansTus KonuuectBo Ucnons3zoBanue
4acoB 000pyI0BaHUSI TOUKH pOCTa
Tema 1. CTpoeHne KJeTKH U 4
TKaHU pacTeHuil. (4uaca)
MeTtonabt U3YUYCHUS YKUBBIX 2 «M3ydenne YCTpOMCTBA
OpraHU3MOB: HaO0AeHHE, YBEITUYHUTEIIbHBIX
U3MEpEHUe, IKCIIEPUMEHT npubopoB». (00opyaoBaHUE
Hctopust n300peTeHUs: MUKPOCKOTIA, Touku pocTa)
€ro YCTPOMCTBO U MpaBuiia pabOTHI.
MeTopl N3y4eHUS )KUBBIX.
Texanka MIPUTOTOBJICHUS
BPEMEHHOT'0 MUKpOIIpenapara.
2| KnierouHoe CTpoeHHE OpPraHU3MOB. 2 «Yactn  KJIETKH MU HUX
MHuoroo6pasue KJIeTOK. Ha3HAUYCHUEY.
[Ipurorosienue mnpenapara
(o6opymoBaHue Touku
pocTa)
Tema 2. . AHatomMusi #u 8
(usuosnorus pacrenuii (8 yac)
BereraruBnbie OpraHsl 2




pactenutii .IloGer.

Jlpixanue 1 OOMEH BEIECTB Y

pactennii. M3yueHue

MCXaHHU3MOB

WCIIAPEHUS BOABI JTUCTbMU. Typrop B

YKU3HU PACTCHUM.

l. JlaGoparopHas pabota
«Jlpixanue JIUCTHEBY,
(o0opynoBanue Touku
pocTa)

2.  Jlaboparopnas pabota
«3aBUCUMOCTD
TpaHCTIUPAIIIH u

TEMIIEpaTypbl OT IUIOIIAIN

MTOBEPXHOCTH JUCTHEBY.
(o0opynoBanue Touku
pocTa)

3. JlaGopartopHas pabora

I/IcnapeHHe BOJblI JTHUCTBAMU
a0 u II0CJIC IIOJINBA).

(o0opynoBanue Touku

pocTa)
Bo3ayminoe MUTaHUE. 4.JIabopaTopHas pabota
doTocHuHTE3. «3HavYeHWE  KYTUKYJBl W

MpOOKH B 3alIUTE PACTECHUM

oT UCTIAPEHUS.
(o0opynoBanue Touku
pocTa)
CtpoeHue ceMeHHU. 5. JlaGopatopHas pabora.
YcnoBus mpopacTaHus CEMSH. «YcaoBus popacTaHus

ceMsiH». 3HA4YeHHE BOJIbl U
BO3MlyXa Il TIpOpacTaHus
CEMSH. (o6opynoBanme
Touku pocra)

Pacrenus.

MHuoroo0pa3zue

pacTeHHii ~ 3HAauyE€HHE pPACTEHHU B

Impuponc 141 KHN3HHU YCJIOBCKA.

Bereratusnoe
pacTeHUN.

pPa3MHOXKEHUE

6. JlaGoparopHas pabota
«O06HapyXeHHEe HUTPATOB B
JUCTBSIX).




MeTtoauueckoe odecrniedeHue MPOrpaMmbl
TexHuveckoe ocHalleHHe TPOrPAMMBI: HOYTOYKH

JlaGopaTopHoe 000pyaoBaHue

- XHMHYECKas IocyJa H  00O0pyJdOBaHHE TUTSI
MUKPOTIPEIapaToB

- MHKPOCKOIIBI

- mabopaTopHoe 1 UPPOBOE 00OPYIOBAHKE

- TATYUK JUIS U3MEPEHUS

IIPUTOTOBJICHUE



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukat 185140663335636693108357337756263135222864402745
Bnapgeney bapaaxkosa Hatanba MpuropeesHa

OeicTevTened C 24.04 2026 no 24.04.2027



http://www.tcpdf.org

		2026-07-15T15:05:25+0500




