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MporpaMMa AONOJIHUTE/IbHOTO o6pasoBaHus
ans yvawmuxcs 5-6 knaccos
«lMpakThueckasn 6uosiorus»

CocTaBuTenb: yuntens 6uonorun Mycrapuwxa @.I.
MNMosicHuTeNnbHasa 3anuncka

MporpaMMa paspaboTaHa Ha OCHOBE:

1. ®epgepanbHoro 3akoHa "06 obpa3osaHun B

Poccuitckoit Peaepaunn” ot 29 gekabps 2012 r. N? 273-03.

3. ®epepanbHoro rocyaapcrseHHoro obujeobpasobaTensHoro ctaHgapTa obuero
0CHOBHOro obpa3sosaHua (Mpukasz MO P® OT 17.12.2010 N 1897)

4. TpuMmepHble NporpaMmbl No 6uonornmn, paspabotaHHble B COOTBETCTBUM C
rocyfapcTBeHHbIMU obpa3oBaTtenbHbIMK cTaHAapTamn 2004 r.

5. ®epepanbHblit nepeyeHb y4ebHUKOB, PEKOMEHAOBAHHbIX MUHUCTEPCTBOM
obpa3oBaHus N Hayku Poccuitckon Gefepauinm K MCNOIbSOBaHNIO B 06pa3oBaTe/ibHoM
npouecce B obweobpasosartenbHbIxX yypexaeHuax, Ha 2016/2017 y4yebHbin roj,
yTBEPXAEHHbI NPUKa3oM MUHWCTEPCTBa 06pa3oBaHmna 1 Hayky Poccuincko
Mepepaunn ¢ M3MeHeHUsMKU Ha 26 sHBapst 2016 roaa

6. KoHuenuusa 4yXOBHO — HPaBCTBEHHOrO PasBUTUA W BOCMMTAHME NNYHOCTU
rpaxaaHuHa Poccuu

i

MpeanaraeMblit Kypc NoAAEPXUBAET W yraybnseT 6a308ble 3HaHWs N0 6uonorun (pasnen
«BoTaHuka») nayyaemblit B Kypce 5 1 6 knaccos. MporpamMma Kypca paccyntaqa Ha 34 yaca
n3 pacyeTa 1 yac B Hegeso.

B OCHOBE Kypca NEXWUT CUCTEMHO - ACATENbHOCTHBIA NOAXOA KaK NPUHLMM OpraHusaLim
o6pasoBaTensHoro npotecca no ®rOC BTOPOro NokoneHus.

Kypc NnocTpoeH Ha OCHOBE 3HaHUW U YMEHWUI y4almnXCa, NONYHEHHbIX B 5 K/lacce 0CHOBHOM
0b6uieobpasoBaTeNbHON WKONbI. Kypc UMEET UHTErpaTuBHbIN XapakTep, pacliupsioT pamku
AeicTsylolero kypca 6uonoruu.

Kypc no3BonseT ocyWwecTBNATL MEXNPEAMETHbIE CBA3N C NpeAMeTamMn: xumuein, Gpusankon,
MaTeMaTukoli, reorpaduei n buonoruneit, akonorven.

MpoeKkTHas AesTenbHOCTb B 00yYeHun BNAETCS OAHOM M3 CaMbiX akTyaNbHbIX, Tak Kak
CNoCco6CTBYET peann3aunmn KOMNETEHTHOCTHOMO NOAX0A], W HanpasneHa Ha hopMyupoBaHue B
pebeHke caMOCTONTENbHON, KOMMYHWKabenbHo, ymetowmit pabotath 8 rpynne IMHHOCTY,
rOTOBOVA 1 CNOCOBHON NOCTOSIHHO YUYMUTHCS HOBOMY, CaMOCTOATENbHO A06bIBATL N NPUMEHATH
HYXHY0 nHOopMauuto.

Lienb nporpaMMbl: Pa3BUTUE UCCNEA0BATENLCKUX YMEHWIA (MOCTaHOBKM Npobnembl,
onpeseneHue rmnoTessl, akTyanbHoOCTH U MeToAoB paboTel, copa nHhopMaumm,
HabloAeHUs, NPOBEAEHNS IKCNEPUMEHTA).

3apauu:

—

O3HaKoOMJIEHME yHaLWNXCA C METOAAMU U TEXHONOTUAMN NPOEKTHOM eATeNbHOCTH.
Moaaepxka MOTUBaLUMKM B OOYHYEHWN.

3. BocnutaHue y WKONbHUKOB WHTEPECa K NO3HAHWIO M1Pa, K Yriy6NeHHOMY U3yyeHunio
OUCUMNAWH, BbIABNEHWIO CYLYHOCTY NPOLECCOB W fABNEHWI BO BCex chepax
LEeATeNbHOCTN (HayKn, TeXHWKW, UCKYCCTBA, NpUpoAbl, obuiecTsa).

B



4. BblpaboTka HaBbIKOB CaMoCTOATENIbHON paboThl C HAay4HOW finTepaTypoi, oby4deHune
MeToAauKe 06paboTKM MONYHEHHbIX AaHHbIX K aHanusa pesynbraTos, COCTaBﬂ(?HMC y
chopMupoBaHne oTyeTa u Joknada o pesysibrarax HayuYHO-uccnenoBaTes/bCKow
paboTbl € UCTMONIb30BaHUEM o6opyaoBaHus ueHTpa «Touyka pocra».

TeMaTuueckoe rnJsiaHmposaHue
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Tpe60BaHWA K YPOBHIO NOATOTOBKK O0OY4atoUjUXCs
1. MOHUMaHWE PONIN PacTEHWUN B NPUPOAE U XU3HW HesloBeKa:
- MOHUMaTb U OBBLACHATL POSib PACTEHMI B NPUPOAE U B KPYrOBOPOTE BELIECTBIKOCUCTEMDI.
2. icnonb3oBaHne 6MONOrMUYECcKnX 3HaHuin B 6bITy!:
- 06BACHATbL 3HAYEHNE XKMBbIX OPraHNU3MOB B XWU3HW M XO3AUCTBE Yenoseka,
4, O6BACHATD MUP C TOUYKU 3peHUn 6UONOrun:
- Nepe4vncnsaTb OTANYUTEIbHbIE CBONCTBA XUBOTO;

- pasnunyatb (No Tabnnue) OCHOBHbIE PYNNbI XUBbLIX OPraHn3mMos (bakTepuun: besbsiepHbie,
aAepHble: rpubbl, PacTeHUs, XUBOTHbIE) N OCHOBHbIE FPYNMbl PacTeHui (BoAOPOCAK, MXN,
XBOLLM, NNaYyHbl, MANOPOTHUKKN, FONIOCEMEHHbIE 1 LIBETKOBbIE);

- onpeaenaTh OCHOBHbIE OpraHbl PacTeHUi (HacTun KNEeTKK);

- 06BACHATL CTPOEHMUE U XU3HEAEATENbHOCTh U3YHEHHbIX FPYNM XUBbIX OPraHn3mMos
(6akTepuu, rpubbl, BOAOPOCAN, MXU, XBOLWM, NNAYHbl, NANOPOTHUKK, FMONOCEMEHHbIE U
LBETKOBbIE);

5. MoHuMaTb CMbICc 6MONIOrUYECKUX TEPMUHOB;

- XapaKTepu3oBaTb MeToAbl Buonornyeckon Hayku (HabnoaeHne, cpaBHeHne, aKCNepuMenT,
N3MepeHue) n X pPosib B NO3HAHWK XUBOW NPUPOAbI;



- NpoBOAWTL GUONOrMHECKUE OMNbIThl N SKCNEPUMEHTLI N OBBACHATE UX Pe3ynbTaThl;
NONb30BAThLCS YBENMUYNUTENbHbIMK Npubopami N METL 3/1eMeHTapHble HaBblKK
MPUrOTOB/IEHNS U M3YYEHNS NpenapaTosb.

6. OueHnBaTh NoBeAeHWe YenoBeKa C TOUKU 3peHns 3p0poBOro o6pa3sa MU3HN!
- MCNoNb30BaTh 3HaHWS Guonorun nNpu cobnioAeHn Npasu NOBCEeAHEBHOW rMrueHbl;
- pasnnyaTb CbeAOobHbIE U AA0BUTbIE rpuBbl 1 PacTEHNs CBOEW MECTHOCTU.
NnaHupyembie pe3y/ibTaTbl OCBOEHUA NpeaMeTa
MNpeaMeTHbIE Pe3ybTaTbi
B pesynbTaTe M3y4veHus Kypca obyvatoumecs:

- HayuUTCs NOML30BATLCA HAYUHBIMW METOAAMU AIN PACNo3HaHua 6uonornyecknx npobnem;
[laBaTb Hay4yHoe 0bbscHeHne 6uonornyeckum dakram, npoueccam, BNEHUAM,
3aKOHOMEPHOCTAM, UX POSIN B XXW3HW OPraHU3MOB M YenoBeka; NpPoBoAMTL HabnoeHus 3a
XUBbLIMU 06bEKTaMu; OMUCLIBAThL BUonornyeckme o6beKThl, NPOIECChl U SIBEHUA; CTaBUTh
HEeCNoXHble BUoNornyeckne sKCNepUMEHTbl U MHTEPNPETMPOBaTL UX pe3y/ibTaThl.

- OBflafleeT CUCTEMOM BMOJIOrMYECKNX 3HAHWUW - NOHATUSIMU, 3aKOHOMEPHOCTAMMU, 3aKOHAMK,
TEOPMAMMK, UMEIOLMMU BaXHOe obleobpa3oBaTeNibHOE U NO3HABATE/IbHOE 3HAUEHWE,

- OCBOMT 0BLWME NPUEMbI: PaUUOHaNbHOW OpraHusauny Tpyaa v OT/AbIXa; BbipauuBaHus n
PasMHOXEHUA Ky/bTYPHbIX pacTeHuit; npasuna paboTel B kabuHerte Guonoruu, ¢
6uonornyecknmMu NpUBOPaMn U UHCTPYMEHTaMu.

- NpuoBpeTeT HaBbIKM UCMOMb30BAHUS HaYYHO-NONYNSPHOW nTepaTypsl no Guonoruu,
CNpaBOYHbIX MaTepManos (Ha 6YMaxHbIX ¥ 2NEKTPOHHbLIX HOCUTENSNX), PeCypcoB VIHTepHeTa
Npu BbiNONHEHUM y4ebHbIX 3a4au.

O6yyatoWminca NosyYnT BO3MOXHOCTb HAaYYNThCH:

¢ OPUEHTUPOBATLCS B CUCTEME NO3HABATE/IbHbIX LLIEHHOCTE - BOCNPUHMMATL WHMOPpMaLmnio
61ONOrMUECKOro CoAepXaHusa B Hay4Ho-NonynspHoi nutepaTtype, cpeicTBax MaccoBOK
nHcbopmaymu u MHTEpHeET-pecypcax, KPUTUYECKN OLUEeHNBATL MONYYEHHYIO MH(OPMaLNIO,

aHaNM3npys ee coaepxaHue v AaHHble 06 UCTOYHNKE nHpopMaunn;

e CO3/1aBaTb COBCTBEHHbIE MUCbMEHHbIE U YCTHbIE COOBLEHNS O BUONOrUYECKUX ABIEHVAX U
npoueccax Ha OCHOBE HECKONbKUX UCTOYHWKOB MHGOPMaLUMK, CONPOBOXAATL BbICTyneHune
npeseHTauunei, yunTbisas 0COBEHHOCTUN ayAnTOPUM CBEPCTHUKOB.

YXuBble OpraHu3Mbl
Obyuatomecsa HaydaTca:

¢ BblAeNsATb CYLLECTBEHHbIE NPU3HaKK Bnonornyecknx obbLeKToB N NPOLECCoB, XapakTepHblX
ONA pacTeHun;

¢ OCYLLECTBNATL KNaccubukaumioo pacTeHnini Ha OCHOBe onpeaeneHns Ux NPUHaANexHocTu K
onpefieNeHHoN CUCTeMaTUHeCKOoN rpynne;

* PackpbiBaTb Posb BUONOMMK B NPAKTUHECKON ACATENLHOCTU NI0AEH; POb PACcTEHUI B
XU3HU YenoBeka;



e passnMyaTh NO BHEWHEMY BUAY, CXEMaM U ONUCaHUSIM peasbHble Bronorndeckne ooLeKTs
UMM UX M306paXeHusl, BbISBAT OTIMHYNTEIbHbIE MPU3HAKY 61MoN0rMYecknx 06bLeKTOB;

e yCTaHaB/IMBaTb B3aMMOCBA3N MEXAY 0COBEHHOCTSIMU CTPOEHUS 1 PYHKUMAMU KNETOK 1
TKaHel, opraHoB 1 CUCTEM OPraHos;

e NCNOJ/Ib30BaTh METOAbI 6UONOrMYECKOol Haykn: HabntoaaTe 1 ONuchbIBaThL buonoruyeckne .
06BbEeKThl U NPOLECChl; CTaBnUTb 6unonornyeckmne aKCnepmuMeHTbl 1 06BLACHATL UXpe3ybTaThl;

e ONUCbIBATL M MCNONbL30BaTh NPUEMbl BbipalMBaHNA Y Pa3MHOXEHNA KY/TbTYPHbIX
pacTeHuit, yxoAa 3a HUMK,;

e 3HaTh 1 cobntoaaTh Npasuna paboTkl B kabuHeTe Guonoruu.

* OPUEHTUPOBATLCH B CUCTEME MOPAsbHbLIX HOPM 1 LI@HHOCTE NO OTHOLWIEHWIO K 0bBLeKTamM
XWUBOW Npupoabl (NPU3HAHWE BbICOKON LI@HHOCTU XU3HWU BO BCEX €€ NPOsSBAEHUAX,
3KONOrMYECKoe CO3HaHWe, IMOLMOHANLHO-UEHHOCTHOE OTHOWEeHNE K 06beKTaM XNBOoW
NpPUPOAbI);

¢ OCO3HAHHO MCNONb30BATh 3HAHUA OCHOBHbLIX NPABWUA NOBEAEHMA B NpUpPoAe; BbiIbupaTth
LI€NEBbIE 1 CMbIC/IOBbIE YCTAHOBKM B CBOUX AENCTBUAX U MOCTYNKax NO OTHOWEHWIO K KUBOK
npupoae;

e cO37aBaTh COBCTBEHHbIE MUCbMEHHbIE U YCTHblE COOBLIEHNA O PACTEHNAX, KNBOTHbIX,
BakTepus u rpubax Ha OCHOBE HECKOJIbKMX NCTOYHUKOB MHGOPMaLMmn, conpoBoxaaTh
BbICTYN/JIEHWNE NPEe3eHTaumnei, yuuTbiBas 0CO6EHHOCTU ayAnTOpUmN CBEPCTHNKOB;

o paboTaTh B rpynne CBEPCTHUKOB NPU PeLleHn No3HaBaTe/IbHbIX 3a/a4 CBA3AHHLIX C
N3yyeHneM 0COBEHHOCTEN CTPOEHMS U XU3HEAEATE/IbHOCTU PacTeHWI, NNaHnpoBaTh
COBMECTHYIO AEATE/IbHOCTb, YUUTLIBATL MHEHWE OKPYXKAIOWMUX 1 a/leKBaTHO OLeHNBaTL
CcOBCTBEHHbIN BKNAA B AEATENbLHOCTb FPyNmbl.

MeTtanpeaMeTHble pe3yJ/ibTaTbl
PerynsatusHblie YY/[]

YMeHUe caMoCTOATeNbHO ONpeaensTh Lenu ceoero obyyeHus, CTasuTs U popmMynnposats
ans cebsi HoBble 3aA4a4n B yyébe 1 no3HaBaTes/IbHON AeATEeNbHOCTH, pa3BuBaTh MOTUBbI U
MHTEpPEeCbl CBOEW No3HaBaTe/IbHON AESATENIbHOCTH;

yMEHMe caMoCTOATENbHO NNGHMPOBaTb MYTU AOCTUXKEHWUS LeNnei, B TOM Yncne
anbTepHaTUBHbIE, OCO3HAHHO BbIBUPaThL Hanbonee aeKTnBHbIE CNOCOOLI peLleHns
y4ebHbIX 1 No3HaBaTe/bHbIX 3a4a4;

YMEHUE COOTHOCUTbL CBOW [AeACTBUA C NNAHUPYEMbIMU pe3y/ibTaTaMu, OCyLecTBAATh
KOHTPO/Ib CBOEM AEATeNbHOCTU B Npouecce AOCTVIXKEHUS pesy/nbTaTta, onpeaeniTh crnocobsl
NeVCTBUIA B paMKax NpeanoXeHHbIX ycnosnin n TpeboBaHuin, KOppeKTHpoBaTb CBOW AencrTeuns
B COOTBETCTBUM C U3MEHAIOWENCA cuTyaumen;

yMEHUe OLeHMBaTb NPaBUILHOCTb BbINOSIHEHWS YYeBHOM 3a4aun, COBCTBEHHbIE BO3MOXHOCTH
eé peleHus;

BflafeHne OCHOBAMMW CaMOKOHTPONSA, CAMOOUEHKN, NPUHATAA PELIEHUI U OCYLLeCTBIEHNS
0CO3HaHHOro Bbibopa B y4ebHOW 1 no3HaBaTe/IbHON AeATEeIbHOCTH;

Mo3HaBaTesibHble YY[]



YMeHune onpeaensaTb NOHATUSA, co3AaBaTb 0606LEeHUs, yCTaHaBNMBaTb aHanorum,
KnaccupuumpoBaTh, CaMOCTOATENbHO BbI6MpaTb OCHOBAHUA U KpUtepun Ans

knaccugukaummn, yctaHasnnsaTb NPUYUHHO-CNEACTBEHHbIE CBS3U, CTPOUTL NNOTNHECKOE
paccyXaeHue, yMo3ak/oueHne (MHAYKTMBHOE, AAYKTMBHOE 1 MO aHajnorum) n genatb

BLIBOAbI;

yMeHue Co3AaBaTh, MPUMEHATL 1 Npeo6pa3oBbiBaTh 3HAKM U CUMBOJIbI, MOARNN U CXEMbI /15
pelleHns yuebHbIX 1 No3HaBaTeNbHbIX 3a4a4;

CMbIC/IOBOE YTEHWNE,

hopMUpOBaHME CUCTEMbI HAYUHbIX 3HaHWI 0 XKWBOW NPUPOAE U 3aKOHOMEPHOCTAX eé
pasBUTUsI, MCTOPMYECKU BLICTPOM COKpaLeHun 61oNornyeckoro pasHoobpasns 8 buocepe
B pesynbTaTe AeATENbHOCTM YenoBeKa ANs CO3AaHNs eCTECTBEHHO- HAayYHOW KapTuHbl MUpa;

npuobpeTeHne onbiTa UCMNONb30BaHNA METOA0B BMOOrMHYECKON HayKku U NpoBeAeHUs
HECNOXHbIX BUONOrMUYECKUX IKCNEPUMEHTOB AN U3YUYEHUS XUBbIX OPraHn3MoB U Ye/loBeka,
npoBe/eHne 3K0I0rMYeCcKoro MOHUTOPUHIa B OKpYsKaloulen cpese;

KoMMyHMKaTHBHbIE YY1 -

OCBOEHME coLManbHbIX HOPM, NPaBu/ NOBEAEHWS, ponei U GOopM counanbHON XN3HN B
rpynnax u coobliecTBax, BKAtOYas B3pOC/ble W counalbHble coobuiecTsa; ydactve B
WKONLHOM CamMoynpasieHnn N 0BWECTBEHHOW XN3HN B NpeAenax BO3PacTHbIX KOMMNETEHLMI
C y4ETOM pPErmoHanbHbIX, STHOKYNbTYPHbIX, COLMANbHLIX U SKOHOMUYECKUX 0COBEHHOCTEN;

hOpPMUPOBAHME KOMMYHUKATUBHOW KOMNETEHTHOCTH B OOLWEHUN 1 COTPYAHNYECTBE CO
CBEpPCTHMKaMu, CTaplwvMn v Mnaawmmn B npouecce obpasoBaTesibHOM, 0OWECTBEHHO
nonesHon, y4ebHo-nccneoBaTeNbCKon, TBOPYECKOW M APYrUX BUAOB AEATENLHOCTH;

yMeHWe OpraHnM3oBbIBaTh yuyebHoe COTPY/AHUYECTBO U COBMECTHYIO AEATE/IbHOCTL C y4nuTenem
W CBepCTHUKaMu, paboTaTb UHAMBKMAYANLHO W B FPyNne: HaxoAnTb obuiee peleHne u
paspelwaTb KOHMANKTbl Ha OCHOBE COrnacoBaHus NO3NUMIA N y4€Ta MHTEPECOB,
hopMyIMpOBaThL, apryMeHTUpoBaTh U OTCTanBaTh CBOE MHEHUE;

JINYHOCTHbIE pe3y/ibTaTbi

dopMUpoBaHMNe LLENOCTHOrO MUPOBO33PEHNS, COOTBETCTBYIOLEro COBPEMEHHOMY YPOBHIO
Pa3BUTMS HAYKW W OBLLECTBEHHOM NPaKTUKK, YHUTLIBAIOLLEro COLMaNbHOE, KYJIbTYPHOE,
A3bIKOBOE, AYXOBHOE MHOroobpasne CoOBpeMeHHoro Mupa;

hOopMUpPOBaHME SKONOrMUYECKON KYNbTYyPbl HA OCHOBE NPU3HAHWA LEHHOCTM XXM3HU BO BCEX
eé NposABNeHNsX U HeOBXOAUMOCTU OTBETCTBEHHOrO, BEPeXHOro OTHOWEHNS K OKpPYXatolwen
cpeae;

hOPMUPOBAHME OCHOB IKONOMMYECKOW MPaMOTHOCTM: CNOCOBHOCTM OUeHMBaTbL NOCNE/CTBIA
[eATEeNbHOCTU Ye/IoBEKA B NPUPoAE, BAUsSiHNE (PAaKTOPOB pUCKa Ha 3/0P0OBLE Ye/I0BeKa;
BbIGUPAThL LENEBbIE€ U CMbICNIOBbIE YCTAHOBKU B CBOUX AEUCTBMAX WM NOCTYNKax no
OTHOWEHWIO K XWBOW NpupoAae, 340POBbIO CBOEMY W OKPYXatoWnX; oco3HaHune
HEOBXOAMMOCTH AeNCTBUIN MO coXpaHeHuio 6uopasHoobpasnsa U NPUPOAHbLIX MecToobuTaHui
BUAOB PACTEHUIN N XXUBOTHbIX.

CopepikaHue Kypca

MeToaoNOorna NPOEeKTHOM MU UCCNeaoBaTe/IbCKOW AeATeNbHOCTbL (1 yac)



OcHOBHbIE BUAbl UCCNeAoBaTeNbCKUX paboT: AOKNAA, TE3NCh], PEUEH3INH, HayudHas craTtbs,
HayuHblit oTYeT, pedepaT, NPoexT, yuyebHo-uccnenoBaTeIbckan paboTa.

OcHOBHble 3Tanbl Hay4Horo uccnefoBaHns. OCHOBHbIE NOHATHS MCCﬂe/_lOBaTeﬂbCKOﬁ.paGOTblI
acnekT, runoTesa, MeTo/ NCCNeA0oBaHNsa, METOA0NOMNA HayYHOro MO3HaHWs, HayyHas Tema,
Hay4Han Teopus, Hay4Hoe NCCNeN0BAHNE, 0630p, 06LEKT UccnefoBaHmns, npeaMer
nccnenoBaHus, NpuHUMn, npobnema, Teopns, yMo3akniodeHne. Bbl6Op TEMbI
nccnenoBaTenbckoin paboTsl. MpuHUMNGI BbI6OPA TeMbl U 060CHOBaHWE ee akTyallbHOCTH.
®opMyNMpOBaHME MNNOTE3bI UCCNEAO0BAHNA. MocTaHoBKa Uenu u 3aaad uccnefoBaHusd.

ViccnepoBaHue cocTaBa >KeBaTesibHOW pe3nHku (2 yaca)

NcTopus BO3HUKHOBEHUSA XeBaTeNbHOW PE3NHKU; ee COCTaB; NoJie3Hble U HeraTuBHbIe
CBOVICTBA XEBaTe/IbHOW PE3UHKU Ha OpPraHu3M YenoBeka; OTIn4Yve XeBaTeIbHOW PE3nHKK
ANS B3POCAbIX U AETEN Yepes3 CPaBHUTE/NbHbIN aHANN3 €€ NHIPEANEHTOB; aHKeTupoBaHve
CpeaM yyalmnxcs LWKONbl; KCNEePUMEHTasIbHbIE UCCNeA0BAaHUSA HA CNOCOOHOCTL XBaYKK
perynnpoBaTh KUCNOTHO-LWeNoYHo! BanaHc B nosocTu pra (pH); B3anMocBsA3b caMoyyBCTBYA
M YCNEeBaeMOCTH YYEHMKa C NOCTOSHHbLIM XEeBaHUEM Pe3NHKW; MHEHWE CNeunasncTon
(cToMaTonora, WKoAbLHOro MeApaboTHWUKA) O NONE3HbLIX U He OYEHb CBOMCTBAX XeBaTeNbHON
PE3UHKM,

CkpbiTbie fo6aBku (2 yaca)

KoHcepBaHTbl. Mapkuposka E. CocTaB NpoAyKTOB NUTaHUs. BamaHue nuuiesbix A406aBOK Ha
opraHvsM yenoseka. HaTypanbHble nuweBbie Ao6aBku. PekoMeHgaunn no ynotpebnieHmnto
PacCMOTPEHHbIX MPOAYKTOB NMUTaHMS

BAuAHWE NUKMPOBKU Ha Pa3BUTUE KOPHEBOW CUCTEMbI KYNIbTYPHbIX pacTeHnii (2
yaca).

YCNoBus pa3BUTUS TOMATOB U Nepua, CyLWHOCTb MUKUPOBKH.
BAnsiHME NMUKUPOBKW Ha pasBUTME U YPOXKAWHOCTb TOMATOB.
BAusaHWe NUKUPOBKM Ha pa3BUTME pasHbix pacTeHU B pa3Hoe BpeMa roaa.

NuxeHonHAMKauuA. NMpakTuyeckoe 3HaYeHue IMIWLaNnHUKOB B XXU3HW yenoseka (3
Yyaca)

NMvwarniHnkn. Cumbmnos. Tansaom. Tunbl TaNIOMOB NNWANHUKOB. BuonHanKaums.
NuxeHonHankaums. Arens. Kpacawue Bewectsa InWanHMKos, CtaTucTtudeckmne MeToabl
uccnenoBaHua. Metoanka naMepeHns NPOeKTUBHOMO NOKPbLITUSA.

YcnoBua npopacraHusa ceMsaH gaconu (2 Yyaca).
Cemsa. CTpoeHue ceMeHu. YCNoBus npopactaHns CeMsiH.
NMurMmeHTbl (7 Yacos)

MUrMEHTbI: aHToLMaHbl, Xxnopodunna, KcaHTopwunn, KapatuHondsl. iHagnkaTopbl. Cnvprosas
BbITAXKA NUIrMEHTOB. XpoMatorpadusa. BnuaHue mardva Ha useT xnopoduina. Pasaenexne
cMecu CrUpTOPacTBOPUMbIX NUIMEHTOB. MonydeHne oTnevaTkos, GoTorpaduin ¢ NOMOLLbIO
pacTsopa xnopodwunna (no K. A. Tummnpszesy). MonyyeHne pacTUTe/IbHbIX Kpacutenen.
N3roTtoBneHne camoAenbHOW MHANKATOPHON 6yMaru. Vcnonb3oBaHWe NUIMEHTOB B NUWEBOK
NPOMBbILLNEHHOCTU.



®U3N0JIOTNA pacTeHuni (9 Hacos)

BblpawnBaHue pacTeHWn B 3aKpbITOM COCYAE. rmaponoHuka. BelgeneHune kucaopoAa
pacTeHuaMun B npouecce cdoTocuHTesa. ObpasoBaHue opraHuyecknx BeLlecTB pacTeHnAMn Ha

cBeTy.

Onpeaenutenb pacreHnit (6 yacos)

MepsouBeTbl. Buaosoi coctas NepBoLBETOB. doToonpeAenunTesb ApeBeCHO-KYCTapHNKOBbIX
pacTeHun npUWKONLHOW TeppuTopun. OnpeaenexHne JIeHAPOIOrMYecKoro cocrasa.

YyebHo — MeTopnueckoe obecneyeHue

CnuUcok nureparypbl AN yunurens

1. AnekcawuHa, M. 0. EcTecTBo3HaHWE C OCHOBaMMW 3KONOTUKU: 5 K. NpakT. paboTbl 1 1x
nposeaeHune: KH. ana yuutens / U.10. AnekcawwuHa, O.W. NaryteHko, H.W. OpeuleHko. — M.:
MpoceeweHne, 2005. - 174 c. -

2. Fpomosa, B. M. ®rOC. HactonsHas kHura yuntens / B. U. F'pomosa, T. tO. Ctopoxesa.-
CapaTtos, 2013.- 120c.

3. Moucees, B. M. ®usnonornst 1 6MoXmMmMust pacteHnin. Metoandeckme ykasanus K
nabopaTopHO — NpakThdeckum 3aHatuam /B. M. Moncees, H. M. Peweukni. - Nopku, 2009. -
124 c.

4.MonueaHosa, K. H. MpoexkTHas AEATENbHOCTb WKONbHUKOB: MMocobue ang yunrtens /K.H,
MonusaHoBa. - M.: MNMpoceelleHune, 2011.- 179 c.

5. TUMOHUH, A. K. Manblit NnpakTuKyM no 6otaHuke. Mopdonorus n aHatoMnus pacTeHui :
yyeb. nocobue ANa CTyA. yupexaeHui Bbicw. npod. obpasosaHus / A.K. TUMOHWUH,
B.P.®unuH, M.B.Hunosa, T. A. ®eaoposa, A. C. Beap. - M.: Akagemuna, 2012. - 208 c.

6. MpoekTHas v nccneaoBaTenbekas AeATeNbHOCTb YHaUmnxXcs. [DNeKTPOHHbIA pecypc],

https://infourok.ru/proektnaya i issledovatelskaya deyatelnost uchaschihsya.-
574687.htm - cTaTbss B UHTEPHETE

7. KOHCepBaHTbl MULLEBbIE - CMUCOK UX BUAOB (6e30nacHblie, onacHblie, 3anpeuerHtsie),
NPUMEHeHMne B NULLEBOWM NPOMBbILLNEHHOCTH. [DN1EeKTPOHHbIN
pecypc], http://xcook.info/konservanty- ctaTba B UHTEpHETE

Cnucok nurepaTypbl ANA 06yyarowmxcs

1

.Naceynuk, B. B. Buonorms. MHoroo6pasme NoKpbITOCEMEHHbIX pacTeHnin. 6 Knacc:
yuyebHuK ana obuieobpasosar. yypexa. ®roc /B.B.Nacevnuk. - M.: [ipocga, 2014. - 160c.
2

. Maceynuk, B. B. Buonorusa. Baktepuun, rpnbbl, pacteHns. 5 knacc: y4ebHnk ang
obuleobpasosar. yupexa. ®roc / B.B.Maceunuk. — M.: Apoda, 2015. - 169 c,
3

. Pelimepc, H.®. KpaTkuit cnosapb 6uonornyeckux tTepmmHos / H. ®. Peiimepc. — M.:
MpoceeleHne,1995. - 250 c.



4 +a v .
. WaHuep, W. A. PacTeHuns cpeAHeil nonochl Esponeiickoit Poccun / U, A. LLlaHuep. - M.:

ToBapuLecTBO Hay4YHbIX nsnaHuin KMK, 2007. - 470 c.
5

. Q3bikosa, M. 10. LWKONbHbIA NPAKTUKYM MO 6uonorun / M. t0. A3bikosa, PeiToB /1.,
Bpy6enb E.M. - Camapa: Camapckunii yHnsepcuteT, 2003. - 104 c.

6
JInxeHouHAnKauma. [9nekTpoHHbIN pecypc]
http://wiki.iteach.ru/images/b/b3/Nikushina Nm.pdf

7. TMApONOHMKa- caiT O MMAPOMNOHHOM BblpaunBaHnn pacteHui. http://www.ponics.ru
8. OTKpbITbI aTnac pacteHunit Poccumn v conpeAesibHbIX CTpaH. Onpegenutent pacTeHun on-
line. . [DNeKTPOHHbLI pecypc], http://www.plantarium.ru/

MynbTMeaniHbie cpeacTsa

[MporpamMmbl

1. BupTyanbHblii )unBoi yronok - http://school-collection.edu.ru/catalog/rubr/c18f9c03-
c7d3-1f36-55ea-baecs9269170/114724

2. Ypoku 6uonorun Knpunna n Medoaus «PacteHus. baktepun. Mpubbl» 6 knacc

Bupeo

1. ®usunonorua pacreHnin. MNpaktukym B LIMNM. Yactb 4. MeToAbl onpeaeneHns NUrMeHTon
(E. BolkoBa)- https://youtu.be/c8od-HIi6VI

2.dusunonorna pacteHnin, Jlekumun npodeccopa MoCKoBCKOro rocyAapcTBeHHOro
yHuBepcuteta umenn M.B. JlomoHocoBsa B.B. Yyba. -
https://youtu.be/uxhOxCWwOPo?list=PLg5hGWHKnVWIJAF8ji mZIQOhFRjRNPoP9

3. Camas nonesHas nporpamma. KoHcepsaHTbl (19.09.2015) HD. -
https://youtu.be/POuhdyYEaHU

CruvcoK UCroNb30BaHHOW NUTepaTypbl

1. lporpaMma ocHoBHOro obuwero obpasosaHua. buonoruns. 5-9 knaccol (aBTOpbI
B.B.Mace4yHuk, B.B. NaTiownH, .M.UBeuos) / Paboune nporpammsel, Buonoruns. 5-9
Knaccol: y4yebHo-meToanyeckoe nocobue. - M.: [lpoda, 2013.

2. Beceauna, J1. A. NpoekTHas AeATeNbHOCTbL B Guonornyeckom obpasosanuu / J1. A,
BeceaunHa / / Bnonorus B wkone. - 2010, - N?2.- C. 16-18

3. puweHko, A. Urpa UBeToB, NN NUIMEHTbI B Hawen »u3nuu / A. Mpuuwerko, C. B.
Konaukas / / Buonorusa B wkone. - 2010. -N26.

4. MapuHa, A. B. MNepexoa Ha ®IOC ocHoBHOro obuiero obpasoBaHus: Npobsiemb B
AeATENbHOCTM yuyuTens 6uonorun n nytn ux pewenuns / A. B. MapuHa / / Bruonorva B
wkone. - N21. - 2016. - C.17-24

5. MapwuHa, A .B. Bonpochl WKONLHOrO y4nTens 6nonornn K NpoeKTHON AeATeNbHOCTH
ydawmxca B ycnosuax nepexoga Ha ®rocC / A. B.Mapuna, C. H. Tpudorosa, T. B.
Hogaesa // Buonorusa B wkone. - 2014, -N95. - C.17-19

6. MasnoBa, A, DopMMUpPOBaHME Y yHaLLNXCA MO3HaBATENIbHbIX YHUBEPCAsIbHbIX
y4ebHbIX AeNCTBUI NOCPEACTBOM OCBOEHUA npeameTHon nudopmayun / LA, MNasnosa
// Buonorus B wkone. - 2013. -N%4. - C.14-16

Mpunoxexne A
MrmMmeHTbI

OnbiT 1. MoueMy nenecrku uBerkos Genbie?

Lenb: y6eanTbcst B TOM, 4TO 6enblit UBET 1eNecTKoB Guanku, poMaiiku, 6enon nninn v
APYTUX LUBETOB 06YCNOBNEH HE HANMYMEM KPacCALLEero BEWecTsa, a Pa3BUTON CUCTEMO
MEXKNETHUKOB.



1. PaccMoTpuTe NoA MUKPOCKOMOM J1IENECTOK 6enoro uBeTka uanku.
2. Yaanute BO3AYX U3 MEXKNETHUKOB. ST0 MOXHO cAenaTh HeckonbkuMu cnocobamu.[3]

A. OCTOPOXHO COXMNTE NenecTokK nanbuyammn, BosayX U3 MEXKNETHNKOB BbhIXOAUT, U
nenecTtok CTaHoOBUTCA BecuUBEeTHbLIM U NPOo3pavdHbiM, Kak nea.

6. MorpyauTe nenecTku B BoAy. Yepes HECKO/bKO Hacos, Koraa BOAa Hepes ycTbuLa
MPOHUKHET B MEXKNETHUKM, NENeCcTKU CTaHyT 6eCLBETHbLIMA.

B. flenecTky noMecTuTe B wnpuy (6€3 Urabl) U 3anoNHUTE ero BOAON. YCTaHOBMB WNpuLl
HaKOHEYHMKOM BBEPX, 3aABVNHbTE NOPLWEHb, YTOObI BbITECHUTL BO3AYX. [locine 3Toro
3aKpoiTe NasbLUEM OTBEPCTUE HAKOHEYHUKa U OTBEAUTE NOpLIEeHb BHU3., B pesynbrare
co3daBulerocs paspexeHuda U3 J1enecTtkos B BOAY HAYHYT BblIAENATHCA NMYy3bipbKWU BO3/YyXa.
Yepes 1-2 MUH BO3A4YX U3 MEXKIETHUKOB BbiNAeT. BHOBbL BABUHLTE NOPLWEHL B WAPKUL, —
BOZa NOCTYNUT B MEXKNETHUKW, M NENeCcToK CTaHeT Npo3padHbIM,

3. PaccMoTpuTe NoA MMKPOCKOMOM NenecTok ueeTka duanku, CTaBWwmnii Npo3padHbiM Noc/ie
onbiTa. Bo3ayLWHbIe MEXKIETHUKN ncyesnu.

BbiBoA: 6enbiii LBET NENecTKoB LUBETOB 06YC/IOB/IEH PasBUTON CUCTEMON MEXK/IETHUKOB.,
OnbIT 2. U3yyeHue MHAUKATOPHbIX CBOWCTB aHTOLMaHOB

AHTOLUMaHbl = BOAOPACTBOPUMbIE NMUIMEHTbI. X BOAHYIO BbLITAKY MOXHO MOAYUUThL U3
CBEK/bl, N3 INCTbEB KPACHOKOYAaHHOW KanyCTbl UKW U3 NENECTKOB LIBETKOB C LIBETOBOA
ramMmon ot po3oBoin A0 puoneToson. Onst aTtoro 0,5-1 r pacTUTENbHOro BewecTsa Haao
NOMECTUTb B CTYNKY U U3MENbYUTb C HEGONbLUNMM KONMYECTBOM XOPOLUO NMPOMbITOrO NecKka,
[06aBUTb OKOI0 5 M1 BOAbLI U OTOUABLTPOBATb NONYUMBLUMICS pacTBOp. B 3aBUCUMOCTM OT
BUAQ pacTeHWs Takas BbITAXKA MOXET 6bITh rosyboro, cnHero, uoseTosoro, po3osoro,
MaJIMHOBOro LiBeTa.

AHTOLMAHbI TaKXe COAEPXATCs B CBEKO/IbHOM COKE M COKe MNJI0[0B MHOMMX pacTeHuni:
CMOPOAWHbI, YePHONAOAHON PAGUHbLI, BULLHU, MANUHbI.

[anee HaM noHafobaTca 1% congHas KucaoTa Wan cTtonosbii ykcyc, 0,001% pactsop
rmApoKcuaa HaTpus Uan NopPoLOoK NUTLEBON COAbI, NPOBUPKU U MHANMKATOPHas Bymara.

B ynctyto npobupky Hanente 2-3 M/ BbITSHKKW NMUIMEHTOB, AoBaBbTe 1-2 Kanau
pa3baBNeHHON KUCNOTbl. ECNK NonyyeHHas BbITAXKA aHTOLMAHOB MMena nepsoHavaibHo
bypoBaTyto okpacky, To nocne gobaBneHns Kanenb KUCNOTbl OHA NPUMET KPacuBhi PO30BO-
KpacHbIA uBeT. I3BMEHEHNA OKPacKn CBsI3aHbl C NEPEeCTpoikamMn B MosieKyne aHtounaHa.

Onpepenute pH pacTBopa ¢ NOMOLLbLIO MHANKATOPHOM ByMaru n AobaBnsinTe No Kannsm
pa3baB/ieHHYIO WeNoYb UM HEMHOIo, Ha CaMOM KOHYMKE HOXa, NopoLKa NMUTLEBOW COAbI.
MpoHabnioaanTe 3a U3AMEHEHMEM OKpacku pacTBopa No Mepe nameHeHus pH. Linkn
M3MEHEHMUS OKPaCKM aHTOLMAHOBBLIX PAacTBOPOB NOJA AENCTBUEM KUCNOT WU LWenoYeil MOXHO
NOBTOPUTb HECKONbKO pas.

McnblTaiTe MHANMKATOPHbIE CBOWCTBA PAaCTBOPOB aHTOUMAHOB, BbIAENEHHbBIX U3 PA3HbLIX
pacTeHuit. (PacTBopbl MUIMEHTOB 6bLICTPO NOPTATCA, NOITOMY UX NYHLIE XPAHUTL B
X0NOAN/IbHUKE U FOTOBUTL HEMOCPEACTBEHHO NEpes OnbITOM.) BbIBOA: aHTOUMAHbBI M3MEHAIOT
OKpacKy B 3aBMCUMOCTH OT PH cpeAbl, UX BOAHbIE PACTBOPbLI MOXHO MCMONL30BaAThL B
Ka4yecTBe KMNCNOTHO-LWENOYHbIX MHANKATOPOB.

OnbiT 3. [loka3arenbCTBO BJIMAHUA MarHus Ha UBerT XJsiopoguana



XapakTepHoe ANA xnopoduina noraoueHne ceeTa onpeAensercs XNMUYECKOWN CTPYKTYpPO
ero MosieKy/bl. CUCTEMa COMPSKEHHbIX ABOMHbIX CBA3EN UrpaeT 60/bulyio posb B
NOrNoWeHnn CuHe-1oNeToBbIX Nyyeit. MpucyTcTerne MarHusa 8 aApe MOeKy bl
obycnosnuBaeT norsaoweHne B KpacHoi obnactu. HapylleHune CTpyKTYypbl, Hangmmep '
yAaneHue U3 Monekyfbl MarHus, NpuBOANT K U3MEHeHWIo UBeTa xnopodgunna. Yaanvth 3

)

xnopodunna MarHuii MoXHo, NpoAeNas peakuyntio B3anMoAenCTBIS xNnopodunna ¢ KNCNOTON.

[ns paboTbl NOHAA0BATCSA CBEXMWE NINCTbA 31aKOB UM KOMHATHbIX pacTeHuw, 950/c>03TVIﬂOBth
cnupT, hapdopoBasn cTynka c NecTukom, BOpoHKa v dbunbTpoBansHan bymara, 10% pacTBop
CONSIHOM KMCNOTbI, YKCYCHOKMCAbIN LMHK, CMPTOBKA, NUneTka, 4 npobunpku.

OcTopoxHo! He 3abbiBaiiTe o npaBunax paboTbl C KOHUEHTPUPOBAHHbBIMU KUCNOTaMM!

CHavana Haao NoJly4YnTbh CAUPTOBYIO BbITSHKKY MUIMEHTOB NMCTa. ANa 3TOro K U3MEbYeHHBLIM
NINCTbAM (ANS OnbiTa 4OCTATOYHO 1-2 NUCTbEB NenaproHun) Aobasbte 5-10 MA 3TUIOBOTO
cnupTa, Ha KOH4YuKe Hoxa nopowok CaCO3 (Men) ans HeRTpanusaumm KUCIOT KNETOYHOIo
coka 1 pasoTpuTe B haphopoBoit CTynKe A0 OAHOPOAHON 3eneHoi Macchl. MpuneiTe eule
3TUNOBOro CNMPTa M OCTOPOXHO MPOAO/DKANTE pacTUpaHue, Noka CNUpPT He OKPacuTcs B
MHTEHCUBHO 3eM1eHbli UBeT. MoNyHEeHHYI0 CNUPTOBYIO BbITSIKKY OTMUILTPYITE B HUCTYIO
Cyxylo Nnpobupky nnu konby. =
PaccmoTpuTe NoNyveHHbIN pacTBop xnopoduina B NPOXOAALEM CBETE (OH MMEEeT 3eNeHbi
LUBET) N B OTPAXEHHOM CBETE (BUWHEBO-KPACHbIN ~ aBneHune dayopecueHunn). Ecan
A06aBUTL K BbITAXKE (B OTAENLHON Npo6upke) HECKONLKO Kamenb BO/Abl M BCTPAXHYTh, TO
NPO3payHblil PacTBOp XN0podunna MyTHeeT (aBneHue hayopecueHuUnn ncyesaer).

MepeHecuTe No 2—-3 M1 CMUPTOBOW BbITAXKWN MUIMEHTOB B TPU YnUCTbie Npobupkn. OaHa 13
Npobupok KoHTposibHadA, B ABe Apyrue fobasBbTe No 2-3 Kanav pacTBopa CONAHON KNCAOTbI.
LiBeT pacTBopa MeHseTcst Ha Bypblit: B pe3ynbTaTe B3auMOAENCTBUA C KUCIOTOM MarHuii g
MoJsieKyne xnopodunna 3amellaeTcs 4ByMsS aToMaMn BoAOpoaa M 06pasyercs BeLecTso
Byporo useta - dpeodpuTnH. OaHy N3 NPO6UPOK C HEoDUTUHOM OCTaBbTE AN KOHTPONSR, & B
APYryto BHECUTE Ha KOHYMKE HOXA YKCYCHOKUCAbIN LUMHK U HarpenTe Ha BOASIHON 6aHe A0
KuneHus. ATOM LiMHKa 3aMeLlaeT atoMbl BOAOPOAA (3aMeCcTUBLUME paHee MarHuii) 8
Monekyne xnopodwunna n 6ypbiii LBET pacTBOPa BHOBb MEHSAETCS Ha 3€/1eHbIA.

BbiBoA: UBET XN0poduUANa 3aBUCUT OT HalMUMUA METaNN00PraHNyecKol CBS3U B ero
MoNeKyne.

OnbiT 4. isy4eHne 3aBUCUMOCTUN LIBETA BbITSXXKWA NUIMEHTOB JINCTa OT KONUUYECTRa
xnopogpunna

B 5TOM onbiTe CBET AO/IKEH MPOXOAUTL Yepe3 PacTBOpP XNI0pouana CHU3Y BBEPX — HaM
NOHaAo6UTCSH UCTOYHMK CBETA, KOTOPbIA MOXHO Pa3MecTuTb NoAd NPo6UpPKoi. 3To MoXeT
ObITb MOIOXKEHHAsA FOPU30HTaNbHO HACcTONbHAs Namna 6e3 abaxxypa, ocBeTuTeNb AN
akBapuyMma, MOUiHbIV DoHapb u T.n. Kpome TOoro, HyXHO NPUrOTOBUTHL TEMHO-3@NEHYI0
CNUPTOBYO BbITAXKY MUIMEHTOB JINCTA, KakK yKa3aHo B onbiTe 3.

Bbicokyto Npobupky o6epHuTe YepHoi Gymaroit, 4Tobbl CBET He nonaaan Ha pacTsop cboky,
M NOMecTUTe ee Haa UCTOYHUKOM ceeTa. CMOTpUTEe B NpobupKy CBepXy u gobasnsiiTe B Hee
HebOoNbWMMK NOPUMAMK pacTBOp xaopodwunna.

MoKa BbITAXKK B NpO6UPKe HEMHOrO, ee LBET N3YMPYAHO-3€/1EeHbIN ~ 3a CHeT NOrnoWeHns B
nepsyto ovepeab nyyein cnHe-bUoNeToBON U kKpacHoi obnacTeit cnekTpa. MNonybbie, Xentble
1 OpaHXeBble 1YY NOrIoWaloTCA B O4eHb HeGONbLOW cTeneHn. OaHako no mepe
yBENNYEHNSA KONMHYECTBA BbITSXXKWN B NPOOMPKE CyMMapHOe KONIMYECTBO NOr/IOWEHHOro cReTa
B 3Tnx obnacrax (cHavana B rony6oit v xenToi obnactsax cnekTpa, a 3aTeMm 1 3e/eHblxX
nyveit) Bo3pacraeT. Ha onpeaeneHHOM 3Tane OCTalTCA HENOMNOWEHHbLIMU TONLKO AasibHUE
KpacHble Ny4n, n pactesop B npobupke npnobpeTaeT BULWHEBO-KPACHLIN LBET,



BbiBOA: XN0poduan nornowaet ny4n 60MbLel 4acT! BUAMMOro CnekTpa, HO MHTEHCUBHOCTL
nornoweHus pasHbix Nyuyeit HeoauHakosa. CymmapHoe nornoLeHne 3asucut ot odLero

KonuyecTsa xnopogunna.

OnbiT 5. PazaeneHue cMecu CNUPTOPacCTBOPUMbBIX NMUIMEHTOB

MpUroToBMM CMUPTOBYIO BBITAXKY nurMeHToB nucTta (OnbIT 3). BhiTsXka MMEEeT 3e/1eHbIN
LuBeT, HO Ha caMoM Jene B Heit, NOMUMO XNopoPUNNOB, coAepxaTcs 1 WeNnTbie NUIrMeHTb!
rpynnbl KAPOTUHOWMA0B — KApOTWH W kcaHTouNN. Y6eanTbCsi B 3TOM MOXKHO HECKOJ/IbKNMK

cnocobamu.

Ha ¢punbTpoBanbHyto Oymary HaHecuTe CTEKNSHHOW NanoyYKon Karao nonyyYeHHomn
CNVUPTOBOI BbITSHKKU MUIMEHTOB NncTa. Hepes 3-5 MuH Ha B6ymare obpa3ytoTca LBETHbIE
KOHLEHTpUYECKUe Kpyru: B LEeHTpe 3eNeHbli (Xnopodunn), CHapyxu - XEeNTblN
(kapoTUHOUAbI).

Monocky unbLTPOBaNbHON ByMary WWpKUHOW NpuMepHo B 1 cM u AnuHon 20 cM norpysuTe
OLHWM KOHLIOM B NPOBUPKY C BbITAXKOW. Yepe3 HeCKONbKO MUHYT Ha BymMare nosBUTCS
3eneHas nosoca xsopodunna, a Bbille Hee — XeTble NON0Chl KAPOTUHOMA0B (KapoThHa w
kcaHTopunna). B 3e1€HON 30HE MOXHO PasNnynTb ABE NONOCHI: 3e/1eHyt0 (X10potuin a) u
3eNeHo-XenTyt (xnopodunn b). =

Pa3neneHne NUrMeHToB 06YC/IOBNEHO MX pasinyHoi aagcopbuneit (nornoueHnem B
NOBEPXHOCTHOM C/loe) Ha puNbTpoBanbHoOW Gymare  HEOAMHAKOBOW PacTBOPUMOCTbLIO B
pacTBopuTesne, B JaHHOM clyyae — 3TMN0BOM cnupTe. KapoTuHOMAbl XyXe, N0 CPABHEHMIO C
xnopodunnom, aacopbupytotcs Ha dunbTpoBanbHON byMare, nepeABMraloTes no Heu
nanblie xnopodgwunna.

Ha pa3nun4yHoi pacTBOPMMOCTU NUIMEHTOB B PasHbIX PAacTBOPUTENSAX OCHOBAH elje O/nH
cnocob nx pasgenexusa. 4nsa 37oi paboTbl HAM NOHAA0OUTCA YUCTbIA (AN 3anpasku
3aXKnranok) 6eH3unH.

OcTopoxHo! He 3abbiBaiiTe 0 npaBunax paboTbl C OrHEONACHbLIMU XUAKOCTAMN!

B npobupky HanenTe 2-3 M/ CNUPTOBOW BbITSXKKW NMUIMEHTOB NNCTa, [0baBbTe CTO/ILKO Xe
6eH3nHa 1 1-2 Kanau BOAbl. 3aKponTe Npobupky npobKoi (MOXHO 1 6oNbLWKUM NanbLeM),
SHEepPruyHo B36onTalnTe B Te4eHne 2-3 MUH U AalTe OTCTONATLCS.

XuakocTh B NpobupKe pasaenuTcs Ha ABa cnos: 6osiee nerknii 6eH3nH Hasepxy, CNupT -
BHW3Y. CnupT ByAeT oKpalleH B XEeNTbli LUBET NMUIMEHTOM KCaHTOPUINOM, KOTOPbIV B
6eH3nHe He pacTBopseTcs. BeH3nHOBbIN Col ByAeT 3e/1eHbIM 33 CYET PACTBOPEHHOMO B HEM
xnopodunna. Ha caMom aene tam xe, B 6€H3MHOBOM C/10€, COAEPXUTCA N KapoTuH, HO ero
LUBET MaCKMpPYeTCa UHTEHCUBHO 3eNeHbIM LiBETOM XJlopodunna.

Y1o6bl Y6ANTLCS B TOM, YTO B 6€H3NHOBOM C/l0€ AEWCTBUTEIbHO NPUCYTCTBYET NUIMEHT
KapoTuH, HaM noHanobutcs 20% pacTBop rMAPOKCUAA HATPUA AW FMAPOKCKAA Kasns.

OcTopoxHo! He 3abbiBaiiTe 0 npaBunax paboTbl ¢ KOHUEHTPUPOBAHHON LWEN0YbIO!

Mo XMMUYECKOMY CTPOEHUIO Xopodunn npeacTasnseT coboit cNoxHbli 3chnp AnkapboHOBOK
KUCNOTbI XI0pOdUANNHA U ABYX CNUPTOB: MeTU0BOro u putona. Mpu B3anMoaencTsum
CNOXHbIX 3(DUPOB CO LeNoYaMn NPOUCXOAUT peakLns OMbIIEHNS — Pa3pblB CAOKHOIPUPHbIX
cBa3zei c obpa3oBaHMEM CONU AAHHOW KNUCNOTbl U CNUPTOB. B pe3ysbTate peakunn OMbiieHns
xnopodunna obpasyeTca HaTpUeBas NN KannMeBas Coflb XJ0pPOdUAIMHA, METUNOBbLIV CIVPT
n dputon.



HaneiTe B Nnpobupky 2-3 M1 CMWUPTOBOW BbITSXKKN MUrMEHTOB, AoGasbTe 4-5 Kkanens 20%
pacTBopa Liesoyn, 3akpoiTe npo6upky Npobkoi (B AAHHOM cnyyae MMeHHo NpobKon, He
nanbuem!), B36onTanTe. MPOUCXOANT peakLns B3auMoaeincTBns xnopodunna co Wenoyeio.
LiBeT pacTBOpa He MeHAeTCs, TaK Kak X0POUNNUHBI HATPUA W KaJNA VMEIOT 3e/1eHYI0

oKpacky.

[lobaBbTe B Npo6UPKY 6EH3MH B TAKOM KONN4ecTse, YTobbl 06N 06BLEM KUAKOCTA B
npobupke yBenmuuics B Asa pasa, p36osTaiTe U AaiTe OTCTOATHCS. XWUAKOCTL B NpoGupKe
pasgenunTcs Ha /iBa CNosi — BHU3Y CNUPT, HaBEpXY = 6onee nerknin 6eH3nH.

HuskHU CIMPTOBON C/IOM OKPacuTCst B 3eeHblit uBeT 6naroAaps NpuCcyTCTBAIO B HEM COTIA =
XNOpOMUANNHA HATPUSA, KOTOpas, B OTNNYUE OT Xnopodunna, 8 6eH31He HepacTBOpPUMA.
3eCh Xe, B CMUPTOBOM CNOE, HAXOANTCS MUIMEHT KCAHTO(WA/, HO €ro oKpacka
MacKUpPYeTCH MHTEHCUBHO 3e/IeHbIM LBETOM HaTpPUEBO CONK XA0poduiivHa. BepxHul chown
6eH3nHa ByaeT OKpalleH B XeNnTblil UBET NMUIMEHTOM KapoTUHOM.

BbiBOA: CNMPTOBAs BbITSXKKA INCTa COAEPXMUT XN0POodUNI U ABA KENTLIX NUIMEHTa —
KapoTUH 1 KcaHToduAN. LIBeT nncTa pacteHns B Nepsyto o4epeab 3aBUCUT OT
KONUYECTBEHHOrO COOTHOLLEHMA 3TUX MUIMEHTOB, @ TakXXe OT BO3MOXHOIO NMpUCYTCTBUSA
MUIMEHTOB rpynnbl aHTOUNAHOB.

-

B npoao/mkeHne paboTbl MHTEPECHO B3ATh ANA aHann3a IKCTPAKThbl NUCTLEB PAa3HOro UBeTa
pa3HbIX BUAOB PacTeHW U pa3Horo Bo3pacta. Bapocnsie chopmMrpoBaBLUIMECS NNCTbS
coaepxart 6onblue xsopodunna, yuem monoasie. Crapble IMCThbA COAEPXKAT BONbLIE XKESThIX
NUrMeHToB. MO3TOMY OKpacka /MCTa M3MEHSETCSH C BO3PACTOM: OT XEJTO-3eN1EH0N Y
MONOAbIX A0 MHTEHCUBHO 3€/1€HON Y B3POC/bIX U XENTOW Y onafjatowmx OCEHHUXNNUCTLEB.

OnbIT 6. MonyuyeHue pacTuTeNbHbIX Kpacutenen
1. MonyyeHne KPacuTens U3 NIYKOBOW LenyXu

DKCTPAKT WeNyxun Nyka WWpoKo NpUMEHAETCSA ANA oKpawmnBaHUs NULEBbIX NPOAYKTOB 1
TKAHeW B XENTO-KOPUYHEBLIN LiBET.

Ans paboTbl NOHaA06SATCS Xeneso-aMMoHmnitHble kBacubl [(NH4)2504 x Fe2(S04)3 x 24
H20] n cynbdaT xenesa (II).

1. 100 r nykoBsoi wenyxu 3aneiTe Ha 30-35 MuH 1 n Tennoi BoAabl, JobasbTe 1 YakHyto
JIOXKY MUTbEeBOW coAbl 1 npokunatuTe 1,5 4 Ha cnabom orHe, cnerka nomewinpas.

2. DKCTpaKT c/eiTe, a Wwenyxy nyka eule pas 3aneite HeboNbWNM KOIMYECTBOM BO/b! 1
NpokNNATUTE B TeueHne yaca. CHoBa cneiTe 3KCTpPaKT, CMewanTe ¢ NoNy4eHHo paHee
nopuuei u aainTe OTCTOATHCA. [N YBENUYEHNA KOHLEHTPaUUy Kpacutens noiy4eHHblv
3KCTPAKT MOXHO ynapuTb.

[na nonyyeHns CTOMKOMO OKpalnNBaHUA HY>XHO NCNONb30BaTh NPOTPaBUTENb (4 r KBacUoB
uwnn 1 r cynbdaTa xenesa Ha 2 N1 BoAbl). OKpacky MOXHO NPOBOAUTL TpeMs cnocobamu:

a) C npeABapuTe/NbHbIM MPOTPABAMBAHWEM: OKpPaLIMBAEMbIA MaTepuan npokunatnte 15-20
MWH B pacTBOpPE NPOTPaBUTeNs, 3aTeM NepesioXnTe B XONOAHbIN PacTBOP Kpacutens u
npokunsaTute 45-60 MUH;

6) C 0OAHOBPEMEHHbIM NPOTPABAMBaHNEM: PacTBOp NpoTpasuTens fobasbTe K pacTBopy
KpacuTens, onycTuTe TyAa OKpawvBaeMblii Matepuan 1, BCe BPeMs ero nepesopayunsasi,
AoBeauTe A0 KUneHus;



B) C nocneayloWwmnM NpoTpaBAMBaHUEM: MaTepuan NpokMnATMTE OKONO 1 4 B oTBape
KpacuTens, 3aTeM Ao6aBbTe B PacTBOP NPOTPABUTE/b N KNNATUTE ELLE 40 MUH.

3. OkpalleHHYIo TKaHb Wiv NpsXxy npononownTe B Tennoi BoAe, B KOTOpyto A06aB/IeHo
HEeMHOro CTO/I0BOro yKcyca.

Mpu KUNSYEHUN B DKCTPaKTE U3 NYKOBOI WeNyxn MaTepuan NocTeneHHo oKpacuTes B TeMHO-
Kopu4HeBbIi useT. [py 04HOBPEMEHHOM MCnonb30BaHUM KBacLoB uau cyfibdata xenesa (I1)

MaTepuasn okpacuTcsa B YEepHbIN LBET.
I1. MonyyeHue YepHUN U3 pacTUTE/IbHOro Marepuana

HeKkoTopble BUAbLI PACTUTENLHOrO Cbipbsi, 60raToro Ay6uAbHLIMM BewecTBamu, MoryT bbiTh
MCNosb30BaHbl B KayecTse YepHun. Ans paboTel noHaaobutcsa cynbdat xenesa (II).

1. MpurotosbTe 20% BOAHbLIV pacTBop cynbdara xenesa (II).

2. 3aneiTe 2 r cyxoro 4avHoro nucrta 50 M ropadeit BoAbl M HarpesanTe 30-40 MUH Ha
Kunawen sBoasiHon baHre.

3. PacTBop oThuUNbTPYNTE, K ocagky AobasbTe elje 20-25 M/ BO/bl, NPOKUNATUTE N CHOBA
oTunbTpyhTe. GUnbTpaThl 06bLEANHUTE K ynapbTe 40 obvema 8-10 mA.

4. K 2 mn Tennoro dpunstpaTta gobasbte 0,5-1 Mn 20% pacTteopa cynwdara xenesa (II) ao
NOABNEHUA YepHOro useTta. YTobbl 3arycTuTh YepHuna, gobasbTe 1-2 I caxapHoro necka.

BMECTO 4asi MOXHO MCMNONb30BaThk APYroe cbipbe, 6oratoe AyOuNbHLIMK BELECTBAMN!
Ay6OBYIO KOPY, KOPHM NanyaTkn NPAMOCTOAYER UK WaBens Kyp4aBoro, nsio/ibl KOHCKOro
KalwTaHa 06bIKHOBEHHOrO Unu 6y3nHbl YepHOW. Takoro Matepuasna Ans paboThl NoHaA0oMTCA
50-100r.

OnbiT 7. NU3roToBsieHne caMmoaenbHOW MHANKATOPHOW Bymaru

JNIyYWmMMU MHAVKATOPHBIMU CBOMCTBaMK 061afaeT BbITAXKKA U3 JINCTHEB KPACHOKOYaHHOM
KanycTbl. MICXOAHO OHa UMEEeT ManMHOBO-CUMPEHEBbIA LBeT. B cunbHokucnon cpeae (pH 2-3)
npuobpeTaeT KpacHblii, a npu pH 4-5 - po3osbiit uBeT. [Janee no Mepe HenTpanusauymm
PO30BO-KPACHbIN LIBET M3MEHSETCS CHavasla Ha CUPEHEeBbIV, 3aTeM Ha CBET/I0-CUHUI (pH 6~
7). Mpu nepexoae 3HavyeHuin pH B weno4yHyto o6nacTb UBET pacTBoOpa CTAHOBUTCA 3€/1eHbiM
(pH 8), »enTo-3eneHbiM (pH 9-10) 1 B cunbHO Wweno4Hon cpede (pH Bbiwe 10) — XenTbiM.

MponuTas 3TOM BbITAXKON NONOCKN PUNLTPOBANbHOW ByMaru u BbICyLINB UX, MOXHO
NONY4YUTb XOPOLUYIO MHAMKATOPHYtO ByMary Ang AOCTaTo4HO TOYHOro onpesenerHns pH
pacTBOPOB B KWMCNOW o6nactu. YTobbl NPUroTOBUTL MHAMKATOP Ha WeNoYb (KpacHyto
MHANKATOPHYO ByMary) BbITAXKY KPaCHOKOYaHHON KanycTbl Nepej nponuTbiBaHneMm
bUNbTPOBaNbHOW ByMarn HYXHO NpeaBapuTeNbHO NOAKNCANTL 1-2 Kannsmu ykcyca Ao
nosiBIEHNS PO30BON OKPACKW.

NHAMKATOPHbIE CBOMCTBA KpacuTens M3 KpPacHOKa4YaHHOW KanyCTbl CXOAHbI C JIAKMYCOM!
o6/1acTb nepexona OKpacku NexuT B nHtepsane pH 3-12. ina 6onee TO4HOro onpeaeneHuns
pH pacTBopa Hy>XHO COCTaBWTb LBETHYIO WKaNy U3MEHEHWI OKPaCKK 3TOro nHAnkaTopa.



