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Conepmaﬂne JIEKTUBHOT O KypcCa «OnbIH HccecJjaeaoBaTeib»
MeTtoao/10r1sl NPOEKTHOM U HCCJIEA0BATEIbCKOM AesTeJbHOCTD (1 yac)
OcHoBHbIE BUIbI HCCIIEOBATEILCKUX pa0OT: JOKIIAI, TE3UCHI, pEIICH3MUs1, HayYHasl CTaThsl, HAYYHBIN
oT4eT, pedepart, MPoeKT, yueOHO-Iccie10BaTeIbCcKas padora.
OcHoBHbIE 3Tanbl Hay4HOro ucciefoBaHus. OCHOBHbIE MOHSTHUS HUCCIIEAOBATEIbCKON pPabOTHI:
aCIeKT, TMIOTe3a, METOJ MCCIEJOBAHMs, METOJOJOTMS HAYYHOIO II03HAHUS, Hay4dHas TeMa,
Hay4yHasi TEOpHs, HAYYHOE HCCIeOBaHHe, 0030p, OOBEKT UCCIEAOBAHUS, IIPEIMET UCCIIEIOBAHMUS,
NPUHIUI, TpolieMa, TeopHs, YMO3akiIio4deHue. BbIOOp TeMbl HCCIe0oBaTENbCKONH pabOoTHI.
[lpuHnunsl BbIOOpa TeMbl W OOOCHOBaHHE €€ akTyaabHOCTH. DOpMyIHpOBaHHE THIIOTE3bI
uccinenoanus. [locTaHOBKa L€ U 3a/1a4 MCCIIEA0BaHUS.

HccnenoBanue cocTaBa sxeBaTeJbHON Pe3MHKH (2 yaca)
Hcropust BOBHUKHOBEHUS KEBATEIbHOM PE3UHKH; €€ COCTaB; MOJIE3HbIE U HETaTUBHBIE CBOMCTBA
YKEBATEJIbHOM PE3MHKH HA OPraHU3M YEJIOBEKA; OTIMYME )KEBATEIbHOM PE3UHKU ISl B3POCIIBIX U
JIeTel yepe3 CPaBHUTEIIbHBIN aHAIN3 €€ UHIPEIUEHTOB; aHKETUPOBAHUE CPEAU YUAIIUXCS IKOJIbL,
IKCIIEPUMEHTAILHBIC UCCIICIOBAHMS HA CIOCOOHOCTH JKBAUKH PETYIMPOBATH KHUCIOTHO-IIICIIOYHOM
6ananc B mojoctu pra (pH); B3aMMOCBSA3b CaMOUyBCTBHUS U YCIIEBAEMOCTH YUE€HHKA C TOCTOSTHHBIM
KEBAaHUEM PE3WHKH; MHCHHE CIICITUAIMCTOB (CTOMATOJIOTA, IIKOJILHOTO MEIPAOOTHHUKA) O
MOJIE3HBIX U HE OUYE€Hb CBOMCTBAX KEBATEIbHON PE3UHKH.
CkpbiThle 100aBKH (2 yaca)
Koncepsantsl. Mapkuposka E. CoctaB npoykToB nutanus. BausHue nuieBsix 100aBOK Ha
opranm3M uesoBeka. HatypanbHble nuineBbie 100aBKU. PexoMeHIauu 1o yrnoTpeOIeHHIO
PacCMOTPEHHBIX IPOJYKTOB IUTAHUS
Biunsinne NMKUPOBKM HA pa3BUTHE KOPHEBOI ccTeMbl KYJbTYPHBIX pacTeHuii (2 yaca).
VYcnoBus pa3BUTHS TOMATOB U IEPLA, CYIIIHOCTh TUKUPOBKH.
BinsiHe NMKUPOBKH HA Pa3BUTHE U YPOKAHHOCTh TOMATOB.
BrnusiHre NUKUPOBKY HA Pa3BUTHE PA3HBIX PACTEHUI B pa3HOE BpeMs rofa.
JIuxenounaukauus. [lpakruyeckoe 3HaUeHUe JUIIANHUKOB B )KU3HU YesioBeKka (3 yaca)
JInmanunku. Cum6mos. Tayutom. TUIIBI TATZIOMOB JIMIIARHUKOB. BruonHinKams.
Jluxenounnukarusi. Srens. Kpacsmue BemecTa nmaiHUKoB. CTaTUCTUYECKUE METOIBI
HcclieloBaHusa. MeToauka u3MepeHus POEKTUBHOTO TTOKPBITHUS.
YcaoBusi npopacranus cemsid ¢acosu (2 yaca).
Cems. CTpoeHue ceMeHH. Y CIIOBUS TPOPACTAHUS CEMSH.
IMurmenTsl (7 4acoB)
[TurmMeHThI: aHTOIMAHBI, XJTIOPOPIILI, KCAaHTODUILI, KapaTuHOUAbL. MHaukaTopel. CiuproBas
BBITSDKKA MUTMEHTOB. Xpomatorpadus. Bnusaue maraus Ha uBeT xjaopoduiuia. Pa3zaenenne cmecu
CIUPTOPACTBOPUMBIX MTUTMEHTOB. [lonydeHne oTneuaTkoB, pororpaduii C MOMOIIBIO pacTBOpa
xnopodmmia (o K. A. TumupsizeBy). [lonyuenue pacTuTenbHBIX KpacuTenei. 3rotosieHue
CaMOJIeIbHON MHAUKATOpHOH Oymaru. Mcnons30BaHne MUTMEHTOB B MUIIEBOM MPOMBITIIIEHHOCTH.
dusuosiorus pacrenuni (9 yacon)
BripamuBanue pacTeHui B 3aKpbITOM cocyze. [ napononuka. Beiienenne Kuciopoaa paCTeHUIMU
B nporiecce ¢potocunte3a. OOpa3oBaHNEe OPraHUYECKUX BEIIECTB PACTCHUSIMU Ha CBETY.
Omnpeneauresnb pacteHuii (6 4acoB)
[IepBonBeTsl. BunoBoii coctas neponBeToB. @OTOONPENEIUTEND JPEBECHO-KYCTAPHUKOBBIX
pacTeHui MPUIIKOJIbHOU Tepputopuu. OnpeneneHue JeHAPOIOTHYECKOTO COCTaBa.

Ilnanupyemble pe3yibTaThl 0CBOCHHS 3JIEKTUBHOIO Kypca «IOHbII

HcceJjaeaoBaTeib»
IIpenmeTHble pe3yJIbTaThI



B pesynbrarte u3ydenus Kypca oOydaronmecs:

HAYYHTCS TI0JIH30BATHCS HAYYHBIMU METOIAMU ISl PACTIO3HAHMS OMOJIOTHYECKHUX TTPo0IeM;
JaBaTh HAYYHOE OOBSICHEHUE OMOJOTHYECKUM (paKTaM, IpoIieccam, SIBICHUSIM,
3aKOHOMEPHOCTSIM, UX POJIA B KH3HU OPTAaHU3MOB U YEJIOBEKA;

MIPOBOJIUTH HAOIIOJICHUS 32 )KUBBIMHA O0BEKTAMU;

OIMCHIBATH OMOJIOTHYECKUE OOBEKTHI, IPOIIECCHI U SBIICHHS,

CTaBHUTh HECIIOKHBIC OMOJIOTHUECKUE SIKCIIEPUMEHTHI M HHTEPIPETHPOBATh UX PE3YJIbTaThI.
OBJIAJICET CUCTEMOW OMOJOTUIECKIX 3HAHUH - IOHSATUSIMU, 3aKOHOMEPHOCTSIMU, 3aKOHAMH,
TEOPHUSIMU, IMEIOLITIMH BaYKHOE 00111e00pa3oBaTeIbHOE U M03HABATEIbHOE 3HAUCHHE;
OCBOHT OOIIME IPUEMBI: PAllMOHAIBHON OpraHU3alluy TPYAa U OTIBIXA;

BBIpAIIMBaHUS M PA3MHOXCHUS KYJIbTYPHBIX PACTCHHIA;

npaBuia paboThl B KAOMHETE OMOJIOTHH, C OMOJIOTHIECKUMU MPUOOPAMHU U HHCTPYMEHTAMHU.
pHOOPETET HABBIKU MCIIOJIb30BAHMSI HAYYHO-TIOMYJISIPHOM JTUTEPATyphI IO OMOJIOTHH,
CIPAaBOYHBIX MaTEPUAIIOB (HAa OyMaXKHBIX U DJICKTPOHHBIX HOCUTEIISX ), PECYPCOB
WHTepHeTa npy BHIIOJHEHUH YY€OHBIX 3a7au.

OO0yyaromuiics MOJIy4UT BOZMOXKHOCTh HAYUUTHCS:

OpPUEHTUPOBATHCS B CUCTEME IIO3HABATEJIbHBIX IIEHHOCTEHM - BOCIPUHUMATh MH(POPMAIUIO
OMOJIOTUYECKOT0 COZAEP)KaHUSI B HAayYHO-IONYJSPHOM JIUTEepaType, CPeAcTBaX MacCOBOM
nHpopmanmu u MHTEpHET-pecypcax, KpUTHUECKH OIICHWBATh MOJYYCHHYIO MH(OPMAIHIO,
aHAJIM3UPYsl €€ CoAep KaHue U JJaHHble 00 UICTOUHUKE HH(pOopMaIuy;

CO03/1aBaTh COOCTBEHHbIEC MMCbMEHHBIE U YCTHBIE COOOLIEHHSI O OMOJIOrMYECKUX SIBJICHUSAX U
mporeccax Ha OCHOBE HECKOJIBKMX MCTOYHUKOB HH(OPMAINK, COTIPOBOXK/IATH BHICTYILICHHUE
IIpe3eHTalel, YUUThIBasi OCOOEHHOCTH ayAUTOPUHU CBEPCTHUKOB.

7KuBble opranu3mMsl

OOyuaromuecs: Hay4aTcs:

BBIIEJISITh CYLIECTBEHHbIE IIPU3HAKU OMOIOIMYECKUX OOBEKTOB U MIPOLIECCOB, XapaKTEPHBIX
JUISl PaCTEHUH;

OCYILIECTBIAThH KJIacCU(PHUKAIIUIO PACTEHUI HAa OCHOBE OMPEICIICHUS UX PUHAATICKHOCTH K
ONPEJETICHHON CUCTEMAaTUYECKOM IPYIIIIE;

PacKpbIBaTh POJIb OMOJIOTUH B MPAKTUYECKON NEITETLHOCTH JIFOCH; pOJIh pACTEHUN B
KU3HU YEJIOBEKa;

pa3nuyath MO BHEITHEMY BUY, CX€MaM U OMHUCAHUSM peabHble OMOJOTHYECKHE 00BEKThI
WM UX U300pakeHUs, BBISIBIATH OTIIMYUTENbHBIE TPU3HAKUA OHOJIOTHYECKUX O0BHEKTOB;
YCTAHABIIMBATh B3aMMOCBS3H MEKIYy OCOOCHHOCTSAMU CTPOCHHS U (PYHKLHAMHU KJIETOK U
TKaHEH, OpraHoB U CUCTEM OPraHOB;

WCIIOIh30BaTh METObI OMOJIOTMYECKON HAYKH: HAOII0AaTh U OMUCHIBATH OMOJIOTUYECKHUE
O0O0BEKTHI U MIPOLECCHI; CTABUTh OMOJIOIMYECKNE IKCIIEPUMEHTHI U OOBSACHAThH X
pe3yibTaThl;

OTHCHIBATh M MCIOJIB30BaTh MPUEMbI BBIPAIIMBAHUS U Pa3MHOKEHHS KYJIBTYPHBIX
pacTeHui, yxo/aa 3a HUMU;

3HATh U COOJTIOIATH MIPaBHIia PadOTHl B KAOMHETE OMOJIOTHH.

OPUEHTUPOBATHLCS B CHCTEME MOPAIBHBIX HOPM U IIEHHOCTEH 10 OTHONICHUIO K 00bEeKTaM
KUBOU MPHUPOIBI (MPU3HAHUE BBICOKOM IIEHHOCTH KU3HU BO BCEX €€ MPOSIBICHUSX,
HKOJIOTMYECKOE CO3HAHKE, IMOIIMOHAIbHO-IIEHHOCTHOE OTHOILIEHUE K 00BEKTaM >KUBOM
IPUPO/IBL);

OCO3HAaHHO HCII0JIb30BAaTh 3HAHMSI OCHOBHBIX MTPaBUJI MOBEACHUS B IPUPO/IE; BEIOUPATh
1[EJIEBbIE Y CMBICIIOBbIE YCTAHOBKHU B CBOUX JIEUCTBUAX U MOCTYIKAX MO OTHOIIEHUIO K
KUBOU IIPUPOJE;

C03/1aBaTh COOCTBEHHBIE MNCbMEHHBIE U YCTHBIE COOOLICHHS O PACTEHUSX, IKUBOTHBIX,
OakTepus U TpubaxX Ha OCHOBE HECKOJIBKUX HCTOUHUKOB MH(OpPMALIUH, COITPOBOXK/IATh
BBICTYIUICHHE TIPE3EHTAINEH, yYUTHIBast OCOOEHHOCTH ayJUTOPUHU CBEPCTHUKOB;

paboTaTh B rpylie CBEpCTHUKOB MIPH PEIICHNHU TTO3HABATEIbHBIX 3a/1a4 CBA3aHHBIX C
U3y4yeHHEeM 0COOEHHOCTEH CTPOEHHS U )KU3HEESITEIbHOCTH PACTEHH, TNIAHUPOBATh



COBMECTHYIO A€ATEIbHOCTb, YYUTHIBATh MHEHUE OKPYIKAIOLUX U aJI€KBaTHO OLICHUBATh
COOCTBEHHBIN BKJIaJ B 1€ATEIBHOCTb IPYIIIBL.
MetanpeamMeTHble pe3yJabTaThl
PerynstuBubie YV ]|
YMeHne caMOoCTOSTENFHO ONPENEeNATh eI CBOEr0 O0Y4EHHs1, CTaBUTh U (POPMYIHPOBATH
1151 ce0s1 HOBBIE 337U B y4€0e U IO3HABATEIBHOM JeSITeIbHOCTH, Pa3BUBATh MOTHUBBI U
MHTEPECHI CBOEH M03HABATEIILHOMN EATENbHOCTH;
YMEHHE CaMOCTOSTENIBHO [JIAHUPOBATH IIyTU AOCTUKEHUSI LIETIEH, B TOM YHUCIIE
aJIbTepHATUBHBIE, 0CO3HAHHO BHIOMpATh Hanbosee 3¢hpekTrBHBIE CIOCOOBI PEeLICHHUs
yueOHBIX U IM03HABaTEIbHBIX 33]a4;
YMEHHE COOTHOCUTH CBOM JIEUCTBHUS C IUNIAHUPYEMBIMU PE3YJIbTaTaMH, OCYLECTBIISTD
KOHTPOJIb CBOEH JEATEIHLHOCTH B MPOIIECCE TOCTUKEHUS PE3YJIbTaTa, ONMPEENATh CIIOCOOBI
JeUCTBUI B paMKaX IPeJIOKEHHbBIX YCIOBUM U TpeOOBaHUM, KOPPEKTHPOBATH CBOU
JIEHCTBUSA B COOTBETCTBUH C U3MEHSAIOLIEHCS CUTYallUEN;
YMEHHUE OLEHUBATh IPAaBUIbHOCTD BBINOJIHEHUS Y4eOHOH 3a1a4M, COOCTBEHHbBIE
BO3MOKHOCTH €€ peleHus;
BJIa/ICHUE OCHOBAMU CaMOKOHTPOJIS, CAMOOLICHKH, IPUHATHUS PELICHUN U OCYILECTBICHUS
OCO3HaHHOT'O BbIOOPA B yueOHOW U MO3HABATENbHOMN €ATEIbHOCTH;
ITo3naBaTeabnbie YY /I

YMeHue onpeaensaTs NOHATHS, CO3/1aBaTh 0000IIEHNs], YCTaHABIMBATh aHAJIOTHH,
KJ1accu(uIUpOBaTh, CAMOCTOSTENILHO BEIOMPATh OCHOBAHUS M KPUTEPUH VIS
KJlaccu()MKaLMK, YCTaHABJINBATh IPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH JJOTHUECKOE
paccyxJeHue, yMO3aKiItoueHHe (MHIYKTUBHOE, A€TyKTUBHOE U 110 aHAJIOTHH) U JIeJ1aTh
BBIBO/JIbI;
YMEHHE c03/1aBaTh, IPUMEHSTh U IPEOOPa30BbIBATh 3HAKU U CUMBOJIbI, MOJIEIH U CXEMBI
JUIs pelIeHnsl y4eOHbIX U IO3HABATENbHBIX 33/1a4;
CMBICJIOBOE UTEHHUE;
(dbopMHpOBaHKE CHCTEMBI HAYYHBIX 3HAHHUIA O KHUBOW MPUPOJIE M 3aKOHOMEPHOCTSIX €&
Pa3BUTHS, ICTOPUUYECKH OBICTPOM COKpPAIIEHUH OMOJIOTHYECKOTO pazHooOpasus B buochepe
B PE3YJIbTATE NEATEIBHOCTH YEIOBEKa JUIsl CO3/IaHUS ECTECTBEHHO- HAYYHON KapTHHbBI MUPA;
MPUOOPETEHHUE OIBITA UCIIOJIb30BAHNS METO/I0OB OMOJIOrMYECKO HAYKU U TIPOBEACHUS
HECJIOKHBIX OMOJIOTMYECKUX SKCIIEPUMEHTOB ISl U3YUEHUSI )KUBBIX OPraHU3MOB U
4eJI0BEKA, IPOBEACHHE DKOJIOIMUYECKOI0 MOHUTOPUHIA B OKPYKAIOLIEH cpeae;

KommyHukatuBubie YY /|
OcBoeHne colManbHbIX HOPM, IPAaBUII MTOBEIEHUS, posiel U GOpM COLMANBHOM KU3HU B
rpynnax u cooOIecTBax, BKJIOYas B3pOCible U COLIMaIbHbIE COOOIECTBA; yUaCTHE B
IIKOJIbHOM CaMOYIPaBJICHUU M 0OLIECTBEHHON KU3HU B IpeiesiaX BO3PACTHBIX
KOMITETEHIIUH ¢ y4ETOM pernoHalIbHbIX, STHOKYJIBTYPHBIX, COLUATbHBIX U SKOHOMHUYECKUX
0COOEHHOCTEN;
(¢bopMHpoBaHNE KOMMYHUKAaTUBHOW KOMIETEHTHOCTH B OOILIEHUU U COTPYJHUYECTBE CO
CBEPCTHHUKAMM, CTApIIMMHU U MJIAAIIMMU B IIporiecce 00pa3oBaTesIbHOM, 00I1IECTBEHHO
MOJIE3HOU, YueOHO-HCCIe10BaTeIbCKON, TBOPYECKON M IPYTUX BUJOB JESITEIbHOCTH;
YMEHHE OpraHU30BbIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO AESITENLHOCTD C
YUUTEJIEM U CBEPCTHUKAMH, pab0oTaTh MHIMBUYaJIbHO U B IPYIINE: HAXOIUTH 00I1Iee
peleHre 1 pazpemarb KOHQIUKTBI HA OCHOBE COTJIACOBAHUS MO3UIUHI U y4éTa HHTEPECOB,
(dbopMynpoBaTh, apryMeHTHPOBATh U OTCTaUBATh CBOE MHEHUE;

JInuHOCTHBIE pe3yJIbTaThI
dopmMupoBaHUE 1IETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKHU, YIUTHIBAIOILIETO COLUATBHOE, KYJIbTYPHOE,
A3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOI'0 MHPa;
(hopMHpOBaHHE FKOJIOTMYECKOI KYJIbTYphl HA OCHOBE IIPU3HAHMSI LIEHHOCTH KU3HU BO BCEX
e€ MPOSIBICHUAX U HEOOXOIUMOCTH OTBETCTBEHHOT0, O0EPEKHOI0 OTHOILIEHUS K
OKpY>Karollen cpere;



(bopMHpOBaHKE OCHOB HKOJIOTHYECKON IPaMOTHOCTH: CIIOCOOHOCTH OLIEHUBATh
MOCTIEJICTBUS ISITETLHOCTH YeJIOBEeKa B IPUPO/IE, BIMSHUE (PaKTOPOB PUCKA Ha 3/10pPOBbE
YEJI0BEKa;
BBIOMPATH 1IENIEBBIC M CMBICJIOBBIE YCTAHOBKH B CBOMX JICHCTBHSX U IMOCTYIKaX MO
OTHOIIEHHUIO K JKUBOH MPUPOJIE, 310POBbIO CBOEMY U OKPY)KAIOIINUX; OCO3ZHAHUE
He00XO0IMMOCTHU JCHCTBHI 110 COXpaHEHUIO OMOPa3HOOOpas3Us U MPUPOIHBIX
MECTOOOMTAHUN BUJIOB PACTEHUM U KUBOTHBIX.

TpeOoBaHMs K YPOBHIO NOATOTOBKH 00y4aK0IIMXCS

1. IlonuMaHue po/iu pacTeHUH B PUPO/ie U JKU3HHU YeJI0BeKa:

- IOHUMATh U OOBACHATH POJIb PACTEHUI B IPUPOJIE U B KPYTOBOPOTE BEIIECTB IKOCUCTEMBI.
2. Ucnosib30BaHMe OMOJIOTHYECKHUX 3HAHUI B ObITY:

- 00BSCHATH 3HAYEHUE KUBBIX OPraHU3MOB B JKU3HH U XO3SIIICTBE UeIOBEKa.

4. O0bSACHATH MUP C TOYKH 3peHust OM0JI0THH:

MEPEUUCIISITh OTIMYUTENIbHbIE CBONCTBA KUBOT'O;

pasznuuath (1Mo TabJrIle) OCHOBHBIE TPYIIIBI )KMBBIX OPraHU3MOB (OakTepuu: Oe3bsaepPHbBIC,
SIEPHBIE: TPUOBI, PACTEHHUS, JKUBOTHBIC) H OCHOBHBIE TPYIIBI PACTCHUM (BOJOPOCIH, MXH,
XBOIIIH, TJIAYHBI, IAIOPOTHUKH, TOJIOCEMEHHBIE U LIBETKOBHIE);

OIIpEEIATh OCHOBHBIE OpraHbl PACTEHUH (YaCTH KJIETKH);

OOBSICHSITh CTPOCHHUE W JKU3HENCATEIBPHOCTh W3YYCHHBIX TPYII JKUBBIX OpPraHU3MOB
(GakTepumn, TpuOBI, BOJOPOCIH, MXH, XBOIIM, IJIAyHBI, MAOPOTHUKU, TOJIOCEMEHHBIE H
LIBETKOBEIC);

5. llonnMaTh cMbIC]I OHOTOTHYECKMX TEPMHUHOB;

- XapakTepu30BaTh METOAbl OHOJOrMYecKoi Hayku (HAOJIIOAECHUE, CPAaBHEHHE, SKCIEPUMEHT,
U3MEpPEHNUE) U UX POJIb B IIO3HAHUU KUBOU IPUPOJIBI;

- IPOBOJUTH OMOJIOTHYECKUE OIBITHI U SKCIIEPUMEHTHI U OOBSICHATh UX PE3YJbTaThl; M10JIb30BAThCS
YBEJIMUUTENbHBIMU NPUOOPAMU U HMMETH JJIEMEHTApHbIE HABBIKM MPUTOTOBJIEHUS M H3Y4YECHHUS
IIPENapaToB.

6. OuennBaTh NOBeJeHME YeJI0BEKA ¢ TOYKH 3PEeHHs 310POBOro 00pa3a ’KU3HHU:

- CTOJIB30BATh 3HAHMSI OMOJIOTUU TPU COOJIOACHNY MPABUII IOBCEAHEBHOM MMTUEHBI;

- pa3nuyaTth CheI0OHBIE U ATOBUTHIE TPUOBI M PACTEHUSI CBOEH MECTHOCTH.






TemaTnuyeckoe NIaHMPOBaHUE

Ne | Ha3Banue Tembl | KoandecTBo yacoB ®opma | OdpaszoBaren | OCHOBHBIE BHIBI 1eATEILHOCTH JesiTeJIbHOCTh YUUTEIs € Y4ETOM DJIeKTPOHHBIE

n/ npoBex | bHbIA ofyuaroumxcst NPOrpaMMbl BOCIIHTAHUS (uudpossbie)

i} eHmst MPOAYKT o0pa3oBaTesibHbIE

pecypcesl

1 Merononorust Beer | nmekum | mpak | Jlekuwmst | Koncmekr -O3HaKOMJICHHE yYaIHXCs C METOAAMHU U VYMeHHe onpenensTh HOHATHS, CO31aBaTh IpoekTHas U
MPOCKTHOW M 0 u THKa TEXHOJIOTHSIMHU POEKTHOM JIeATENbHOCTH. 0000111eHNs1, yCTaHABINBATh aHAJIOTHH, HCCIIeJOBATENbCKAs
HCCIIeZIOBATEINBC -Ilognepxka MOTUBALIMHU B O0Y4CHUH Ki1acCH(UIMPOBATH, CAMOCTOSATENIBHO JEATENBHOCTD Y4YaIluxcs.
KOH -OCBOUTH OOIIME IPHEMBI: PallMOHANBHON BBIOMpPATh OCHOBAHUS U KPUTEPUH IJIS [Dnexrponnslii pecypc],
JIEATETBHOCTD OpraHM3alUy TPYAa U OTAbIXA; BEIPALIUBAHUS U KkiIaccuUKaIiY, YCTAHABIMBATh IPHIUHHO- https://infourok.ru/proektn

Pa3MHOXKEHHMS KyJIbTYPHBIX PACTEHHUIT; IpaBuia CIICICTBCHHBIE CBSI3H, CTPOUTH JIOTHIECKOE aya i_issledovatelskaya d
paboTHI B KabWHETe OHOJIOTHH, C paccyxaeHue, yMo3akioueHne (HHAyKTHBHOEe, | eyatelnost uchaschihsya.-
1 1 OUONOrHYECKUMH IPUOOPAMU ¥ HHCTPYMEHTaMH | JISAYKTHBHOE U [0 aHAJIIOTUH) U JICNaTh 574687.htm - craTes B
-IpHOOpPECTH HAaBBIKU UCIIONB30BAHHS HAYYHO- BBIBOJIBI; HHTEpHETEe
HOIYJIAPHO# JIUTEPaTyPhI IO OUOIOTHH, (bopMupOBaHHE KOMMYHHKATHBHON
CHPABOYHBIX MAaTEPHAJIOB (Ha OyMaKHBIX U KOMIIETEHTHOCTH B OOLICHUH U
3JIEKTPOHHBIX HOCHTEISIX), pecypcoB IHTEepHETa | COTPYIHHYECTBE CO CBEPCTHHKAMH, CTAPLINMHU
NPH BBIIIOJHEHUH Y4EOHBIX 3a/1a4. 1 MJIAJIIIHMH B TIpoLiecce 00pa3oBaTeIbHOM,
0O0IIECTBEHHO TOJIE3HOH, yueOHO-
HCCIIEI0BATENILCKON, TBOPUECKON U APYTUX
BHUJIOB JICATEIIBHOCTH;

2 HUccnenoBanue 2 1 1 Jlexumust | Koncrekr V3HaTh HCTOPHIO BO3HUKHOBEHHS JKEBATCIBHOM - IpHOOPETEHHE OIThITA UCIIOJIb30BAHMUS KoHcepBaHThI MUIIEBHIC -
cocrasa Coznanue PE3UHKH; €€ COCTaB; MOJIe3HbIC U HEeraTHBHbIC METO/I0B OHOJIOTHYECKOH HAYKH U MIPOBECHHUS | CIIMCOK UX BUJIOB
KeBaTeIbHOM HpPOEKTa, CBOWCTBA XEBATEILHON PE3UHKH Ha OPTaHU3M HECJIOKHBIX OMOJIOTHYECKHX SKCIIEPUMEHTOB (6e3omacHble, ONACHBIE,
PE3UHKH UCCIIeZIOBaTeNl | 4YeJoBeKa; OTIMYHE JKeBATENIbHOI PE3HHKH JUIs JUISL M3Yy4YEHHMS KUBBIX OPraHM3MOB U YEJIOBEKa, | 3alpelieHHbIC),

BCKHUI IIPOEKT | B3POCIBIX  JETeH uepe3 CPaBHUTEIbHbIN aHATN3 | MPOBEICHHE SKOJOTHYECKOT0 MOHHTOPHHTA B HNpPUMEHEHHE B MUILIEBOH
€e MHIPEeIUEHTOB; aHKCTHPOBAHHE CPE/IH OKpyKarolieii cpeze; MPOMBIIITIEHHOCTH.
YYaIIUXCsl HIKOJIBL; TIPOBECTH -yMEHHE OPraHU30BbIBaTh YU4eOHOE [DnexTpoHHBIH
JKCIIEpPUMEHTAIIBHBIE HCCIISOBAHUS Ha COTPYIHHYECTBO M COBMECTHYIO JeSITeNIbHOCTh | pecypc], http://xcook.info/
CIIOCOOHOCTD JKBAUKH PETYJIHPOBATh KUCIOTHO- C y4UTeNIeM U CBEPCTHHKaMH, paboTaTh konservanty- crates B
nienovHoi OanmaHc B monocty pTa (pH); WHIWBUYaJbHO U B TPYIIE: HAXOIUTH 00IIee WHTEpHETE
BBISICHUTD B3aHMOCBS3b CAMOYYBCTBHS U pelIeHne U pa3periarth KOHQIUKTH Ha OCHOBE
YCIIEBAEMOCTH YYEHHKA C TOCTOSHHBIM COTJIaCOBaHUs ITO3ULHUH U yuéTa HHTEPECOB,
JKEBaHHEM PE3HHKU; (bopMyHMpOBaTh, apryMEHTHPOBATh

OTCTauBaTh CBOE MHEHHUE;

3 CKpBITBIE 2 2 Cemuna | Ilpesenranmsa | -BbLICHUTB, 4TO TaKO€ KOHCEPBAHTHI. -YMEHHE COOTHOCUTh CBOM JICHUCTBHUS C KoHcepBaHTHI MUIIEBBIE -

}10633[{” p, MapKUpOBKa E. IUIAaHUPYEMBIMH pE3YyJIbTaTaMH, OCYILIECTBIIATH CITMCOK UX BUI0B
UCCIEN0 -U3y4UTb COCTAB MIPOAYKTOB MMUTAHUS, BIUSTHUE KOHTPOJIb CBOCH AEATeNLHOCTHU B IIpoliecce (6e3omacHsle, ONacHbIE,
BaHHe, MHIIEBBIX 100aBOK HA OpPraHNU3M YelloBeKa, JOCTHKEHHUS Pe3yJIbTara, OIPEeeIsITh CIIOCOObl | 3alpelieHHbIe),
MPOCMO U3YYHUTh HaTypaJbHbIC MTHIIEBbIE T00ABKH, JeiicTBUi B paMKaX MPEUIOKEHHBIX YCIIOBHI U | IPUMEHEHHE B MHIIEBON
T U3YUYHTh TpeGOBaHHMil, KOPPEKTHPOBATH CBOU JEHCTBUS B | TPOMBIIUICHHOCTH.
¢bunpma PEKOMEH/TALNH 110 YIIOTPEOICHHIO COOTBETCTBHH C M3MEHSIOIIEHCS CUTYalueil; [OnexTpoHHBIH

PacCMOTPEHHBIX NPOAYKTOB TUTAHUSA

-(popMHpOBaHHE IKOJIOTHUECKON KYJIBTYPHI Ha
OCHOBE NMPU3HAHMSI LICHHOCTH JKU3HU BO BCeX e€
MIPOSIBICHUAX U HEOOXOAUMOCTH

pecypcl], http://xcook.info/

konservanty- crates B
HHTEPHETE
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OTBETCTBEHHOTO, OEPEKHOTO OTHOIICHUS K
OKpy>Karoleit cpene;

Briusiaue IIpakt | DKClepUMEHT | -BBIACHHUTH YCJIOBHUS Pa3BUTHSA TOMATOB U MeEpIa, -IpHOOPETEHNE OIBITA HCIOIB30BAHUS I'mapononuka- caiit o
MTUKUPOBKH Ha yecKast CYIIHOCTh MUKHPOBKH; METOJ0B OHOJIOTHYECKOIl HayKH 1 MPOBEIEHUSI | THAPOIOHHOM
pasBuTHE paboTta BIIMSTHUE MUKUPOBKU Ha Pa3BUTHE HECJIOKHBIX OMOJIOTUYECKUX IKCIIEPUMEHTOB BBIPAIUBAHUU
KOpHEBOH YpOKalHOCTh TOMAaTOB; JIUIsL H3y4EHHUS KUBBIX OPraHU3MOB U Y€JIOBeKa, | pacTteHuit. hitp://www.pon
CHCTEMBI BJIMSHUE NUKHUPOBKU Ha Pa3BUTHE PA3HBIX IIPOBE/ICHHUE 3KOJIOTUYECKOr0 MOHUTOPHHIA B ics.ru
KYJIbTYPHBIX pacTeHuii B pa3HOE BpeMs roja. OKpY’Karollel cpezie;
pacTeHui
JInxeHonHauKaIg Jlexuus | Ilpoekr XapaKTepHU30BaTh METObI OMOJIOTUYECKON HAYKH | -OCO3HAaHHE HEOOXOAUMOCTH ACHCTBUH 1O JInxeHonHguKaus.
usl. Uccnen (HabmoeHue, CpaBHEHUE, SKCIIEPUMEHT, COXpaHEHHI0 OMopazHo00pa3us U MPUPOIHBIX [DnexTponHsIii pecypc]
[IpaxTrueckoe OBaHUE HU3MEpEHHE) U UX POJIb B IIO3HAHUH KHUBOH MECTOOOHUTaHMI BUJOB PACTEHUH U )KUBOTHBIX;
3HAYCHUE TPUPO/IBI, -CMBICTIOBOE UTEHUE; http://wiki.iteach.ru/image
JIUNIaHIKOB B - IPOBOJUTH OHOJIOTHYECKHE OIIBITHI 1 -(opMHpOBaHHE CHCTEMBI HAYYHBIX 3HAHHH O s/b/b3/Nikushina_Nm.pdf
KU3HU YeoBeKa. SKCIIEPUMEHTHI X OOBSICHSTE HX PE3YNIbTATHI; JKUBOH NPUPOJIe U 3aKOHOMEPHOCTAX €&
MOJIE30BaThCS YBEINUUTENBHBIMU IPUOOpaMH 1 Pa3BUTHS, HCTOPUIECKH OBICTPOM COKpPAICHUH
HMETb dJIEMEHTAapHbIC HABBIKKM IIPUTOTOBIICHAS U | OMoormyeckoro pasHoobpasus B 6nochepe B
U3y4eHHs TIPENapaToB. pe3ynbTaTe AeSTELHOCTH YEI0BEKa IS
CO3/IaHHs €CTECTBEHHO- HAY9YHOH KapTHHBI
MHpa;
VYcnosus Jlexuus | Koncnexr - IOHUMATh U OOBSICHATD POJIb PACTCHUN B yYMEHHUE COOTHOCUTH CBOU JieiicTBUS ¢ I'unpononuka- caift o
IIPOPACTaHUs Ilocran | DkcnepuMeHT | HIpUpPOJE U B KPYrOBOPOTE BELIECTB 3KOCUCTEMBL; | IUIAHUPYEMBIMU pe3yJbTaTaMU, OCYILECTBIATh | THMJIPOIOHHOM
cemsH daconu OBKa - IEPEUYUCIIATh OTIUYUTENbHBIE CBOMCTBA KOHTPOJIb CBOEH JeSTeIbHOCTH B IpoLecce BBIpaIllIBAHUU
OIIBITOB AKUBOTO; JOCTHKEHHSI Pe3yJIbTara, OlpeeIsiTh Coco0bl | pactenuit. hitp://www.pon
U UX -00BSICHATH 3HaUEHHE KHUBBIX OPIraHH3MOB B JEHCTBHUI B paMKaX MPEUI0KCHHbBIX YCIOBHA U | 1CS.rU
aHalu3 JKU3HU U XO35HUCTBE YellOBeKa. TpeOOBaHMH, KOPPEKTUPOBATH CBOM NIEHCTBHS B | OTKpHITHIH aTiac

COOTBETCTBHUHU C U3MEHSIOIIEHCS] CUTyalleH;
-yMeHHE OpraHH30BHIBAaTh yIeOHOE
COTPYAHHYECTBO U COBMECTHYIO AESTENFHOCTh
C YYHTEJIeM U CBEPCTHUKAMH, paboTaTh
HHJIMBUIYaJbHO M B IPYIIE: HAXOAUTH oodliee
pelieHye u paspemars KOH(QIMKTH Ha OCHOBE
COIJIaCOBAaHUSA MO3ULMHI U y4E€Ta UHTEPECOB,
(hopMynmpoBaTh, ApPryMEHTHPOBATH U
OTCTaUBATh CBOE MHEHHE

pactenuit Poccun u
COMpEIeNbHBIX CTPaH.
OnpexpenuTens pacTeHAR
on-line. . [DneKTpoHHBII

pecypel], http://www.plant
arium.ru/
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IMurmenTs! Jlexust; | Koncmekr; - XapaKTepHu30BaTh METOIbI ONOIOTHYECKON -YMEHHE CaMOCTOSITEIbHO IUTAHUPOBATH ITYTH BupryanbHsIil xUBOH
mpocMo | cepust HaykH (HaOJIoieHre, CpaBHEHUE, SKCIIEPUMEHT, JOCTYDKCHUS LeJiel, B TOM JHciIe yrouiok - http://school-
TP OTIBITOB; U3MepeHHe) U UX PONIb B O3HAHUHM SKUBOH aIbTEPHATHBHBIC, OCO3HAHHO BBIOHPATH collection.edu.ru/catalog/r
BUIEO( | MPOEKT HPUPOIBI; Hanbosee 3 (eKTUBHBIE CIOCOOBI PEIICHUs ubr/c18f9c03-c7d3-1f36-
WIIbMa; y4eOHBIX U MO3HABATEIbHBIX3aa4,; 55ea-
IPaKTUY MPUOOPETEHHUE OMbITA UCIIOIb30BaHUsI MeTOZIOB | haec59269170/114724
eckast OHOTIOTHUECKON HAYKHU U MTPOBEICHHS
pabota HECJIOKHBIX OMOJIOTMYECKUX IKCIEPUMEHTOB
JUISL N3y9eHHs J)KUBBIX OPTaHN3MOB M UENIOBEKa,
MIPOBEAEHHE SKOJIOTHYECKOT0 MOHUTOPHHTA B
OKpY’KarolleH cpene;
®duznonorus Jlexus; | Koncnexr -OCYIIECTBIIATH KJIACCU(PHUKALNIO pAaCTEHUN Ha -popMupOBaHNE OCHOB SKOJIOTHYECKOMN
pacTeHuit mpocmo | Cepust OCHOBE OIIPE/ICNICHUSI UX MIPUHAIIIEKHOCTH K IPaMOTHOCTH: CIIOCOOHOCTH OLICHUBATh Du3nonorus pacTeHUH.
TP OIBITOB ONpeICNICHHON CUCTEMATUYECKON TpyIIIe; TOCJEICTBYS IEATEIBHOCTH YEJIOBEKA B [IpakTuxym B LIIIM.
Buneod | IIpoekr - PacKphIBaTh POJb OUONIOTHH B IPAKTHIECKOH IIpUpoJie, BIUsHUE (paKTOpOB PUCKa HA Yacts 4. MeTons!
WIIbMa, NeSTeNbHOCTH JIFOJIeH; POJIb PACTCHUH B KH3HU 3]I0pPOBbE YEJIOBEKa; BEIOMPATH LIEJIEBBIC U OIIPE/IENICHNS TUTMEHTOB
MPaKTHY 4YeJI0BEKa; CMBICJIOBBIE YCTAHOBKHU B CBOMX JCHCTBUSX U (E. beikoBa)-
eckast -pa3nuyark 1Mo BHEIIHEMY BHIY, CXeMaM U MOCTYMKAX 110 OTHOIICHHUIO K )KUBO# IPHPOJIE, https://youtu.be/c8od-
pabora OTIMCAHUSM peajbHbIe OUOTIOTHIECKUEe 0OBEKTHI 3I0POBBIO CBOEMY U OKpyXKaromux; ocozHanue | HIIGVI
WITH UX U300pa)KeHNS, BBISBISITh OTIMIUTEIbHBIE | HEOOXOAMMOCTH JEHCTBHUIH 10 COXPAHEHUIO 2.0u3nonorus pacTeHUH.
MIPU3HAKH OHOJIOTHYECKHX OOBEKTOB; OunopazHo00pasus U NPUPOIHBIX Jlexumu mpogeccopa
MECTOOOMTaHUH BHJOB PAaCTEHHH M )KUBOTHBIX. | MOCKOBCKOTO
rOCyJapCTBEHHOTO
YHUBEPCUTETa UMEHU
M.B. Jlomonocosa B.B.
Uyoba. -
https://youtu.be/uxhOxC
WwOPo?list=PLg5hGWH
KnVwWJAF8ji_mZIQOhFR
jRNPoP9
Omnpenenutens IIpaktn | I'epbapmit -C03/1aBaTh COOCTBEHHBIE MMCHMEHHBIE I YCTHEIE | YMEHHE ONpeeNsITh MOHATHS, CO31aBaTh OTKpHITHIH aTiiac
pacTeHui KyM COOOIIEHNsI O PACTEHUSIX, )KUBOTHBIX, OaKTepust 1 | 00OOIICHNS, YyCTaHABINBATH aHAJIOTUH, pacrenuii Poccnu n
Kpyrast rpubax Ha OCHOBE HECKOJIbKMX HCTOYHHUKOB KJIaCCU(UIIPOBATH, CAMOCTOSITEIILHO COMpENeNbHBIX CTPaH.
it cron MH(GOPMAIINH, CONPOBOXKAATH BBICTYILUICHHUE BBIOUPATH OCHOBAaHMS M KPUTEPUH IJIsI OnpexpenuTens pacTeHUN

Ipe3eHTalMeH, YIUThIBasi 0COOEHHOCTH
ayJIMTOPUH CBEPCTHUKOB;

-paboTaTh B IpyIe CBEPCTHUKOB MTPH PEIICHUH
MO3HABATENIBHBIX 33]]a4 CBSA3aHHBIX C H3YUYCHHEM
0COOEHHOCTEH CTPOCHUS U )KU3HEIEATEIbHOCTH
pacTeHUH, ITaHUPOBATh COBMECTHYIO
JIeSITeNbHOCTD, YYUTHIBATh MHEHHE OKPY’KAIOIIUX
1 aJIEKBATHO OIIEHUBAThL COOCTBEHHBIN BKJIaJl B
JIeSITebHOCTD TPYIIIIBL.

KJ1acCU(UKAINY, YCTaHABIMBATh IPUYUHHO-
CJICICTBCHHBIE CBSA3H, CTPOUTH JIOTHYECKOE
paccyxaeHne, yMo3aKIodeHne (HHIYKTUBHOE,
JEeTyKTHBHOE U 110 aHAJIOTHUH) U AeNaTh
BBIBOJIBI;

on-line. . [DneKTpoHHBIIt

pecypel], http://Awww.plant
arium.ru/
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Y4eOHO — MeTOAMYECKOe O0ecnieyeHHe
Cnucok auTepaTypsl VIl YUYUTeJs1
1. Anekcammuna, U. FO. EctecTBo3HaHME C OCHOBAMH 3KOJOTHHU: 5 KII.: IPAKT. paOOTHI U X
npoBeacHue: KH. st yautens / M.}0. Anekcammuna, O.U. Jlaryrenko, H.U. Opemenko. — M.:
IIpoceemenue, 2005. — 174 c.
2. I'pomoBa, B. . ®I'OC. Hacronpnas kaura yuurtens / B. U. I'pomoga, T. FO. Cropoxesa.-
Caparos, 2013.- 120c.
3. Moucees, B. [1. ®usnonorus u Onoxumus pactreHuii. MeToaudeckue yKkazanus K 1adopaTopHO —
npaktudeckuM 3ausaTusM /B. I1. Moucees, H. I1. Pemenkuid. - I'opku, 2009. - 124 c.
4.ITomuBanoBa, K. H. I[IpoekTHas nesarenbHOCTh MKOJIBHUKOB: [Tocobue mys yuurens / K.H.
[TonuBanoga. - M.: [Ipocsemienue, 2011.- 179 c.
5. TumonuH, A. K. Maunblii mpakTukyM 110 60oTaHuke. Mophoorus 1 aHaTOMHUSI PaCTCHHH : y4eo.
nmocoOue ISl CTyA. yupekaeHuit Beicil. nmpod. oopazoanus / A. K. Tumonun, B.P.®unun,
M.B.Hunoga, T. A. ®enopona, A. C. beap. - M.: Akanemus, 2012. - 208 c.
6. [IpoexTHas U UccaeaoBaTeNIbCKas AEATEIBLHOCTD YUalluxcs. [ DIEeKTPOHHBIN pecypc],
https://infourok.ru/proektnaya i_issledovatelskaya deyatelnost uchaschihsya.-574687.htm - crares
B UHTEpHETE
7. KoHcepBaHTHI MUILEBBIE - CIIUCOK UX BUAOB (Oe30IacHbIe, OMACHbIE, 3aMpEIICHHBIE),
MIPUMEHEHUE B MMUILEBON MTPOMBIIUICHHOCTH. [ DJIEKTPOHHBII
pecypc], http://xcook.info/konservanty- cratbs B UHTEpHETE

Cnmcok Jureparypsl Ui 00y4a0IIUXCs

1.Ilaceunuk, B. B. buosiorns. MHOroo0Opasue IIOKpLITOCEMEHHBIX PACTEHNI. 6 KJIacC: YUEOHUK JUIS
obmreobpazosar. yupexa. GI'OC /B.B.Ilaceunnk. — M.: [Ipoda, 2014. — 160 c.

2. [laceuynuk, B. B. buonorus. bakrepuu, rpu0bl, pacTeHus. S kaacc: y4eOHUK Ju1s 001eo0pa3oBart.
yupexi. DI'OC / B.B.ITaceunuk. — M.: Jlpoda, 2015. — 169 c.

3. Peiimepc, H.®. Kpatkuii coBaps Ononorunueckux tepmMuHoB / H. @. Peitmepc. — M.
[Ipocsemenue,1995. — 250 c.

4. Manuep, U. A. Pacrenus cpeaneit monocsl EBponetickoit Poccun / Y. A. Illannep. — M.
Tosapumectso Hayunsix usgannii KMK, 2007. — 470 c.

5. A3pikoBa, M. 1O. IlIxonbpHbIi npakTukym no ouonoruu / M. YO. S3bikoBa, Peitos I'.JI., Bpy6ens
E.M. — Camapa: Camapckuii yausepcurert, 2003. — 104 c.

6.JlnxeHonHaMKanusl. [ DIEKTPOHHBIN pecypc|

http://wiki.iteach.ru/images/b/b3/Nikushina_Nm.pdf

7. 'unponoHuka- caiiT 0 THAPOIIOHHOM BBIpAIIMBAaHUK pacTeHuid. http://www.ponics.ru

8. OTkpbITHIH aTiac pacTenuit Poccun u conpenensHbIx cTpan. Onpeaenurens pacteHuid on-line. .
[OnekTponHsIid pecypce], hitp://www.plantarium.ru/

MyJabsTHMeIHiiHBIC CPEICTBA

[Iporpammsl

1.BupryanbHslii )kuBO# yroiok - http://school-collection.edu.ru/catalog/rubr/c18f9c03-c7d3-1f36-
55ea-bhaec59269170/114724

2. Ypoxu ouonoruun Kupuia u Medonus «Pactenus. bakrepuu. I'pubs» 6 kiace

Bupeo

1. ®usnonorus pacrenuid. [lpaktukym B LIIIM. Yacts 4. Metons! onpeaenenus nurmMeHToB (E.
beixoBa)- https://youtu.be/c8od-HIi6VI

2.®usznonorus pacrenuil. Jlekuun npodeccopa MOCKOBCKOTO TOCYAapCTBEHHOTO YHUBEPCUTETA
nmenn M.B. Jlomonocosa B.B. Uyoa. -
https://youtu.be/uxhOxCWwOP0?list=PLgShGWHKnVWJAF8ji_mZIQOhFRjRNPoP9

3. Camas nonesnas nporpamma. Koncepsantst (19.09.2015) HD. -
https://youtu.be/P9uhdyYEaHU

CnMcok MCcno/Ib30BAHHOI JIUTEpPaTyphl


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
https://урок.рф/library/HYPERLINK
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. TIIporpamma ocHOBHOro 001Iero oopaszoBanus. buomnorus. 5-9 kimaccel (aBTOpHI
B.B. [Taceunuk, B.B. Jlatromun, I'.I". [1IBenioB) / Paboune nmporpammel. buomnorus. 5-9
KJIACChI: yueOHO-MeTotmdeckoe mocoodue. - M.: [Ipoda, 2013.

2. becenuna, JI. A. [IpoekTHas neATeIbHOCTh B OMOJIOTHYECKOM 0Opa3oBanuu / JI. A.
becenuna / / buonorus B mkone. - 2010. - Ne2.- C. 16-18

3. I'pumenko, A. Wrpa 1iBeToB, Wiu MUTMEHTHI B Hamel sxu3nu / A. ['pumenko, C. B.
Kopankas / / buonorus B mkose. - 2010. -Ne6.

4, Mapuna, A. B. Ilepexon va ®I'OC ocHOBHOTO 00111€T0 00pa30BaHuUs: MPOOIEMBI B
JESTeIbHOCTH YYUTENsI OMOJIOTHH U TyTH uX pemenus / A. B. Mapuna / / buonorus B
mkote. - Nel. — 2016. — C.17-24

5. Mapuna, A .B. Bonpocsl IIKOJIBHOTO yuuTeNst ONOIOTHH K IPOEKTHON AEATEIbHOCTH
ydamuxcs B yenoBusax nepexona Ha ®I'OC / A. B.Mapuna, C. H. Tpudonosa, T. B.
Hosaesa // buonorus B mkode. - 2014. -Ne5. — C.17-19

6. IlaBnoBa, I'.A. ®opMupoBaHue y ydaluxcs MO3HaBaTEIbHBIX YHUBEPCATBHBIX y4EOHBIX
JeCTBUH MOCPEACTBOM OCBOEHUS npenMeTHoi nHpopmarn / I'.A. I1aBnosa // buonorus B
mikoute. - 2013. -Ne4. — C.14-16

[Tpunoxenue A
ITurmeHTsl

Omnpit 1. IToyemy JienecTKU HBETKOB OeJibie?
Lenb: yOenuThcst B TOM, YTO OCJbIH IBET JIENECTKOB (PHATTKU, POMAIIKH, OSJTON JTHIINH U APYTHX
1IBETOB 00YCJIOBJIEH HE HAJMUUEM KpACSILEro BEeIeCTBa, a pa3BUTON CUCTEMON MEKKIETHUKOB.
1. PaccmoTpuTe 1I0J] MUKPOCKOIIOM JICTIECTOK O€JI0T0 IBeTKa (PUaiKH.
2. Y anure BO3JlyX U3 MEXKJIETHUKOB. DTO MOYKHO CEIaTh HECKOJIbKUMU criocobamu.[3]
A. OCTOPOXKHO COKMUTE JIETIECTOK NaJibllaMU. BOo3yX U3 MEKKIIETHUKOB BBIXOJUT, U JIENECTOK
CTaHOBHTCS OECLBETHBIM U IIPO3PAYHBIM, KaK JIE].
b. ITorpy3ure sienectku B BOAy. Uepes HECKOIBKO YacOB, KOT/Ia BOJA Y€PE3 YCThUIIA MPOHUKHET B
MEXKJIETHUKH, JIETIECTKH CTaHYyT O€CIIBETHBIMU.
B. Jlenectku nomectute B mmpull (0€3 UIJIbI) U 3aMIOJIHUTE €r0 BOJOW. Y CTAHOBMB LIITPHIL
HaKOHEYHHKOM BBEPX, 33 JBUHBTE MOPILEHb, YTOOBI BHITECHUTH BO31yX. [locie aToro 3akpoiite
najblieM OTBEPCTHE HAKOHEYHUKA U OTBEIUTE MOPILIEHb BHU3. B pe3ynbpraTe coznaBuierocs
pa3pekeHns U3 JENECTKOB B BOAY HAUHYT BBIAEIATHCS MTy3bIpbKH Bo3ayxa. Yepe3 1-2 MuH BO3yx
13 MEXKJIETHUKOB BbIHJIeT. BHOBb BABHHBTE MOPILIEHD B MINPUI] — BOJA MOCTYIUT B MEKKJIETHUKH,
U JIETIECTOK CTAHET IIPO3PaYHbIM.
3. PaccMoTpuTe 1101 MEKPOCKOIIOM JIETIECTOK IBETKA (PHAITKH, CTABIIHIA IPO3PAYHBIM ITOCIIE OIBITA.
Bo3znynHbeie MEXKIETHUKN UCUE3IIN.
Br1Bo: Gesnblil LIBET JI€NECTKOB 1IBETOB O0YCIIOBIIEH Pa3BUTON CHUCTEMOM MEXKKIETHUKOB.
OnbIT 2. U3yyeHHe MHANKATOPHBIX CBOMCTB AHTOLHAHOB
AHTOLIMAHbI — BOJIOPACTBOPUMBIE MUTMEHTHI. X BOAHYIO BBITSKKY MOXKHO TIOJTYYUTh U3 CBEKJIBL,
U3 JUCThEB KPACHOKOYAHHOM KaIlyCThl MM U3 JIEIECTKOB IIBETKOB C LIBETOBOM raMMOH OT pO30BOM
no ¢uonerosoit. [yisg atoro 0,5-1 r pacTutenbHOro BeuiecTBa HaJl0 IOMECTUTD B CTYNKY U
U3MENIbYUTH ¢ HEOOJBIINM KOJTUYECTBOM XOPOIIO IPOMBITOTO 11E€CKa, I00aBUTH OKOJIO 5 MJI BOABI U
OT(UIBTPOBATH NOJYYUBLINIICS pacTBOP. B 3aBUCHMOCTH OT BH/Ia paCTEHUS TaKasi BBITSKKA MOXKET
OBITH rOJIYO0r0, CUHETO0, (PHOJIETOBOT0, PO30BOT0, MAJIMHOBOTO L[BETA.
AHTOIIMAHBI TAKXKE COJIEPIKATCS B CBEKOJIBHOM COKE U COKE TUIOJI0B MHOTHUX PacTEHHI:
CMOPOAMHBI, YEPHOIUIOAHOM PSAOUHBI, BUILIHU, MAJIUHBI.
Janee nHam noHanoo6stes 1% comnsHas kucinora win croioBslid ykecyce, 0,001% pactBop ruapokcuaa
HATpUs WU MOPOILOK MUTHEBOU COJIbI, MPOOUPKU U MHIMKATOpHAs Oymara.
B uncrtyro npobupky Haneite 2—3 Ml BBITSDKKH IUTMEHTOB, J00aBbTe 1-2 Karim pa3daBieHHOM
KHUCIOTHL. Eciy monmydeHHas BBITSKKA aHTOLIMAHOB MMeNIa MEpBOHAYATIBLHO OypOBaTyIO OKpackKy, TO
nocye Jo0aBJIeHUs Kareb KUCIOThI OHa MPUMET KPacHBBIN pO30BO-KpacHBIN 1[BeT. MI3MeHeHHs
OKPACKH CBSI3aHBI C IEPECTPONKAMU B MOJIEKYJIE aHTOLMAaHA.



Omnpenenure pH pacTBopa ¢ MOMOIIEI0 HHANKATOPHOU OyMaru u Jo0aBISHTE MO KaIjIsaM
pa30aBIeHHYIO IIEJI0Yb WM HEMHOTO, Ha CAMOM KOHYHMKE HOa, TOPOIIKA MTUTHEBON COJIBL.
[TponaO:ronaiiTe 3a N3MEHEHHEM OKPACKH pacTBopa o Mepe usmeHenus pH. Luki usmenenus
OKpacK{ aHTOLIMAHOBBIX PACTBOPOB IO/ IEHCTBUEM KUCIIOT U LIEI0YEH MOKHO ITOBTOPUTH
HECKOJIBKO pa3s.

HcnbiTaliTe ”HAMKATOPHBIE CBOMCTBA PACTBOPOB aHTOLIMAHOB, BBIJICJICHHBIX U3 PA3HBIX PACTCHUM.
(PacTBOpBI TUTMEHTOB OBICTPO MOPTSTCS, IOATOMY HX JIYUIIE XPAaHUTh B XOJIOAUIBHUKE U
TOTOBUTH HETIOCPEICTBEHHO Iepe/l ONbITOM.) BBIBOI: aHTOLIMAaHBI U3MEHSIIOT OKPACKY B
3aBUCUMOCTH OT pH cpenbl, UX BOJIHBIE PACTBOPBI MOKHO MCIIOJIb30BaTh B KAUE€CTBE KUCIOTHO-
LIEJIOYHBIX HHIUKATOPOB.

OnbIT 3. Jloka3aTe bCTBO BJMSHUSA MAarHUs Ha NBeT XJOpPo(puiIa

XapakTepHoe JUIs XJ0poduiIa MOrJIOIEHUE CBETa ONPEAENIIeTCS XUMHUUECKON CTPYKTYPOid €ro
MoJieKyJbl. CUCTeMa CONPSKEHHBIX JBOWHBIX CBA3EH UTPAeT OOJBIIYIO POJIb B MOTJIOMIEHUH CHHE-
¢duoneroBsIx yuel. [IpucyrcTBre Maruus B siipe MOJIEKYJIbl 00YCIOBIUBAET MOIJIOIICHHE B
KpacHoil obnactu. Hapyiienue cTpyKTypsbl, HanpuMmep yAajleHHe U3 MOJICKYJIbl MarHusi, IPUBOIHUT
K U3MEHEHHUIO 11BeTa XJiopoduiia. Y IaauTh U3 XJI0podusuia MarHiii MO>KHO, TPOJIEaB PEeakluio
B3aUMOJICHCTBHA XJIOpO(UIIIA C KUCIOTOH.

Ji1s paboThl TOHATO0ATCS CBEXKHE JTUCThS 371aKOB MITM KOMHATHBIX pacTeHui, 95% 3TUoBBIi
cupT, hapdopoBas CTynka ¢ IeCTUKOM, BOpOHKA U (uiIbTpoBanbHas oymara, 10% pactBop
COJISTHOM KHCIIOTBI, YKCYCHOKHCIIBIM IMHK, CIUPTOBKA, TUIETKA, 4 TPOOUPKHU.

Octopoxuo! He 3a0pIBaiiTe 0 mpaBmiIax padOThHl ¢ KOHIIEHTPUPOBAHHBIMH KUCIOTaMH !

Cnauana Ha/i0 OJIYYUTh COUPTOBYIO BBITSKKY MUTMEHTOB JIUCTA. [[J151 3TOr0 K U3MENIbUE€HHbBIM
JUCTHAM (IS OTIBITA JOCTATOYHO 1—2 MUCTHEB MenaproHuu) noo6assre 5S—10 M1 STUIOBOTO CIMPTA,
Ha KOH4YMKe HOxa nopoinok CaCO3 (men) ans HeUTpanu3auy KUCIOT KIETOYHOTO COKa U
pazoTpute B papopoBoii CTYIIKE 0 OJHOPOIHON 3eleHOM Macchl. [IpuieiiTe eme 3THI0BOTrO
CIUpPTa U OCTOPOMKHO MPOJOHKANTE pacTUpPaHUE, OKA CHUPT HE OKPACUTCS B UHTEHCUBHO 3€JICHBIN
1BeT. [lomy4eHHyI0 CIUPTOBYIO BHITSKKY OTQHIBTPYHTE B UUCTYIO CYyXYIO IPOOUPKY WK KOJIOY.
PaccmoTtpuTe nmonydeHHbIN pacTBOp XJI0po(dUiLia B IPOXOISIIEM CBETE (OH UMEET 3eJICHBIH LIBET) U
B OTPaXEHHOM CBETE (BUILIHEBO-KPACHBIN — siBjeHHE (iyopecueHuun). Ecinu 100aBUTh K BBITSKKE
(B oTeNBbHOI MPOOHMPKE) HECKOJIBKO Karesb BOABI U BCTPSAXHYTh, TO MIPO3pauyHbIi pacTBOP
xJiopo¢uiia MyTHEeT (BJIeHUuE (IIyOpeCUEHIINN UCUE3aET).

Ilepenecure mo 2—3 M1 COUPTOBOI BBITSHKKM MUTMEHTOB B TPU YUCTbIE MPoOHpKU. OniHa U3
MpoOUPOK KOHTPOJIbHAS, B JIBE Ipyrue J00aBbTe MO 2—3 Karid pacTBOPa COISTHOM KUCIOTHI. L[BeT
pacTBOopa MeHseTCsl Ha Oypblil: B pe3ysbTaTe B3aUMOACHCTBUS C KUCIOTOW MarHuii B MOJIEKYJIe
XJIOpoduIIa 3aMeIIaeTcs IByMs aToOMaMHU BOJIOpoa U 00pa3yeTcst BEHIECTBO Oyporo 1npeTa —
¢deodutun. OaHy U3 NpodbUpok ¢ peoPUTUHOM OCTaBbTE AJISI KOHTPOJIS, a B PYTYIO BHECUTE Ha
KOHYMKE HOXa YKCYCHOKHCIIBIM IIMHK U HarpeiTe Ha BOASIHON OaHe 0 KUMEeHUs. ATOM LIMHKa
3aMellaeT aTOMbI BOJOPO/a (3aMEeCTUBIIINE paHee MarHuii) B MosieKye Xjgopodusuia u Oypblil IBET
pacTBopa BHOBb MEHSETCS Ha 3€JICHBII.

BeiBoj: 11BeT Xyopoduiia 3aBUCUT OT HAJTMYUS METANIOOPTaHUYECKON CBSI3U B €70 MOJIEKYJIE.
OnbIT 4. U3ydyeHHe 3aBUCHMOCTH LBETA BBITSAKKH MUTMEHTOB JIMCTA OT KOJIMYECTBA
XJ10po¢puiLia

B sTOM ombITE CBET 10JIKEH MPOXOAUTH Yepe3 pacTBOP XJIOpo(HILIa CHU3Y BBEPX — HAM
MOHAJI00UTCS UICTOUYHUK CBETA, KOTOPBIA MOYKHO Pa3MECTHUTh IMOJI MPOOUPKOI. DTO MOXKET OBbITH
M0JIO’KEHHAsl TOPU30HTAIILHO HACTOJIbHAS JlaMIia 6e3 abaxypa, OCBETUTENb I aKBapuyma,
MOIHBIN GoHapp U T.11. KpoMe TOro, Hy>KHO MPUTOTOBUTH TEMHO-3EJIEHYIO CITUPTOBYIO BBITSKKY
MUTMEHTOB JINCTA, KaK YKa3aHO B OIbITE 3.

Bricokyro npoOupky o6epHUTE YepHOi OymMaroi, 4ToObl CBET HE MOMa il Ha pacTBOpP COOKY, U
MIOMECTUTE €€ HaJl ICTOYHUKOM cBeTa. CMOTpUTE B MPOOUPKY CBEPXY U A00ABIISIITE B HEe
HEOOJIBIIMMHU TOPIUAMHU PACTBOP XJIOPOPHILIA.

[Toka BBITSKKH B IPOOMPKE HEMHOT'O, €€ LIBET U3YMPYAHO-3€JIEHBIN — 3a CUET MOTJIOIIECHUS B
MIEPBYIO o4epeb yuelt cuHe-(proIeToBOi U KpacHoi obnacTeil criektpa. ['omyOsie, xKenTeie u
OpaH’KeBBIE JIyUH MOTJIONIAIOTCS B OUYeHb HeOOIbIION cTerneHu. OHAKO M0 Mepe YBEIUYCHHUS
KOJIMYECTBA BBITSKKH B MPOOUPKE CYMMapHOE KOJIMYECTBO MOTJIOLIEHHOTO CBETA B 3THUX 00JIaCTAX
(cHauaa B Toy0O0if U KENTON 00JIACTAX CIIEKTpa, a 3aTeM U 3eJICHBIX JTy4eil) Bo3pactraer. Ha



OIIPEAEIIEHHOM 3Talle€ OCTAIOTCS HETIOTJIOIEHHBIMU TOJIBKO AAJIbHUE KPACHBIE JIyYH, U PacTBOp B
npoOupKe MpruoOpeTaeT BUITHEBO-KPACHBIHN IBET.

BriBo: X710p0oMILT MOTII0IMIAET JIyYH OOJIbIIeH YaCcTH BUJUMOIO CIIEKTPa, HO HHTEHCUBHOCTh
MOTJIOLIEHUS Pa3HbIX Jy4yeil HeoanHakoBa. CyMMapHOe NOTJIONICHHE 3aBUCUT OT 00ILEro
KOJIMYECTBa XJIOpOouLIa.

OnbIT 5. Pazjesienne cMecCH CIMPTOPACTBOPUMBIX TIUTMEHTOB

[IpuroToBUM CIIUPTOBYIO BBITSKKY TUTMEHTOB JincTa (OnbIT 3). BbITSKKa MMEET 3€/IeHbIN LBET, HO
Ha caMoM Jielie B Heil, MOMUMO XJIOPO(UIIOB, COACPKATCS U HKEJThIe MUTMEHTHI TPYIIIbI
KapOTUHOUIOB — KAPOTHH U KCAHTODWILI. YOEIUTHCS B 3TOM MOKHO HECKOJIBKUMH CIIOCOOaMHU.
Ha ¢unbrpoBansHyro OyMary HAaHECHTE CTEKIITHHOM MAJIOYKOHN KaIlIio MOTYyYeHHON CITMPTOBOM
BBITSDKKHM MUTMEHTOB JucTa. Yepes 3—5 mun Ha Oymare oOpa3yroTcst IBETHbIE KOHIICHTPUUECKUE
KPYTH: B IIEHTPE 3€JICHBIN (XJIOPODHILT), CHAPYKH — KENTHIH (KapPOTHHOU/IBI).

[Tonocky GuapTpoBaTbHON OyMaru MUPUHON TpUMEPHO B 1 cM 1 JuinHOM 20 cM OTpy3UTe OIHUM
KOHIIOM B MMPOOUPKY C BBITSDKKON. Uepe3 HECKOJIbKO MUHYT Ha OyMare MosiBUTCA 3eJieHas ojoca
XJIopo(uiUIa, a BIIIE HEe — )KENTHIE MOJIOCH KAPOTUHOUIOB (KapoTHHA U KcanToduiuia). B
3eJIEHOM 30HE MOYKHO Pa3IMUYUTh JBE MOJIOCHL: 3eJIEHYIO (XJIO0POMUILT a) U 3eJIEHO-KENTYIO
(xmopodwin b).

Pa3znenenuie murmMeHTOB 00YCIOBICHO X Pa3IMYHON ajcopOuueli (MoriomeHueM B
MIOBEPXHOCTHOM CJIO€) Ha (PUIBTPOBAILHON Oymare U HEOJMHAKOBOW PAaCTBOPUMOCTHIO B
pacTBopuTele, B JaHHOM Cllydae — 3THIOBOM criupTe. KapoTuHOMAB! XyKe, IO CPAaBHEHHIO C
XJIOpOopHILIOM, aICOpONPYIOTCS Ha (HUIBTPOBATIBHON OymMare, IepeIBUTAOTCS M0 HEH Janblie
xJjopoduinia.

Ha pa3nnyHoii pacTBOPUMOCTH TUTMEHTOB B Pa3HbIX PACTBOPHUTENSAX OCHOBAH €LIE OJUH CIIOCO0 UX
paznenenus. J{s 3Toi paboThl HAM MOHAIOOUTCS YUCTHIH (U1 3aMPaBKU 3aKUTANIOK) OCH3HH.
Octopoxuo! He 3a0pIBaiiTe 0 MpaBuiIax pabOTHI ¢ OTHEOTIACHBIMU JKHUIKOCTSIMH !

B nipoGupky Haneiite 2—3 M1 CHUPTOBOM BBITSKKU MTUTMEHTOB JIUCTA, T0OOABbTE CTOIBKO JKe
OensuHa 1 1-2 Karmi BoAbl. 3aKpoiiTe mpoOUpKy NpoOKO# (MOKHO M OOJIBIINM NAIIBIEM),
SHEPTUYHO B300INITAliTe B T€UEHHE 2—3 MUH U JTalTE OTCTOATHCA.

Kunkocts B mpoOUpKe pa3aennuTcs Ha JBa cios: 0osee Jerkuii OeH3UH HaBEpXY, COIUPT — BHU3Y.
Crniupt OyzeT okparleH B KeNThIi [IBET MUTMEHTOM KCAaHTO(PHILIIOM, KOTOPBIH B O€H3MHE HE
pactBopsieTcsi. BeH3uHOBBIN CI10H Oy/EeT 3eJeHBIM 3a CYET PACTBOPEHHOI'0 B HEM XJopoduiiia. Ha
caMoM Jiesie TaM ke, B OEH3MHOBOM CJI0€, COAECPIKUTCS M KApOTHH, HO €ro IIBET MacKUpyeTcs
MHTEHCUBHO 3€JIEHBIM [[BETOM XJIOpO(dHUILIA.

YroObl yOeAUTHCS B TOM, YTO B OEH3MHOBOM CJIO€ IEHCTBUTEIBHO MPUCYTCTBYET MUTMEHT KapOTHH,
HaM noHago0uTcs 20% pacTBOp rMAPOKCUAA HATPUSI UM TUAPOKCUIA KK

Ocropoxno! He 3a0pIBaiiTe 0 mpaBuiiax pabOThI ¢ KOHIIEHTPUPOBAHHOM I11€10YbIO!

[To xuMuYeckoMy CTPOCHHIO XJIOPO(UILT IIPEICTABISAET COOOM CIOXKHBIN d3PUp JUKapOOHOBOM
KHCJIOTHI XJIOPO(UITMHA U IBYX CIIMPTOB: METHIIOBOTO U (hutona. [Ipu B3anMo1eficTBUM CIIOKHBIX
3(UpOB €O LIENT0YaMU TPOUCXOIUT PEAKIIMs OMBUIEHHS — Pa3pbIB CII0KHOA(UPHBIX CBSI3€H C
00pa3oBaHMEM COJIM JaHHOH KUCIIOTHI U CIIUPTOB. B pe3ynbpTare peakiiuu oMblIeHUs XJopoduiia
oOpa3yercsi HaTpUeBas WU KalueBasl CoJlb XJI0pO(UIUIMHA, METUIIOBBIA CIUPT U QUTOI.

Hauneiite B mpobupky 2—3 MJI CIUPTOBOM BBITSKKU MUTMEHTOB, 100aBbTe 4—5 Kanenb 20%
pacTBopa MIEJI0Yr, 3aKPOUTE MPOOUPKY TPOOKOI (B JTaHHOM ClIydae MMEHHO MPOOKOH, HE
naneuem!), B3donraiite. [lporcxoaur peakuus B3auMoaecTBrs xaopoduiia co menousio. L{ser
pacTBopa He MEHSETCS, TaK KaK XJIOpO(MUIUIMHBI HATPUSI U KaJIUsl UMEIOT 3€JIEHYI0 OKPacKy.
JloGaBbTe B mpoOUpKy OCH3MH B TAKOM KOJIMYECTBE, YTOOBI OOIIHI 00BbEM KHUIAKOCTH B IPOOHPKE
YBEITUYWIICS B JIBa pasa, B300JITATE U JalTe OTCTOATHCA. JKUIKOCTh B MPOOUPKE pa3IeTUTCs Ha
JIBa CJI0s1 — BHU3Y CIIUPT, HABEpPXY — OoJiee JIerkuii OEH3MH.

HwxHuii ciupTOBOM IO OKPACHUTCS B 3€TIEHBIN IBET OJ1aro1apsi IPUCYTCTBUIO B HEM COJIH —
XJIOpo(pUIUIMHA HATPHUA, KOTOpasi, B OTIMYKE OT XJI0poduiia, B OEH3MHE HepacTBOpUMa. 3/1eCh ke,
B CIIUPTOBOM CJIO€, HAXOAUTCS MUTMEHT KCAHTO(QUILI, HO €r0 OKpacka MaCKUPYeTCss UHTEHCUBHO
3eJIeHbIM LIBETOM HaTpUEeBOH coiu xjopodusuinHa. BepxHuil cioit OeHzuHa Oy/eT okpallieH B
KEJITHIM LIBET MUTMEHTOM KapOTHHOM.

BoiBoa: criupTOBas BBITSKKA JINCTA COACPKUT XJIOPO(UILT U J1BA KEATHIX MUTMEHTa — KAPOTHUH U
kcanTouit. L{Ber nmucTa pacTeHus B IEPBYIO OYepeIb 3aBUCUT OT KOJTUYECTBEHHOTO



COOTHOILIEHUS 3TUX IUTMEHTOB, a TAKXKE OT BO3MOYKHOT'O NPUCYTCTBUS MTUTMEHTOB TPYIIIIbI
AHTOLIMAHOB.

B npopomkenne paboTel MHTEPECHO B3ATh JUISL aHAJIN3a SKCTPAKTHI JINCTHEB PAa3HOTO I[BETA —
pa3HbIX BUJOB PAcTEHH U pa3HOro Bo3pacra. B3pocible chopMUpOBABIINECS JTUCThs COJEpHKAT
Oounbiie xynopoduiuia, ueM Monoabie. CTapblie TUCThs COAEPHKAT OOJIBIIE KENTHIX MUTMEHTOB.
IToaTOMy OKpacka JInCTa U3MEHSAETCS C BO3PACTOM: OT JKEITO-3€JICHON Y MOJIOABIX 10 NHTEHCUBHO
3€JIEHOM Y B3POCIIBIX U KEITOM y OMAJAIOIIMUX OCEHHUX JIMCTHEB.

OnpIT 6. [TostyyeHHe pacTUTEIbHBIX KPpacuTe el

I. ITonyyenne kpacuTens U3 JTyKOBOH LIEJTyXH

OKCTpaKT LIEIyXH JIyKa IIHPOKO MPUMEHSIETCA Ul OKPAIIMBAHUS MULIEBBIX IPONAYKTOB U TKAHEH B
JKEJITO-KOPUYHEBBIN LIBET.

Jlist paboTHI IOHAIO0ATCS sKene30-aMMoHMiiHbIe KBacipl [(NH4)2S04 x Fe2(S04)3 x 24 H20]

u cynbdart xkenesa (II).

1. 100 r nykoBoi#t menyxu 3aneire Ha 30—-35 muH 1 71 Terioi Boabl, 100aBbTe | YaHYIO JTOXKKY
IIUTHEBOM COABI U MPOKUNATUTE 1,5 4 Ha ci1aboM OrHe, Cilerka NOMEIUBasl.

2. DKCTpaKT clleiTe, a ellyXy JyKa ellle pa3 3ajeire HeOOIbIINM KOJIUYECTBOM BOJBI U
MIPOKUIISITUTE B TeueHUe yaca. CHOBA ClIEHTE SKCTPAKT, CMEIIANTE C MTOJIy4€HHOH paHee MopLuen u
JaiiTe OTCTOATHCSA. [l yBEIMYEHNs KOHUEHTPALUU KPACUTENS MOTYyYEHHBIN SKCTPAKT MOXKHO
YHapUTh.

JU1s IOTy4eHus! CTOMKOro OKpaIIMBaHUs HY>)KHO UCIIOJIb30BaTh IPOTPaBUTENb (4 T KBacloB WK 1 r
cynbdarta xesne3a Ha 2 J1 Bogbl). OKpacky MOXKHO IPOBOIUTE TPEMS CIIOCOOAMU:

a) ¢ MpeIBapUTEeIbHBIM IIPOTPABIMBAHUEM: OKpaIllMBaeMblii Marepuan npokunsture 15-20 muH B
pacTBOpe MPOTPABUTEISL, 3aTEM NIEPETIOKUTE B XOJIOAHBIN pacTBOP KPACUTENS U IPOKUNIATUTE 45—
60 MuH;

0) C OIHOBPEMEHHBIM MPOTPABIMBAHUEM: PACTBOP MPOTPABHUTENS JOOABHTE K PACTBOPY KPACHTEIIS,
OIIYCTHUTE TyJla OKpaIIMBAEMBbI MaTEpHUaAJl U, BCE BPEMS €r0 I1epeBOpadnBas, J0BEAUTE JO KUIICHNUS;
B) C [IOCJIEAYIOIIMM IIPOTPABJIMBAHUEM: MaTepUall MPOKUIISATUTE OKOJIO | 4 B OTBape Kpacurens,
3areM J100aBbTE B PaCTBOP NPOTPaBUTEb U KUnsATHTE ere 40 MuH.

3. OxpamnieHHy0 TKaHb WK TPSDKY MPOIIOJIONIUTE B TEIUION BOJIE, B KOTOPYIO J00AaBIEHO HEMHOTO
CTOJIOBOI'O yKCyca.

[Ipu KUNSTYEHUN B SKCTPAKTE U3 JIYKOBOM IIETyXU MaTepuall MOCTETIEHHO OKPACUTCS B TEMHO-
KOpHu4HeBbIH 1BeT. [Ipy 01HOBpeMEHHOM HCIIOIb30BaHUM KBACIIOB MK cyibdara sxenesa (1)
MaTepuaj OKpacUTCs B UEPHBIHN I[BET.

I1. ITosry4yeHue YepHHUJI U3 PACTUTEILHOI0 MaTepuaJia

HekoTopsie BUIbI paCTUTEIBHOTO ChIPbs, O0OraToro AyOMJIbHBIMH BEIIECTBAMHU, MOT'YT OBITh
HCIOJIb30BaHbl B KauecTBe uepHui. st paboTsl moHanooutcs cynbdar xenesa (I1).

1. IIpuroroBbte 20% BOAHBIN pacTBOp cynbdata sxene3a (II).

2. 3aneiite 2 r cyxoro yaifHoro jucta 50 M ropstueit Boas! v HarpeBaiite 30—40 MuH Ha Kunsen
BOJSIHOM OaHe.

3. PactBop otdunbTpyiite, k ocagky nodasbTe eme 20—25 M1 BO/bI, MPOKUIISTUTE U CHOBA
oTunpTpyiiTe. PunbTpaThl 00BEAUHUTE U yHIApbTE 10 00beMa 8—10 M.

4. K 2 mn terutoro ¢punbtpara nod6asste 0,5—1 M 20% pactBopa cynbarta xenesa (1) no
MOSIBJICHUSI YEPHOTO 1[BeTa. YTOOBI 3aryCTUTh YepHIIIa, 100aBbTe 1—2 T caxapHOTO MecKa.

BMmecTo 4asi MOYKHO UCIIONIB30BaTh IPYTroe ChIpbe, OoraToe TyOMIbHBIMU BEIIECTBAMU: JyOOBYIO
KOpPY, KOPHU JIaIMYaTKU IPSAMOCTOSYEH UK I1aBesisi Kyp4yaBoro, M0l KOHCKOTO KallTaHa
OOBIKHOBEHHOTO MM Oy3uHbI uepHOoi. Takoro marepuana g pabotsl nonagodurcs 50-100 r.
OmnpiT 7. U3roToBiIeHHEe CAMOAEJIbHON HHAUKATOPHOMI OyMaru

JIyqmMy MHAMKATOPHBIMU CBOMCTBaMHU 00JIaJ]aeT BBITSKKA U3 JIUCTHEB KPACHOKOYAHHOM
KarmycThl. MICX0IHO OHAa UMEeT MaTMHOBO-CUPEHEBHIH 11BeT. B cunbHOKHUCTOM cpeae (pH 2-3)
npuobperaeT kpacHbli, a mpu pH 4-5 — po3oBslii 11BeT. Jlanee o Mepe HEUTpaIU3aIMKu PO30BO-
KpacHBIN [IBET U3MEHSETCS CHayala Ha CUPEHEBbIH, 3aTeM Ha cBeTiio-cunuil (pH 6-7). Ilpu
nepexoze 3HadeHuit pH B menounyro o01acTh 1BET pacTBopa craHoBHTCs 3eneHbIM (pH 8), xenTo-
3eneHbM (pH 9-10) u B cunbHo menouyHo# cpeae (pH Boime 10) — sxenTsiM.

[IpornuTaB 3TON BBITSKKON MOJIOCKH (PMIIBTPOBAIbHOM OyMaru M BHICYILIUB WX, MOXKHO TOJTYYUTh
XOPOIIYI0 HHAUKATOPHYIO OyMary Jjisl 10CTaTOYHO TOYHOTO onpezeneHus pH pacTBopoB B KHCIOH



obmact. YToOBI MPUTOTOBUTH MHIUKATOP HA IEN0Yb (KPaCHYIO MHAUKATOPHYIO OyMary) BBITSKKY
KPaCHOKOUYAHHOH KaIyCThI TIepe]l MPOMHUTHIBAaHUEM (PHIBTPOBAILHON OyMaru Hy>KHO
IIPEIBAPUTENIBHO MOAKUCINTD 1—2 KalIsIMH yKCyca J10 MOSBJICHHUS pO30BOM OKPACKH.
WNuprkatopHbie CBOMCTBA KPACUTENSI U3 KPACHOKAYaHHOM KaITyCThI CXO/HBI C JIAKMYCOM: 00JIACTh
mepexo/1a OKpacku Jiexkut B untepsasie pH 3—12. g 6onee Tounoro onpexaenexus pH

pacTBopa HY)XHO COCTAaBUTH IIBETHYIO IIKATY U3MEHEHUH OKPACKH ATOTO HHIUKATOPA.



