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IHosicHuTeIbHASA 32N CKA

[Ipemaraemplit Kypc MOAIEPAKUBACT U YIIIyOIsieT 6a30BbIe 3HAHMS IO OUOJIOTUHU
(paznen «boranukay») uzyuaemslii B kypce 5. [Iporpamma kypca paccunrtana Ha 17 gaca
u3 pacuera 0.5 gaca B HeneIo.
B ocHOBe Kypca JIEKUT CUCTEMHO - AESITEIbHOCTHBIN MOAX0/ KaK MPUHIIMUII OpraHU3aluu
oOpa3zoBatenbHoro npoiecca mo ®I'OC BToporo nmokoieHus.
Kypc noctpoeH Ha OCHOBE 3HAHMM M YMEHMM y4Jaluxcs, MOJy4eHHBIX B 5 Kiacce
OCHOBHOM 00111€00pa3oBaTeNibHOM KOl Kypc nMeeT nHTerpaTuBHBINA XapakTep,
pacCHIMPSIOT paMKH JEHCTBYIOMIETO Kypca OHOJIOTHH.
Kypc no3BossieT ocymecTBasTh MEXIPEIMETHBIE CBSI3U C IPEAMETaMU: XUMHEH,
bU3UKOH, MaTEeMaTUKOH, reorpadueii 1 OMOTOTHEH, SKOJIOTHEH.
[TpoekTHast 1eATEeIbHOCT B 00YUEHHUH SIBISIETCS] OJJHOM U3 CAMBIX aKTyaJbHBIX, TaK KaK
CIOCOOCTBYET pealin3aliii KOMIIETEHTHOCTHOTO MOAX0/1a, U HalpaBJIeHa Ha
dbopMupoBaHme B peOCHKE CAMOCTOSATEIbHOM, KOMMYHUKA0EIbHON, YMEIOIINIA paboTaTh
B IpyIIe JUYHOCTU, TOTOBOW U CHOCOOHOW MOCTOSIHHO YYUTHCS HOBOMY,
CaMOCTOSTEIHHO JOOBIBATH M MPUMEHATh HYXKHYIO0 HH(OpMAITHIO.
Leab nporpaMmbl: pa3BUTHE UCCIEAOBATENHFCKUX YMEHHM (TOCTAHOBKHU MPOOIIEMBI,
OTpeJIeNIEHNE TUIOTE3bl, aKTyaJIbHOCTH U METOI0B paboThl, cOopa nHpopMaluy,
HAOII0/ICHU S, TPOBE/ICHUS SKCIIEPUMEHTA).
3agaun:

1. O3nHakomiieHHE yyaluxcsi ¢ METOIaMU U TEXHOJIOTUSIMU MTPOESKTHOU
NESATEIBHOCTH.

2. Tlomnep)kka MOTHBAIMU B O0yUYEHUHU.

3. Bocnuranue y MKOJIBHUKOB HHTEPECA K O3HAHUIO MUPA, K YIITYOJIEHHOMY
W3Y4YECHMIO TUCLUIIINH, BBISIBJICHHUIO CYIIIHOCTH IIPOLIECCOB U SIBIEHUM BO BCEX
cdepax AesTeNbHOCTH (HAYKH, TEXHUKH, HCKYyCCTBa, IPUPObI, OOIIECTBA).

4. BpipaboTKa HaBBIKOB CAMOCTOSITENILHOM pabOThl C HAYYHOU JTUTEPATypOid,
oOyueHne MeToIuke 0OpabOTKH MOJIYYEHHBIX TaHHBIX U aHAJIN3a PE3yJIbTaTOB,
cocTaBlieHHEe U (OpPMUPOBAHHUE OTYETA U JOKIJIAJIa O Pe3ysbTaTax HayyHO-
UCCIIEI0BATEIbCKON pabOTHI.

TemaTH4uecKkoe InJIaHUpOBaHUE

No Tema qackl
1 | Meroaoaorus MpOSKTHON U MCCIICIOBATEIILCKOM JIEATEIIbHOCTh 1
2 | UccnemoBanue cocTaBa )KeBaTEIbHOW PE3NHKH
3 | CkpoIThle 100aBKH 2
4 | BnusHUE TUKUPOBKU HA Pa3BUTHE KOPHEBOW CUCTEMBI KYJIbTYPHBIX | 3

pacTeHun
5 JInxenonnaukanus. [IpakTrnyeckoe 3HaUEHNE JIMIIANHUKOB B 2
’KM3HHU YEI0BEKA.
6 YcnoBus mpopacTtanus ceMsiH gaconu 3
6 [TurmeHTHI 2
7 | ®U3MOIOTHS paCTCHUI 2




8 | OnpenenuTens pacTeHUI 2

BCETO 17

TpeboBaHKsI K YPOBHIO NOATOTOBKH 00y4aK0IMXCS
1. [TonumMaHue poJiv pacTeHUil B MPUPOAE U KU3HH YeJI0BeKa:
- IOHUMATh U OOBSICHATH POJIb PACTEHHUI B MPUPOJIE U B KPYTOBOPOTE BEILIECTB
HKOCUCTEMBI.
2. Ucnosib30BaHue OMOJIOTHYECKUX 3HAHUIM B OBITY:
- 00BSACHSTH 3HAUEHUE KUBBIX OPTaHU3MOB B KU3HU U XO3SIIICTBE YETIOBEKA.
4. O0BACHATH MUP C TOYKH 3peHNUsI OHOJIOTHH:
- IEPEYUCIATh OTJIMYUTENIbHbIE CBOKMCTBA )KUBOTO;
- pa3nu4ath (1o TabiKIle) OCHOBHBIE TPYIIIBI )KUBBIX OPraHU3MOB (OaKTepuu:
0e3bsiiepHbIe, EpPHbIE: TPUOBI, PACTEHHUS, ’KUBOTHBIE) K OCHOBHBIE IPYIIIbI PACTCHUIA
(Bomopociiv, MXH, XBOILIH, [JIAYHbI, TAIIOPOTHUKHU, TOJIOCEMEHHBIE U IIBETKOBBIE);
- OIIPEAEIISITh OCHOBHBIE OPTaHbl PACTEHUN (YaCTHU KIIETKH);
- OOBSICHATH CTPOCHUE U KUZHEACITEIHLHOCTh U3YUCHHBIX TPYIII )KUBBIX OPTaHU3MOB
(6akTepuu, rpudbI, BOJIOPOCIH, MXH, XBOIIH, IJIAyHbI, TATIOPOTHUKH, TOJIOCEMEHHbBIE U
LIBETKOBBIE);
5. lonuMaTth cMbIC/I OMOJTOTHYECKUX TEPMUHOB;
- XapaKTepU30BaTh METObI OMOJIOTUYECKOMN Hayku (HAOII0IeHNEe, CpPaBHEHHE,
AKCIIEPUMEHT, U3MEPEHNE) U UX POJIb B TO3HAHUH KUBOU MPUPOJIBL;
- IPOBOJIUTH OMOJIOTUYECKHUE OIBITH U IKCIIEPUMEHTHI U OOBSICHSATh UX PE3YNIHTATHI;
M0JIb30BAThCS YBETUYUTEILHBIMHI MPUOOPAMU U UMETH dJIEMEHTAPHbBIEC HABBIKU
MPUTOTOBJICHUS U U3YYEHHUSI IPENapaToB.
6. OneHuBaTh NMOBEACHUE Y€JI0BEKA C TOYKH 3peHHS 310POBOIro 00pa3a sKM3HH:
- MCIIOJIb30BaTh 3HAHUSI OMOJIOTUU MPU COOJIOIEHUN TTPABUII TOBCEAHEBHOM T'UTHEHBI;
- pa3nu4aTh CheAOO0HBIE U AJOBUTHIE TPUOBI U PACTEHUS CBOEH MECTHOCTH.
IInanupyemble pe3yabTaThl 0CBOEHUS NMpeIMeTa
IIpeameTHBbIE pe3yIbTAThI
B pesynbrare nuzydeHus Kkypca oOyqarommecs:
- HAYYUTCS MOJIb30BATHCS HAYUHBIMU METOJIAMH JIJISl PACIIO3HAHUSI OMOJIOTUYECKUX
npoOJeM; 1aBaTh HAy4YHOE OOBICHEHUE OMOIOTHYECKUM (DaKTaM, IIporieccam, sIBICHUSM,
3aKOHOMEPHOCTSIM, UX POJIM B KU3HU OPTraHU3MOB U YEJIOBEKA; TPOBOIUTH HAOIIOICHUS
3a )KUBBIMU O0BEKTAMU; OMHUCHIBATH OMOJIOTUYECKHUE OOBEKTHI, MPOLECCHI U SBICHUS;
CTaBUTh HECJIOKHbIE OMOJIOTUYECKUE IKCIIEPUMEHTHI U MHTEPIIPETUPOBATH UX
pE3YJIbTATHI.
- OBJIQJIEET CUCTEMOM OMOJIOTMYECKUX 3HAHUMN - TOHATUSAMH, 3aKOHOMEPHOCTAMH,
3aKOHAMH, TEOPUSIMH, UMEIOIINMH BaKHOE 00111e00pa30BaTeIbHOE U TIO3HABATEIHHOE
3HAYEHHUE;




- OCBOMT 0O0ILIME IPUEMBIL: PAllMOHAIBLHON OpraHu3alyy Tpy1a U OTIbIXa; BEIPALUBAHUS
Y pa3MHOKEHUS KyJIbTYPHBIX paCTEHUI; IpaBuiIa pabOThl B KaOMHETE OMOJIOTHUH, C
OMOJOTrMYEeCKUMU MPUOOpaMU U UHCTPYMEHTaMHU.
- IpUOOPETET HABBIKU UCIIOJIb30BAHUS HAYYHO-TIONYJIIPHOU JIUTEPATYPhI IO OMOJIOTUH,
CIIPaBOYHBIX MaTepUajoB (Ha OYMa)KHBIX U 3JIEKTPOHHBIX HOCUTEIISX ), PECYPCOB
WuTepHeTa mpy BHIMOJIHEHUH YU€OHBIX 3a/1a4.
OO0y4aronuiics MoIy4yuT BO3MOKHOCTb HAYUUTHCS:
* OPUEHTUPOBATHCSA B CUCTEME NTO3HABATENbHBIX IEHHOCTEN - BOCIIPUHUMATD
uH(pOpMaIINIO OUOJIOTHYECKOTO COACPKAHUS B HAYYHO-TIOMYJISIPHOM JIUTEeparype,
cpencTBax mMaccoBoi nHpopmanuu u UHTepHET-pecypcax, KpUTUYECKU OLIECHUBATh
MOJIYYEHHYIO HH(OPMAIIHIO, AaHATIU3UPYSI €€ COACPIKAHUE U IAaHHbIE 00 HCTOYHHKE
uH(pOpMaLInK;
* CO371aBaTh COOCTBEHHbIE MMCHbMEHHBIE U YCTHBIE COOOIIEHUS O OMOIOTMUECKHUX
SIBIIGHUSX U MPOIIECCaX HA OCHOBE HECKOJIBKUX UCTOYHUKOB MH(OpMAITUH,
COINPOBOKJATh BBICTYIUJICHHE NPE3EHTALUEN, YUUTHIBAasi 0COOCHHOCTH ayIUTOPUN
CBEpPCTHHUKOB.

7KuBble opranu3mbl
OO6yuaromuecs: Hay4yaTcs:
* BBIJICNIATH CYIIECTBEHHBIE IPU3HAKU OMOJIOTUYECKUX OOBEKTOB H MPOIIECCOB,
XapaKTePHBIX JJIs1 PACTECHU;
* OCYILIECTBJIATH KIaCCU(PHUKALMIO PACTEHUI Ha OCHOBE OIpeIeNIeHUs UX
MIPUHAICKHOCTH K OIPEIEICHHON CUCTEMaTUYECKOU TPYIIIIE;
* PaCKpbIBAaTh POJIb OMOJOTUH B MPAKTUYECKON JEATETLHOCTH JIH0JICH; POJIb PACTEHUI B
YKU3HU YEJIOBEKa;
* pa3au4aTh M0 BHEIIHEMY BUIY, CXeMaM M OMUCAHUSM pealibHbIe OMOJIIOTHYECKUE
00BEKTHI WM UX U300paKEHUS, BBISIBIIATh OTIUYUTEIbHBIC MPU3HAKA OMOTOTUUECKUX
00BCKTOB;
* YCTaHABJIMBAThH B3aUMOCBS3H MEXKY OCOOCHHOCTSIMU CTPOEHUS M PYHKITUSIMU KIIETOK U
TKaHEeW, OpraHOB U CUCTEM OpPraHoOB;
* MCIIOJIB30BaTh METOIbI OMOJIOTUYECKON HAYKH: HAOIIOJATh U OMUCHIBAThH
Ouonoruueckrue 0ObEKThI U MPOLIECCh; CTABUTH OMOJIOTMYECKHE SKCIIEPUMEHTHI U
OOBSICHATBH UX PE3yJIbTATHI;
* OMUCHIBATh U UCTIOJIb30BaTh MPUEMBI BBIPAIIUBAHUS U PA3MHOKEHUS KYJIbTYPHBIX
pacTeHuH, yXoJa 3a HUMU,;
* 3HaTh M COOIOAATH MpaBHiia pabOTHl B KAOMHETE OMOIOTHH.
* OPUEHTUPOBATHCA B CUCTEME MOPAJIBHBIX HOPM U LIEHHOCTEH MO OTHOIIEHUIO K
00BbeKTaM KUBOW TIPUPO/IBI (MPU3HAHNE BHICOKOMW IIEHHOCTH KHU3HHU BO BCEX €€
IPOSIBJIEHUSX, SKOJIOTUYECKOE CO3ZHAHNUE, YMOLIMOHATIBHO-LIEHHOCTHOE OTHOLIEHHUE K
00BEeKTaM KUBOU TIPUPO/IBI);
* OCO3HaHHO KCI0JIb30BaTh 3HAHUSI OCHOBHBIX MPaBUJI MOBEJCHUS B IPUPOJIC; BHIOMPATH
L[EJIEBBIE U CMBICIIOBbIE YCTAHOBKH B CBOMX JICUCTBUSX U MOCTYIKAX MO OTHOIICHHUIO K
YKUBOU MPUPOJIE;



* CO371aBaTh COOCTBEHHBIE IMCbMEHHBIE U YCTHBIE COOOILIEHUS O PACTEHUSAX, KUBOTHBIX,
OakTepus U rpubax Ha OCHOBE HECKOJIBKUX MCTOYHUKOB MH(OPMALIMH, COIPOBOXK/IATh
BBICTYIJICHHUE NPE3EHTAMEN, YIUTHIBAsi OCOOEHHOCTH ayJUTOPUN CBEPCTHUKOB,;
* paboTaTh B IPYyMIIE€ CBEPCTHUKOB IIPH PELIEHUH MO3HABATENIbHBIX 3a/1a4 CBA3AHHBIX C
U3Y4eHHEM O0COOEHHOCTEN CTPOECHHUS U KUZHEAEATEIbHOCTU PACTEHNH, TUTAHUPOBATh
COBMECTHYIO JI€ATEIbHOCTD, YUUTHIBATh MHEHUE OKPYKAOIINX U aJ€KBATHO OLICHUBATH
COOCTBEHHBIN BKJIAJ B I€ATE€IbHOCTD IPYIIIIHI.
MertanpeaMeTHbIe pe3yJIbTaThl
PerynstuBubie YV /]
YMeHne caMOCTOSTENBHO ONPEAEINIATh LIEJIN CBOEr0 00yUYEHUs], CTABUTh U
(bopMyIrpoBaTh I ce0s1 HOBBIE 3a/1aul B yué€0e 1 I03HABATEIbHOMN J1EATEIbHOCTH,
pa3BUBaTh MOTUBBI U UHTEPECHI CBOEH MO3HABATEIBHOMN AESITEIIbHOCTH;
YMEHHUE CAMOCTOSITENIbHO TUIAHUPOBATh IMYTH JOCTUKEHHUS 11eJIed, B TOM YHCIIe
aJIbTepHAaTUBHBIE, OCO3HAHHO BBIOMpPATh Hanbosee 3 PeKTUBHBIE CLIOCOOBI peIIeHUs
y4eOHBIX U MO3HABATENbHBIX 3a7a4;
YMEHHE COOTHOCUTB CBOM JIEUCTBHUS C IJIAHUPYEMBIMH PE3YJIBTATAMH, OCYLIECTBIISTh
KOHTPOJIb CBOEH JEATENBHOCTH B IIPOLIECCE JOCTUKEHUS pe3yiIbTaTa, OIPEIesaTh
croco0bI JEHCTBUI B paMKaXx MPeASIOKEHHbBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATh
CBOM JIEHICTBHS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTYaLUEH;
yYMEHHE OLIEHUBATh MPaBUILHOCTD BHINIOJHEHUS yueOHOM 3a/1a4u, COOCTBEHHBIE
BO3MOXKHOCTH €€ pELICHU;
BJIa/ICHHUE OCHOBAMM CAMOKOHTPOJIS, CAMOOLEHKH, IPUHSTHSI PELIEHUI U OCYILIECTBICHUS
OCO3HAHHOT'O BHIOOpPA B yUE€OHOU M MO3HABATEIIBLHON JEATETbHOCTH;
IHo3naBaresbHbie YV /]
YMeHue onpeaensTh MOHATHS, CO37aBaTh 0000IIEHHS, YCTaHABINBATh aHAIOTHH,
KJ1acCU(UIUPOBATh, CAMOCTOATEIHLHO BHIOMPATh OCHOBAHUS M KPUTEPUU AJIS
KJaccu(uKanuy, ycTaHaBIUBATh TPUYHMHHO-CIIEACTBEHHBIEC CBA3H, CTPOUTH JIOTHUECKOE
paccyxJeHHe, yMO3aKIOUEHUE (MHIYKTUBHOE, I€AYKTUBHOE U 110 aHAJIOTHH) U 1€JIaTh
BBIBO/JIbI;
YMEHHE CO3/1aBaTh, IPUMEHSITH U IPe0OPa30BBIBATH 3HAKU U CUMBOJIBI, MOAETH H CXEMbI
JUTSI pelieHus y4eOHbIX U MMO3HAaBATEIbHBIX 3a/1aY;
CMBICIIOBOE YTCHHUE;
(dbopmMHupoBaHE CUCTEMBl HAYYHBIX 3HAHUH O )KUBOW MPUPOE U 3aKOHOMEPHOCTSX €€
Pa3BUTHSL, UICTOPUYECKHU OBICTPOM COKpAIIEHUH OMOJIOTMYECKOTr0 pPa3HOO0pas3us B
onocdepe B pe3ynbTaTe AATEIbHOCTH YeOBEKa /ISl CO3JJaHHsI €CTECTBEHHO- HAYYHOM
KapTUHBI MUPA;
NpUOOpPETEHNE OMbITA UCTIONB30BAHUS METO0B OMOJIOTMYECKON HAYKH U MPOBEICHHUS
HECJIOKHBIX OMOJIOrMYECKUX SKCIIEPUMEHTOB JJIs1 U3YUEHMSI )KUBBIX OPTaHU3MOB U
4eJI0BEKa, IPOBEICHUE IKOJIOTMYECKOI0 MOHUTOPUHIA B OKPY’KAIOILEH Cpele;
KommyHnuxkatusHbie YV |
OcBoeHue couuaibHbIX HOPM, PAaBUJI IOBEAECHHUSI, PoJied U (JOPM COLIMATIBHOM KU3HU B
rpymnmax U cooOIecTBax, BKIKYast B3pOCIIble U COLMaIbHbIE COOOIIECTBA; yUacTHE B



IIKOJIFHOM CaMOYTIPABJICHUN U OOIECTBEHHON )KU3HH B MPEJIEIax BO3PACTHBIX
KOMITETEHITUH C y4€TOM PETHMOHANBHBIX, 3STHOKYJIbTYPHBIX, COLIMAIIBHBIX U
HKOHOMHUYECKUX 0COOCHHOCTEH;
(dbopMHpoBaHNE KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIEHUH U COTPYAHHYECTBE CO
CBEPCTHUKAMH, CTAPIIMMH U MJIAIINMHU B IIpoliecce 00pa30BaTeIbHOM, 0OIECTBEHHO
MOJIE3HOM, y4eOHO-UCCIIeI0BATENBCKOM, TBOPUECKON U APYTUX BUIOB JIEATEIHHOCTH;
YMEHHUE OPTaHU30BBIBATH YUEOHOE COTPYJHUUYECTBO U COBMECTHYIO JI€ATEIBHOCTD C
YUUTEJIEM U CBEPCTHUKAMU, paboTaTh MHAUBUAYAIHHO U B TPYIIE: HAXOAUTH 0011Iee
pelieHne 1 pa3pemarb KOH(IUKTH HA OCHOBE COTJIACOBAaHUS MO3UIUHN U yUETa
UHTEPECOB, (OPMYIHPOBAThH, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHMUE;

JInuHOCTHBIE pe3yJbTaThl
®opmupoBaHKE LETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH U OOLIECTBEHHOM NMPAKTUKH, YYUTHIBAIOILIETO COI[MANIBHOE,
KYJbTYPHOE, SI3BIKOBOE, IyXOBHOE MHOT'000pa3ne COBPEMEHHOTO MHPA;
(dbopMHpOBaHHE IKOJOTUYECKON KYJIbTYpbl HA OCHOBE MPU3HAHUS LIEHHOCTH KM3HU BO
BceX €€ MPOSIBICHUSIX U HEOOXOIUMOCTH OTBETCTBEHHOTO, O€PEKHOTO OTHOIICHHUS K
OKpYXarouiei cpene;
dbopMHUpOBaHUE OCHOB 3KOJIOTMYECKON TPAMOTHOCTH: CITOCOOHOCTU OIEHUBATh
MOCIIE/ICTBUS ACSITEIbHOCTH YeJIOBeKa B IPUPO/Ie, BIUsIHUE (PAaKTOPOB PUCKA HA 3/JOPOBHE
YyeJIoBEKa; BHIOUPATH 1I€JIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JIEUCTBUSIX U MOCTYIKAX
110 OTHOILIEHUIO K )KUBOM MPUPOJIE, 3T0POBBIO CBOEMY M OKPYIKAIOIIHNX; OCOZHAHUE
HE0O0XOAMMOCTH JICUCTBUI MO COXPAHEHUIO OMOPa3HOOOpa3us 1 MPUPOIHBIX
MECTOOOMTAHUM BUJIOB PACTEHUM U KUBOTHBIX.

Conep:xxanue Kypca

MeT0/10J10TUSl IPOEKTHOM M UCCJIeI0BATEIbCKOM JAesTeJbHOCTH (1 yac)
OcHOBHBIE BUJIbI HCCIIEAOBATENBCKUX PAOOT: TOKIAd, TE3UCHI, PELIEH3Hs], HayYHasI
CTaThsl, HAYYHBIN OTUET, pedepaT, MPOEKT, ydeOHO-UCCIeI0BaTENbCKast padoTa.
OcHoOBHBIE 3Tanbl HAYYHOT O UccienoBaHusA. OCHOBHBIE IOHATHS MCCIIE0BATENbCKON
paboThI: aCTIEKT, TUIIOTE3a, METO UCCIIEAOBAHMSI, METOI0JIOT Ul HAYYHOTO MO3HAHMS,
Hay4YHas TeMa, Hay4Hasi TeOpus, HayqHOe HccliefoBaHue, 0030p, 00BEKT HCCIe10BaHus,
npeIMeT UCCIeI0OBaHus, IPUHIIUIL, TpodiieMa, Teopusl, yMo3aKkiIoueHue. Beioop Tembl
uccieoBaTeNbckoi paboThl. [IpuHIUIIBI BBIOOpA TEMBI 1 0OOCHOBAHHE €€
akTyanbHOCTH. DOpMynupoBaHue runoTe3sl uccienoBanus. [locraHoBka ey U 3a1a4y
UCCIIEIOBAHUSI.

HcciienoBanne cocTaBa :xeBaTeJIbHOM pe3MHKH (2 yaca)

Hctopust BOSHUKHOBEHHS KEBATEIIBHON PE3UHKH; €€ COCTAB; MOJIE3HbIE U HETaTUBHBIC
CBOICTBA KE€BATEIbHON PE3WHKH HA OPraHU3M YEJIOBEKA; OTIIMYHE KEBATEIIBHON PE3UHKH
JUISL B3pOCIIBIX U JIETEH Yepe3 CPaBHUTEIbHBIA aHAIU3 €€ MHIPEAUEHTOB; aHKETUPOBAHUE
CpeaM y4Jaliuxcsl IMIKOJIbI; SKCTIEpUMEHTATbHBIE HCCIICIOBAHMS HA CTIOCOOHOCTD KBaYKH
pEeryaupoBaTh KMUCJIOTHO-IIEI0YHOM OanaHc B nojoctu pra (pH); B3aumMocBsi3b
CaMOYYBCTBHUS M YCIIEBAEMOCTH YYEHHKA C MOCTOSIHHBIM K€BAaHUEM PE3UHKHU; MHEHHUE



CHEIHATINCTOB (CTOMATOJIOTA, IIKOJIHHOTO MeIpab0OTHHKA) O MOJIE3HBIX U HE OUYEHb
CBOMCTBAX XEBATEJIILHOU PE3UHKH.

CkpbiThie 100aBKH (3 yaca)
KoncepBantsl. MapkupoBka E. CoctaB npoaykToB nuTanus. BiusHue numieBpix
00aBOK Ha OpraHu3M 4esioBeka. HaTypanbHbie nuiieBbie 1o00aBku. PexoMeHnaanuu mno
YIOTPEOJIEHUIO PACCMOTPEHHBIX TPOAYKTOB TUTAHUS

Biusinue NMKMPOBKYU HA Pa3BUTHE KOPHEBOM CHCTEMbI KYJbTYPHBIX PacTeHuil (2
yaca).
YcnoBus pa3zBUTHs TOMATOB U MEPIA, CYIIHOCTh MUKUPOBKHU.
BnusiHue NTUKUPOBKYU HA Pa3BUTHE U YPOKANHOCTh TOMATOB.
BinsiHMe NTMKUPOBKYU HA PA3BUTHE PAa3HBIX PACTEHUH B pa3HOE BpeMs TOJa.
JInxenounaukanus. IIpakrnyeckoe 3HaYeHHE JUMIIANHUKOB B )KU3HU Y€JI0BEKA
24aca)
JInmaiianku. CuMm6mo3. TamioM. THIIBI TAJUIOMOB JIHUIIAMHUKOB. buonHInKaIus.
JIuxenonnaukauus. Arens. Kpacsuue Bemiecta mumaiHUKOB. CTaTUCTUYECKHUE METOBI
uccienoBanus. Mertoanka nu3mMepeHus: IpOEKTUBHOTO OKPBITHS.
YcnoBus npopacranus cemsi ¢pacosn (3 yaca).
Cewms. CTpoeHue ceMeHHU. Y CI0BUS TPOPACTaHUS CEMSIH.
IIurmenTol (2uaca)
[TurMeHThI: aHTOIMAHBI, XJTOPODUIII, KCAHTODUILI, KapaTUHOUABL. HIUKATOPEI.
CrnimpToBast BBITSDKKA MUTMEHTOB. Xpomatorpadusi. BnusHue Maraus Ha 1[BET
xjnopoduiia. Paznenenue cMecu CiupTopacTBOPUMBIX TUTMEHTOB. [lonyuenue
OTIevyaTKoB, ¢potorpaduii ¢ momoisto pactBopa xinopodusia (o K. A. Tumupsizesy).
[TonydyeHue pacTUTENBHBIX KpacuTesei. M3rorosiieHne caMo1eIbHOM HHANKATOPHOM
oymaru. Mcronp30BaHNE TUTMEHTOB B MUIIEBOM MPOMBIIILICHHOCTH.
dusnosiorust pacreHuii (2 yaca)
BripammBanue pacteHuil B 3akpbIToM cocyze. [ mapononnka. Beigenenue kucimopona
pacteHusiMu B Tiporiecce ¢poTocuHTe3a. OOpa3oBaHNE OPraHUYECKUX BEIIECCTB
PaCTEHUSIMHU Ha CBETY.
OnpeneanTesib pacTeHuii (2 yaca)
[TepBouBeTrsl. BunoBoi coctaB nepBoiseToB. DoToOnpeaenurens JpeBecHO-
KYCTapHUKOBBIX PaCTEeHUMN MPUIIKOJIbHOU TeppuTopun. OnpeienecHue
JEHJPOJOTUYECKOr0 COCTaBA.
Y4eOHO — MeTOAMYECKOE O0ecTIieueHue
CnucoK JuTepaTypsl AJIs yUUTEst

1. Anekcammna, 1. 1O. EcTtecTBO3HaHNE ¢ OCHOBaMU 3KOJOTHH: 5 KII.: IPAKT. pPaOOTHI U
ux nposenenue: kKH. A1 yuutens / .10, Anekcamuna, O.U. Jlaryrenko, H.U.
Opemenko. — M.: IIpocsemenue, 2005. — 174 c.



2. I'pomosa, B. . ®I'OC. HacronpHas kuura yuurens / B. U. I'pomosa, T. 1O.
Cropoxesa.- Caparos, 2013.- 120c.

3. Moucees, B. I1. ®usuonorus u 6noxumus pacteHuid. MeToandeckne ykazaHus K
nabopatopHo — npaktuueckum 3anatusm /B. T1. Mowucees, H. I1. Pemerkuii. - ['opku,
2009. - 124 c.

4 IlonuBanoBa, K. H. I[IpoekTHas aesTenbHOCTh MIKOILHUKOB: [TocoOue s yuurens /
K.H. ITlonuBanoBa. - M.: [Ipoceemenue, 2011.- 179 c.

5. TumonuH, A. K. Manblii mpakTukym o 6otanuke. Mopdonorus u aHaTOMUS
pacTeHui : y4eb. mocodue s CTy. YIPEKICHHH BBICII. TTpod. oOpa3oBaHus /

A K. Tumonun, B.P.®unun, M.B.Hunosa, T. A. ®egoposa, A. C. beap. - M.: Akanemus,
2012. - 208 c.

6. IIpoexTHas 1 uccneaoBaTeNbCKas AEATEIbHOCTD YUalIuXcs. [ DNEKTPOHHBINA pecypc],
https://infourok.ru/proektnaya_i_issledovatelskaya_deyatelnost_uchaschihsya.-
574687.htm - cTaThst B MHTEpHETE

7. KoHcepBaHTHI MUIIEBBIC - CIIUCOK MX BUAOB (0e30macHbIe, OMAacHbIE, 3alpeIleHHbIE),
NPUMEHEHHE B MUIICBON TPOMBIIIICHHOCTH. [ DJICKTPOHHBIH
pecypc], http://xcook.info/konservanty- cratbst B HHTEpHETE

CnucoK JJUTEPaTyPHI 1JI51 00YUAOIIUXCS

1.ITaceunuk, B. B. bronorus. MHOT000pa3ne NOKPLITOCEMEHHBIX PACTEHUN. 6 Ki1acc:
yueOHHMK Jutst 06uieobpasosar. yupexa. ®I'OC /B.B.[1aceunuk. — M.: JIpoda, 2014. —
160 c.

2. Ilaceunuk, B. B. buonorus. bakrepuu, rpuoObl, pacTeHus. S5 Kiracc: YIeOHUK JIIs
o6meo6pazonar. yupexa. PI'OC / B.B.Ilaceunuk. — M.: lIpoda, 2015. — 169 c.

3. Peiimepc, H.®. Kpatkuii cinoBaps 6nonorndeckux repmunoB / H. @. Peiimepc. — M.:
IIpocsenienue, 1995. — 250 c.

4. lllanuep, U. A. Pactenus cpenneii monocsl EBponeiickoit Poccuu / U. A. Illanuep. —
M.: ToBapuuiectBo HayuHbix uznanuiit KMK, 2007. — 470 c.

5. A3wikoBa, M. FO. [lIkonpHBIM npakTukyM 1o ouonoruu / M. FO. fA3pikoBa, PeitoB I'.J1.,
Bpy6ens E.M. — Camapa: Camapckuii yausepcurert, 2003. — 104 c.
6.JIluxeHonHAMKaUA. [ DNEKTPOHHBIN pecypc]

http://wiki.iteach.ru/images/b/b3/Nikushina_Nm.pdf
7. T'unpornoHuka- caiiT 0 THIPOTIOHHOM BBIpalIMBaHUK pacTeHuid. http://www.ponics.ru

8. OTKpBITHIH aTnac pacteHuil Poccun u conpenenbHbix cTpad. OnpeneauTenb pacTeHUM
on-line. . [OnekTpoHHbIH pecypc], http://www.plantarium.ru/

MyabTHMeIUITHBbIE CPeaCTBA
[Iporpammsl
1.BuptyasnbHblii )kuB0Oit yroyok - http://school-collection.edu.ru/catalog/rubr/c18f9c03-

c7d3-1f36-55ea-baec59269170/114724
2. Ypoxu 6uonoruu Kupmina u Medoaus «Pacrenns. bakrepun. ['pubds» 6 kitacc



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

1. ®usnonorus pacrenunt. llpaktukym B LIIIM. Hacts 4. MeToas! onpenesieHus
nurmenToB (E. Beikosa)- https://youtu.be/c8od-HIi6VI

2.®Dusnonorus pactenuid. Jlekuuu npodeccopa MoCKOBCKOT0O ToCy1apCTBEHHOTO

yHuBepcurera umenu M.B. Jlomonocosa B.B. Uy6a. -
https://youtu.be/uxhOXCWwOPo?list=PLg5hGWHKnVWJAF8ji_ mZIQOhFRjRNP0oP9

3. Camas none3nas nporpamma. Koncepsautsl (19.09.2015) HD. -
https://youtu.be/P9uhdyY EaHU

CnHcoK MCcnoJib30BAHHOM JTUTEPATYPbI

1. IIporpamma ocHOBHOro 001Iero oopasoBanus. buonorus. 5-9 knaccel (Paboune
nporpaMmsbl. buonorus. 5-9 knaccel: yueOHO-MeToAMUECKOE ocodue. - M.:
Hpoda, 2013.

2. I'pumenko, A. rpa nBeToB, WM MATMEHTHI B Hamiew xu3nu / A. ['pumenko, C.
B. Kopganxkast / / buonorus B mkoite. - 2010. -Ne6.

3. Mapuna, A .B. Bonpochl IKOJIBHOTO yUUTENs OHOJIOTHH K TPOSKTHOM
JeSTENbHOCTH y4yaluxcs B ycsoBusax nepexonaa Ha @I'OC / A. B.Mapuna, C. H.
Tpudonona, T. B. HoBaesa // buosnorus B mkoie. - 2014, -No5. — C.17-19

4. TlaBnoBa, I''A. ®opMupoBaHUE y yUyallIUXCsl TO3HABATEIbHBIX YHUBEPCAIbHBIX
y4eOHBIX JICUCTBUN MMOCPEACTBOM OCBOCHUS MIPEAMETHOM nHpOpMaIuu /

I'.A. [TaBnoBa // buonorus B mkone. - 2013. -Ne4. — C.14-16

ITurmMeHTHI

Omnpit 1. IToyemy JienecTKu HBETKOB OeJibie?
[lenb: yoenuTbest B TOM, 4TO O€TIbIiA 1BET JIETIECTKOB (DPUAKH, POMAIIIKH, OO0 TUINH U
JPYTUX IBETOB OOYCIIOBJIEH HE HAJTMYMEM KpPACSILEro BEIECTBA, a pa3BUTON CUCTEMOM
MEXKJIETHUKOB.
1. PaccMoTpuTe 104 MUKPOCKOIIOM JIEMIECTOK O€I0ro IIBETKA (PUAJIKH.
2. YanuTe BO3AyX U3 MEKKICTHUKOB. TO MOXKHO C/eJIaTh HECKOIbKUMU
criocobamm. [3]
A. OCTOpPOKHO COKMUTE JIETIECTOK NaibliaMu. Bo3ayx U3 MeXKIETHUKOB BBIXOJIUT, U
JIETIECTOK CTAHOBUTCS OECIIBETHBIM M ITPO3PAYHBIM, KaK JIE/I.
b. Ilorpy3ute nenectku B Boay. Uepes HECKOIBKO 4acoB, KOTJa BOJIa Yepe3 yCThULIA
MPOHUKHET B MEKKJIETHUKH, JICTIECTKH CTAHYT OECIIBETHBIMHU.
B. Jlenectku momectute B mmpuil (6€3 UriIbl) U 3aMl0JIHATE €r0 BOJON. Y CTaHOBUB
IINPHUI] HAKOHEYHUKOM BBEPX, 3a/IBUHBTE MOPILIEHB, YTOOBI BRITECHUTH Bo3ayX. [locie
ATOr0 3aKPOWTE MabIeM OTBEPCTHE HAKOHEUHUKA U OTBEAUTE MOPILIECHb BHU3. B
pe3yJIbTaTe CO3AABIIETOCs Pa3peKEHUs U3 JENECTKOB B BOY HAUHYT BBIIEIATHCS
My3bIpbKU BO3aYyXa. Uepes 1-2 MUH BO3yX U3 MEXKKIETHUKOB BbIIAET. BHOBb BABUHbBTE
MOPILIEHb B IIIPUILl — BOAA OCTYIUT B MEXKKIETHUKH, U JIEIECTOK CTAHET IPO3PAYHBIM.
3. PaccMoTpuTe MO MEKPOCKOTIOM JIEECTOK I[BETKA (PHAIIKH, CTABIIMHA MTPO3PAYHBIM
1ocJIe OIbITa. Bo3ayliHble MEKKIETHUKHA UCUE3IIH.


https://youtu.be/c8od-Hli6VI
https://youtu.be/uxhOxCWw0Po?list=PLg5hGWHKnVwJAF8ji_mZlQOhFRjRNPoP9

BriBoz: O€nblii LBET JIENECTKOB IIBETOB 00YCIOBJIEH PA3BUTON CUCTEMON MEXKKIETHUKOB.
OnbIT 2. U3y4yeHne HHANKATOPHBIX CBOMCTB AHTOIMAHOB

AHTOIMaHBI — BOJOPAaCTBOPUMBIE TUTMEHTHI. 11X BOJHYIO BBITSIKKY MOKHO TIOJIYYHUTh U3
CBEKJIbI, U3 JINCThEB KPACHOKOYAHHOM KaIlyCThl WJIM U3 JIETIECTKOB LIBETKOB C LIBETOBOM
ramMmmou oT po30Boil 10 ¢puoneroBoi. g atoro 0,5—1 r pacTUTETBLHOTO BEIIECTBA HAJIO
IIOMECTHUTb B CTYNKY U U3MEJIBYUTH ¢ HEOOJIBIINM KOJIMYECTBOM XOPOIIO IPOMBITOTO
necka, 100aBUTh OKOJIO 5 MJI BOJIbI M OTQMIBTPOBATH NOJyUUBIIUICA pacTBop. B
3aBHCUMOCTH OT BUJA PACTEHUS TaKasl BBITSKKA MOXET OBbITh T0JIyOOT0, CHHETO,
($1oIEeTOBOrO, PO30BOT0, MAJIMHOBOTO LIBETA.

AHTOIIMaHBbI TAKXKE COJEPHKATCSA B CBEKOJIBHOM COKE U COKE IUI0JJOB MHOTUX PaCTEHHI:
CMOPOJIMHBI, YePHOIUIOAHOM pSAOUHBI, BULITHH, MAJIUHBI.

Janee nam nonanoosres 1% congHas kuciora win ctoloBslid ykeyc, 0,001% pactBop
TUAPOKCUA HATPUS WM MMOPOIIOK MUTHEBOU COJIbI, MPOOUPKU U MHAMKATOpHAs Oymara.
B gucryro npobupky HayeiTe 2—3 MII BBITSDKKH TATMEHTOB, 100aBbTe 1-2 Karm
pa3baBieHHON KUCIOTHI. Eciiu mosydeHHas BBITSKKa aHTOLIMAHOB MMeJia IEpBOHAYAIBHO
OypoBaTyl0 OKpacKy, TO HOcie J00aBIeHUs Kallelb KUCIOThI OHAa IPUMET KpaCUBBIN
PO30BO-KpacHbIN LBET. MI3MEHEHMsI OKpPACKH CBSI3aHBI C IEPECTPOIIKAMHU B MOJIEKYJIE
AQHTOIMAHA.

Onpenenute pH pacTBopa ¢ MOMOLIbI0 HHAWKATOPHOM OyMaru u A00aBIIsiTe M0 KaruisiM
pa3z0aBIEHHYIO 1IEJI0Yb WM HEMHOI'O, HA CAMOM KOHYHMKE HOKa, IOPOILIKAa MUThEBOU
conpbl. [IponabmroaiiTe 3a ”3BMEHEHHEM OKPAaCKH pacTBOpa 1o mMepe usmeHeHus pH.
1K1 M3MEHEHUsT OKPACKHA AaHTOI[MAHOBBIX PACTBOPOB MO/ JACHCTBUEM KUCIIOT U IIETI0YEHN
MO>KHO OBTOPHUTH HECKOJIBKO Pa3.

HcnpiTaiiTe MHAMKATOPHBIE CBOMCTBA pACTBOPOB AHTOLIMAHOB, BBIIEJIEHHBIX U3 Pa3HbIX
pactenuii. (PacTBOpHI MUTMEHTOB OBICTPO MOPTSTCA, HOITOMY HX JIyUIlle XPaHUTh B
XOJIOJIUJIHUKE U TOTOBUTH HEMOCPEACTBEHHO Nepe]l ONbITOM.) BBIBO: aHTOLIMAHBI
U3MEHSIOT OKPacKy B 3aBUCUMOCTH OT pH cpeibl, X BOIHBIE pacTBOPBI MOKHO
MCIIOJIb30BATh B KAYE€CTBE KUCIOTHO-LIEIOYHBIX MHIUKATOPOB.

OmnbIT 3. Jloka3aTe/bCTBO BJMSHUSA MATHUS HA IBET XJOpoduia

XapakTepHoe JJIsl XJI0po(HILIa MOTIIOMIEHNE CBETa ONPEAETIACTCS XUMUIECKON
CTPYKTYpOH ero MoJieKkyibl. CucTeMa COnpsKEHHBIX JBOMHBIX CBSI3€H UTpaeT OOJBIIYIO
POJIb B MOTJIONIEHUHU CUHE-(UOIEeTOBBIX JIyuel. [IpucyrcTBre MarHus B iApe MOJICKYJIbI
00yCIIOBIMBAET MOTJIONIEHHE B KpacHOU oOnactu. Hapyiienue cTpykTypsl, Hanmpumep
yJajJeHue U3 MOJIEKYJIbl MarHusi, MPUBOJAUT K U3MEHEHHIO 1IBeTa Xjopoduiia. Y 1anurhb
U3 XJI0po(uIuIa MarHuii MOKHO, TIPOJIETIaB PEAKLUIO B3aUMOICUCTBUS XJIopoduiuia ¢
KHCJIOTOM.

Jlnst paboThI MOHAA0O0STCS CBEXKUE JINCThA 3J1aKOB UM KOMHATHBIX pacTeHul, 95%
ATHUJIOBBIN cTIUPT, (happopoBas CTyIKa ¢ IECTHKOM, BOPOHKA U (MIIbTpOBaiibHAs Oymara,
10% pacTBOp COJITHOM KUCIIOThI, YKCYCHOKHUCIIBIN IIUHK, CIIMPTOBKA, TUIIETKA, 4
MPOOUPKH.

Octopoxno! He 3a0piBaiiTe 0 mpaBmiiax pabOTHI C KOHIEHTPUPOBAHHBIMU KHUCIOTaMH!



CHayvaJia HaJ|0 MOJIYYUTh CIIUPTOBYIO BBITSKKY TUITMEHTOB JHCTa. [|j1st 3TOrO0 K
U3MEJIbYEHHBIM JIMCThSM (JIJIS OTbITAa IOCTATOYHO 1—2 NHCTHhEB MENaproHuu) 100aBbTE
5—-10 M1 3THUIIOBOTO CIUPTa, HA KOHYHKE HOa moporok CaCO3 (men) ais
HEUTpaIU3aliK KUCIOT KIETOYHOTO COKa U pa3oTpute B papdopoBoit cTymnke 10
OHOPOJHOM 3€JICHOU Macchl. [IpunenTe eme 3TMII0BOro CMpTa U OCTOPOIKHO
IIPOJOJDKANTE pacCTUPAaHKE, TOKA CIIMPT HE OKPACUTCA B UHTEHCUBHO 3€JICHBIN LIBET.
[Tosry4eHHYIO CIUPTOBYIO BBITSKKY OT(PUIBTPYHTE B YUCTYIO CYXYIO IPOOUPKY MU
KOJI0Yy.
PaccmoTpure noiydeHHsIi pacTBOp XJ10poduiia B MPOXOsALIeM CBeTe (OH UMEET
3€JIEHBIN LBET) U B OTPA)KEHHOM CBETE (BUILIHEBO-KPACHBII — siBJIeHUE (PI1yOPECLICHLINN).
Ecnu 106aBUTh K BBITSKKE (B OTACIBHONW IPOOHPKE) HECKOIBKO Kareib BOJbI U
BCTPSIXHYTh, TO IPO3pAaYHBIA PacTBOp XJI0pouilia MyTHEET (siBlieHUE (IyopeclieHIuN
HCUYe3aceT).
[Tepenecure o 2—3 M1 CHUPTOBOM BBITSXKKA MUTMEHTOB B TPU YHCThIE MPoOupku. OaHa
U3 MPOOUPOK KOHTPOJIbHAS, B IBE APYTHE 100aBbTE MO 2—3 KaIllk pacTBOpa COJITHOU
KUCIIOTHL. LIBeT pacTBOpa MeHsieTCsl Ha OypBlil: B pe3y/bTare B3auMOJICHCTBUS C
KHCJIOTOW MarHuii B MOJIEKyJie XJI0po(puiia 3aMeIIaeTcs AByMsi aTOMaMH BOJOpOJia U
oOpa3yeTcs BemecTBo Oyporo nseta — peoputus. OnHy U3 Npodupok ¢ hpeohutuHOM
OCTaBbTE JUUIsl KOHTPOJIS, & B APYTYI0 BHECUTE HA KOHYUKE HOXKA YKCYCHOKUCIIBINA IUHK U
HarpeiTe Ha BOJSHOM OaHe 0 KUIeHUs. ATOM IIMHKA 3aMelIaeT aTOMbI BOJIOpOAa
(3amecTHBLIME paHEe MarHuii) B MoJieKyJie Xjaopoduiia u Oypblil IIBET pacTBOpa BHOBb
MEHSETCS Ha 3€JICHBIN.
BriBoa: 1BeT xiopoduiiia 3aBUCUT OT HAJTMYKS METAJUIOOPTaHUYECKON CBSA3U B €T0
MOJIEKYJIE.
OmnbiT 4. U3yyeHue 3aBUCHMOCTH LBETA BHITS’KKH MUTMEHTOB JIUCTA OT
KOJIMYeCTBA XJopopuia

B 3TOM OmpbITE CBET AOKEH MPOXOIUTH Yepe3 pacTBOP XJIOpo(dhuslia CHU3Y BBEpX —
HaM MOHaI00UTCS UICTOYHUK CBETA, KOTOPBIM MOYKHO Pa3MECTHTh 101 IPOOUPKOM. ITO
MO3KET OBITh MOJIOXKEHHAsI TOPU30HTAIBLHO HACTOJIbHAA Jamna 6e3 adaxkypa, OCBETUTENb
JUIS aKBapruyMa, MOIIHBIN GoHaph U T.11. KpoMe Toro, Hy’KHO IPUTOTOBUTH TEMHO-
3€JIEHYIO CIIUPTOBYIO BBITSDKKY MUTMEHTOB JIMCTA, KAK YKa3aHO B OMbITE 3.
Bricokyro npobupky obepHUTE YepHOU OyMaroii, 4ToObl CBET HE MOMaiajl Ha pacTBOP
cOOKy, ¥ IOMECTHUTE €€ HaJl ICTOYHUKOM cBeTa. CMOTpUTE B MPOOUPKY CBEPXY U
no0aBisiiiTe B Hee HEOOIBIIMMU MOPLUSIMH PACTBOP XJIopodusia.
[Toka BBITSHKKH B IPOOMPKE HEMHOTO, €€ IIBET U3YMPYAHO-3EJICHBIH — 3a CUET
MOTJIOIIEHUS B IIEPBYIO O4Yepeab Jy4eil cuHe-(uOoIeTOBOM U KpacHON 00acTeil criekTpa.
["ony6bie, KeNnThle U OpaHKEBbIE JIYUH MOTJIONIAIOTCS B OUY€Hb HEOOJBIION CTENICHHU.
OpHako 1o Mepe yBETWYECHUS KOJIMYECTBA BBITSDKKH B MTPOOHPKE CYMMapHOE KOJINYECTBO
HOIJIOIIEHHOTO CBETa B 3TUX 00JacTsIX (CHayasia B royiy0oil 1 xenToi o01acTsax creKTpa,
a 3aTeM U 3eJIeHBIX Jlyueil) Bo3pacTaeT. Ha onpenenenHoM sTamne ocrarorcs
HETIOTJIOMEHHBIMHU TOJIBKO JAIbHUE KPACHBIE JTYYH, U PACTBOP B MPOOUpPKE MPHOOpETaeT
BUIIHEBO-KPACHBIN 1IBET.



BriBoa: xmopodusut moraoniaet aydn 0oJbIIel YacTH BUAUMOTO CIIEKTpa, HO
MHTEHCUBHOCTD IOTJIOIIEHUS Pa3HbIX Jy4yell HeoauHakoBa. CyMMapHOE MOTJIOEHUE
3aBHCHUT OT OOIIETO KOJIMYEeCTBa XJIOPOPHUILIA.

OmnbIT 5. Pa3nenenne cMmecH CHUPTOPACTBOPUMBIX MUTMEHTOB

[TpUroToBHM CIUPTOBYIO BBITSKKY NUIMEHTOB JucTa (OnbIT 3). BeiTskka nmeet
3eJICHBIN LIBET, HO Ha CAMOM JIeJI€ B Hel, MOMUMO XJIOPO(HUILIIOB, COACPIKATCS U JKEIThIe
MUTMEHTHI TPYMIBl KAPOTUHOUAOB — KAPOTUH U KCAHTODUIII. Y OEIUTHCSA B 3TOM MOXKHO
HECKOJIbKUMU CIIOCOOaMu.

Ha ¢unbpTpoBanbpHyo Oymary HaHECUTE CTEKISTHHON MaJOYKOM KaIulio MOJy4YeHHOM
CIIUPTOBOM BBITSHKKU MUTMEHTOB JincTa. Yepes 3—5 MuH Ha Oymare oOpa3yroTcs IBETHBIE
KOHIIEHTPUYECKHUE KPYTH: B LICHTPE 3eICHBIN (XJTOpOPUILT), CHAPYKU —

KENTHI (KapOTHUHOUJIBI).

[Tonocky GpunbTpoBanbHONU OyMaru MUPUHON puMepHO B 1 cM u junHoM 20 cm
MOTPY3UTE OJHUM KOHIIOM B MIPOOUPKY C BBITSHKKON. Uepe3 HECKOJIbKO MUHYT Ha Oymare
MOSIBUTCS 3€JIeHast MoJI0ca XJI0poduiia, a BbIIIe Hee — JKEIThIE MOJIOCHl KApOTUHOUIOB
(xapotuHa U kcaHTOomIa). B 3eeH0l 30HE MOKHO Pa3IUYHUTh JIBE MOJIOCHI: 3EJICHYIO
(xmopoduiLT a) U 3€ICHO-KENTYIO (XJIopoduI b).

Paznenenrie nurMeHTOB OOYCIIOBIICHO WX Pa3IUYHON aacopOImeit (MoriomeHneM B
MOBEPXHOCTHOM CJIO€) Ha (PHIITPOBAILHON OyMare M HEOJUHAKOBOI pacTBOPUMOCTHIO B
pacTBopuUTEse, B JaHHOM cllydae — 3TuioBoM criupte. KapoTuHou el Xysxe, o
CpPaBHEHHUIO C XJIOPOPHILIOM, aCOpOUPYIOTCS Ha GUIBTPOBATILHOM Oymare,
NepeBUTaloTCs Mo Hell nanblie Xjaopoduiia.

Ha pa3nuyHoil pacTBOPUMOCTH MUTMEHTOB B Pa3HBIX PACTBOPUTENSIX OCHOBAH €IIe OJJUH
cnoco0 ux pazaenenus. s 3Toii paboTel HAM MMOHATOOUTCS YUCTHIN (11 3apaBKu
32)KUTANIOK) OCH3MH.

Ocropoxxno! He 3a0bIBaiiTe 0 mpaBuiax pabOThl ¢ OTHEOMACHBIMH JKUJIKOCTSIMU !

B npoGupky Hanelte 2—3 Ml CIUPTOBOM BHITSDKKU MUTMEHTOB JINCTA, J00ABHTE CTOJIBKO
e OeH3nHa 1 12 Kartu Bo/bl. 3aKpoiiTe mpoOupky npoOKoit (MOKHO U OOIBIIUM
nanblieM), SHEPTUYHO B30ONTANTE B Te€UEHHE 2—3 MUH U JAMTE OTCTOATHCS.

XKuakocte B mpoOUpKe pazenuTcs Ha ABa cliosi: OoJiee Ierkuil 0eH3uH HaBepXy, CIIUPT —
BHU3Y. CriupT Oy/IeT OKpalleH B JKEAThINA [[BET MUTMEHTOM KCaHTO(MUIIOM, KOTOPBIN B
OeH3uHe He pacTBopsAeTcsa. beH3MHOBBIN ci10i OyeT 3eJeHbIM 32 CYET PACTBOPEHHOTO B
HeM xsopodwmia. Ha camoMm aene tam ke, B OEH3HHOBOM CJI0€, COACPKHUTCSA U KapOTHH,
HO €ro LIBET MaCKHPYETCSI MHTEHCUBHO 3€JIEHBIM I[BETOM XJIOpOQUILIa.

Uro0b1 yOeIuThCs B TOM, YTO B OEH3HHOBOM CJIO€ ACHCTBUTEIBHO MPUCYTCTBYET
INUTMEHT KapOTHH, HaM 1oHanooutcs 20% pacTBOp rMAPOKCHUIa HATPHSI WM THIPOKCHUIA
KaJusl.

Octopoxno! He 3a0piBaiiTe 0 mpaBmiiax pabOThI C KOHIEHTPUPOBAHHOW MIETOYBIO!

[To xuMHUYeCKOMY CTPOEHHUIO XJIOPO(HILIT MPECTaBIsIET COOON CIOKHBIN dhup
JTUKapOOHOBOM KUCIOTHI XJIOPOYUIUTMHA U JBYX CIIUPTOB: METUIIOBOTO U (hutona. [1pu
B3aMMOJICHCTBUH CIOKHBIX 3(DHPOB CO MIEIOYAMU IPOUCXOAUT PEAKINS OMBUICHUS —
Pa3phIB CI0XKHOA(UPHBIX CBSI3EH ¢ 00pa3oBaHUEM COJIM AAHHOW KHCIOTHI U CIUPTOB. B



pe3ylbTaTe Peakuu OMBUICHHSI XJI0poduiia o0pa3yeTcst HaTpueBast Wik KaJIueBasi COlb
XJIOPO(UIUTMHA, METUIOBBINA CUPT U (PUTOJL.

Haneiite B mpoOupky 2—3 MJ1 CHUPTOBOI BBITSKKH MUTMEHTOB, 100aBbTe 4—5 Karelb
20% pacTBOpa 1IEI0YH, 3aKPOUTE MPOOUPKY MPOOKOH (B JAHHOM CIydyae UMEHHO
npoOKoii, He manblieM!), B30onTaiTe. [IporcxoauT peakuus B3auMoIeUCTBUS
xJiopoduiia co menoysto. L{BeT pacTBopa He MEHsIETCs, TaK Kak XJIOPOMOUIUTMHBI HATPUS
Y KaJMsl UMEIOT 3€JIEHYI0 OKpPAaCKY.

Jlo6aBpTe B MpoOMPKY OCH3UH B TAKOM KOJIMYECTBE, YTOOBI OOITHIT 00beM KUIKOCTH B
npoOUpKe YBETUYHIICS B 1Ba pa3a, B300JITalTe U 1aiiTe OTCTOATHCA. JKUAKOCTD B
poOUpKe pa3IesIUTCs Ha JIBa CJIOS — BHU3Y CIHUPT, HABEPXY — OoJiee Jerkuii OeH3uH.
HwkHMiA cTUpTOBOM CJI0M OKpacHUTCS B 3€JICHBIN I[BET Oaroaps NpUCYTCTBUIO B HEM
COJIM — XJIOPOPMILIMHA HATPHUA, KOTOpasi, B OTJIMUUE OT XJIopoduiia, B OeH3UHE
HEpacTBOpUMa. 37ECh K€, B CHUPTOBOM CJIOE, HAXOAUTCS MUTMEHT KCAaHTO(PUILI, HO €r0
OKpacKa MacKUPYyeTCs MHTEHCUBHO 3€JICHBIM I[BETOM HATPUEBOM COJU XJIOPOPUILTHHA.
Bepxuuii cnoit 6eH3uHa Oy1eT OKpAIlleH B XKEJNThII [IBET MUTMEHTOM KapOTHHOM.
BriBoa: ciupTOBas BRITSKKA JIMCTA COJAEPKUT XJIOPODUIIT U ABA JKENTHIX TUTMEHTA —
KapoTHH U KcaHnTodwuL. L[BeT nucta pacTeHus B IEPBYIO OYepeb 3aBUCUT OT
KOJJMYECTBEHHOT'O COOTHOIIICHHS ATHX MUTMEHTOB, a TAK)XE OT BO3MOKHOT'O MPUCYTCTBUS
MIUTMEHTOB TPYIIIIBI aHTOLIMAHOB.

B nponomkxenue paboThl MHTEPECHO B3SITH JUJISl aHAJIW3a SKCTPAKTHI JINCTHEB PA3HOTO
1[BETa — Pa3HbIX BUJIOB PACTEHUI U pa3HOro Bo3pacTta. B3pocibie copMupoBaBIIrecs
JUCTBS COZepKaT OobIne xinopoduiia, yem Monoabie. CTapble IUCThS COAePKAT
0o0JbIIe KeNThIX MUTMEHTOB. [I0ATOMY OKpacka ucTa U3MEHSAETCS ¢ BO3PAaCTOM: OT
JKEJITO-3€JIEHOM Y MOJIOJBIX 10 MHTEHCUBHO 3€JICHOU Y B3POCIBIX U KEIITOU Y
ONaJaroUIUX OCEHHUX JIUCTHEB.

OmnbiT 6. ITosryyeHne pacTUTEIBLHBIX KpacuTeei

I. Ilonyyenue KpacuTeJs1 M3 JIYKOBOM LIETyXH

DKCTpaKT WIENYXH JTyKa IIUPOKO MPUMEHSIETCS ISl OKpAIIUBAHUS MUILIEBBIX IPOIYKTOB
Y TKAHEH B )KEJITO-KOPUYHEBBIN LIBET.

J1yis paboThI MOHamO0sATCs Jkee30-ammonuiinbie kBacibl [(NH4)2SO4 x Fe2(S04)3 x
24 H20] u cynbdart xenesa (11).

1. 100 r nykoBo# menyxu 3aneite Ha 30—35 muH 1 11 Tenoi Boabl, 700aBbTe 1 yaliHyIO
JIO’KKY MMUTHEBOM CO/IbI U TpOKUMATUTE 1,5 U HA c1a0OM OTHE, CclieTKa MOMEIIUBasl.

2. DKCTpAKT cJeiiTe, a melyxy Jiyka euie pas 3ajeire HeOOIbIINM KOJTMYECTBOM BOJIbI U
HNPOKUIIITUTE B TeueHue yaca. CHOBA ClIeTe IKCTPaKT, CMEIIANWTE C IOJyYEHHOH paHee
IIOPLMEN U TalTe OTCTOAThCA. [[1s yBEenM4eHUs KOHIEHTPALUHA KPACUTEIS MO y4CHHBIN
AKCTPAKT MOXKHO yIapHTh.

JInst mosy4eHusi CTOMKOIro OKpalllMBaHUsI HY>KHO KUCTIOJIb30BaTh IPOTPABUTEND (4 T
KBacloB WiM 1 T cynbdarta xene3a Ha 2 7 Bojbl). OKpacKy MOKHO TPOBOJAUTH TPEMs
crocobamu:



a) ¢ IpeBAPUTEIbHBIM IPOTPABIMBAHUEM: OKPALLIMBAEMbIN MaTepua MPOKUISATUTE
15-20 mMuH B pacTBOpE MPOTPABUTEIISL, 3aTEM IIEPEIOKHUTE B XOJIOAHBINA PACTBOP
KpacuTens U npokunarute 45—-60 MuH;

0) ¢ OTHOBPEMEHHBIM IIPOTPABIUBAHUEM: PACTBOP NMPOTPABUTENS 100aBbTE K PACTBOPY
KpacuTelisd, OyCTUTE TyJa OKpAIIMBAaEMbIil MaTepuai U, BCE BpeMs €ro nepeBopadymnBasi,
JIOBEUTE A0 KUIICHNUS,

B) C MOCJEAYIOIUM IPOTPABIUBAHUEM: MaTepUail MPOKUIISATUTE OKOJIO 1 4 B OTBape
KpacuTelid, 3aTeM 100aBbTe B paCTBOP MPOTpaBUTENb U KUISATUTE etle 40 MuH.

3. OkpalieHHY0 TKaHb WIH MPSKY MPOIOJIONIUTE B TEIJION BOJIE, B KOTOPYIO 100aBIEHO
HEMHOT'O CTOJIOBOT'O YKCYCa.

[Ipu KUMISTYEHUH B SKCTPAKTE U3 JIYKOBOM IIETyXH MaTepHUall IOCTENIEHHO OKPACUTCS B
TEMHO-KOPUYHEBBIN LBET. [Ipy 0JTHOBpEMEHHOM HCIOJIb30BAHUN KBACILIOB MJIU CyJb(darta
xenesa (II) marepuan okpacutcst B UepHbIi LIBET.

I1. ITosryyeHne YepPHUJ U3 PACTUTEIBHOI0 MaTepuaJia

HekoTopskle BUIbI paCTUTEIBHOTO ChIPbsl, 00TaToro AyOMIbHBIMU BELIECTBAMHU, MOTYT
OBITh UCTIOJIB30BaHbI B KauecTBe YepHUI. [y paboThl moHaA00uTCs Cyabdar xenes3a
().

1. ITpurotoBete 20% BOIHBIN pacTBOp cynbdara xenes3a (II).

2. 3aneiite 2 T cyxoro yaitHoro nucta 50 mit ropsiueit Boasl u HarpeBaiite 30—40 MuH Ha
KUISIIIEN BOISIHON OaHe.

3. PactBop oTdunerpyiite, K ocaaxky nodasbre eme 20—25 M1 BoJIbI, TIPOKUIISITUTE U
cHoBa oTunbTpyiiTe. DUnbTpaTl 00BEANHUTE U yHapbTe 10 00beMa 8§—10 mir.

4. K 2 mn ternoro ¢unstpata go6asste 0,5—1 mi 20% pactBopa cymnbdara xxenesa (1I)
710 TIOSIBJIEHUS YEPHOTO 11BeTa. YTOOBI 3arycTUTh YepHUIIA, 100aBbTe 1—2 T caxapHOro
neckKa.

BMmecTo 4asg MOXHO MCIIOJIB30BaTh JIPYroe Chipbe, OoraToe 1yOuIbHBIMU BEILIECTBAMMU:
IyOOBYIO KOpPY, KOPHHM JIaTYaTKU MPSMOCTOSTYEH WM IIaBeJIsl Kyp4yaBoro, M0 b
KOHCKOTO KalTaHa 0ObIKHOBEHHOT0 MM Oy3uHbI yepHOU. Takoro matepuana s
pabotsl moHagooutcst S0—100 r.

OmnpiT 7. U3roToBieHne caMOAeJIbHOH HHAMKATOPHOM OyMaru

JlyymMu MHIMKATOPHBIMU CBOMCTBAMU 00J1aa€T BBITSKKA U3 JTUCTHEB
KPaCHOKOYaHHOM KamycThl. MICX0qHO OHa MMEET MAIIMHOBO-CUPEHEBBIN LIBET. B
cuibHOKHCION cpene (pH 2—-3) mpuoOperaeT kpacHslii, a mpu pH 4—5 — po30BEIii 1IBET.
Janee mo Mepe HeWTpanu3aluuu PO30BO-KPACHBIM IIBET U3MEHSETCS CHaJdalla Ha
CUPEHEBBIN, 3aTeM Ha cBeTiio-cuHuil (pH 6-7). IIpu nepexone 3nauenuii pH B
MIEJIOYHYIO 00JIaCTh I[BET pacTBOpa cTraHoBUTCS 3eneHbiM (pH 8), sxento-3enensim (pH
9-10) u B cunbHO menouHoit cpeae (pH Beimie 10) — xenThIM.

[TporuTaB 3TON BBITAAKKON MOJOCKH (PUIBTPOBAIBHON OyMaru v BBICYIIHUB HX, MOKHO
MOJIYYUTh XOPOIIYI HHANKATOPHYIO OyMary Juist TOCTaTOYHO TOYHOTO omnpezenenus pH
pacTBOpPOB B KUCIOM 00acT. YTOOBI MPUTOTOBUTH MHAMKATOP HA IIEJI0Ub (KPacHYIO
MHAMKATOPHYIO OyMary) BBITSDKKY KPaCHOKOYAHHOM KaIlyCThl IEPE]T IPOIUTHIBAHUEM



¢GUIBTpOBAIBHON OyMaru HyKHO IPEIBAPUTEIHHO MOJKUCINTE |2 KamisaMu yKcyca 110
IIOSIBJICHUSI PO30BOM OKPACKH.

WunukaTtopHble cBOMCTBa KpacuTeNsl U3 KpaCHOKaYaHHOM KalyCThl CXOJHBI C JAKMYCOM:
o0nacTh nepexoja oKpacku JexuT B uHTepBaue pH 3—12. /Ins Gosee TouHoro
onpezenenus pH pacTBopa HYXHO COCTaBUTH IIBETHYIO IIKAJTy U3MEHEHUI OKPACKU
ATOr0 MHJUKATOPA.



