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MporpamMmma AoNoOJ/IHNTENIBHOIrO0 o6pasoBaHuNA
Ansa ydawmxcsa 5-6 knaccos

«TMpakTnueckana 6nonoruns»

NMosscHUTenbHasd 3anuckKa
MporpamMma paspaboTaHa Ha OCHOBE:

depepanbHOro 3akoHa "0O6 obpasoBaHumM B

Poccuinckon ®depepaunmn” ot 29 aekabps 2012 r. N2 273-03.

3. ®epepanbHOro rocyaapcrBeHHOro obeobpasoBatenbHOro craHaapTta obuero
0OCHOBHOro obpasoaHus (Mpukas MO PO OT 17.12.2010 N? 1897)

4. lMpuMepHble nporpaMmbl No 6mMonorun, paspaboTaHHbie B COOTBETCTBMN C
rocyaapcTtBeHHbIMM obpa3oBaTesibHbIMM CTaHgapTamum 2004 r.

5. ®epepanbHbIn NepevyeHb y4ebHUKOB, pEKOMEHA0BAHHbIX MMHUCTEPCTBOM
obpasoBaHusa 1 Haykn Poccuinckorn deaepaumm K MCNoNb30BaHWMIO B 06pa3oBaTelbHOM
npouecce B obuieobpasoBaTenbHbIX yupexaeHunsax, Ha 2016/2017 y4uebHbliii roa,
YTBEPXAEHHbIN NpnkazoMm MmMHUcTepcTBa obpa3oBaHms U Hayku Poccuiickon
®degepaumm C U3MeHeHUsIMU Ha 26 aHBaps 2016 roga

6. KoHuenuusa AyXoBHO — HPaBCTBEHHOIO PasBUTMS N BOCIUTAHUE JIMYHOCTU

rpaxxaaHunHa Poccuu

N =

Mpepnaraembln Kypc noaaepXxueaeT u yrnybnser 6a3oBbie 3HaHWUS no 6uonorum (pasgen
«boTaHnka») nsyyaemoin B Kypce 5 n 6 knaccos. lNporpamMmma Kypca paccymTtaHa Ha 34 4yaca
M3 pacyeTta 1 4ac B Hepento.

B oCHOBe Kypca NeXuT CUCTEMHO - AesATEeNIbHOCTHbLIN NOAXO0A4 KaK MPUHLUMMN OpraHu3aunm
obpasoBaTenbHoro npouecca no ®rOC BTOpoOro NoOKONEHUS.

Kypc nocTpoeH Ha OCHOBE 3HaHUMN N YMEHUIM y4aluMXCs, NOYUYEHHbIX B 5 Kacce 0oCHOBHOWM
obeobpaszoBaTesibHOM WKO/bI. KypC MMeeT MHTErpaTMBHbIM XapaKTep, paclmpsatoT paMKu
AencTeytowero Kypca ébmnonoruu.

Kypc no3BonsieT oCyLLeCcTBASATb MEXNPEAMETHbIE CBSA3WN C NpeaMeTaMu: XMMnen, GUsnkon,
MaTeMaTUKON, reorpaduen n buonornemn, sKonornen.

MpoekTHas AesATeNbHOCTb B 06yUYeHMN SBASIETCS O4HOM M3 CaMblX aKTyasbHbIX, TaK Kak
CcnocobCcTByeT peannsaumm KOMMNETEHTHOCTHOrO Noaxoda, U HanpasneHa Ha opMnpoBaHMeE B
pebeHKke caMoCToATEeNIbHON, KOMMYHMKabenbHoM, yMewowWwmnin paboTtatb B rpynne JIMYHOCTH,
roTOBOM N CNOCOBHOM MOCTOSIHHO YYUTbCS HOBOMY, CaAMOCTOSAATENbHO A06bIBaTb M MPUMEHSTL
HY>XHY0 MHdopMauumto.

Llenb nporpaMmMmbl: pa3BuTme NccneaoBaTesibCKMX yMeHuii (NoCcTaHoBKM npobnemsl,
onpeaeneHne rmnoTesbl, akTyanbHOCTU U MeToA0B paboTbl, cbopa nHdbopmaumn,
HabnogeHns, NpoBeAeHNs SKCNEPUMEHTA).

3apaum:

1. O3HakoM/ieHMe yyallnxcs C MeToAaMn U TEXHONOMMAMKN NPOEKTHON AeATEeNbHOCTH.

2. MNoaaepxka MoTueauum B 06y4yeHun.

3. BocnuTaHue y WKONbHMKOB MHTEpPEeCca K MO3HAHMIO MMpa, K yrnybneHHOMY U3y4deHuto
OAVCLUWMMIMH, BbISIBNEHUIO CYLLHOCTM NPOLLECcCOB U ABNEHUN BO BCeX cdepax
nesatenbHoCTU (HayKu, TEXHUKK, UCKYCCTBa, Npupoabl, obliecTtsa).



4. BblpaboTka HaBbIKOB CaMOCTOSITE/IbHOM paboTbl C Hay4YHOWN NnUTepaTypon, obyueHne
MeToanke 06paboTKM NoMyYeHHbIX AAHHbIX U aHanu3a pe3ysbTaToB, COCTaBAeHME n
dopMmpoBaHmMe oTUETa U AOKa4a O pe3yfibTaTax Hay4YHO-UCCen0BaTeIbCKON
paboTbl € ncnonbloBaHMeM 06opyaoBaHMA LeHTpPa «Touyka pocra».

TeMmaTnyeckoe rnJjiaHmpoBaHue
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8 Omnpenenurens 6 2 4 [MpakTukym ['epbapwuit
pacTeHui
Kpyrasrii cron

Tpe6oBaHMsA K YPOBHIO NOArOTOBKM O6yualowmxcs
1. MoHMMaHMe ponun pacTeHU B NPUPOAE U XKU3HU UeNloBeKa:
- MOHMMATb N 06BACHSATbL POSb PAacTEHMIA B MPUPOAE U B KPYrOBOPOTE BELLECTB SKOCUCTEMBI.
2. Ucnonb3oBaHue 6MONOrMuYecKMX 3HaHUM B 6bITy:
- 06BACHATb 3HAYEHWNE XKMBbIX OPraHN3MOB B XKM3HU M XO35CTBE YesoBeka.
4. O6BACHATbL MUP C TOUKM 3peHus 6uonorum:
- NepeyncnaTb OTINYUTENbHbIE CBOWCTBA XMUBOIO;

- pasnuuatb (No Tabaumue) oCHOBHbIE FPYMMbl XUBbIX opraHn3Mos (bakTepuun: 6e3bsaaepHsble,
sAepHble: rpubbl, pacTeHUs, XXMBOTHbIE) M OCHOBHbIE FPYMNMbl pacTeHnin (BOAOPOCN, MXMU,
XBOLWM, NJayHbl, NAMNOPOTHMUKN, FTOJIOCEMEHHbIE N LIBETKOBbIE);

- onpeaensaTb OCHOBHbIE OpraHbl pacTeHU (4acTu KNETKN);

- 06BSACHATb CTPOEHUE U XKU3HEAEATENbHOCTb M3YYEHHbIX TPYNM XUBbIX OPraHM3MoB
(6bakTepuu, rpnbbl, BOAOPOCN, MXWU, XBOLLM, NayHbl, NANOPOTHUKMK, FOJIOCEMEHHbIE U
LLBETKOBbLIE);

5. MoHuMaTb CMbICN 6MONTIOrMYECKUX TEPMUHOB;

- XapakTepu3oBaTb MeToAbl bnonornyeckon Haykm (HabnogeHmne, cpaBHeHMe, SKCMEePUMEHT,
n3MepeHune) U UX posib B MO3HAHMN XWUBOW NPUpPOAbI;



- NPOBOAUTb 6MONOrMYECKME OMbIThbl U SKCMEPUMEHTLI N O6BACHATL UX pe3ynbTaTbl;
NosIb30BaTbCs YBEIMUYUTENbHLIMU NPUBOPaMN U MMETb 3/IEMEHTAPHbIE HABbIKK
NPUroTOBIEHNS U U3YYEHUSA MpenapaTos.

6. OueHMBaTb NoBeAeHME YesloBeKa C TOUKM 3peHUs 340pOBOro o6pasa >KU3Hu:
- UCNONb30BaTb 3HaHWA 6uonorum Npu cobaaeHUN NpaBuUa NOBCEAHEBHOW MMIMEHbI;
- pasnuyatb CbeAobHble N A40BUTbIE TPUBBLI N pacTeHUS CBOEN MECTHOCTMU.
MnaHupyembie pe3ynbTaTbl OCBOEHUSA NpeaMeTa
MpeaMeTHble pe3ynbTaTbl
B pe3synbTaTte nayyeHusa kypca obydatowimecs:

- HAYy4YnTCAa NoZIb30BaTbCA Hay4YHbIMXU METOAAMU ANA paCnNO3HAHUA brnonornyeckunx I'IpO6J'I€M;
AaBaTb Hay4HoOE 06BbsACHEHNE BMonorM4yeckmm CIJaKTaM, npoueccam, 4aBNeEHUAM,
3aKOHOMEPHOCTAM, UX POJIN B XXU3HWN OPraHN3MOB KN YeE/1I0BEKA, NMPoOBOANTb HabnoaeHns 3a
XNBbIMU OﬁbeKTaMM; onuceiBaTb buonormuyeckme O6'b€KTbI, npouecchbl U AaBNeHUNA,; CTaBUTb
HeCcnoXHble 6mMonormyeckme IKCNEPUMEHTbLI N MHTEPMNPETUPOBATb NX PE3Y/IbTAThI.

- OBJlaeeT cUCTEMOM BMOMOrMYecKuUx 3HaHUM - MOHATUAMUN, 3AKOHOMEPHOCTAMUN, 3aKOHaM|,
TEOPUAMUN, NMEWOLLIMMUN Ba>KHOE 06L|.|,€06pa3OBaTEJ'IbHOG M NO3HaBaTE/IbHOE 3HAYEHUNE,

- OCBOUT 06LLMe NpMeMbl: pauMoHanbHOW opraHu3aumMmn Tpyaa U OTAbIXa; BblpallnMBaHUs U
Pa3MHOXEHUS KyJIbTYPHbIX pacTeEHUI; npaBuna paboTbl B KabnHeTe bmuonoruu, c
bunonornyeckmMmMmn NpnbopamMmm n MHCTPYMEHTaAMMU.

- NpMoBpeTET HaBbIKM NUCMOSIb30BAHUSA HAy4YHO-MOMNYASPHOM NMTepaTypbl No 6Monoruu,
CrpaBoYHbIX MaTepuanoB (Ha 6yMaXKHbIX U SNEKTPOHHbIX HOCUTENSIX), pecypcoB NHTepHeTa
Npw BbINOSIHEHUWN yUYebHbIX 3aaau.

Ob6yyatoWnincs NoAYUYNT BO3MOXHOCTb HAYyUYUTbCS:

* OPMEHTMPOBATLCSA B CUCTEME MO3HABATENbHbIX LLEHHOCTEN - BOCMPUHMMATb MHMOPMaLMIO
610N0rMYECKOro CoaepXXaHnsi B Hay4YHO-MonynsipHon nutepaTtype, CpeAcTBax MacCoBOW
NHdopMaunmn n UHTepHeT-pecypcax, KpUTUYECKN OLLEHMBATb NOJTyUYEHHY0 MHbOopMauuio,
aHanu3upys ee coaep)XaHue v AaHHble 06 NCTOYHMKE MHDOPpMaLUK;

e co3ZaBaTb CO6CTBEHHbIE MUCbMEHHbIE U YCTHbIE COO6LEHNA 0 6MONTIOrMUYECKUX SIBTIEHUSX U
npoueccax Ha OCHOBE HECKOJ/IbKUX UCTOYHUKOB MH(OPMaLMM, COMPOBOXAaTb BbICTYMN/IEHNE
npeseHTaumelt, yuntbiBas 0CO6EHHOCTU ayaUTOPUM CBEPCTHUKOB.

Xusble opraHu3Mbl
Obyuarowuecs Haydartcs:

* BbIAENATb CyLLECTBEHHbIE MPU3HAKM BMONOrMYecKnX 06BHEKTOB M MPOLLECCOB, XapaKTepHbIX
ONs pacTeHui;

® OCYLLEeCTBAATb KnaccudurKaumio pacTeHN Ha OCHOBe onpeaeneHust nx NpUHaanexHocTm K
onpeaeneHHoON cMcTeMaTU4yecKon rpynne;

e pacKkpbiBaTb posib 6MONOrMKN B NPaKTUUYECKON AeATEeNbHOCTM Mo4eN; poSib pacTeHU B
XXWU3HU YenoBekKa;



® pasjindyaTtb NO BHEWHEMY BMNAY, CXEMaM U ONMNCaHUAM pealibHble 6rnonornyeckne ob6bLEKTHI
Nnn nx M306pa)KeHVI9|, BbIABJIATb OT/IMYUTENbHbIE NMPU3HAKN 6rnonornyeckmnx O6'beKTOB;

* YCTaHaB/IMBaTb B3aMMOCBA3UN MeXAy ocobeHHOoCTAMMU CTPOEHUNA U dJYHKLl,VIFlMVI KNETOK U
TKaHeVI, OopraHoB U CUCTEM OpraHoB,

® MCMONb30BaTb MeToAbl 6MoNOrM4YecKomn HayKu: HabnogaTb N onuceiBaTb Buonornyeckmne
06beKTbl 1 npouecchbl, CTaBUTb 6rnonormnyeckmne 3KCNEPUMEHTbI U 06BACHATb UX pe3ynbTaThl,

® ONKUCbIBATb W UCMOJIb30BaTb NMPUEMbI BbipalMBaHUSA N1 PA3MHOXEHUS KYNbTYpPHbIX
pacTeHuii, yxona 3a HAMMU;

e 3HaTb M cobntoaaTb Npasuaa paboTel B kKabmnHeTe 6uMonormn.

®* OpUEHTUPOBATLCA B CUCTEME MOpPaAJIbHbIX HOPM U LLEHHOCTEN MO OTHOLWLEHMIO K 06bekTaMm
XXNBOWN npunpoabl (I'IpVI3HaHVIe BbICOKOWM LIEHHOCTMW XWU3HW BO BCEX ee npoAaBJIEHUAX,
3KoJsiormyeckoe cosaHaHme, asMmoumMoHasIibHO-LUEHHOCTHOE OTHOLUEHNE K obbekTaM XnBon

npupoab!);

® OCO3HAHHO NCNoNb30BaTb 3HAHNA OCHOBHbIX NMpaBu/1 NOBEAEHNA B NPUPOAE; BbI6MpaTb
LeneBble U CMbIC/TOBbl€ YCTAHOBKWN B CBOUX OENCTBUAX U MOCTYynNnKax no OTHOWEHUIO K XMNBOM

npupoae;

¢ C034aBaTh COBCTBEHHbIE MNCbMEHHbIE U YCTHbIE COOBLLEHNSA O PACTEHUSAX, XXNUBOTHbIX,
6aKkTepusa 1 rpubax Ha OCHOBE HECKOJIbKUX UCTOYHUKOB MHMOPMaLMK, CONPOBOXAaThb
BbICTYM/IeHNE npe3eHTaumemn, yunTbiBas 0CO6eHHOCTM ayauTOpUM CBEPCTHUKOB;

e paboTaTb B rpymnne CBEPCTHUKOB MpU pelleHnn No3HaBaTesNbHbIX 3a4a4 CBSA3aHHbIX C
N3y4yeHMEeM 0COBEHHOCTEN CTPOEHUS N KU3HEAEATENbHOCTU pacTeHN, NNaHNPOBaTb
COBMECTHYI0 AesTeNbHOCTb, YUMTbIBAaTb MHEHME OKPYXXAloLWMX MU aAeKBaTHO OLEHUBATb
CO6CTBEHHbIV BKIa4 B AeATENbHOCTb FPynmbl.

MeTanpeaMeTHble pe3ynbTaTbl
PerynatueHble YY/[]

YMeHMe caMoCTOoSATeNbHO ONpeaensTb Lefin CBOero obydeHusl, ctTaBuTb U OpMyInMpoBaTb
ans cebs HoBble 3a4a4n B y4é€be 1 nosHaBaTeNbHOW AEATENbHOCTU, pa3BUBaTb MOTUBLI U
MHTEepecChbl CBOEN NO3HaBaTe/IbHOW AeATeNbHOCTH;

YMEHMEe CaMOCTOATENbHO MJIaHUPOBaTh NYTU AOCTMXEHMUS LleNen, B TOM Yncrne
anbTepHaTMBHbIE, OCO3HAHHO BbIbUpaTb Hambonee adhdekTnBHLIE COCObLI pelleHns
y4yebHbIX 1M Mo3HaBaTEe/bHbIX 3a4au;

YMEHMEe COOTHOCUTb CBOU AENCTBUSA C MIaHUPYEMbIMU pe3y/bTaTaMu, OCYLLECTBSATb
KOHTPO/Ib CBOEI AEeATENIbHOCTU B MPOLECCE AOCTUXEHUSA pe3ysibTaTa, onpeaensTb Cnocobbl
OENCTBUI B paMKaX NpeasioXeHHbIX YCN0BUiA n TpeboBaHnii, KOppekTMpoBaTb CBOU AENCTBUS
B COOTBETCTBMWU C U3MEHSAIOLWENCA CUTYyaunen;

YMeHMe OueHMBaTb NpaBUIbHOCTb BbINOMHEHUS yuyebHol 3agaum, co6CTBEHHblE BO3MOXHOCTHU
€€ pelleHuns;

BflaeHne OCHOBAMM CaMOKOHTPO/IS, CAMOOLLEHKN, NPUHATUS PEeLlEeHNIA U OCYLLECTBNEHNS
OCO3HaHHOro Bbibopa B y4ebHOM N NO3HaBaTeIbHOMN AesTesIbHOCTH;

Mo3HaBaTenbHble YY[



YMeHune onpeaenaTb NOHATUA, CO3AaBaTb 0606LU,eHMFI, yYCTaHaB/IMBATb aHA/I0OMUMU,
K}'IaCCVId)VILI,VIpOBaTb, CaMOCTOATENbHO BbI6VIpaTb OCHOBaHuA U KpUtepun an4d
K}'IaCCVId)VIKaLI,VIVI, yCTaHaB/nBaTb NpUYNHHO-CNEACTBEHHbIE CBA3UN, CTPOUTb JIOTN4YeECKoe
paccy>xXgeHmne, yMmo3aksitoueHmne (VIHD,YKTVIBHOG, AeAYKTUBHOE U MO aHaJ'IOFVIVI) n aenatb
BblBOAbI,

YMEHNE CO30aBaTb, MPUMEHATb U I'IpeOGDaBOBbIBaTb 3HaKn n CMMBOJIbl, MOAENTU N CXEMbI ANA
peweHnA y‘-le6HbIX M NMO3HaBaTEJIbHbIX 3a4a\,

CMbICJ/TOBOE YTEHUE,

dopMUpoOBaHME CUCTEMbI HayUYHbIX 3HAHMI O XXMBOW NPUPOAE N 3aKOHOMEPHOCTAX €é
pa3BUTUSA, NCTOPUYECKM BbICTPOM COKpallleHMn Buonormdeckoro pasHoobpasmsa B buocdepe
B pe3y/bTaTe AesTeNIbHOCTM Yef0BEKa AN CO3AaHMUS ECTECTBEHHO- Hay4YHOW KapTUHbI MUpPa;

npuMobpeTeHne onbiTa UCNOMb30BaHNSA METOA0B BMONOrMUYECcKOn HayKnu U NpoBeaeHus
HECOXHbIX 6MOIOrMYECKMNX SKCMEPUMEHTOB NI U3YUYEHUS XUBbIX OPraHM3MOB U YENIOBEKA,
npoBeAeHNEe 3KOIOrMYECKOr0o MOHUTOPUHIa B OKpYXXaloLllen cpene;

KoMMyHukaTuBHbIe YY]]

OcBoeHKne coumanbHbIX HOPM, NpaBwu/ NoOBeAEHUS, posiel U OpM coLManbHOM XU3HU B
rpynnax u coobwecrtBax, BK/JKOYasa B3poC/ble U couuanbHble coobliecTsa; y4actme B
LUKOSIbHOM CaMOynpaB/ieHNM U 06LLECTBEHHOW XMU3HW B Npeaenax Bo3pacTHbIX KOMMNEeTEHUWNH
C YYETOM pernoHanbHbIX, STHOKY/IbTYPHbIX, COLUMANbHbLIX U SKOHOMUYECKNX 0COBEHHOCTEN;

dhopMnpoBaHMe KOMMYHUKaTUBHOM KOMMETEHTHOCTM B OBLEHNN N COTPYAHNYECTBE CO
CBEpPCTHMKaMK, CTapwMMM U MAaaWmMMm B npouecce obpasoBaTesibHOM, 06LLeCTBEHHO
nosie3Homn, ydebHo-nccienoBaTebCkON, TBOPYECKON N APYTMX BUAOB AESTENbHOCTH;

yMeHWe OpraHn30BbIBaTb y4ebHOe COTPYAHMYECTBO U COBMECTHYHO AeATeNIbHOCTb C YYUTeNneM
N CBEPCTHUKaMMK, paboTaTb MHAMBUAYASILHO U B FPynne: HaXxo4uTb obluee pelleHne u
paspewaTtb KOHMANKTbI Ha OCHOBE COrflacoBaHMs MNO3ULUNIA U YUYETa MHTEPECOB,
¢hopMynupoBaTb, apryMeHTUpPOBaTb U OTCTaMBaTb CBOE MHEHUE;

JINYHOCTHbIE pe3ysbTaTbl

®opMUpoBaHME LLIeIOCTHOMO MUPOBO33PEHMSA, COOTBETCTBYIOLLENO0 COBPEMEHHOMY YPOBHIO
pa3BUTUSA HAYKMU N OBLLECTBEHHOW NPAKTUKM, YYUTHIBAIOLWErO COLMANbHOE, KYbTYPHOE,
A3bIKOBOE, AYXOBHOE MHOroo6pasne COBPEMEHHOr0 MUPA;

opMmnpoBaHMe 3KOIOrMUYECKO KybTypbl HA OCHOBE MPU3HAHUS LEHHOCTU XW3HU BO BCEX
€€ NposiBNEHNSIX U HEO6XO0ANUMOCTM OTBETCTBEHHOI0, 6€PEeXXHOro OTHOLWEHUS! K OKpYXKatoLen
cpeae;

dopMMpoBaHME OCHOB 3KOJIOMMYECKOMN FPaMOTHOCTM: CMNOCOBHOCTM OUEeHMBATb NMOCIEeACTBUS
AEeATENbHOCTM YyesioBeKka B NpuMpoae, BAmsiHMe pakTopoB pMCKa Ha 340pPOBbE YE0BEKA;
BblI6MpaTh LesieBble U CMbICNIOBbLIE YCTAHOBKM B CBOMX AENCTBUSX M MOCTYMNKax Mo
OTHOLLIEHUIO K XXMBOM NMpupoae, 340pOBbI0 CBOEMY U OKPYIXKAOLMX; OCO3HAHNE
HeobXxoaAMMOCTN AENCTBUM MO COXPaHEHUIO BuopasHoobpasns n NpUpoaHbIX MECTOOBUTAHMIA
BWAOB PACTEHWUIA U XMBOTHbIX.

CoaeprxaHue Kypca

MeToaonorus NpoeKTHOM U UccsiefoBaTeNbCKOW AeaTenbHocTb (1 yac)



OcCHOBHble BMAbI nccnegoBaTenbCkux paboT: Aoknaa, Te3UCbl, peLeH3ns, Hay4yHas cTaTbs,
Hay4HbIN oT4yeT, pedepaT, NpoekT, y4ebHo-nccnegosaTenbckasa pabora.

OCHOBHbI€e 3Tanbl Hay4HOro nccnegoBaHus. OCHOBHbIE MOHATUS UCCNen0BaTENbCKOM paboThi:
acrekT, rmnoTesa, MeTo[ UCcneaoBaHus, METOAO/IOrNMS Hay4YHOro No3HaHMs, Hay4yHas TeMa,
Hay4yHasa Teopusi, Hay4YHoe nuccnenoBaHme, 063op, 06bLEKT UCCenoBaHUs, NnpeameT
nccnenoBaHus, NpuUHLUKUM, npobreMa, Teopus, yMo3ak/oueHne. Boibop TeMbl
nccnenoBaTenbckon paboTbl. MpUHUMNLI Bbi6Oopa TeMbl U 060CHOBAHWE €€ aKTyaslbHOCTU.
dopMynMpoBaHue rmnoTesbl NccrenoBaHus. MNocTaHoBKa LENM 1 3afa4y uccnenoBaHus.

UccnepoBaHue cocTtaBa XeBaTeJibHOM pe3nHkM (2 yaca)

NcTopmns BO3HMKHOBEHUS XXeBaTeIbHOM PE3MHKU; ee COCTaB; Noie3Hble U HeraTuBHbIE
CBOWCTBA XeBaTeNIbHOW pPe3MHKN Ha OPraHn3M 4YesioBeKa; OT/IMYNE XEBATEIbHON PE3NHKMU
A5 B3POC/IbIX N AETEN Yepe3 CPaBHUTENbHbINA aHaNIM3 ee MHIFPeaANeHTOB; aHKEeTMpOBaHue
Ccpean yyalwmxcs WKObl; SKCNepUMeHTaslbHble NCCNef0oBaHMs Ha CNOCOBHOCTb KBauKu
peryinpoBaTb KUC/IOTHO-LLEN04YHOM 6anaHc B nonoctn pta (pH); B3aMMoCBS3b CaMOYyBCTBUS
N YCNEeBAEMOCTM YYEHMKA C MOCTOSHHbIM XXEBAHNEM PE3NUHKWN; MHEHME CreumanmcroB
(cTomaTos0ra, WKOMbHOrO MeapaboTHMKA) O NOJSIe3HbIX U HE OYEeHb CBOMCTBAX XXeBaTeNbHOM
PE3NHKW.

CkpbiTble no6aBku (2 yaca)

KoHcepBaHTbl. MapkupoBka E. CocTaB NpoAyKTOB NUTaHWs. BansiHme nuuesbix 4o6aBOK Ha
opraHu3M yenoseka. HaTypanbHble nuuieBble fo6aBkn. PekoMeHaaumMmn no ynotpebneHunto
PacCMOTPEHHbIX MPOAYKTOB MUTAHWUS

BnansiHne NMKMPOBKU Ha pa3BUTUE KOPHEBO CUCTEMbI KYJIbTYPHbIX pacTteHuin (2
yaca).

YcnoBus pasBuTUS TOMATOB U Nepua, CYyLHOCTb MUKUPOBKMW.
BnvsiHMe NMKMPOBKKN Ha pasBUTME M YPOXAMHOCTb TOMaTOB.
BnvsiHMe NMMKMPOBKKW Ha pasBUTME pasHbIX pacTeHUI B pasHoe BpeMs roaa.

JNinxeHonHankauums. NMpakTuueckoe 3HaUYeHUe IMWANHUKOB B )KU3HU yenoBeka (3
yaca)

NnwanHmkn. Cumbuos. TannoM. Tunbl TasIOMOB NULWLIANHUKOB. Bnonnankaums.
NInxeHonHamnkaums. Arenb. Kpacswue Bewecrsa nwanHmMkos. CTaTtuctmyeckme MeToabl
nccnenoBaHms. Metoanka namMepeHmst NPOEKTUBHOINO NOKPLITUS.

YcnoBusi npopacraHua ceMsaH daconum (2 yaca).
Cem4. CTpoeHune ceMeHU. YCroBus npopactaHnus CeMsiH.
MurmenTobl (7 yacos)

MUrmMeHTbl: aHTOUMaHbIl, x10poduan, KcaHTodmnn, kapatnHomnabl. MHankaTopbl. CnvpToBas
BbITS)XXKKa@ NMUrMeHTOB. XpoMaTorpadus. BnusHue marHmsa Ha ueT xnopodunna. PasgeneHune
CMecu CrnMpTopacTBOPMUMbIX MUIMEHTOB. MNMoayyeHne otnevaTkoB, poTorpaduii C NOMOLLbHO
pactBopa xnopodunna (no K. A. TumMmnpssesy). MNMonyyeHne pactuTenbHbIX KpacuTenen.
N3roToBneHne camogesnbHOM MHAMKATOpHOM 6ymarn. icnonb3oBaHMe NMIrMEHTOB B MULLIEBOW
NPOMbILL/TIEHHOCTMW.



dusmnonorua pacreHum (9 yacos)

BblpawimBaHme pacTeHUt B 3aKpbITOM cocyae. MvaponoHuka. BeiaeneHmne kucnopoga
pacTteHMsiMu B npouecce doTocnHTe3a. Obpa3oBaHMe OpraHMYEeCKNX BELLECTB pacTEHUAMM Ha
CBeTY.

Onpepnenutenb pacrteHui (6 yacoB)

MepBoLBeTbl. BUuaoBoi coctaB nepBoLBeToB. PoTOONpPEAENUTENb APEBECHO-KYCTapPHUKOBbIX
pacTeHU NMPULLKONbHOW TeppuTopuun. OnpeaeneHne AeHAPONTOrMYecKoro cocrasa.

YuyebHO - MeTOANUYeckoe obecneueHne

CnMUcoK nuTepaTtypbl 4na yuutensa

1. AnekcawwuHa, U. tO. EcTtecTBO3HaHMe C OCHOBaMKM 3KONOrMKU: 5 K.: npakT. paboTbl U nx
npoeeaeHue: KH. ang yumutens / U.10. AnekcawunHa, O.WN. laryteHko, H./N. OpeuweHko. — M.:
MpoceelweHne, 2005. - 174 c.

2. 'pomoBa, B. N. ®I'OC. HactonbHas kHura yuutens / B. U. N'pomosa, T. 0. CtopoxeBa.-
Capatos, 2013.- 120c.

3. Moucees, B. . ®usunonormusa n bnoxmmmsa pacteHnin. Metoanyeckmne ykasaHums K
NabopaTopHO — npakTuyeckmm 3aHaTtuam /B. M. Moucees, H. M. Peweukuin. - Nopkun, 2009. -
124 c.

4.MonuBaHoBa, K. H. NpoekTHas aAesATeNnbHOCTb WKOJbHUKOB: Mocobune ana yuntens / K.H.
MonueaHoBa. - M.: lNpoceBeweHne, 2011.- 179 c.

5. TumoHuH, A. K. Manbim npaktnkyM no 6otaHnke. Mopdonormsa u aHaToMmst pacTeEHUN :
yuyeb. nocobue ans crya. yuypexaeHun Bbiclw. npod. obpazosaHus / A.K.TUMOHUH,
B.P.®unnH, M.B.Hunosa, T. A. ®epoposa, A. C. beap. - M.: Akagemus, 2012. - 208 c.

6. MpoekTHas 1 nccnegoBaTesbCKkasa AEATENbHOCTb yYawmXcs. [DeKTPOHHbIN pecypc],

https://infourok.ru/proektnaya i issledovatelskaya deyatelnost uchaschihsya.-
574687.htm - cTaTbs B MHTEpHETE

7. KoHcepBaHTbI NULLEBLIE - CNMUCOK MX BUAOB (6e3onacHbie, onacHble, 3anpeLleHHbIe),
NMPMMEHeHne B NMULLEBOMN NMPOMbIWIEHHOCTU. [DNEKTPOHHbLIN
pecypc], http://xcook.info/konservanty- ctaTbsl B UHTEPHETE

Cnucok nutepaTtypbl Ana obyyarowmxcs

1.Mace4vHuk, B. B. Buonornsa. MHoroobpasmne noKpbITOCEMEHHbIX pacTeHUN. 6 Kiacc:
yyebHuk anga obuieobpasosar. yupexa. ®rocC /B.B.MaceuyHunk. — M.: Opoda, 2014. - 160 c.

2. NaceyHuk, B. B. buonorus. baktepumn, rpubbl, pacteHmna. 5 knacc: yyebHuk ans
obuieobpasosar. yupexa. ®rocC / B.B.Maceunuk. - M.: Jpoda, 2015. - 169 c.

3. Penmepc, H.®. Kpatkui cnoBapb 6uonornyecknx tepmuHos / H. ®. Penmepc. - M.:
MpoceBeweHne,1995. - 250 c.


https://infourok.ru/proektnaya_i_issledovatelskaya_deyatelnost_uchaschihsya.-574687.htm
https://infourok.ru/proektnaya_i_issledovatelskaya_deyatelnost_uchaschihsya.-574687.htm
http://xcook.info/konservanty-
http://bookza.ru/book.php?id=3049436
http://bookza.ru/book.php?id=3049436
http://bookza.ru/book.php?id=3049436
http://bookza.ru/book.php?id=3049436

4. WaHuep, N. A. PacTeHus cpegHeilt nonocel EBponelickon Poccuum / U. A. WaHuep. — M.:
ToBapuLecTBO Hay4HbIx nagaHumn KMK, 2007. - 470 c.

5. fA3blkoBa, M. [0. LUKONbHbIA NpakTUKyM no 6uonorun / M. 10. f3bikoBa, PeitoB I.J1.,
Bpybenb E.M. - Camapa: Camapckuin yHusepcuteT, 2003. - 104 c.

6.JInxeHonHANKaUMS. [DNEKTPOHHbIN pecypc]

http://wiki.iteach.ru/images/b/b3/Nikushina Nm.pdf

7. TvaponoHuKa- cant 0 rmMApONoOHHOM BblpalMBaHUKM pacTeHuin. http://www.ponics.ru
8. OTKPpbITbIM aTnac pacteHuit Poccum n conpenenbHbix cTpaH. OnpeaennTtenb pacTeHMn on-
line. . [2nekTpoHHbIN pecypc], http://www.plantarium.ru/

MynbTUMeauiiHble cpeacTBa

[MporpaMmsl

1. BupTyanbHbIi XnBOMN yronok - http://school-collection.edu.ru/catalog/rubr/c18f9c03-
c7d3-1f36-55ea-baec59269170/114724

2. Ypoku 6uonormm Knpunna n Medoamnsa «PacteHus. baktepun. Mpmbbl» 6 knacc

Bugeo

1. ®usunonormsa pacteHui. Mpaktnkym B LMM. Yactb 4. MeToabl onpeaeneHms nMrMeHToB
(E. BbikoBa)- https://youtu.be/c8od-HIi6VI

2.0usnonorns pacreHui. Jlekummn npodeccopa MoCKOBCKOro rocy4apCTBEHHOMO
yHuBepcuteta nmeHun M.B. JlomoHocoBa B.B. Yyba. -
https://youtu.be/uxhOxCWwOPo?list=PLg5hGWHKnNVwWJAF8ji mZIQOhFRjRNPoP9

3. Camas nonesHas nporpamma. KoHcepsaHThl (19.09.2015) HD. -
https://youtu.be/P9uhdyYEaHU

Cnu1coK Ucnosib30BaHHOW NIMTepaTypbl

1. MporpamMmma ocHoBHOro obuwero obpasoBaHusa. bnonormsa. 5-9 knaccel (aBTOpbI
B.B. MaceuHuk, B.B. NaTiowwnH, I.T. lUBeuos) / Paboune nporpammbl. buonorus. 5-9
Knaccbl: ydebHo-MeToamueckoe nocobue. - M.: poda, 2013.

2. beceawnHa, J1. A. lNpoekTHasa AesaTenbHOCTb B buonornyeckom obpasosanum / J1. A.
beceanHa / / Bunonormna B wkone. - 2010. - N22.- C. 16-18

3. IpuweHko, A. Nrpa uBeTOB, UM NUIMEHTbI B Hawen XxusHn / A. puweHko, C. B.
Kopaukasa / / buonorusa B wkone. - 2010. -N%6.

4. MapwuHa, A. B. MNepexoa Ha ®IFOC ocHoBHOro obuwero obpasoBaHuns: Npobnembl B
DeATenbHOCTM yuutens buonornm n nytn mx pewenmns / A. B. MapuHa / / buonorus s
wkone. - N°1. - 2016. - C.17-24

5. MapwuHa, A .B. Bonpocb! WKOABbHOIO yuntens 6Monornm K npoekTHOMN AeSTeNbHOCTU
ydawmxcs B ycnosusax nepexoga Ha ®rocC / A. B.MapwuHa, C. H. TpudoHosa, T. B.
HoBaeBa // Bnonoruna B wkone. - 2014. -N°5. - C.17-19

6. [laenosa, .A. ®DopMMnpoBaHME Y YYaLMXCA NO3HaBaTEsNbHbIX YHUBEPCAbHbIX
y4debHbIX 4eNCTBUIN MOCPEACTBOM OCBOEHMS npegMeTHon uHdopmaumm / IT.A. MNasnosa
// Bnonorunsa B wkone. - 2013. -N%4. - C.14-16

MpunoxeHue A
NMurMeHTbI
OnbiT 1. NoueMy nenecrkn yBeTkoB 6enbie?

Llenb: ybeantbcsa B TOM, 4To 6€/bln LBET sienecTkoB dhuranku, pomaiikm, 6eno nnanm m
Apyrmnx uBetoB 06ycnoBAEH He HaIMUYMeM Kpacswero BelwecTsa, a pa3B1MTon CUCTEMON
MEeXK/eTHUKOB.


http://wiki.iteach.ru/images/b/b3/Nikushina_Nm.pdf
http://www.ponics.ru/
http://www.plantarium.ru/
http://school-collection.edu.ru/catalog/rubr/c18f9c03-c7d3-1f36-55ea-baec59269170/114724
http://school-collection.edu.ru/catalog/rubr/c18f9c03-c7d3-1f36-55ea-baec59269170/114724
https://youtu.be/c8od-Hli6VI
https://youtu.be/uxhOxCWw0Po?list=PLg5hGWHKnVwJAF8ji_mZlQOhFRjRNPoP9

1. PaccMoTpuTe Noa MUKPOCKOMOM NienecTok 6enoro uBeTka huanku.
2. YaanuTe Bo3AyX M3 MEXKIETHMKOB. DTO MOXHO cAeNaTh HECKOJIbKMMUK crnocobamu.[3]

A. OCTOpO)KHO COXMUTE NenecTtok nasblaMun. BOBLI,YX N3 MEXKJ/IETHUKOB BbIXOAUT, U
lenecToK CTaHoBUTCS 6ecuBeTHbIM U npo3payHbiM, KaK nea.

b. MNMorpy3uTte nenectkn B BoAy. Yepes HECKO/IbKO 4YacoB, Koraa Boja yepes ycTbuua
NMPOHUKHET B MEXKJ/IETHUKWN, NenecTkn CTaHyT 6ecuBeTHbIMN.

B. Jlenectkn nomectuTe B Wwnpul, (6€3 urnbl) U 3anosiHATE ero BoAOW. YCTaHOBMB LUMpPUL
HaKOHEYHWUKOM BBEPX, 3aABUHbTE MOpPLUEHb, YTOObI BbITECHUTbL BO3AyX. [ocne 3Toro
3aKpoiTe nasblLeM O0TBEpPCTME HaKOHEYHWKA 1 0TBEAMTE NoplleHb BHM3. B pe3synbTaTte
CO34aBLUErocs paspexeHns U3 IENecTKOB B BOAY HaYHYT BblAENSATbLCS My3blpbKX BO3AyXa.
Yepes 1-2 MUH BO3AyX U3 MEXK/IETHUKOB BbIAET. BHOBb BABWHbTE MOPLUEHb B LUMNPUL, —
BOAA MOCTYMNUT B MEXK/IETHUKMN, N NENECTOK CTaHET Mpo3payHbIM.

3. PaccmoTpuTe noa MMKPOCKOMOM JIENecToK LBEeTKa q)MaJ'IKM, CcTaBLINi npo3payHbIiM nocne
onbiTa. Bo3gyLlHble MEXKNEeTHUKN NCYesnu.

BbiBoa: 6enbln LBET NENecTKoB LBETOB O6YCJ'IOBJ'IEH pa3BI/1TOl71 CUCTEMOWN MEXKJTIETHUKOB.
OonbIT 2. N3yuyeHne MHANKATOPHbIX CBOMCTB aHTOLMAHOB

AHTOLUMAHbI — BOAOPACTBOPUMbIE MUIMEHTbI. X BOAHYH BbITSIXXKY MOXHO MOJIyUYnUTb U3
CBEK/1bl, U3 IMCTbEB KPACHOKOYAHHOW KanyCTbl UM U3 JIENeCTKOB LIBETKOB C LIBETOBOM
rammon oT po3oBon o dpuonetoson. Ans atoro 0,5-1 r pacTuTenbHOro BewecTsa Hano
NOMECTUTb B CTYMNKY N U3MENbUYNTb C HEGONbLLUMM KOIMYECTBOM XOPOLLO MPOMbITOrO Nnecka,
n06aBuTb 0KONO 5 Mn BOAblI U OTOMABTPOBATL NOMYUYMBLUMINCSA pacTBOp. B 3aBMCcMMOCTM OT
BWAa pacTeHUs Takas BbITSXXKa MOXET 6biTb ronyboro, cnHero, hnosneToBoro, po3oBoro,
MasIMHOBOro LBETAa.

AHTOUMAHbI TaKXe CoAep)KaTCs B CBEKOJIbHOM COKE W COKe M0A0B MHOMMX PacTeHWA:
CMOPOANHbI, YEPHOMI0AHON PSIGUHbI, BULLIHW, MaNUHbI.

[Janee HaMm noHagnobsaTcs 1% consHas KucnoTta nnm crtonosbin ykcyc, 0,001% pacrtsop
rMapoKCcuAa HaTpMs MK NOPOLLOK MUTLEBOM CoAbl, MPOBUPKM U MHANMKATOpPHas byMmara.

B unctyto npobupky Hanente 2-3 M/ BbITSXKKW MUITMEHTOB, AobaBbTe 1-2 Kanaum
pa3baBieHHOM KUCNOTbl. ECNu nony4yeHHas BbITS)KKA aHTOLMAHOB MMesa nepBoHayaibHO
6ypoBaTyto okpacky, To nocie gobasneHns Kanenb KMCI0Tbl OHa NPUMET KpacuBbIn pO30BO-
KpacHbI UBeT. U3MeHeHMs1 OKpacKn CBsI3aHbl C NEPECTPOMNKaAMM B MOJIEKYJSIE€ aHTOLUMAHa.

Onpegenute pH pacTtsopa C NOMOLLbIO MHAMKATOPHOM ByMarn n gobaBnsamnte no Kannsm
pa3baBsieHHYIO WenoYb UM HEMHOrO, Ha CaMOM KOHYMKE HOXKa, MOpoLLKa NMUTbLEBOK COAbI.
MpoHabniogaTe 3a UIBMEHEHMEM OKpaCKK pacTBopa no mepe nameHeHus pH. Lmkn
N3MEeHeHMs OKPaCKM aHTOLMAHOBbIX pacTBOPOB NOA AENCTBUMEM KUC/OT U LLeoYeN MOXHO
NOBTOPUTb HECKOJIbKO pas.

NcnbiTanTe MHAMKATOPHbIE CBOWCTBA pacTBOPOB aHTOLMAHOB, BblAENEHHbIX U3 Pa3HbIX
pacTteHuin. (PacTBopbl MUIMEHTOB 6bICTPO MOPTATCS, MO3TOMY MX Jlyylle XpPaHUTb B
X0JI0AWUSIbHUKE M FOTOBUTb HEMOCPEACTBEHHO Nepes OnbiTOM.) BbiBOA: aHTOUMAHbI U3MEHSIOT
OKpacky B 3aBMCMMOCTU OT pH cpeabl, UX BOAHblE PacTBOPbl MOXHO UCMO/Ib30BaTb B
KauyeCTBe KMC/TIOTHO-LENOUYHbIX MHAMKATOPOB.

OnbiT 3. [lokasaTesnibCTBO BJIMAHMA MAarHua Ha uBeT xnopodwunna



XapakTepHoe ansi xiopoduninia nornoweHne ceeta onpeaensieTcs XMMMYeCcKon CTPYKTYpoi
ero Monekysnbl. CUCTEMA COMPSKEHHbIX ABONHbIX CBSA3EM UrpaeT 60bLlyo posb B
NorsoWeHnn cnHe-OuoNeToBbIX Nyyen. MNpUCyTCTBME MarHus B sape MoseKy bl
obycnoBnvBaeT NornoLleHne B KpacHol obnactu. HapyleHune CTpyKTypbl, HanpuMep
yaaneHue u3s Mosiekysbl MarH1sa, NpUBOAUT K U3MEHEHUIO LBeTa xsopodunna. Yaanutb 13
xnopodunna MarHuii MOXXHo, NpoAenas peakuunto B3auMoaencTBma xnopoduna ¢ KUCNOTON.

Ons paboTbl NOHAA065TCS CBEXUE NUCTbS 3/1aKOB UIM KOMHATHbIX pacTeHuii, 95% 3TUNOBbIN
cnupT, hapdopoBas CTynka c NeCTMKOM, BOPOHKa U (punbTpoBanbHaa bymara, 10% pacTtsop
CONSIHON KUC/OTbI, YKCYCHOKUCbIA UMHK, CMMPTOBKA, NuneTka, 4 npobupku.

OcTopoxHo! He 3abbiBaliTe 0 NpaBunax paboTbl C KOHLEHTPUPOBAHHbLIMWU KMCNOTaMu!

CHayana Haao NoNy4YnTb CIUPTOBYHO BbITSKKY MUIMEHTOB NCTA. [Na 3TOro K U3MeslbYe€HHbIM
NNCTbaM (ANns onbiTa 4OCTaTOYHO 1-2 nncTbeB NnenaproHmn) aobasbTe 5-10 MA 3TUNOBOrO
CNNpPTa, Ha KOHYMKe HoXa nopowok CaCO3 (Men) Ana HeNnTpanusaumm KUCIOT KNeTOYHOro
coka u pasoTpute B ¢hapdopoBoOi CTynKke A0 O4HOPOAHON 3esieHo Macchl. MNMpunenTe ewe
3TUNOBOrO CNMpPTa M OCTOPOXXHO NMPOAOSIKANTE pacTMpaHue, Noka CNUMPT HE OKPacKTCS B
WHTEHCMBHO 3eNeHblii LUBET. MNosyYeHHYIO CMUPTOBYHO BbITSXKKY OTGUNLTPYNTE B UMCTYIO
CyXyt0 Npobupky nnun konoby.

PaccMoTpuTe nony4YeHHbIW pacTBop xsopoduina B NpoxXoasileM cBeTe (OH MMEET 3efleHbIn
LBET) M B OTPAXeHHOM CBeTe (BULLHEBO-KpPaCHbI — aBneHne dnyopecueHunm). Ecnm
006aBnNTb K BbITSXKKE (B OTAENbHOW NpobupKe) HECKONbKO Kanesb BoAbl U BCTPAXHYTb, TO
Npo3payHbin pacTBoOp Xnopodunna MyTHeeT (SBneHne hyopecueHumMn ncyesaer).

MepeHecuTe No 2-3 M1 CMUPTOBOM BbITSXKN NMUIMEHTOB B TPU YUCTble Npobupkn. OaHa 13
NpobupoK KOHTPO/bHAs, B ABe apyrue nobasbTe No 2-3 Kanau pacTBopa COMSIHOW KUCAOThI.
LiBeT pacTBOopa MeHseTCs Ha Oypblii: B pe3ysibTaTe B3auMOAENCTBUSA C KNC/IOTOM MarHun B
Mosiekyne xaopodunna 3amellaeTca AByMS aToMaMu Bogopoaa n obpasyeTtcsa BewwecTso
b6yporo useta - deodutnH. OgHY 13 Npobrpok c GeodPUTUHOM OCTaBbTe AJ11 KOHTPONS, a B
APYryl0 BHECMTE Ha KOHUYMKE HOXa YKCYCHOKUCbIN LMHK U Harpente Ha BoasiHoM 6aHe Ao
KMMeHns. ATOM LUMHKa 3aMeLlaeT aToMbl Bogopoaa (3aMecTuBlUMe paHee MarHun) B
Monekyne xnopodunna u 6ypbin LBET pacTBOpa BHOBb MEHSIETCS Ha 3eNIeHbIN.

BbiBoA: UBET x/lopoduana 3aBUCUT OT HANIMUNS METAINIOOPraHMYECKOW CBS3N B €ro
Monekyre.

OnbIT 4. I3yueHMe 3aBUCMMOCTHU LiBEeTa BbITAXXKU MUIMEHTOB JINCTa OT KOJIMYecTBa
xnopodunna

B 3TOM onbiTe CBET AO/MKEH MPOXOAUTL Yepes3 pacTBoOp XJopodussa CHU3Y BBEPX — HaM
MoHaaobuTCa NCTOYHUK CBETA, KOTOPbIM MOXHO pasMeCcTuTb Nod Npobupkoi. 3To MoXeT
6bITb MONOXEHHAs FOPM3OHTaNbHO HacToNbHas naMna 6e3 abaxypa, ocBeTuTeNb AN
aKBapuyMa, MOLHbIA pOHapb M T.M. KpoMe Toro, Hy>HO NMPUroTOBUTb TEMHO-3E/1EHYIO
CNMPTOBYIO BbITSXKKY MUIMEHTOB SINCTA, KaK yKa3aHo B onbITe 3.

Bbicokyto npobupky obepHuTe YepHon 6ymaroi, uTobbl CBET HE nNonaaasn Ha pacTtBop cHOKy,
M NOMECTUTE ee Hag UCTOYHUKOM cBeTa. CMOTpuTe B Npobupky cBepxy n aobaBnsinte B Hee
HebOoNbWMMM NOpUMSAMN pacTBOp xaopodunna.

Moka BbITSXXKKN B MPOOUpPKe HEMHOIO, ee LBET U3yMPYAHO-3€/1€HbIN — 3@ CYET MOr/IOWEHNS B
nepeyto oyepenb nyyen cuHe-(pnoneToBor U KpacHon obnacren cnektpa. Fonybbie, xentble
N OpaHXXeBble Slyuun MoraowatoTcs B odeHb Hebonbwomn cteneHn. OgHako No mepe
yBesiIMdeHuns KosimdecTBa BbITSH)KKN B Npobupke cymMMapHoe KOsiM4ecTBO MOrnoweHHoro ceeTa
B 3TMX obnactax (CHayana B ronyboin 1 xenton obnactsax cnekTpa, a 3aTeM U 3e/eHbIX
nyyen) Bo3pactaeT. Ha onpegesneHHOM 3Tane OCTaloTCs HeMNor/IoWeHHbIMY TOMTIbKO AasibHMe
KpacHble fly4n, 1 pactBop B npobupke npunobpeTaeT BMILHEBO-KPACHbINM LBET.



BbiBoA: xnopodwunn nornowaet Ayyn 6onbliei YacTm BUAMMOrO CNekTpa, HO MHTEHCUMBHOCTb
MOrsIoWEHNsI pa3HbIX NyyYen HeoanHakoBa. CyMMapHoOe noraoweHne 3aBnucuT ot obuiero
KonuyecTBa xaopodunna.

OnbiT 5. PazapeneHne cMecu cnMpTopacTBOpMMbIX MUTMEHTOB

MpUroToBUM CMMPTOBYHIO BbITSXKKY NMUIMeHTOB nncta (OnbIT 3). BbITS)XKa UMEET 3eNeHbli
LBET, HO Ha CaMOM Aefle B HEN, MOMUMO XJI0POPUINOB, COAEPXKATCS U XKENTbIE MUTMEHTHI
rpynnbl KAPOTUMHOMAOB — KapOTMH N KCaHTodunn. Y6eanTbcs B 3TOM MOXHO HECKOJIbKUMMU
cnocobamu.

Ha dunbTpoBanbHyto 6yMary HaHecuTe CTEKISHHOM NasiouKoM Kansa noayyeHHoM
CMMPTOBON BbITSXKKWN MUrMEHTOB Nncta. Yepes 3-5 MMH Ha 6ymare o6pa3ytoTcs LBeTHble
KOHLIeHTpUYeCcKue Kpyru: B LLeHTpe 3eneHblin (Xnopodunin), CHapyXu — XenTbli
(kapoTuHoMAbl).

Monocky dunbTpoBanbHON BymMaru LWUMPUHOM NpUMEpPHO B 1 cM 1 anuHoin 20 cM norpysute
OZHUM KOHLIOM B NpOBUPKY C BbITSXKOM. Yepe3s HeCKO/IbKO MUHYT Ha byMare nosBuTCS
3eneHas nosioca xo0poduna, a Bbllle Hee — XenTble NoJ0Chl KAPOTUHONAOB (KapOoTUHa M
KcaHTodunna). B 3eneHon 30He MOXHO pa3nnunTb ABE MOJOChI: 3eneHyto (xnopodunn a) u
3eneHo-xenTyto (xnopodunn b).

PaspeneHune nurmeHToB 06yCnoBneHoO Ux pasnnMyHon agcopbumnen (nornoweHnem B
NOBEPXHOCTHOM C/10€e) Ha hUNbTpoBaabHON 6yMare U HEOANHAKOBOW pacTBOPMMOCTbIO B
pacTBopuTeNne, B AAHHOM c/lydae — 3TUI0BOM cnnpTe. KapoTUHOMAbI Xy>XXe, N0 CPaBHEHUIO C
xnopoduanoMm, agcopbupytotcs Ha dunbTpoBanbHOM bymare, nepeaBuratoTcs No Hemn
hanbwe xnopodunna.

Ha pasnnyHoli pacTBOPUMOCTM NMUIMEHTOB B pa3HbiX pacTBOPUTENSIX OCHOBAH eLle OAWH
cnocob ux pasgeneHus. Ans atoit paboTbl HAM NMOHAZ0OUTCA YMCTLIN (AN 3anpaBky
3aXkuranok) 6eH3unH.

OcTopoxxHo! He 3abbiBanTe 0 npasuiax paboTbl C OrHEONACHbIMM XNAKOCTAMMU!

B npobupky Hanente 2—-3 MN CANPTOBOM BbITS)XKKN MUIMEHTOB NINCTa, A06aBbTE CTOJIbKO Xe
6eH3nHa n 1-2 kanam Boabl. 3akponTte NpobumpkKy nNpobkoi (MOXHO 1 60MbWIMM NanbLeM),
3HepruyHo B3bonTalTe B TeyeHne 2-3 MUH U AaiiTe OTCTOATbLCS.

Xunakocte B Npobupke pasgenutcs Ha Asa cnos: 6onee nerkmm 6eH3nH HaBepxy, CNUpT —
BHM3Y. CnunpT 6yaeT oKpalleH B XeNTbln UBET MUIMEHTOM KCaHTOMU/II0OM, KOTOPbIA B
6eH3MHe He pacTBopsieTcs. beH3nHOBbLIN cnon 6yaeT 3e/1eHbIM 3a CHET pacTBOPEHHOr0 B HEM
xnopodumnna. Ha caMoM gene Tam Xxe, B 6€H3MHOBOM C/lo€, COAEPXKMUTCS U KAPOTMH, HO €ro
LBET MAaCKMPYETCSH MHTEHCMBHO 3€/IeHbIM LBETOM XJiopodwunna.

YT06bl Y6EanTbCcsa B TOM, YTO B 6EH3MHOBOM C/10€ AENCTBUTENbHO NPUCYTCTBYET MUIMEHT
KapoTuH, HaM NoHagobutca 20% pacTBop rmapoKcmaa HaTpust NN rMAPOKCMAa Kanus.

OctopoxxHo! He 3abbiBanTe 0 npaBunax paboTbl C KOHLEHTPUPOBAHHOW LLENOYbIO!

Mo XMMMUYECKOMY CTPOEHUI0 XNopoduai npeacrasnisieT cobon cnoXxHbin 3dunp aAnkapboHoBOM
KNCNOTbI XJI0pOodUANMHA U ABYX CMMPTOB: MeTUoBoro n durtona. MNpun B3anmoaencTenm
CNOXHbIX 3MPOB CO LeSIoYyaMn NPOUCXOANUT PeaKLUs OMbIIEHNS — Pa3pbiB CIIOXHO3(MUPHbIX
cBs3en ¢ obpasoBaHMeEM COMM AAHHOW KMUCOTbl U CNUPTOB. B pe3ynbTaTte peakumy OMblAeHUS
xnopodwunna obpasyeTcs HaTpueBas MM Kaamesas Cofib XNopodunanHa, METUNOBbLIN CANPT
n cuton.



HaneiTte B npobupky 2-3 M CAMPTOBOM BbITSXKW NMUIMeHTOB, A06aBbTe 4-5 kanenb 20%
pacTBoOpa LWenouun, 3akporite npobupky npobkon (B AaHHOM cny4vyae MMeHHO Npobkoi, He
nanbuem!), B3bontanTe. MponcxoauT peakums B3auMoAENCTBUS XN0poduia co Wenoybto.
LiBeT pacTBOpa He MeHSEeTCs, TaK KakK X/10podUINHBI HAaTPUS N Kanus UMEKOT 3eNeHYIo
OKpacky.

Job6aBbTe B Npobupky 6eH3nH B TakoM Konmnyectse, 4Tobbl 06Wwmnin 06beM XNAKOCTU B
npobupke yBenunuuacs B ABa pasa, B3bontante n gante oTctoaTbcsa. Xnakoctb B npobumpke
pasgennTcsa Ha ABa Cfios — BHU3Y CNUPT, HaBepXxy — 6onee nerkum 6eH3nH.

HuxHWni CI'IMpTOBOVI cnom OKpacuTca B 3efeHbli uBeT 6narop,ap;| MNPUCYTCTBUIO B HEM COJIUN —
X}'IOpOCbVIJ'IJ'IVIHa HaTpu4a, KOTopas, B OT/IN4MNE OT xnopocbmnna, B 6eH3unHe HepacTBOpMMa.
30echb Xe, B CMMPTOBOM CJ10€, HaxoanTCd NUIrMEHT KcaHTOCbMJ'I}'I, HO €ro okpacka
MacCKunpyeTca MHTEHCUBHO 3€J1IEHbIM LIBETOM HanMGBOﬁ conn XJ'IOpOd)MJ'IJ'IMHa. BerHVIVI cnon
6eH3nHa 6y,u,eT OKpalleH B XKENTbIA LBET NMUIMEHTOM KapOTUHOM.

BbiBOA: CNMPTOBAs BbITSAXKaA JINCTA COAEPXUT XJ'IOpO(bMJ'IJ'I M ABa XENTbIX NUrMEHTaA —
KapoThH “ KcaHTOCbVIJ'IJ'I. LiBeT nucra pacteHusa B nepsyto ovepeab 3aBUCUT OT
KOTMYECTBEHHOI0O COOTHOWEHUA 3TUX NMNTMEHTOB, @ TAaKXXE OT BO3MOXXHOI0 NpuUCyTCTBUA
MMrMEHTOB rpynnbl aHTOLIMAHOB.

B npoaonxeHne paboTbl MHTEPECHO B3ATb AN aHaNM3a 3KCTPaKThl IMCTbEB Pa3HOro LIBETA
pasHbIX BMAOB PacTEHW 1 pa3HOro Bo3pacrta. Bapocsbie cchopMMpOBaBLUMECS NUCTbS
coaepxart 6onblie xnopodunna, yem monoabie. CTapble IMCTbA coaepaT 60/bLie XKeNTbIX
NMUrMeHToB. [M03TOMY OKpacka /IMCTa U3MEHAETCS C BO3PACTOM: OT XEJITO-3€/1eHOMN Y
MONOAbIX A0 MHTEHCMBHO 3€/1€HONM Y B3POC/bIX W XENTOW Y ONnaAatowmnx 0CEHHUX NINCTLEB.

OnbIT 6. MonyueHne pacTUTeNibHbIX KpacuTenemu
1. Mony4yeHne KpacuTens U3 TyKOBOM LUENyXH

DKCTPAKT LWeNyxu NyKa LWMPOKO NPUMEHSETCA AN OKpallMBaHUS NULLEBbLIX NPOAYKTOB U
TKaHEN B XKeNTO-KOPUYHEBbIN LBET.

Ons paboTbl MOHaAo6ATCA Xeneszo-aMMoHUIMHbIE kBacubl [(NH4)2504 x Fe2(S04)3 x 24
H20] n cynbdat xenesa (II).

1. 100 r nykoBoi wenyxu 3anente Ha 30-35 muH 1 n Tenson Boabl, AobaBbTe 1 YaHyto
NOXKY NMUTbLEBOW coAabl M npokunatute 1,5 4 Ha cnaboMm orHe, crnerka noMewnBsas.

2. DKCTpaKT cfenTe, a Wwenyxy ayka elle pas 3anemte HebonblmMM KOINYECTBOM BOAbI U
NpoKNNaTUTE B TedyeHme yaca. CHoBa C/enTe 3KCTPaKT, CMewanTe ¢ NOJIlyYEeHHOW paHee
nopuuen n gante oTCTOATbCA. N5 yBENIMUYEHUA KOHLEHTPALMKN KpacuUTens Noy4YeHHbIn
3KCTPaKT MOXHO ynapuThb.

[ns nony4yeHus CTOMKOro oKpalMBaHMS HY>KHO MCMOJIb30BaTb NPOTpaBuTENb (4 I KBACLOB
nnn 1 r cynbdata xenesa Ha 2 11 Boabl). OKpacKy MOXHO NpoBOAUTb TPEMSA criocobamu:

a) C NnpeaBapuUTENibHbIM NPOTPaBIMBAHMUEM: OKpalLMBaEMbI MaTepuan npokmnatiTe 15-20
MWH B pacTBOpe NpoTpaBuUTeNns, 3aTEM NnepesioXnTe B XONO0AHbIA pacTBOpP Kpacutens u
npokmnatTute 45-60 MUH;

6) c ogHOBpEeMeHHbIM NpOoTpaB/NBaHMUEM: pacTBop NMpoTpasuTens AobasBbTe K pacTBOpy
KpacuTtens, onycTuTe Tyaa OKpallMBaeMbI MaTepuan U, BCe BpeMs ero nepesopayvnBas,
aoseanTte 40 KUNEHUS;



B) c nocnegywwmnMm npoTpaBiBaHMEM: MaTepUan NPoKUNATUTE OKOJ10 lus oTBape
Kpacutensd, 3aTeM nobaebTe B pacTBOp NpOTpaBUTEIb U KUNATUTE E€LUE 40 MUH.

3. OKpalleHHYI0 TKaHb WK MPsHKY NponosiowmTe B TEMION BOAE, B KOTOPYHO A06aBNeHO
HEMHOro CTOJIOBOrO YKCyca.

MpY KUNSYEHUN B SKCTPAKTE U3 JIYKOBOW LLUENYXM MaTepuan nocTteneHHO OKpacuTCcs B TEMHO-
KOpUYHEBbIN LBeT. Mpn 04HOBPEMEHHOM MCMNOSIb30BaHMM KBacLOB Unn cynbdata xenesa (1I)
MaTepuan OKpacuTCst B YepHblii LBET.

I1. Mony4yeHune yepHU U3 pacTUTENIbHOIO MaTepuana

HekoTopble BUAbl pacTUTENBHOIO Cbipbs, 6oratoro Ay6ubHbIMK BewecTBaMu, MOryT 6biTb
NMCNONb30BaHbl B KavecTBe YepHun. [Ana pabotbl noHanobutca cynbdat xenesa (1I).

1. NMpuroTtoBbTe 20% BOAHBLIN pacTBOp cynbdaTta xenesa (II).

2. 3anenTe 2 r cyxoro 4yamHoro nucrta 50 mn ropsiyein Boabl 1 HarpesanTe 30-40 MUH Ha
Kunsauwen sogaHon 6aHe.

3. PacTtBop oThunbTpylTe, K ocaaky aobasbTe ewe 20-25 MA BOAbI, NPOKMMAATUTE N CHOBA
oThunbTpyrte. GunbTpaTthl 06beanHUTE M YNapbTe A0 06bema 8-10 mn.

4. K 2 mn Tennoro dunbTpaTta gobasbte 0,5-1 Mn 20% pactBopa cynbdata xenesa (II) go
NosIB/IEHNSA YepHOro LBeTa. YTobbl 3arycTutb YyepHuna, gobasbTe 1-2 r caxapHoro necka.

BmecTo 4as MOXHO MCNoNb30BaTb APYroe cbipbe, 6oratoe Ay6UNbHLIMX BELEeCTBaMM:
Ay60BYIO KOPY, KOPHWU NTanyaTky NpsaMOCTOsiYEN UMW LaBens Kyp4yaBoro, niaoabl KOHCKOro
KawTaHa 0bbIKHOBEHHOIO MM By3nHbI YepHol. Takoro Matepuana ans pabotbl noHaaobuTcs
50-100 .

OnbIT 7. U3roToBsieHMe caMofAesibHOM MHAUKATOPHOMK 6ymarm

Jly4lWwMM MHOMKATOPHbLIMU CBOMCTBaMKM 061a4aeT BbITSXKKA M3 JIMCTbEB KPAaCHOKOYAHHOM
Kanyctbl. IcxoaHO OHa MMeeT MasIMHOBO-CMPEHEBLIN LBET. B cnnbHokmncnom cpege (pH 2-3)
npunobpeTtaeT KpacHbln, a npu pH 4-5 - po3oBbIi UBeT. [Janee No Mepe HeENTpannsaumnm
pO30BO-KpacCHbI LBET N3MEHSIETCS CHa4yana Ha CMPEHEBBLIN, 3aTeM Ha CBETNO-CUHMIK (pH 6-
7). MNMpwn nepexoae 3HadyeHn pH B WeNo4YHYyo 061acTb LBET pacTBopa CTaHOBUTCS 3€/1EHbIM
(pH 8), xxento-3eneHbiM (pH 9-10) 1 B cnnbHO weno4yHon cpeae (pH Bbiwe 10) - XenTbiM.

MponuTas 3TON BbITSXKOMN NOAOCKU DUIbTPpOBanbHOM 6yMarm n BbICYLIMB UX, MOXHO
NOSYy4YNTb XOPOLLYH MHAMKATOPHYI0 6yMary ans 4oCTaTOYHO TOYHOro onpeaeneHms pH
pacTBOpOB B KMcnom obnactu. Ytobbl NpUroToBUTbL MHANKATOP Ha Wenoub (KpacHyo
MHAVKATOPHYI0 6yMary) BbITSXKKY KPaCHOKOYaHHOWM KamnycCTbl nepes NponuTbiBaHMEM
dunnbTpoBanbHOM 6yMarm Hy>KHO NpeaBapUTENIbHO MOAKNUCANTL 1-2 KanasMmn ykcyca Ao
MosiB/IEHNSI PO30BOM OKpPACKMW.

MNHAMKATOPHbIE CBONCTBA KpacuTeNs M3 KpaCHOKAYaHHOW KamnyCTbl CXOAHbI C JTAKMYCOM:
obnactb nepexoaa okpackum fexuT B nHTepBane pH 3-12. [1nsa 6onee TOUHOro onpeaeneHus
pH pacTtBopa HY>XHO COCTaBUTb LBETHYIO LLKaNy M3MEHEHWIA OKpaCcKu 3TOro nHauKartopa.



	Программа дополнительного образования для учащихся 5-6 классов
	Пояснительная записка
	Задачи:
	Тематическое планирование
	1. Понимание роли растений в природе и жизни человека:
	2. Использование биологических знаний в быту:
	4. Объяснять мир с точки зрения биологии:
	5. Понимать смысл биологических терминов;
	6. Оценивать поведение человека с точки зрения здорового образа жизни:
	Планируемые результаты освоения предмета Предметные результаты
	Живые организмы
	Метапредметные результаты
	Познавательные УУД
	Коммуникативные УУД
	Личностные результаты
	Содержание курса
	Исследование состава жевательной резинки (2 часа)
	Скрытые добавки (2 часа)
	Влияние пикировки на развитие корневой системы культурных растений (2 часа).
	Лихеноиндикация. Практическое значение лишайников в жизни человека (3 часа)
	Условия прорастания семян фасоли (2 часа).
	Пигменты (7 часов)
	Физиология растений (9 часов)
	Определитель растений (6 часов)
	Учебно – методическое обеспечение Список литературы для учителя
	Список литературы для обучающихся
	Мультимедийные средства
	Видео
	Список использованной литературы
	Пигменты Опыт 1. Почему лепестки цветков белые?
	Опыт 2. Изучение индикаторных свойств антоцианов
	Опыт 3. Доказательство влияния магния на цвет хлорофилла
	Опыт 4. Изучение зависимости цвета вытяжки пигментов листа от количества хлорофилла
	Опыт 5. Разделение смеси спирторастворимых пигментов
	Опыт 6. Получение растительных красителей
	II. Получение чернил из растительного материала
	Опыт 7. Изготовление самодельной индикаторной бумаги

