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Pado4ast nporpamMmma J0noJHUTEILHOI0 00pa3oBaHus

YyeOHoro kypca no 0nosioruy «lIpakruyeckas OHOIOrHsY ¢ UCIOJIBE30BaAHHEM 000DY/I0BAHMSI
neurpa «Touka pocray
Ha3BaHHE IIPEIMETA

it 5-6  KiaccoB

VYaurens Ouonoruu HEePBOit KBATA(UKAIIHOHHON KaTeropuu
npeiMeT - YpOBeHb KBaTU(pUKALUU

Kucnoroit Hataimuu AJleKcaHapOBHEI
Qammmgs Vv  OtuecTBO

Hacrosimas paGouast mporpamma pazpaborana Ha ocHOBe DelepambHOro rocyIapcTBeHHOrO
00pa30BaTebHOTO CTaHIapTa OCHOBHOTO(CpeIHEro) o0mero o0pasoBaHus.

Asrtop(p1)  Kwucnopa Haranus AsekcaHApoBHA

2025/2026 yqebHBIH roj



MporpamMmma gonosiHUTENbHOro o6pasoBaHus
AnA yyaumxca 5-6 knaccos
«TMpakTnueckana 6uonorus »
Cocrtasutenb: yuntenb 6monormm Kmucnosa H.A.
MossicHuTenbHan 3anucka
MporpamMma pa3paboTaHa Ha OCHOBE:

®depepanbHoro 3akoHa "O6 obpa3oBaHuM B

Poccuinckon ®eapepaumn” ot 29 aekabps 2012 r. N2 273-93.

depepanbHOro rocyaapcreseHHoro obueobpasoBaTesibHOro ctaHgapTa obuwero

OCHOBHOro obpasoBaHus (Mpukas MO PO OT 17.12.2010 N? 1897)

4. MpuMepHble nNporpaMmbl No 6mMonorum, paspaboTaHHbIe B COOTBETCTBMU C
rocyaapcrtBeHHbIMM obpa3oBaTenbHbIMK cTaHgapTamm 2004 r.

5. ®epepanbHbIN NepevyeHb y4ebHUKOB, PEKOMEHAOBAHHbIX MMHUCTEPCTBOM
obpaszoBaHunsa U Haykm Poccuinckon deaepaunm K UCronib30BaHUIO B 06pa3oBaTes/IbHOM
npouecce B obuieobpazoBaTenbHbIX yupexaeHusax, Ha 2016/2017 y4ebHbiit roa,
YTBEPXAEHHbIN NpUKaszoM MMHMUCTEpCTBaA 06pa3oBaHms U Haykn Poccuiickonm
depepaymm ¢ UAMeHeHMAMKN Ha 26 aHBaps 2016 roaa

6. KoHuenuusa AyXoBHO — HPaBCTBEHHOIO PasBUTMS N BOCNUTAHUE JIMYHOCTU

rpaxxaaHunHa Poccuu

W e

Mpeanaraemblii Kypc NoAAEPXKMNBAET U yrnybnser 6a3oBble 3HaHUS No 6buonoruu (pasaen
«boTaHMKa») nlyyaembin B Kypce 5 n 6 knaccos. lNporpamMma Kypca paccymtaHa Ha 34 yaca
M3 pacyeTa 1 4ac B Hepenio.

B oCHOBe Kypca NeXuT CUCTEMHO - AesATENIbHOCTHbLIN NOAX04 KaK MPUHUMN OpraHn3aunm
obpasoBaTenbHoro npouecca no roC BToporo NoOKONEHUs.

KypC nocTpoeH Ha OCHOBE 3HaHUN N YMEHUMN yYalMXCHa, NONYHYEHHbIX B 5 K/1acce OCHOBHOWN
obuweobpasoBaTenbHON WKONbl. Kypc MMeeT MHTErpaTMBHbLIA XapaKTep, PpacluMpsaioT paMKu
AencTeytowero Kypca éuonoruu.

Kypc no3BossieT oCyLLeCcTBASATb MEXNPEAMETHbIE CBSA3WN C NpeaMeTaMu: XUMKUen, dUsnKon,
MaTeMaTUKOWN, reorpaduen nu bnonornemn, sKoONormen.

MpoekTHasa AeaTeNbHOCTb B 06y4YeHUN SBNAETCA OAHOM U3 CaMblX aKTyallbHbIX, TakK Kak
CNoCcobCTBYET peannsaumm KoMNeTeHTHOCTHOrO Noaxoaa, U HanpaeneHa Ha opMUpoBaHME B
pebeHke caMoCToATENbHON, KOMMYHMKabenbHoOn, ymewwmn pabotaTtb B rpynne JUMYHOCTH,
rOTOBOW N CNOCOBHOM MOCTOSAHHO YUYUTbCS HOBOMY, CAMOCTOATENIbHO A06bIBaTb M MPUMEHATb
HY>XHY0 nHdopMaumto.

Llenb nporpaMmMmbl: pa3sBuTme nccneaoBaTesbCknx yMeHuii (NoctaHoBkM npobnemsl,
onpeaeneHne rmnoTesbl, akTyanbHOCTU U MeToA0B paboTbl, cbopa nHdbopmaumn,
HabnogeHns, NpoBeAeHNS SKCNEPUMEHTA).

3apaum:

1. O3HakoMJ/ieHMe y4alunxcs ¢ MeTogaMm N TEXHONOMUSMN NMPOEKTHON AEeATEIbHOCTH.

2. MNoaaepxxka MoTueaumm B 0bydeHuu.

3. BocnuTaHue y WKOJIbHMKOB MHTepeca K MO3HaHMo MMUpa, K YriybneHHOMY U3y4YeHuto
AVCLUMMIMH, BbISIBNEHUIO CYLLHOCTM NPOLLECCOB U SIB/IEHUI BO BCexX cdepax
aesatenbHoCTU (HayKu, TeXHUKU, UCKYCCTBa, Npupoabl, obuiecTtsa).



4. BbipaboTka HaBbIKOB CaMOCTOSATENIbHOM paboTbl C HAY4YHOW NMTepaTypomn, obydeHne
MeToanKe 06paboTKM NoMyYeHHbIX AAHHbIX U aHanu3a pe3ysbTaToB, COCTaBAeHME U
dhopMmpoBaHMe oTYETa M AOKa4a O pe3ynbTaTax Hay4YHO-UCCen0BaTeIbCKON
paboTbl € ncnonb3oBaHneMm o6opyaoBaHMa LeHTPa «Touyka pocTa».

TeMmaTunyeckoe njiaHMpoBaHue

Ne HPO%P%%I{M Ha3Bsanwne TeMbl KonmmuecTBo yacos ®opma  OOpa3oBaTeNbHBII MPOITYKT
n/n [UIAH/®AKT
BCETO JICKOOUM ITPpaKTHUKa MPOBEIAECHUS
1 06.09 MeTtomonorus 1 1 Jlexnus Koncmekr
MPOEKTHOU U
HCCIIEA0BATEIILCKOM
JEeSITEILHOCTD
2 13.09 Uccnenosanne 2 1 1 Jlexknus Koucnexr
cocraBa
20.09 JKeBaTeJILHOM Co3maHne  MCCIeA0BAaTENbCKUNA MPOEKT
pe3UHKA MPOEKTa
3 27.09 CkpbIThIE 1OOABKH 2 2 Cemunap IIpesenTanys
04.10 HUccnenosanue
ITpocmoTp
bunpMa
4 11.10 Bnusiaue 2 2 [IpakTrueckas OKCMEPUMEHT
MMUKUPOBKHU Ha pabora
18.10 pa3BUTHE KOPHEBOM
CHCTEMBI
KYJIbTYPHBIX
pacTeHui
5 25.10 JInxeHOUHIUKAaIKSI. 3 1 2 Jlexknus [Ipoext
[IpakTuueckoe
08.11 3HA4YeHUE Uccnenosanue
JIMIIAHUKOB B
15.11 JKU3HU YEJI0BEKA.
6 22.11 Vcemosug 2 1 1 Jlexkuus Koucmekr
MPOPACTAHMS CEMSH
29.11 baconu ITocranoBka DKCIEPUMEHT
OMBITOB U UX
aHaJn3
6 06.12 ITurmeHTEI 7 3 4 Jlexmus KoHncmiext
13.12 IIpocmoTp Cepusi OIIBITOB
BUJCOPHUIEMA
20.12 IIpoekr
IIpakTrueckas

27.12 pabota



17.01

24.01

31.01

07.02

14.02

21.02

28.02

07.03

14.03

21.03

04.04

11.04

18.04

25.04

02.05

11.05

18.05

25.05

Dusnomorns 9 4 5
pacTeHui
Onpenenurenn 6 2 4
pacTeHui

Tpe6oBaHMA K YPOBHIO NOANOTOBKMU O6yyvarouimxca
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3amura
MIPOCKTOB.

[IpakTukym

Kpyruslii cTon

1. MoHuMaHMe posin pacTeHMi B NPUPOAE U XKU3HU YesloBeKa:

Koncnekr
Cepusi OTIBITOB

IIpoexr

['epGapwuit

- MOHUMaTb U 06BSACHATb POSib PACTEHMIA B NMPUPOAE M B KPYrOBOPOTE BELLECTB 3KOCUCTEMBI.

2. Ucnonb3oBaHue 6MONIO0rMYecKMx 3HaHUN B 6bITy:

- 06BbACHATD 3HAUEHUNE XUBbIX OpraHM3MoB B XU3HU U X03AMCTBE YesioBeka.

4. O6bACHATb MUP C TOYKMU 3peHus 6unonorumn:

- NepevyncndaTb OT/In4nTENIbHbIE CBOWCTBa XXUBOro,



- pasnunyatb (nNo Tabnmue) oCHOBHbIE FPYNMbl XMBbIX OpraHn3MoB (6akTepun: 6e3bsgepHble,
saepHble: rpnbbl, pacTeHUs, XMBOTHbIE) U OCHOBHbIE FPyMnMbl pacTeHnn (BOAOPOCN, MXN,
XBOLUW, NsayHbl, NAMNOPOTHUKN, FOJIOCEMEHHbIE N LLBETKOBbIE);

- onpenensTb OCHOBHbIE OpraHbl pacTeHUM (YacTu KNeTKu);

- 06BACHATE CTPOEHUE U XKUBHEAEATENbHOCTb M3YUEHHbIX FPYNM XWUBbIX OPraHW3MoB
(6akTepuu, rpnbbl, BOAOPOCAU, MXWN, XBOLUUM, NNAYHbl, NANOPOTHUKU, FOSI0OCEMEHHbIE U
LBETKOBbIE);

5. MoHnMmaTb cMbIiCcn 6uonornyeckmnx TEPpMUHOB;

- XapaKTepu30BaTb METOAbl 6MONIOrMUYECcKoi Haykn (HabnogeHne, CpaBHEHNE, SKCMEPUMEHT,
N3MEpPEHME) MU UX POJib B MO3HAHUWN XMBOW MPUPOIbI;

- NpoBOAUNTDb 6uonornyeckue onbiTbl U 3KCNEPUMEHTDbI U 06BACHATb NX pe3yNnbTaThl,
NnoN1b30BaTbCA YBENYNTE/IbHbIMU an6opaM|/| N NMETb 3JIEMEHTAPHbIE HAaBbIKU
NMPUroToB/IEHNA N U3YUHEHUA NPENApPATOoB.

6. OLueHMBaTb NOBeAEHMUE YesIoBEKA C TOUKU 3PpEeHUsA 340pOBOro o6pasa >X1U3Hu:
- UCMONb30BaTb 3HAHUA BUONOrMM NPU COBMIOAEHMM NPABU NOBCEAHEBHON MMI1EHbDI;
- pasnunyaTtb CbeaobHble N AN0BUTbIE TPUbbLI U PACTEHNSA CBOE MECTHOCTM.
MNnaHupyemblie pe3ynbTaTbl OCBOEHUA NpeaMeTa
NMpeaMeTHbIe pe3ynbTaThbl
B pe3synbTaTe usyuyeHuns Kypca obydatomecs:

- HAy4yuTCs MOoNb30BaTbCSA HAaY4YHbIMM METOAAMMU A1 pacno3HaHus 6uonormyecknx npobnem;
haBaTb Hay4yHoe o0bbsiCHeHUe bmonornyeckum daktaMm, Npoueccam, ABNEHUSM,
3aKOHOMEPHOCTSAM, UX POSIN B XXMU3HWU OPraHM3MOB W YesioBeka; NpoBOAUTb HabnoaeHns 3a
XXUBbIMM 06bEKTaMKN; ONMCbIBaTb BMonornyeckne obbeKkTbl, MPOLECCHl U ABNEHUS; CTaBUTb
HEeCNOXHble BMONOrMYecKne sKCNEPUMEHTbI N MHTEPNPETMPOBATb UX pe3ynbTaThbl.

- OBNlaieeT CMCTEMOI BUONOrMUYECKNX 3HAHWUI - MOHATUAMKU, 3aKOHOMEPHOCTAMU, 3aKOHaMU,
TEOpUSAMU, UMEIOLLIMMU BaxKHOEe 06LLe0bpa3oBaTe/ibHOE U MO3HABATE/bHOE 3HAYeHNE;

- ocBouT 06LlMe NpuUeMbl: paLMOHasbHOMN OpraHmM3auumn Tpyaa M oTAbiXa; BblpallMBaHUs U
pa3MHOXEHUS KY/bTYPHbIX PpacTeHUIN; NnpaBuna paboTbl B KabnHeTe 6uonormu, c
6uonornyecknmm npnbopamm n MHCTpyMeHTaMM.

- NPUOBPETET HaBbIKM UCMOSIb30BAHUSA HAYYHO-MOMNYNSIPHOW NUTepaTypbl Mo 6Monoruu,
CrpaBoYHbIX MaTepuanoB (Ha 6yMaXKHbIX U 3NEKTPOHHbIX HOCUTENSIX), pecypcoB NHTepHeTa
Npw BbINOSIHEHUKN yUYebHbIX 3aaau.

O6yyarLWmnncs Noay4YnT BO3MOXXHOCTb HAYUYUTbCS:

® OPMEHTUPOBATLCS B CUCTEME MO3HaBaTeNIbHbIX LLEHHOCTEN - BOCMPUHUMATL MH(MOPMaLMIO
bunonornyeckoro cogepXkaHus B Hay4HO-NonNyJaspHoOW nnTepatype, CpeacTBax MaccoBoOMm
nHdopMaunm n NHTepHeT-pecypcax, KpUTnyecku oueHmMBaTb NosyHYeHHY MHdopMauuto,
aHanmn3npys ee coaepxaHue n gaHHble 06 NCTOUYHMKE MHGOopMaunm;



e co3aaBaTb COHBCTBEHHbIE MUCbMEHHbIE U YCTHbIE coobeHns 0 6MoNorMdYecknx ABNEHNAX U
npoueccax Ha OCHOBE HECKOJ/IbKMUX NCTOYHUKOB VIHd)OpMaLl,VIM, conpoBoXaaTb BbICTyNNeEHNE
I'IpGBGHTaLI,VIGVI, Y4YUTbIBaA 0cobeHHOoCTH ayanTopmmn CBEPCTHUNKOB.

XXuBble OpraHM3Mmbl
ObyuJatowmnecs HayyaTcs:

® BblAENATb CYLUECTBEHHbIE NPU3HAKM BMONOrMYecknx o6 bEKTOB M NPOLLECCOB, XapaKTepPHbIX
ONs1 pacTeHun;

® OCYLLECTBATb KnaccudurkKaumo pacTeHMn Ha OCHOBE onpeaeneHns X NpUHaaIeXHoOCTU K
onpeneneHHon cucTeMaTM4eckon rpynne;

® paCKpbiBaTb pOJib 6uonoruu B I'IpaKTM‘-IeCKOﬁ ADeEATENTbHOCTH J'IPO,D,GVI; poJsib paCTEHMVI B
XN3HWU YENOBEKA,

® pa3JindyaTtb NO BHEWHEMY BMNAY, CXEMaAaM U ONMUNCAHUAM peEaJibHblE 6rnonornyeckne ob6bEKTDI
nnn nx M306pa)KeHMFI, BbIAB/IATb OT/INHUTESIbHbIE MPU3HAKN bmonornyecknx 06'beKTOB;

e YCTaHaBIMBaTb B3aMMOCBA3U MeX1y 0COBEHHOCTAMU CTPOEHUSA N DYHKLNAMN KIIETOK U
TKaHel, opraHoB N CUCTEM OpraHoB;

® 1ICMONb30BaTb MeToAbl 6BUoNOrM4YeckKomn HayKWu: HabnpaTb U onucbiBaTb buonornyeckue
06beKTbl 1 npouecchbl, CTaBUTb bunonornyeckune 3KCNEPUMEHTbI N 06BACHATb UX pe3ynbTaThl,

® OMUCbIBaTb M MCMNOJSIb30BaTb NPMEMbl BblpalMBaHUA U PA3MHOXEHUSA KYbTYPHbIX
pacTeHuin, yxoaa 3a HUMK;

e 3HaTb U cobntoaaTb NpaBmna paboTbl B KabuHete 6uonorun.

® OPUEHTUPOBATLCS B CUCTEME MOpabHbIX HOPM U LLEHHOCTEN MO OTHOLLUEHMIO K 06beKTaM
XXMBOW Npunpoabl (NMpn3HaHWeE BbICOKOMN LIEHHOCTU XXM3HM BO BCEX €€ MPOSIBJIEHUSX,
3KOJIOrMYyecKkoe Co3HaHWe, 3MOLMOHANbHO-LIEHHOCTHOE OTHOLLIEHME K 06bEKTAM XMBOW
npupoasbl);

® OCO3HAHHO MCMO/b30BaTb 3HAHWUS OCHOBHbIX NMPaBUa NOBEAEHNS B NPUPOAE; BbIGUPATb
LieSIeBble U CMbIC/IOBbIE YCTAHOBKM B CBOMX AENCTBUAX M MOCTYMKAaX MO OTHOLWEHUIO K XMBOW
npupoae;

e CO3aaBaTb COHBCTBEHHbIE MUCbMEHHbLIE N YCTHbIE COOOLLIEHMNS O PACTEHUSIX, XXUBOTHbIX,
6akTepus u rpmbax Ha OCHOBE HECKOJIbKUX MCTOYHUKOB MHMOPMaLIMK, CONMPOBOXAATb
BbICTYMNJ/IEHME Npe3eHTaunen, yunTtbiBasi 0CO6EHHOCTU ayAUTOPUN CBEPCTHUKOB;

e paboTaTb B rpynrne CBEPCTHMKOB NMPU peLIEHNN NO3HABaTENIbHbIX 3a4a4 CBSA3aHHbIX C
N3y4yeHmeM 0CcobeHHOCTEN CTPOEHUS N XN3HEAEATENbHOCTU pacTEeHUIA, NNaHMPOBaTb
COBMECTHYIO AEATENIbHOCTb, YYNTbIBaTb MHEHUE OKPY>KAIOLWNX N aAeKBATHO OLEHMBATL
COBCTBEHHbLIN BK/1a4 B AEATENbHOCTb FPYNMbl.

MeTanpeaMeTHble pe3yJsibTaTthbl
PerynatueHble YYJ

YMeHne caMoCToATesIbHO onpeaensaTb Luesm cBoero obyvyeHuns, ctaButb n (popMmympoBaTtb
ana cebsa HoBble 3aga4un B y4ébe 1 no3HaBaTe/bHOM AesTe/IbHOCTU, pa3BMBaTb MOTUBLI U
WHTEepecCbl CBOEeN NOo3HaBaTesIbHOW AeATeSIbHOCTH;



YMeHMe CaMOCTOSATEIbHO MSIaHMPOBaTb NYTU AOCTUXEHUS Lenen, B TOM yncne
anbTepHaTUBHbIE, OCO3HAHHO BblIbMpaTb Hanbonee apdheKkTMBHbIE CNOCOOLI peLleHns
y4yebHbIX 1 No3HaBaTesIbHbIX 3a4ay;

YMeHMe COOTHOCUTb CBOU AENCTBUS C MJAHUPYEMbIMKN pe3ybTaTaMu, OCYLWEeCTBAATb
KOHTPOJIb CBOEN AEeATEeIbHOCTU B NpoLuecce AOCTUXEHMS pe3yrbTaTta, onpeaensTb Cnocobbl
OENCTBUI B paMKax NMpeanoXeHHbIX YCI0BUA N TpeboBaHMin, KOPPEKTUPOBaTb CBOU AENCTBUS
B COOTBETCTBMWU C U3MEHSAKOLENCS CUTYyaUnen;

YMEHMe OLUeHMBaTb NPaBUSIbHOCTb BbINONHEHUS y4ebHOM 3aaaun, CO6CTBEHHbIE BO3MOXXHOCTU
eé pelleHus;

BNlaleHNe OCHOBAMM CaMOKOHTPO/IS, CAMOOLIEHKN, NMPUHATUS pPeLeHnii 1 OCyLLeCTBNEeHNS
0CO3HaHHOro Bbibopa B y4ebHOW 1 NO3HaBaTENIbHOW AEATENbHOCTH;

NMo3HaBaTeNnbHble YY

YMeHue onpenendatb NoHATUSA, co3aaBaTh O606LLI,€HMFI, yYCTaHaB/IMBATb aHA/10MUH,
K}'IaCCMCbMLI,MpOBaTb, CaMOCTOATENIbHO Bbl6|/|paTb OCHOBaHuMA N KpUTteEpUnM Ang
K}'IaCCl/ICbMKaLI,MM, yYCTaHaB/nMBaTb NPpUNYNHHO-CNEACTBEHHbIE CBA3UN, CTPOUTb JIOrM4YECKOE
paccy>xageHmne, ymo3akndyeHune (I/IH,CWKTI/IBHOG, AeNyKTUBHOE U NO aHa}'IOFMM) n aenatb
BblIBOAbI,

YMEHNE Co3aaBaTb, MPUMEHATb U npeo6pa303b|BaTb 3HakKn n CMMBOJ1bl, MOAENTN N CXEMbI ANA
peweHna y‘-leﬁHbIX M NMNO3HaBaATEJIbHbIX 3a4a4,

CMbICJTOBO€E 4YTEHUE,

hOopMUpOBaAHME CUCTEMbI HayUHbIX 3HAHUIM O XXMBOW NPUPOAE N 3aKOHOMEPHOCTAX eé
pa3BUTUS, NCTOPUYECKU BbICTPOM COKpalleHMn bnonormyeckoro pasHoobpasus B 6uocodepe
B pe3y/ibTaTe AesTeNIbHOCTM YenoBeKa AN CO34aHNsA eCTeCTBEHHO- Hay4YHOW KapTUHbI MUpPa;

npuobpeTeHmne onbiTa UCNOMb30BaHNA METOA0B BUONOrMUYECcKOn HayKnu U NpoBeaeHus
HECOXHbIX 6MOIOrMYECKNX SKCMEPUMEHTOB AN U3YUYEHUSA XKMBbLIX OPraHM3MOB U YEN0BeKa,
npoBeAeHNEe 3KOIOrMYECKOro MOHUTOPUHIA B OKPYXXatoLLlel cpeae;

KoMMyHuKaTuBHbIE YY]]

OcBoeHune coumanbHbiX HOPM, NpaBu/ NOBEAEHUS, posier n HopM CoLMaNTbHOM XN3HN B
rpynnax u coobuecTBax, BKIO4Yas B3poCsble U counasbHble coobliecTBa; y4yacTme B
LUKOSIbHOM CaMOynpaB/iEHNU U 0OLLLECTBEHHOW XW3HW B npeaenax Bo3pacTHbIX KOMAETEHL NI
C YYETOM permoHasnbHbIX, 3THOKYIbTYPHbIX, COLMaNbHbIX N SKOHOMUYECKNX 0COBEHHOCTEN;

dhopMmnpoBaHME KOMMYHUKATUBHOWN KOMMETEHTHOCTM B OOLLEHUN U COTPYAHNYECTBE CO
CBEpPCTHMKaMM, CTapwnMMmM U MNagwmMm B npouecce obpasoBaTesibHOM, 06LLECTBEHHO
nosae3Hoin, yuebHo-nccieaoBaTeIbCKOM, TBOPUYECKON U APYTrMX BUAOB AeATENbHOCTH;

YMEHWE OpraHn30BbIBaTh y4e6HOe COTPYAHMYECTBO U COBMECTHYHO AEATENIbHOCTb C YUYUTENEM
N CBEPCTHUKAMMK, paboTaTb MHAMBUAYANIbHO U B TPynne: HaxoauTb obliee pelleHre u
paspewaTtb KOHMINKTbI HA OCHOBE COrflacoBaHMs NO3ULUNIA U YUYETa MHTEPECOB,
¢opMynnpoBaTb, apryMeHTUpPOBaTb U OTCTaMBaTb CBOE MHEHUE;

JINUHOCTHbIE pe3ynbTaTbl

dopMMpoBaHME LETOCTHOrO MMPOBO33PEHUS, COOTBETCTBYHOLLErO COBPEMEHHOMY YPOBHIO
pasBUTUS HAYKN U 0B6LLIECTBEHHOW NPAKTUKKN, YUYMUTbIBAIOLWErO COLMANbHOE, KYbTYPHOE,
A3bIKOBOE, lyXOBHOE MHOroo6pasne COBPEMEHHOIro MUpPa;



OpMUpPOBaHME SKOMOrMUYECKON KY/bTyPbl HA OCHOBE MPU3HAHUSA LIEHHOCTM XWU3HU BO BCEX
eé MposIBNIEHUAX M HEOBXOAMMOCTM OTBETCTBEHHOI0, 6EPEXHOr0 OTHOLIEHWUS K OKPY>KatoLLei
cpeane;

¢dhopMmMpoBaHME OCHOB 3KOMIOrMYECKOM rpaMOTHOCTU: CNOCOBHOCTM oLeHMBaTb NOCNeACTBUS
OesTeNnbHOCTU YyenoBeka B Npmpoae, BamsHne hakTopoB pMCKa Ha 340POBbE YesI0BEKa;
BblbMpaTh LenesBble U CMbICNOBblE YCTAHOBKW B CBOMX AENCTBUSX M MOCTYMNKax no
OTHOLUEHUIO K XXMBOM NpMpoae, 340POBbl0 CBOEMY M OKPYXKaKLWMX; OCO3HaAHNE
Heob6XoaANMMOCTU AENCTBUIA MO COXpaHeHUt0 bnopasHoobpasmsa n NpMPOAHbIX MECTOOBUTAHNIA
BUAOOB PaCTEHUI U XXMUBOTHbIX.

CopepikaHume Kypca
MeToaonorusa NpoeKTHOM U UccsiegoBaTesibCKoin AeATesnibHOCTb (1 yac)

OcCHOBHble BUAbI UccnenoBaTenbCknux paboT: Aoknaa, Te3UChl, peLeH3us, Hay4yHas cTaTbs,
Hay4HbIN OTYeT, pedepaT, NPOEKT, y4ebHo-nuccnegoBatenbckasa paborta.

OCHOBHbI€ 3Tanbl HAy4YHOro nccneaosaHusa. OCHOBHbIE MOHATUSA UCC/IeA0BaTENbCKON paboThi:
acnekKT, rmnoTesa, MeTol UCCNeAoBaHMsa, METOA0IOMMA HAayUYHOro NO3HaHWUs, HaydHas TeMa,
Hay4yHasa Teopusi, HayuyHoe nuccnenoBaHue, 0630p, 06bLEKT UCCIeA0BaHNUS, NpeaMeT
nccnenoBaHus, NpUHLUKUN, Npobnema, Teopus, yMo3ak/toueHme. Bbi6op TeMbl
nccnenoBaTenbCckon paboThl. MpuHUKUMLI BbiI6Opa TeMbl 1 060CHOBAHWE ee aKTyaslbHOCTY.
®opMynMpoBaHUe rmnoTesbl UccnenoBaHns. NocTaHoBKa Lenn 1M 3a4ay UCCNeloBaHus.

NccnepoBaHue COCTaBa )XeBaTeNlbHOMW pe3uHkM (2 yaca)

NcTopmns BO3HMKHOBEHUS XXEBATEIbHOM PE3NHKU; €€ COCTaB; NoJie3Hble U HEraTUBHbIE
CBOWCTBA XeBaTe/IbHOW pPe3MHKN Ha OPraHnU3M YesioBeKa; OT/IMYMNE XEBATENIbHON PE3NHKU
ONS B3POC/IbIX U AETEN Yepe3 CpaBHUTENbHbINA aHaIM3 ee MHIPeANEeHTOB; aHKETMPOBaHue
Ccpean yyalmxcs WKObl; 3KCNepUMEHTaslbHble NCCNef0BaHMs Ha CNOCOBHOCTb KBauku
perynnpoBaTb KUC/IOTHO-LWeNo4YHon 6anaHc B nonoctn pta (pH); B3aMMOCBS3b CaMOYyBCTBUS
N YCNEBAEMOCTM YUYEHMKA C MNOCTOSHHbIM XEeBaHWEM PE3UHKWN; MHEHME CreumanmcToB
(cTtomaTonora, WKOoNbHOro MeapaboTHMKA) O NOJIE3HbIX M HE OYEHb CBOMCTBAX >XeBaTe/1bHOWN
PE3NHKM.

CkpbiTble oo6aBku (2 yaca)

KoHcepBaHTbl. MapkunpoBka E. CoctaB npoAyKTOB NUTAaHUSA. BnusHue nueBbiX 406aBOK Ha
opraHusM yenoseka. HaTypanbHble nuueBble obaBku. PekomeHgaumm no ynotpebneHuto
pPacCMOTPEHHbIX NPOAYKTOB NMUTAHUS

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

YCnoBusa pa3BuTUS TOMaToOB M Nepua, CYLHOCTb NMUKUPOBKMU.
BnvsiHMe NUKNPOBKM Ha pasBUTUE U YPOXKANHOCTb TOMATOB.
BnvsiHMe NUKMPOBKM Ha pasBUTME pa3HbIX PAcTEHUN B pa3HOe BpeMs roaa.

JinxeHonHaukauyusa. NMpakTnueckoe 3Ha4YeHMe JIMLLAUHUKOB B YXU3HU yenoBeka (3
yaca)



JNnwanHukun. Cumbuos. Tannom. Tunbl Ta/JIOMOB NINLLIANHUKOB. BuonHamnkaums.
NnxeHonHamkaums. Arenb. Kpacsuive BelwecTsa MnMwanHMKoB. CTaTUCTUMYECKME METOAbI
nccnenosaHmsa. Metoanka naMepeHms NpoeKTUBHOMO MOKPbLITUS.

YcnoBusi npopacrtaHma ceMsH paconum (2 yaca).
CeMsa. CTpoeHMe CeMeHW. YCNoBUS NPOpPaACcTaHUs CEMSH.
MurmeHTbl (7 yacos)

MUIrMeHTbI: aHTOLMaHbl, XNOpoduIa, KCaHTodun, KapaTuHouabl. MHAMKaTopbl. CNnpToBas
BbITSIXKKA MUIMEHTOB. XpoMaTorpadus. BnusaHmue MarHms Ha UBET xopodunna. PasgeneHue
CMEeCU CMMPTOPACTBOPUMbIX MUIMEHTOB. MNonydeHne otneyaTkos, doTorpacdmin C NOMOLLbIO
pacTtBopa xnopodunna (no K. A. Tumnpsasesy). MonyyeHne pacTUTENbHbIX KpacuTenei.
N3roToBneHne camoaenbHOM NHAMKATOpPHOM ByMaru. Mcnosb30BaHWe NUITMEHTOB B MULLEBOWN
MPOMBbILLJIEHHOCTH.

dusuonorua pacreHui (9 yacon)

BbipallMBaHMe pacTeHuUii B 3aKpbiTOM cocyZle. fuapornoHuka. BeliaeneHmne kuciopoaa
pacTeHMaMuM B npolecce ¢poTocnHTe3a. O6pa3oBaHMe OpraHNUYEcKNX BELLLECTB PACTEHUAMU Ha
CBETY.

Onpepenutenb pacrteHni (6 yacosB)

MepBouBeTbl. Baoson coctas nepsouBeToB. PoToonpenennTesb ApeBECHO-KYCTapHMKOBbIX
pacTeHuI NpUWKONbLHOW Tepputopmun. OnpeaeneHne A4eHApPOS0Ornyeckoro cocrasa.

Yye6HO - MeTOAMYECKOe obecneyeHune

CnuUcokK nuTepaTtypbl ANa yumtensa

1. AnekcawuHa, . 1O. EcTecTBO3HaHMUe C OCHOBaMM 3KONOrun: 5 kn.: npakTt. paboTtbl 1 nx
nposeaeHne: kKH. ansa yuutens / N.10. AnekcawwuHa, O.U. JlaryteHko, H.N. OpeweHko. — M.:
MpoceeweHne, 2005. - 174 c.

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

3. Mowucees, B. 1. ®usnonorus n 6MoxXxnmMmnsa pacteHnin. Metognyeckme ykasaHus K
nabopaTtopHO — npakTnyeckmm 3aHatuam /B. M. Moucees, H. M. Peweukunnn. - Fopkun, 2009. -
124 c.

4.MonuneaHoBa, K. H. NpoeKkTHasa AesaTenbHOCTb WKObHMKOB: MNMocobue ans yuutens / K.H.
MonueaHoBa. - M.: lNpoceeweHune, 2011.- 179 c.

5. TumonuH, A. K. Manbii npakTukyM no 6otaHmnke. Mopdonormsa u aHaToMmst pacTEHUN
y4yeb. nocobue ans crya. yupexaeHuin sbicw. npod. obpasosaHus / A.K.TUMOHWH,
B.P.®ununH, M.B.Hunosa, T. A. ®egoposa, A. C. beap. - M.: Akagemus, 2012. - 208 c.

6. MNMpoekTHaa n nccnegoBaTesbCkan AEATENIbHOCTb y4YallMXcs. [D1eKTPOHHbIN pecypc],



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

7. KoHcepBaHTbl NuULeBble - CMMCOK MX BMAOB (6e3onacHblie, onacHble, 3anpeLleHHble),
NpUMeHeHne B NULLEBON NMPOMbILLIEHHOCTU. [DNEKTPOHHbIN
pecypc], http://xcook.info/konservanty- ctaTbsl B MUHTEPHETE

Cnucok nutepaTtypbl Ansa obyuarowmnxcs

1.Mace4vyHuk, B. B. Buonorusa. MHoroo6pasne noKpbITOCEMEHHbIX PacTEHUW. 6 KNnacc:
yuebHunk ansa obuweobpazosart. yupexa. ®roC /B.B.MacevHuk. — M.: Apoda, 2014. - 160 c.

2. NaceyHuk, B. B. buonorua. baktepuu, rpnbbl, pacteHns. 5 knacc: yyebHuK anas
obuieobpaszosar. yupexa. ®roc / B.B.Macevnuk. — M.: Opoda, 2015. - 169 c.

3. Peiimepc, H.®. KpaTkuii cnoBapb buonornyeckmx tepmmHoB / H. @©. Peinmepc. - M.:
MpoceelweHne,1995. - 250 c.

4. lWaHuep, N. A. PacTteHunst cpeaHeit nonockl EBponeiickon Poccun / U. A. LaHuep. — M.:
ToBapuLLEeCTBO Hay4HbIX U3gaHunm KMK, 2007. - 470 c.

5. A3bikoBa, M. 1O. LLKoONbHLIAN NpakTukyM no 6uonormmn / M. 0. A3bikoBa, PeiToB IM.J1.,
Bpy6enb E.M. — Camapa: Camapckuin yHmusepcutet, 2003. - 104 c.

6.JlnxeHonHaAnKauuns. [DNeKTPOHHbIN pecypc]

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

7. TnaponoHmnKa- canT O rMApPONOHHOM BblpalwmMBaHUK pactenmn. http://www.ponics.ru
8. OTKpbITbIN aTNac pacteHut Poccmm u conpeaenbHbixX cTpaH. OnpegenuTens pacTteHun on-
line. . [9neKTpoHHbIN pecypc], http://www.plantarium.ru/

MynbTuMeauinHblie CcpeacTBa

MporpamMmmsl

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

2. Ypokun 6mnonorumn Kupunna n Medoana «PacteHus. baktepun. pubbl» 6 knacc

Bupgeo

1. ®usunonormsa pacreHun. NMpaktukym B UMM, Yactb 4. MeToabl onpeaeneHnsa NMrMeHToB
(E. BbbikoBa)- https://youtu.be/c8od-HIi6VI

2.dunsnonormsa pacreHnin. Jlekumm npodeccopa MoOCKOBCKOro rocy4apCTBEHHOro
yHuBepcuteTa umenHn M.B. JlomoHocoBa B.B. Yyb6a. -
https://youtu.be/uxhOxCWwOPo?list=PLg5hGWHKnVwJAF8iji mZIQOhFRjRNPoP9

3. Camasa none3Hasa nporpamma. KoHcepBaHThbl (19.09.2015) HD. -
https://youtu.be/P9uhdyYEaHU

CNMUCOK UCNON1b30BaHHOW NUTepaTypbl

1. TMporpamMma ocHOBHOro obuiero obpasosanHusi. buonorms. 5-9 knaccel (aBTOpbI
B.B. Maceynuk, B.B. NatiowwuH, I'.T". LUBeuos) / Paboune nporpammel. Buonormnsa. 5-9
Kfacchl: yuebHo-MeToandeckoe nocobue. - M.: Opoda, 2013.

2. beceawnHa, J1. A. MNMpoekTHaa aesatTenbHOCTb B buonornyeckom obpasosanum / J1. A.
BbeceanHa / / buonorua B wkone. - 2010. - N22.- C. 16-18

3. puweHko, A. irpa UBeTOB, MM MUIMEHTbI B Halwen xu3Hn / A. I'puwenko, C. B.
Kopaukas / / Bunonormsa B wkone. - 2010. -N26.



4. MapwuHa, A. B. lNepexoa Ha ®IFOC ocHoBHOro obuero obpasoBaHua: npobsemsl B
OEeATeNbHOCTU yunTens 6uonormn u nytn nx pewenuns / A. B. MapuHa / / buonorus B
wkosne. - N°1. - 2016. - C.17-24

5. MapwuHa, A .B. Bonpocbl WKOMbHOIO yunTens 6Monormm K NnpoeKkTHON AesaTeNbHOCTH
yyalwmnxcs B ycnosusax nepexoga Ha ®roC / A. B.MapwuHa, C. H. TpudoHosa, T. B.
HoBaeBa // buonorusa B wkone. - 2014. -N°5. - C.17-19

6. MNaBnoBsa, .A. DopMMpOBaHME Y yUaLLMXCSA MO3HABATENbHbIX YHUBEPCASbHbIX
y4yebHbIX 4eNCTBUI NOCPenCcTBOM OCBOEHUSA npeaMeTHon nHdopmauum / IM.A. MNaBnoBa
// Bbnonorus B wkone. - 2013. -N%4. - C.14-16

MpunoxeHue A
MurMeHTbI
OnbiT 1. NMouemMy nenecrtku UBeTKOB 6enbie?

Llenb: ybeantbcsa B TOM, 4To 6€/blil UBET SIenNecTkoB duranku, poMalwikn, 6eno nnnnm m
Apyrunx uBetoB 06ycnoBneH He HaJIMYMEM Kpacsuwero BelwecTsa, a pa3BMTON CUCTEMON
MEXK/ETHUKOB.

1. PaccMOTpUTE NoA MUKPOCKOMOM NENEcToK 6e10ro LuBeTka puanku.
2. YaanuTe BO34yX U3 MEXK/IETHUKOB. DTO MOXHO cAenaTbh HeCcKoibkMMu crocob6amu.[3]

A. OCTOpPOXHO COXMUTE NenecTok nanbuamm. Bo3ayx U3 MexkKneTHUKOB BbIXO4UT, U
JIenecToK CTaHOBUTCS 6eCUBETHbLIM U npo3payHbIiM, Kak sea.

B. MNMorpy3unTte nenectku B Boay. Yepe3 HECKOMbLKO 4YacoB, Korga Boga yepes ycTbmua
NMPOHUKHET B MEXKJIETHUKWN, NENECTKMU CTaHyT 6ecuBeTHbLIMN.

B. Nlenectkn nomectnte B WnpuL (6e3 urnbl) n 3anoHWTE ero BOAOW. YCTAHOBMB LUMPUL,
HaKOHEYHMKOM BBEPX, 3aABMHbTE NMOpLUEHb, YTO6bl BbITECHUTbL BO3A4yX. locne 3Toro
3aKponTe nasibLeM OTBEPCTUE HAKOHEYHWKA U OTBEAUTE nopleHb BHU3. B pe3synbTaTte
CO34aBLUErocsi pa3pexeHus M3 NenecTtkoB B BOAY HAaYHYT BblAENATLCA My3blpbKM BO3AYXa.
Yepe3 1-2 MMH BO34YyX M3 MEXK/TETHUKOB BbllaeT. BHOBb BABUHbTE MOPLUEHb B LUNPUL, —
BOAA MOCTYNUT B MEXKJIETHUKWN, N NENECTOK CTaHET NpO3payHbIM.

3. PaccMoTpuTe Noa MUKPOCKOMOM JIENECTOK LBETKA durasnkum, CTaBWKU NPO3paYHbIM nocne
onbiTa. Bo3aylwHble MEXKIETHUKN NCYE3NN.

BbiBoa: 6enblii UBET /IeNecTkoB UBeTOB 06yCcnoBAeH pa3BUTON CUCTEMON MEXKIETHUKOB.
OnbIT 2. UsydyeHne MHANMKATOPHbIX CBOMCTB aHTOLIMAHOB

AHTOUMaHbI — BOAOPACTBOPUMbIE MUTMEHTbI. X BOAHYIO BbITSI)XKKY MOXHO MONYYUTb N3
CBEK/1bl, U3 NIMCTbEB KPACHOKOYAHHOW KanyCTbl UM U3 JIENECTKOB LIBETKOB C LIBETOBOM
rammoi oT po3oBon go duonetoson. nsa atoro 0,5-1 r pacTuTenbHOro BewecTsa Haao0
NMOMECTUTb B CTYMKY N U3MENbUNTb C HEOGOMbLLUMM KOJIMYECTBOM XOPOLLO MPOMbBITOrO Nnecka,
[06aBuTb 0KONO 5 Mn BoAbl U OTOMABTPOBATL MOMYYMBLUMICSA pacTBop. B 3aBncMMocCTuM oT
BWAA pacTeHUs TakKas BbITSXXKa MOXET 6bITb rosyboro, cmHero, ¢hnmosneToBoro, po3oBoro,
MasIMHOBOrO LiBETA.

AHTOUMAHbI TaKXe COAEepXKaTCA B CBEKOJIbHOM COKE U COKE MI0A0B MHOMMX PACTEHWA:
CMOPO/VHbI, YEPHOMI0AHON PAGUHbBI, BULLHW, MaNWHBbI.

Janee HaMm noHagobarcs 1% consHas KMcnoTa unm ctonosbi ykcyc, 0,001% pacrsop
rmapokcmuaa HaTpus Uan NMOpoLLIOK NMUTBLEBOM COAbl, NpobUpPKN 1 MHAMKaATOpHasa bymara.



B unctyto npobumpky Hanente 2-3 M/ BbITSXXKW NUIMeHTOB, AobaBbTe 1-2 Kanam
pa3baBsieHHOM KMCNOTbl. ECNnM nony4vyeHHas BbITS)XKA aHTOLMAHOB MMeNna NepBoHavanbHO
6ypoBaTylo okpacky, To nocne gobasneHuns Kanesab KUCIO0Tbl OHa NPUMET KpacuBbI PO30BO-
KpacHbIN LBeT. MI3MeHeHNs1 OKpacKu CBA3aHbl C NEPeCcTpokamMn B MOSieKysie aHTouMaHa.

Onpenenute pH pacTBopa C NOMOLLbI MHAUKATOPHOM ByMarn u aobaBnsamTe no Kannsam
pa3baB/ieHHYIO LLIENTOYb UM HEMHOIO, Ha CAaMOM KOHUYMKE HOXa, MopoLLKa NMUTbEBOW COAbI.
MpoHabniogaiTe 3a UIBMEHEHMEM OKpaCKK pacTBopa no mepe uameHeHus pH. Linkn
M3MEHEHUS OKPaCKM aHTOLIMAHOBbLIX PacTBOPOB MO AENCTBMEM KUCOT U WENOYEN MOXHO
NOBTOPUTb HECKOJIbKO pas.

NcnbiTaliTe MHAMKATOPHbIE CBOMCTBA PAacTBOPOB aHTOLMAHOB, BbIZE/IEHHbIX U3 PasHbIX
pacTeHuit. (PacTBopbl MMIMEHTOB BbICTPO MNOPTATCS, MO3TOMY UX Jlyyllle XPaHUTb B
XONOAUNbHUKE N FOTOBUTb HEMOCPEACTBEHHO MNMepes OnbITOM.) BbiBoA: aHTOLMaHbI U3MEHSAIOT
OKpacKy B 3aBUCMMOCTM OT pH cpefibl, UX BOAHbIE PACTBOPbl MOXHO MCMOMb30BaTh B
KauyecTBe KMUCNOTHO-LLENOYHbIX MHANKATOPOB.

OnbIT 3. [loka3zaTenbCTBO BJIMSSHUSA MarHMsl Ha UBeT xnopoqmnna

XapakTepHoe asa xnopodunna Nor/oweHne CBETa onpeaensieTcss XMMUYECKon CTPYKTY PO
ero mMosiekynbl. CUCTeMa COMNPSXXEHHbIX ABOMHbIX CBSA3el nrpaeT 60MbLUY0 posb B
NornoweHnn cmHe-buUoNeToBbIX Nyyeii. MpUcyTCTBME MarHus B sApe MONeKy/ bl
obycnoBnuBaeT MOr/OWEHNE B KpacHoM ob6nacTtn. HapylueHne CTpyKTypbl, HanpuMep
yAaneHue U3 MONEKYbl MarHus, NpUBOANT K U3MEHEHUIO LiBeTa xiopodunna. Yaanutb us
xnopodwuana MarHuii MOXHo, NpoAesiaB peakumio B3anMoaencTems xaopoduana ¢ KUCIOTOM.

Ona paboTbl NOHAA06SATCSA CBEXUE NCTbS 3/1aKOB UIM KOMHATHbIX pacteHnin, 95% 3TuIoBbIN
cnupT, bapdopoBas CTyrnkKa C NecTMkoMm, BOpoHKa U dunbTpoBanbHas 6ymara, 10% pacTtsop
CONAHOW KNCNOTbl, YKCYCHOKUCNbIA UMHK, CNMPTOBKA, Nunetka, 4 npobupku.

OcTtopoxHo! He 3abbiBanTe 0 npaBuiax paboTbl C KOHUEHTPMPOBAHHbIMW KMCNOTaMu!

CHayvana Hafo NMony4YnTb CMUPTOBYIO BbITSXKY MUIMEHTOB /INCTa. 18 3TOro K n3MeNbYeHHbIM
NMCTbsaM (AN onbiTa AOCTAaTOYHO 1-2 nucTbeB nenaproHmn) aobasbte 5-10 MA 3TUNOBOro
CnupTa, Ha KOH4YMKe Hoxa nopowok CaCO3 (Men) Anga HernTpanusaumn KUCIOT KIETOYHOro
COKa 1 pa3oTpute B (pbapdpopoBoOi CTynKe A0 0OAHOPOAHOWN 3e/1eHOMN Macchl. [Mpunente ewe
3TWUJIOBOIO CAMpPTa M OCTOPOXHO NpoAo/HKANTEe pacTUpaHne, Noka CNMpT He OKpacuTcs B
WHTEHCMBHO 3€/eHbi UBET. MOoSYYEHHYO CMUPTOBYHO BbITSXKY OTMUNBLTPYNTE B UNCTYIO
CyXyto Npobupky nnm konby.

PaccmoTpuTe nony4yeHHbIn pacTBop xniopodunna B npoxoasilem ceete (OH UMEET 3e/eHbll
LIBET) N B OTPa>XeHHOM cBeTe (BULIHEBO-KPACHbIN — ABNeHne dyopecueHunn). Ecnm
no6aBuUTb K BbITSXKe (B OTAENbHOM NPObUPKeE) HECKONIbKO Karnesib BoAbl U BCTPAXHYTb, TO
Mpo3payHblii pacTBop xJopodusna MyTHeeT (aBneHne payopecueHLmn ncyesaer).

MepeHecuTe Mo 2—3 M CMUPTOBOWN BbITSXXKM MUITMEHTOB B TPpU YnUCTblE NMpobupkn. OgHa n3
NpobmMpoK KOHTpOsbHas, B ABe Apyrne aobasbTe No 2-3 Kanau pacTtBopa COMSIHOM KUCAOThI.
LiBeT pacTBopa MeHsleTCs Ha 6ypbin: B pe3ysibTaTe B3auMOAENCTBUSA C KUC/TIOTON MarHuUn B
Mosiekyne xnopodunnia 3amellaeTca AByMs atoMamm Bogopoaa u obpasyeTcs BellecTBo
6yporo useta - deoduTtmnH. OgHy M3 Npobnpok ¢ GeodUTUHOM OCTaBbTE ANt KOHTPOSIS, a B
OPYTyl0 BHECUTE Ha KOHUYMKE HOXA YKCYCHOKMUC/bIA UMHK U HarpenTe Ha BoasiHon 6aHe ao
KMUMeHns. ATOM LUMHKA 3aMeLlaeT aToMbl Bogopoaa (3aMecTuBlUME paHee MarHun) B
Monekyne xnopodunna n 6ypbiii LBET pacTBOpa BHOBb MEHSIETCH Ha 3eNeHbIN.

BbiBoA: UBET xNopoduana 3aBUCUT OT HANMUUSA METAINIOOPraHMYECcKol CBS3U B €ro
MoneKyre.



OnbIT 4. I3yueHMe 3aBUCMMOCTHU LiBETa BbITAXXKU MUIMEHTOB JIUCTa OT KOJIMYecTBa
xnopodpunna

B 3TOM onbITe CBET AO/MKEH NPOXOAMUTb YEPE3 PacTBOp X0poduana CHU3y BBEPX — HaM
NoOHaA06bMTCA UCTOYHUK CBETA, KOTOPbIA MOXHO Pa3MeCTUTb Mo NpobupKoi. ITO MOXET
6bITb MOSIOXEHHAs FOPM30HTaNIbHO HAaCToMbHasA namMna 6e3 abaxxypa, OCBETUTENb AN
aKBapuyMa, MOLWHbIA poHapb 1 T.N. KpoMe Toro, HY>HO NPUroTOBUTb TEMHO-3E/EHYIO
CMUPTOBYIO BbITSXKKY MUIMEHTOB JINCTA, KaK yYKasaHo B onbITe 3.

Bbicokyto npobupky obepHuTe YepHon 6ymaroi, ytobbl CBET HE Nonaaasn Ha pacTtBop cboky,
M NOMECTUTE ee Had UCTOYHUKOM cBeTa. CMOTpUTE B NPOOUPKY CBEPXY U A06aBnsanTe B Hee
HebonbWMMK NOpUMAMM pacTBOp xJopodunna.

lMoka BbITAXKWN B MPOBUpPKE HEMHOIO, €e LBET N3YMPYAHO-3€NEHbIN — 3@ CYET MNOr/IOWEHUS B
nepeyto oyepenb nyyenm cuHe-(punoneToBol U KpacHon obnacren cnektpa. Fonybblie, xentble
M OpaHXeBble Ny4Yu MOrfoLlaTcs B odeHb HebonbLioh cteneHn. OaHAKo No Mepe
YBENTMYEHUS KOJTMYECTBA BbITSXKM B NpobMpke CyMMapHOE KOJIMYECTBO MOr/IOLWEHHOro CBEeTa
B 3TUxX obnactax (CHa4dana B ronybon m entor obnacrsax crnekTpa, a 3aTeEM U 3e/IeHbIX
nydei) Bo3pacTtaeT. Ha onpeaeneHHOM 3Tane OCTalTCA HEMOMOWEHHbIMU TONbKO AalibHUe
KpacHble Ny4n, n pacteBop B Npobupke npmobpeTtaeT BULLHEBO-KPACHbIN LIBET.

BbiBOA: XJ'IOpOCbM}'IJ'I nornowaeT ay4u 6onbluen yactn BUANMOIro cnekTpa, HO MHTEHCUBHOCTb
nornoweHmnsa pasHbixX nyqeﬁ HeogunHakoBa. CyMMapHoOe MoraoLweHne 3aBmMcnuT ot obuero
KOnn4yectBa xnopoq)mnna.

OnbiT 5. PasgeneHne cMecu CNMpPTOpPacTBOPUMbIX NMUIrMEHTOB

MpUroToBMM CNMUPTOBYIO BbITSIXXKY MUIMEHTOB fincTa (OnbIiT 3). BbITSXKa MMEET 3e/eHbIN

LBET, HO Ha CaMOM Aefne B HEW, MOMUMO XJ1I0pOMIIIIOB, COAEPKATCA U XKENTble NMUrMEHTbI
rpynnbl KAPOTUHOWAOB — KApPOTUH M KCaHTOMWAN. Y6eanTbcsi B 3TOM MOXXHO HECKOSTbKMMMU
cnocobamu.

Ha dunbTpoBanbHyto 6yMary HaHecuTe CTEKISSHHOM MasiouyKoM Kansko NoslyyYeHHOMN
CNUPTOBOW BbITSXXKW NMUFMEHTOB nncta. Yepes 3-5 MMH Ha 6yMare ob6pas3ytoTcs UBETHbIE
KOHLUEHTPUYECKME KPYrn: B LEHTPE 3eneHbin (XNopodunn), CHapy>Xu — XKenTbin
(kapoTuHOUAbI).

Monocky unbTpoBanbHOM 6yMaru LWUPUHON NpuMepHO B 1 ¢cM n annHon 20 cM norpy3uTe
OAHMM KOHLIOM B NPOBUPKY C BbITSXKOM. Yepe3s HeCKONbKO MUHYT Ha byMare nosiBUTCS
3eneHas nosoca xso0podunna, a Bbille HeEEe — XENTble MOJI0Chbl KApOTUHOMAOB (KapoTMHa U
KcaHTodwunna). B 3eneHoi 30He MOXHO pa3nMYnUTb ABE MOJIOChI: 3eneHyt (xnopodunn a) n
3eneHo-xXxenTyto (xnopodwunn b).

PaspeneHne nurMmeHToB 06yCcnoB/eHO UX pa3aiMyHon agcopbumen (nornoweHnem B
MOBEPXHOCTHOM CJi0€) Ha (punbTpoBasnbHOM ByMare n HeoAMHaKOBOW PacTBOPUMOCTbIO B
pacTBopuTEene, B JaHHOM C/lydyae — 3TUI0BOM cnimpTe. KapoTuHouAbl Xy>e, Mo CPaBHEHUIO C
xnopodwunnom, agcopbupytotcs Ha dunbTpoBasbHOM byMare, nepeaBuUratoTcst No Hew
hanbwe xnopodwunna.

Ha pa3nnuyHom pacTBOPMMOCTU MUIMEHTOB B Pa3HbIX PAaCTBOPUTENAX OCHOBAH €lle OAWH
cnocob ux pasgeneHus. Ans 3ton paboTbl HaM NMOHaAO6UTCA YNCTLIN (A9 3anpaBKy
3a)Knranok) 6eH3nH.

OctopoxHo! He 3abbiBanTte 0 npaBusax paboTbl C OrHeoNacHbIMU XXNAKOCTAMMK!

B npobupky Hanente 2—3 MN CAMPTOBOM BbITSXXKN NMUIMEHTOB fincTa, Aob6aBbTe CTOMbKO Xe
6eH3nHa n 1-2 kanam Boabl. 3akponTte Npobmpky Npobkor (MOXHO 1 60MbWIMM NanbLeM),
3HeprnyHo B3bonTalTe B TeveHue 2-3 MMUH U JanTe OTCTOATbCS.



Xunakoctb B Npobupke pasanenutcs Ha ABa cnos: bonee nerkmii 6eH3nH HaBepxy, CNUpT —
BHU3Y. CnunpT 6yaeT oKpalleH B XeNTbiA LBET MMITMEHTOM KCAaHTOMMII/IOM, KOTOPbIA B
6eH3MHe He pacTBopsieTcs. BeH3MHOBLIN Cnoi 6yaeT 3eneHbIM 3@ CHET PpaCTBOPEHHOIO B HEM
xnopodwunna. Ha camom gene tam xe, B 6€H3MHOBOM C/10€, COAEPXUTCSA N KapOTUH, HO €ro
LBeT MaCKMpPYeTCs MHTEHCMBHO 3e/1eHbIM LIBETOM Xnopodunna.

YT1ob6bI YGe,EI,VITbCﬂ B TOM, UTO B 6EeH3MHOBOM CNnoe AeNCTBUTENIbHO NPUCYTCTBYET NMUIMEHT
KapOTWH, HaM noHagobutca 20% pacTBOp rmgpokcmaga Hatpuda Uan rmaApokKkcmnaa KasauA.

OcTopoxHo! He 3abbiBainTe 0 NpaBunax paboTbl C KOHLEHTPUPOBAHHOW LENoYbto!

Mo XMMMUYeCKOMYy CTPOeHUI0 xaopoduan npeacraBnaeT coboi CnoxXHbir 3pmp amkapboHoBOM
KMCNOTbl X/10pO0dUANMHA U ABYX CMIUPTOB: METUNOBOro n dutona. MNpu B3aMmMmoaencTenm
CNOXHbIX 3(UPOB CO LWesiodaMn NMPOUCXOANT peakLns OMbIIEHNS — pa3pbiB C0XHO3MUPHbIX
cBsizen ¢ obpasoBaHMEM COIM AAHHOW KMUCNOTbl U CNMPTOB. B pe3ynbTaTe peakumm oMblsIEHUS
xnopodwuana obpasyeTcs HaTpueBas UM Kaamesasi Cofib XxopodunianHa, METUOBbLIN CNNpT
n cuTton.

HanelTte B Nnpobupky 2-3 M1 CNMUPTOBOW BbITSXKWU NMUIMEHTOB, nob6aBbTe 4-5 kanenb 20%
pacTBoOpa Leno4u, 3akponTte npobmpky npobkon (B AaHHOM C/lyyae MMEHHO NpobKo, He
nanbuem!), B3bonTtante. NponcxoanT peakumns B3anMoaencTems xaopoduana co Wesaoybio.
LiBeT pacTBOopa He MeHSIeTCs, TaK KakK X/10pOMUANIMHBI HAaTPUSA U Kanus UMEKT 3€/1eHYIO0
OKpackKy.

Job6aBbTe B NpobupKy 6€H3MH B TaKOM Konu4decTBe, YTobbl 06LLNIN 06BEM XNAKOCTU B
npobupke yBenmuuncs B ABa pas3a, B3bontante n gante oTcToaTbCs. XKXUAKOCTb B Npobupke
pasaennTcsa Ha ABa CNos — BHU3Y CNUPT, HaBepXxy — 6onee nerkuii 6€H3mH.

HWXHWIA cCNMpTOBOM CNOMN OKpacuTCs B 3e/eHbll LUBET 6naroaaps NpuCcyTCTBUIO B HEM CONU —
XnopoduanmHa HaTpus, KoTopas, B OT/InYMe oT xsopodunna, B 6eH3nHe HepacTBOpMMa.
34ecb Xe, B CNMPTOBOM C/10€, HAXOANTCS NMUIMEHT KCAaHTOMWNI, HO €ro oKpacka
MAaCKUpPyeTCs UHTEHCUBHO 3€NIEHBLIM LIBETOM HAaTPMEBOMN CONUN XnopodunnmnHa. BepxHuin cnomn
6eH3nHa byaeT oKkpalweH B XenTbli UBET MUIMEHTOM KapOTUHOM.

BbiBOA: CMMPTOBas BbITAXKA JINCTA COAEPXUT XTOPOMUNA N Ba XKENTbIX MUIMEHTA —
KapoTUH U KcaHToduNN. LiBET nncTa pacTeHus B MEPBYIO OYEPEdb 3aBUCUT OT
KOJIMYECTBEHHOIr0 COOTHOLUEHUS 3TUX MUIMEHTOB, @ TAKXXe OT BO3MOXHOIO MNPUCYTCTBUSA
MUIrMEHTOB rPyMnbl aHTOLIMAHOB.

B npoaomxeHne paboTbl MHTEPECHO B3ATb A9 aHANM3a SKCTPaKTbl JIMCTbEB PA3HOro LBeTa —
pa3HbIX BMAOB pacTeHWUn U pasHoro Bo3pacta. B3pocnble copMmpoBaBLUMECA NTNCTbA
coaepxaT 6onblle xnopodunna, 4yem Monogble. CTapble NUCTbSA coaep KaT 60/blie XeNTbIX
NMUrMeHToB. [03TOMY OKpacKa JIMCTa U3MEHAETCA C BO3PACTOM: OT XXeNTOo-3e/IeHON Y
MOJIOAbIX 4O UHTEHCMBHO 3€/1eHOM Yy B3POC/bIX U XENTOMN Y ONaAatolumMX OCEHHUX NIUCTbEB.

OnbIT 6. MonyyeHne pacTUTeNbHbIX Kpacutenen
I. MonyyeHne KpacuTens us JIyKOBOM LUENyXun

DKCTpaKT WeEeNyxXu NyKa LWMPOKO NPUMEHSETCA AN OKpaLMBaHUS MULLEBbLIX MPOAYKTOB U
TKaHEN B XENTO-KOPUYHEBLIN LBET.

Onsa paboTbl NoHagobaTca xeneso-aMMOHMMHbIE KBacubl [(NH4)2504 x Fe2(S04)3 x 24
H20] n cynbdat xenesa (II).

1. 100 r nykoBon wenyxu 3anente Ha 30-35 MnH 1 1 Tennon Boabl, AobaBbTe 1 YalHylO
NIOXKY MUTbEBOM coabl U npokmnatTute 1,5 4 Ha cnabom orHe, cnerka nomewuBsasl.



2. DKCTpaKT cnenTe, a Wenyxy Jiyka euwe pas 3aenTe HeboblMM KOTMYECTBOM BOAbI U
NMPOKUMATUTE B TeyeHne Yaca. CHoBa crienTe 3KCTPaKT, CMeLWalTe C NoslyYeHHOM paHee
nopuuen u aanTe oTcToATbCA. N1 YBENIMUEHUA KOHLUEHTPALMN KPacUTENS MONTyYeHHbI
3KCTPaKT MOXHO YNnapuThb.

[ns nony4yeHust CTOMKOro oKpallMBaHUs HY>XHO MCMOSIb30BaTb NpoTpaBuTeNb (4 I KBacLOB
nnun 1 r cynbdaTa xenesa Ha 2 N BoAbl). OKkpacky MOXHO NMPOBOAUTb TpeMsi cnocobamu:

a) C npeaBapuTenbHbIM MPOTPaB/MBAHUEM: OKpalLMBaeMbll MaTepuan npokunatute 15-20
MWH B pacTBOpe NpOTPaBUTESNS, 3aTeEM NepesioXnTe B XONOAHbIM pacTBOp Kpacutens m
npokunatute 45-60 MuH;

5) C OAHOBPEMEHHbLIM MPOTpPaBJIMBAHMEM: PpaCTBOpP NpOTpaBUTENA nobaBbTe K pacTtBoOpy
KpacuTtena, onyctute tyaa OKpaLLIMBaeMbIl\/’I MaTepuman n, BCE BPEMA €ro nepesopavmBad,
aAoBeanTe A0 KUMEHUA,

B) C nocneayoLwum npoTpasBaHMEM: MaTepuasn NpPoKUNATUTE OKONO 1 Y B OoTBape
KpacuTtena, 3ateM nobasbTe B pacTtBOp NpOTpaBUTEJIb N KUNATUTE ELLUE 40 MUH.

3. OKpalleHHYI0 TKaHb UK NpPsXXY MponoJIoWMTE B TEMNOM BOAE, B KOTOPYIO A06aBNEHO
HEeMHOIro CTOMI0BOro yKcCyca.

MpK KUMNSYEHUM B IKCTPAKTE U3 JIYKOBOM LWENyXn MaTepuasn NocTeneHHO OKPacUTCs B TEMHO-
KOpMYHEBbLIN LBET. NPy 0AHOBPEMEHHOM UCMONb30BaHWM KBACLOB UK cynbdaTta xenesa (II)
MaTepuan OKpacuTCsl B YEPHbII LIBET.

I1. MonyyeHue YepHWI U3 pacTUTesIbHOro MaTepuasna

HekoTopble BMAbI pacTUTENbHOIMO Cbipbsi, Horatoro AybunbHbIMK BelwecTBaMu, MOryT 6biTb
MCNOJ/Ib30BaHbl B KadyecTBe YepHun. Ans paboTbl noHagobutcsa cynbdat xenesa (II).

1. MpurotoebTe 20% BOAHbLIN pacTBop cynbdata xenesa (II).

2. 3anenTe 2 r cyxoro 4YamHoro nucrta 50 mn ropsuen Boabl 1 HarpeBante 30-40 MUH Ha
Kunswen sogsaHon baHe.

3. PacTtBop oThUNbTPYNTE, K 0caaky AobasbTe ewe 20-25 mMn BoAbl, NPOKUNATUTE U CHOBA
otpunbTpynte. OGunbtpatbl 06beanHUTE N ynapbte 4o obvema 8-10 mn.

4. K 2 mn Tennoro dounbtpaTta agobasbTe 0,5-1 Mn 20% pactBopa cynbdaTta xenesa (II) ao
nosiB/IeHNst YepHoro useta. Ytobbl 3aryctutb YepHuna, gobaesbte 1-2 r caxapHoro necka.

BmecTo Yyas MOXHO MCMoNb30BaThb APYroe cbipbe, 6oratoe AyOMNbHBIMU BELWECTBAMMU:
AybO0BYIO KOPY, KOPHM NanyaTKyM NpPsiIMOCTOSYEN U LABENS Kyp4aBoro, NioAbl KOHCKOro
KallTaHa 0bbIKHOBEHHOIO MK 6y3nHblI YepHOW. Takoro Matepuana ansa paboTtbl noHaaobutcs
50-100r.

OnbIT 7. U3rotoBneHme caMmopesibHOM MHAMKATOPHOU 6yMaru

Jly4lWwMMM MHOMKATOPHbLIMU CBOMCTBaMKM 0611a4aeT BbITSXKKA M3 JIMCTbEB KPAaCHOKOUYaHHOM
Kanyctbl. IcxoaHO OHa MMeeT MalMHOBO-CMPEHEBLIN UBET. B cnnbHokmncnom cpege (pH 2-3)
npunobpetaeT KpacHbIn, a npu pH 4-5 - po3oBbii UBeT. [Janee No Mepe HenTpaansaumm
pPO30BO-KPaCHbIN LBET U3MEHSAETCS CHayasia Ha CUpeHeBbIN, 3aTeM Ha CBeTNo-CuHMI (pH 6-
7). MNpn nepexoae 3HayeHn pH B Weno4Hyo obnacTb UBET pacTBOpa CTAaHOBUTCHA 3e€/eHbIM
(pH 8), xxento-3eneHbiM (pH 9-10) n B cunbHO weno4vHon cpeae (pH Bbiwe 10) — XenTbiM.



MponuTaB 3TON BbITSAXXKOW NONOCKMU BMNbTPOBasbHOM 6yMarn m BbIiCYLUMB UX, MOXHO
NOYUYMTb XOPOLUYH MHAMKATOPHYO ByMary ans A4oCTaToyHO TOYHOro onpeaenerms pH
pacTBOPOB B KMCNon obnactu. Ytobbl NpUroToBUTb MHANKATOP Ha LWenodb (KpacHyo
MHAMKATOPHYO ByMary) BbITSXXKY KpaCHOKOYaHHOW KanycTbl nepes nponuTbiBaHUeM
dunnbTpoBanbHOM 6yMarn Hy>HO NpeaBapuUTENbHO NOAKNCAUTDL 1-2 KanasiMm yKcyca Ao
NosIBNEHNS PO30BOI OKPACKMW.

NHAVKaTOpHblE CBOMCTBA KpacuTens U3 KpacHOKauyaHHOM KamnycTbl CXOAHbI C JTAKMYCOM:
obnacTb Nepexoaa oKpacku NexuT B UHTepBane pH 3-12. Ansa 6onee TOUHOro onpeaeneHus
pH pacTBopa HY>XHO COCTaBMTb LIBETHYIO LKAy U3MEHEHWNIA OKPAcKmM 3TOro MHAUKaTopa.
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