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IIporpamma

JOIMOJTHUTECJIbHOI'O 06pa30BaHl/lﬂ IJIA yIaluxXcesd 5-6 K1accoB «l'[paKanecKaﬂ

OMoJI0TH»
[Iporpamma pazpaboTana Ha OCHOBE:
1.  @enepanbHoro 3akoHa "O06 obpa3zoBanuu B Poccuiickoit @eneparnuu” ot 29 nexadps
2012 r. Ne 273-D3.
2.  ®denpepanbHOr0  roCyJapCTBEHHOTO  00IIE00pa3oBaTENBLHOTO  CTaHAapTa  OOIIEro
ocHoBHOTO 0Opa3zoBanus ([Ipukaz MO P® OT 17.12.2010 Ne 1897)
3. [IpumepHble mporpaMMbl 1o  OHOJIOTHMH, pa3pabOTaHHbBIE B COOTBETCTBUU C

rocyJapCTBEHHBIMH 00pa3zoBaTebHbIMU cTaHaapTamu 2004 r.
DenepanbHBI MTEpeUeHb YICOHUKOB, PEKOMEHIOBAHHBIX MUHUCTEPCTBOM 00pa30BaHus U HAyKH POCCHIiCKO
denepanuy K UCHOIB30BAHUIO B 00Pa30BaTEILHOM IMPOIIeCCe B 001e00pa30BaTEIbHBIX YUpeKIeHu X, Ha 2016/2017
y4eOHBIH TOJI, YTBEPKICHHBIN MprKa3oM MuHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoii Denepainu ¢ M3MEHEHUSMU
Ha 26 suBaps 2016 rona
4. Konuenuust 1yXOBHO — HPAaBCTBEHHOTO Pa3BUTUSA U BOCIUTAHUE JIMYHOCTH IPaXKJaHUHA
Poccnn

[Ipemmaraembrii  Kypc TMOIIACp)KUBAET W YIIyoyuseT Oa3oBble 3HAHUS TI0  OHOJIOTHH
(paznen«boTannkay) uzydaemblii B Kypce 5 u 6 kiaccoB. [Iporpamma kypca paccuntana Ha 34 daca u3
pacdeta 1 yac B HEIEIIO.

B ocHOBe Kypca JE€XHUT CUCTEMHO - JESTENbHOCTHBIN MOAXOJ KaK NMPUHIUI OpraHu3alvu
obpazoBatenbHOrOo Mporecca mo ®I'OC BTOporo moKoJEHUS.

Kypc nocTtpoeH Ha OCHOBE 3HAHHM W YMEHHH ydalluxcs, MOJYYEHHBIX B 5 Kiacce OCHOBHOM
o0meoOpa3oBaTeibHOM  MIKOJB. Kypc WMeeT WHTErpaTUBHBIM XapakTep, pPacCIIUPSIOT pPaMKH
JEHCTBYIOIIETO Kypca OMOJIOTHH.

Kypc mno3BosisieT OoCyIIeCTBIATh MEXIIPEAMETHBIE CBSI3M C MpeIMeTaMHu: XUMHEH, (U3UKOMH,
MaTeMaTHKOM, reorpadueii 1 OMOIOTUEH, IKOJIOTHEH.

[IpoekTHasi NesTEIBHOCTh B OOYYCHHH SIBISICTCS OJHON W3 CaMbIX aKTyallbHBIX, TaK Kak
CIIOCOOCTBYET peaM3alliil KOMIIETEHTHOCTHOTO TOJIX0/1a, U HallpaBlieHa Ha (OpPMHUPOBaHUE B peOCHKE
CaMOCTOSITEIIbHOW, KOMMYHUKaOCIbHOW, YMEIOIMKA padoTaTh B TPYNIE JHYHOCTH, TOTOBOH H
CIOCOOHOW TIOCTOSIHHO YYHUTHCS HOBOMY, CaMOCTOSITEJIBHO JIOOBIBATH M THPUMEHSTh HYXHYIO
nH(pOpMaLHIO.

Lenp mnporpamMMmbpl: pa3BUTHE UCCIEIOBATENLCKUX YMEHHMH (IIOCTAHOBKU MPOOJIEMBI,
OTpeJieNieHue THUIOTE3bl, aKTyalbHOCTH M METOAOB paboThl, cOopa uHpopmauuu, HaOIOICHUS,
MIPOBEJICHUS IKCIIEPUMEHTA).

3agaun:

1. O3HakOMJIEHHE YYaIIUXCs C METOIaMU M TEXHOJIOTUSIMH MTPOEKTHOM e TEIIbHOCTH.

2. [Toanepxka MOTHBAIIMH B O0YUYECHHUU.

3. BocnuTtanue y mKOJbHUKOB MHTEpEca K MO3HAHUIO MUPA, K YIIyOJICeHHOMY H3YUEHUIO

JMCLUUIUIMH, BBISBICHUIO CYIIHOCTH IPOLIECCOB M SBJICHMHA BO BceX cdepax AesTeNbHOCTU (HAyKH,
TEXHUKH, UCKYCCTBa, PUPO/IbI, OOIIECTBA).



4. BripaboTka HaBBIKOB CaMOCTOSTEIbHOW pabOThl C HAYYHOW JHTEpaTypol, oOyueHHe
MeTOMKe 00pabOTKM TOJNYYEHHBIX JNAaHHBIX M aHAIHM3a PE3yJIbTaTOB, COCTaBJICHHUE U (OPMHUPOBAHUE
oTyeTa M JOKJIaJa O pe3ylbTarax HAayYHO-UCCIEJOBATENbCKONH pPabOThl € HCIOJIb30BAHHEM
o0opynoBanms neHtpa «Touka pocray.

TemaTH4eckoe IJIAHUPOBAHUE

Ne HasBanue TeMbl KosmmuecTBo yacoB dopma O06pazoBarenpHbIi
/1 [IPOJTYKT
BCETO [ICKIIUHU [IIPAKTUKA poBeeHHS
1 |Meronomnorus 1 1 Jlexums Koncrekr
[MPOEKTHOU U
HCCIIEI0BATENBCKOM
NesITeNTbHOCTD
2 |HccnenoBaHue 2 1 1 Jlexmus Co3manueKoncnexkt
coCcTaBa
YKEBATEIBHOM MpOEKTa MCCIIEIOBATENbCKHUIUITPOECKT
PE3UHKH
3 |CkpeiThle 100aBKH |2 2 CemuHap [Tpe3eHTamHs
HMccnenosanne
[IpocmoTp pubma
4  Bausnaue 2 2 [IpakTrueckas DKCIIEPUMEHT
MUKUPOBKHU Ha pabota
pa3BUTHE KOPHEBOU
CUCTEMBbI
KYJIbTYPHBIX
pacTeHui
5 VlunxenouHmukamus. |3 1 2 Jlexus [IpoekT
[IpakTHueckoe
3HaYCHUE VccnenoBanu c
TTUIIAHUKOB B HCIO0Jb30BAHNEM
PKU3HU YEJIOBEKA. o0opynoBaHus
neHTpa «Touka
pocTa».e
6 |YciooBus 2 1 1 Jlexmus KoHcrnekT DKcrepuMeHT
[IPOpACTaHUs CEMSH
daconu [TocTaHOBKa OTIBITOBY|
UX aHaJIH3 €
HCIO0JIb30BAHHEM
000py10BaHNS
nenTpa «Touka
pocTay.
6 [[TurmeHTHI 7 3 4 Jlexums [Ipocmotp  [KoncnekT Cepusi onbITOB




BUCOMIEMA [Tpoekt

[IpakTuyeckas pabora
¢ HCHOJb30BaHHEM
0o0opyaoBaHus
HEHTpAa «Touka
pocTay».

7 |®usunosorus 9 4 5) Jleknus Koncnekt Cepusi ONbITOB
pacTeHui
[IpocmoTp [Ipoekt
BUJCOPUIbMA

[IpakTnueckas pabotal
¢ HCHOJb30BaHUEM|
o0opyaoBaHus
HEeHTpa «Touka
pocTay.

8 |Onpenenurens 6 2 4 [TpakTrKym ["epbapuit
pacTeHui

Kpyraslii cron

TpeOoBaHus K YPOBHIO MOATOTOBKH 00Y4arOmIMXCs

1. IlonuMaHue PoJiM pacTeHHid B NPUPO/e U KU3HH YeIoBeKa:

- MMOHUMATb U OOBSICHITH POJIb PACTEHUI B IPUPOJIE U B KPYTOBOPOTE BEIIECTB SKOCUCTEMBI.

2. MHcnouab3oBaHue 0MOJIOrHYECKUX 3HAHUN B OBITY:

- 0OBSACHATH 3HAUEHHUE JKUBBIX OPraHU3MOB B KH3HU U XO3SIHCTBE YEJIOBEKA.

4. OOBSCHATH MUP C TOYKHU 3peHUsT OMOJIOTHH:

- MIEPEUUCIISITh OTIIMYUTEIbHbIE CBOMCTBA )KUBOTO;

- pasnuyath (1o TabauIle) OCHOBHBIC T'PYIIIBI KUBBIX OPraHU3MOB (OakTepuu: Oe3bsIepHEIE,
sJIepHbIE: TPUOBI, PACTEHHUSI, )KUBOTHBIE) M OCHOBHBIE I'PYIINBI PACTeHUN (BOJAOPOCIH, MXH, XBOIIIH, IJIAyHBI,
MAaNOPOTHUKH, TOJIOCEMEHHBIE U LIBETKOBBIE);

- ONpCACIIAATE OCHOBHBIC OPIraHbI paCTeHI/Iﬁ (‘laCTI/I KJ'IGTKI/I);

- O0OBACHATH CTPOCHUC W IJKUSHCACATCIBHOCTb HU3YUYCHHBIX TIPYIIIl KHUBBIX OPraHU3MOB
(6aKTepI/II/I, rpI/I6LI, BOOOPOCIIN, MXU, XBOIIH, IIJIAYHBI, ITAIIOPOTHUKH, T'OJIOCCMCHHBIC I/II_IBCTKOBBIC);

5. ITonmmarth cMBICJ OMOJIOrHYECKHX TEPMHHOB;

- XapaKTCPU30BaTb MCETOAbI OMOJIOTUYCCKOM HayKn (Ha6J’IIO,Z[eHI/IC, CpaBHCHHUEC, SKCIICPUMCHT,
I/I3MepCHI/IC) " UX POJIb B TIO3HAHUHN JKUBOH IMpUupoabl;



- TPOBOJUTH OHMOJIOTUYECKHUE OMBITHI M OKCIEPUMEHTHl U OOBICHATH HX PpPe3yJbTaThl;
M0JIb30BAThCA YBEIWYUTEIBHBIMU MPUOOpPAMH M UMETh DJIEMEHTapHbIE HABBIKUM INPUTOTOBJICHUS WU
M3y4YeHUs NpernapaTos.

6. OuenuBaTh NOBeJeHHE Y€JIOBEKA C TOYKH 3pPEHHS 310POBOro 00pa3a JKU3HM:

- UCII0JIb30BaTh 3HAHUS OMOJIOTUU TIPU COOJIIOIEHUH TPABUJI TOBCEAHEBHON TUI'MEHBI;

- pa3nuyath CheI0OHBIE U SA0BUTHIE TPUOBI U PACTEHUSI CBOEH MECTHOCTH.

IInanupyemsle pe3yibTaThbl ocBoeHus npeamerallpenmerHsblie pe3yabTarbl

B pesynbTare nzyuenus kypca oOyyaroumecs:

- Hay4yuTCsl TOJb30BaThCS HAYYHBIMHM METOJAAMM I PACIO3HAHUS OHOJIOTMYECKUX
npoOieM; JaBaTb HayyHOe OOBsCHEHHWE OHOJOrM4eckuM (axkraMm, mpoueccaM, SBICHHSM,
3aKOHOMEPHOCTSIM, UX POJIM B KU3HU OPTaHHW3MOB M YEJIOBEKA; MPOBOJUTH HAOIIOJAEHMS 3a KUBBIMU
00BbEKTaMU; OIMUCHIBaTh OMOJOTMYECKHE OOBEKThI, MPOLECCHl U SBJICHUS; CTaBUTh HECIOXKHbIE

OMOJIOTHYECKHEe SIKCIEPUMEHTHI M MHTEPIPETUPOBATH UX PE3YJIbTATHI.

- OBJIAZICET CHCTEMOW OHOJIOTHYECKMX 3HAHUW - TIOHSTHSMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMU, TEOPUSIMH, UIMEIOIIIIMHU BaKHOE 00IIe00pa30BaTeILHOE U MTO3HABATEIPHOE 3HAYCHNUE;

- OCBOUT OOIIME TIPHUEMBI: PAITHOHAIBHOW OpraHU3alluy TPYyJa U OTABIXA; BBIPAIIUBAHUS H
Pa3MHOKEHHS KYIbTYPHBIX PACTCHMI; MpaBuja padOThl B KaOWHETE OMOJOTHH, C OMOJOTUYCCKUMH
npuOopamMu U HHCTPYMEHTaMH.

- MPHOOpPETET HABBIKM HCIOJIB30BAHUS HAYyYHO-TIOMYJISPHONW JUTEpATyphl MO OHOJIOTHUH,
CIPaBOYHBIX MaTepuajoB (Ha OyMaXHBIX M AJIGKTPOHHBIX HOCUTENSX), pecypcoB MHTepHera mnpu
BBITIOJIHEHUH Y4eOHBIX 3a7a4.

OOyuaromuiics OJIy4YUT BO3MOKHOCTb HAyUUThCA:

. OpUEHTUPOBATbCSI B CHUCTEME IIO3HABATENbHBIX IIEHHOCTEH - BOCHPUHUMATH
MH(GOPMaLHIOOHOJIOIMUECKOTO COJIepKaHMsl B HAyUYHO-TIONYJIAPHON JIUTEpaType, CpeicTBaX MacCOBOM
uHpopmanuu U MHTEpHET-pecypcax, KPUTHUYECKU OLEHUBATh MOJIYYEHHYIO HH(OPMAIUIO, aHATU3UPYS
ee co/iep)KaHue U IaHHbIe 00 UCTOYHHMKE HH(OpMALINH;

. CO3/1aBaTh COOCTBEHHbIE IHCHbMEHHbIE W YCTHBIE COOOIIEHHSI O OMOJIOTUYECKUX
SBJICHHUSIX UIPOLIECCaX Ha OCHOBE HECKOJIBKMX UCTOUHUKOB MH(OPMAIMH, COIIPOBOKIATH BBICTYILICHHUE
Ipe3eHTalel, yIUThIBasi 0COOEHHOCTU ayJAUTOPUU CBEPCTHUKOB.

7KuBble oprann3msl

OOyuaromuecs: HayyaTcs:

. BBIJICJIATh  CYILECTBEHHbIE NPU3HAKU OHOJOTMYECKHMX OOBEKTOB U  IPOLECCOB,
XapaKTEePHBIX YIS PACTEHHIA;

o OCYIICCTBJIATDH KHaCCI/I(i)I/IKaL[I/IIO paCTCHI/Iﬁ Ha OCHOBE ONpCACIICHUA ux
NMPUHAIIJICKHOCTHU KonpeneneHHoﬁ CHCTEMaTHUYECKOM rpymre;

o PACKpLBIBATE POJIb OouoJioruu B HpaKTH‘leCKOf/'I ACATCIIBHOCTH Hmﬂeﬁ; PoOJib paCTeHI/Iﬁ B
KHM3HH YCJIOBCKA,



o pasiiniyate IO BHCUHIHEMY BHAY, CXEMaM W OIKUCAHUAM pPCaJIbHBIC OMOJIOrHYCCKUE
O0OBEKTBININA X 1/1306pa>1<eH1/1;1, BBISABJIATH OTJIMYUTCIIBHBIC IIPU3HAKU OMOJIOTHYECKUX O6’beKTOB;

. yCTaHaBIIMBATh B3aMMOCBSI3U MKy OCOOCHHOCTSIMU CTPOCHUS U (PYHKLIMSAMHU KJIETOK U
TKAHEH, OPraHOB U CUCTEM OPIaHOB;

. UCIIOJIb30BaTh ~ METOJbl  OMOJIOTMUYECKOM  Hayku: HaOdoAarTb M ONMCHIBATh
OnoyornYeckre OOBEKTHI W TPOIECCH; CTAaBUTh OHOJOTHYECKHE SKCIEPUMEHTHI U OOBSICHATH HX
pe3ybTaThI;

° OIMMCbIBATh W MUCIIOJB30BATh IMPHUEMBI BbIpalllUBAHUA W PASMHOXKCHHUSA KYJIBTYPHBIX
pacTeHul, yxoaa 3a HUMH;

. 3HaTh U COOMI0/IaTh MpaBUiia paboThl B KAOMHETE OMOJIOTUU.

. OPHEHTHPOBATHCS B CHCTEME MOPAIBHBIX HOPM M ILEHHOCTEH II0 OTHOWICHHIO K
oOBbeKTaM JKMBOM NpUPOJbl (MpU3HAHKWE BBICOKOM ILIEHHOCTH »HU3HH BO BCEX €€ MpPOSBICHUSIX,
9KOJIOTMYECKOE CO3HAHNE, IMOIIMOHAIBLHO-IIEHHOCTHOE OTHOLIEHHE K 00BEKTaM KUBOU MPUPOJIbI);

o OCO3HAaHHO HCIIOJIB30BATh 3HAHHWA OCHOBHBIX ITPAaBUJI MMOBCACHUA B IIPUPOJEC, BBI6I/IpaTI)
LEJICBBIC U CMBICJIIOBBIC YCTAHOBKHU B CBOUX JlefICTBI/IHX H MOCTYIIKAaX IO OTHOIICHHIO K }KHBOﬁHpHPOJIe;

. CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHUS O PACTCHHSX, JKHBOTHBIX,
OakTepusi U rpudax Ha OCHOBE HECKOJBKUX MCTOYHMKOB HH(OPMALIMH, COMPOBOXKIATH BBICTYIUICHHE
Mpe3eHTallel, yuuThIBasi 0COOEHHOCTH ayIMTOPUU CBEPCTHUKOB;

. paboTaTh B TpyIIe CBEPCTHUKOB MPHU PELICHUM MMO3HABATEIbHBIX 33Jay CBA3AHHBIX C
M3Y4YEHHEM OCOOCHHOCTEH CTPOEHUS M KU3HEAEATEIbHOCTH pPACTEHU, IIAHUPOBATh COBMECTHYIO
NesITeNIbHOCTh, YUUTHIBATh MHEHHME OKPYXAIONIMX M aJeKBAaTHO OLIEHHWBATh COOCTBEHHBINH BKIJIaJ B
JEeSITEeNbHOCTD TPYIIIIbI.

MeTtanpeaMeTHbIe pe3yJbTaThl
Perynstusnbie YV/I

YMeHHe caMOCTOSITEILHO OonpcaAcCATh LCJIU CBOCIO o6yquI/m, CTaBUTb U q)OpMYJ'II/IpOBaTL JJIA
ceOs HOBBIE 3aJa4u B y‘Ié6C M TI03HABAaTEILHOM ACATCIbHOCTHU, Pa3BUBATb MOTHBBI U MHTCPCChI cBOCH
MO3HaBaTEIbHOM ACATCIIBHOCTH,

YMEHUE CaMOCTOSITENIbHO IUIAHUPOBaTh IYTH JIOCTWIKCHHS LelNed, B TOM  YHCIC
albTepHATHBHBIE, OCO3HAHHO BHIOMpaTh Hambosee 3(pQeKkTHBHBIE CMOCOOBI pElIeHHs Y4YeOHBIX H
[MO3HABaTENbHBIX 3a/1aY;

YMEHHE COOTHOCUTH CBOM JIEUCTBUS C IUIAHUPYEMBIMHU pPE3yJIbTaTaMH, OCYLIECTBIISATH
KOHTPOJIb CBOEH JIEATEIHHOCTH B MPOLIECCE JOCTKEHUS pe3yNibTaTa, OMpeAesiTh CIOCOObl IEHCTBUM B
pamMKax MpeaoKEeHHBIX YCIOBHHA W TpeOOBaHUM, KOPPEKTHUPOBATh CBOU ACWCTBUS B COOTBETCTBUH C
U3MEHSIOLIEUCS CUTYaLlUE;

YMEHHE OIIEHUBATh MPABUIHHOCTH BBIMOJHEHHUS YIeOHOU 3a71aun, COOCTBEHHBIE BO3MOKHOCTH
€¢ pelleHHUS;

BJIAICHUC OCHOBaMHU CAMOKOHTPOJIA, CAMOOLCHKH, HNPUHATHA pCIJ_ICHI/Iﬁ U OCYIICCTBJICHUA
OCO3HAaHHOTI'O BLI60pa B yqe6H0171 1 O3HABAaTEIbHOMN ACATCIBHOCTH,

ITo3naBaTteabnbie YY /1



YMeHue  ompenensTh  MOHATUA,  co37aBaTh  OOOOIIEHMs,  yCTaHABIMBATh  AHAJIOTUH,
KIIACCU(UITMPOBATh, CAMOCTOSITEILHO BBIOMpPAaTh OCHOBAaHUS W KPUTEPHH JUIsI  KJIacCU(UKAIIUU,
yCTaHABJIMBATh MPUYMHHO-CIEIACTBEHHBIE CBSI3U, CTPOUTH JIOTMYECKOE PACCYXKIEHUE, YMO3aKIIOUCHUE
(MHAYKTUBHOE, IETYKTUBHOE U 110 aHAJIOTUH) U JIeIaThBBIBOIbI,

YMCHHE CO3[aBaTb, NPUMCHATb U Hp606pa3OBI>IBaTI) 3HAaKH U CHMBOJIbI, MOACIN MW CXCMBbI OJIs1
peICHUA y‘-Ie6HI)IX M IO3HABAaTCIBbHBIX 3aJ1a4,

CMBICJIOBOC UTCHUC,

(bopMUpOBaHHE CHCTEMbl HAYYHBIX 3HAHWUN O KMBOW MPHUPOJE U 3aKOHOMEPHOCTSAX €¢ pa3BUTHS,
HCTOPUYECKH OBICTPOM COKpallleHHH OHOJOTHYECKOTO pa3HooOpa3usi B Ouocdepe B pe3yabTare
JESITEILHOCTH YeJIOBEKA JUISI CO3/IaHUS €CTECTBEHHO- HAyYHOUW KapTUHBI MUPA,

MPUOOPETEHNE OTbITA UCTIOIB30BAHUS METOJIOB OMOJIOTHYECKON HAYKH M MPOBEJCHUS HECIOKHBIX
OMOJIOTUUECKUX DJKCIEPUMEHTOB Ui MW3YYCHHS JKMBBIX OPTraHM3MOB M 4YEJOBEKAa, MPOBEACHHUE
HKOJIOTMYECKOT0 MOHUTOPUHTIA B OKpYXKarolllel cpese;

KommyHukatuBHblie YY /|

OcBoeHme coluanbHbIX HOPM, [TPaBUII MMOBEJCHUS, posiel U (popM colMabHOM KU3HU B TPYIIax U
cooOIIeCTBAX, BKJIIOYAsl B3pOCIbIE M COLUMANIbHBIE COOOIECTBA; y4acTHE B IIKOJBHOM CaMOYIPABIEHUU U
OOIIIECTBEHHOM KU3HU B MpefiesiaX BO3PACTHBIX KOMIIETEHIIUN C YY€TOM PETHOHAIBHBIX, 3THOKYJIbTYPHBIX,
COLIMAJIBHBIX U SKOHOMHUYECKUX 0COOEHHOCTEH;

¢bopMHupoBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHWH U COTPYIAHHYECTBE CO
CBEpPCTHUKAMU, CTapIIMMU U MJIAQJIIIMMU B Mpoliecce 00pa3oBaTelbHOM, OOIIECTBEHHO MOJIE3HOH, yueOHO-
HCCIIEIOBATENIbCKON, TBOPUECKOM U IPYTUX BUJIOB JIEATEIbHOCTH;

YMEHHUE OpPraHU30BBIBATH y4EOHOE COTPYIHHUYECTBO M COBMECTHYIO JCSTCIBHOCTh C YUUTEIEM M
CBEPCTHUKAMH, pabOTaTh MHAMBUIYAIbLHO W B TPYIINE: HAXOAUTH OOIIee PEIICHHE U pa3pemaTh KOHMIUKTHI
Ha OCHOBE COIJIACOBAHMS TMO3WIMKA M y4€Ta MHTEPECOB, (POpMYyIUpOBaTh, apryMEHTUPOBATh U OTCTAUBAThH
CBOC MHEHHE;

JInyHOCTHBIE pe3yJIbTAThI

(DOpMI/IpOBaHI/IC HCJIOCTHOTO MHUPOBO33pCHUA, COOTBECTCTBYHOLICTO COBPEMCHHOMY YPOBHIO
pa3BUTHUA HAYKH U 06IJ_[€CTB6HHOI‘/'I IMPAKTHUKHU, YYUTBIBAIOUICTO COHOUAJIBHOC, KYJIbTYPHOC, A3BIKOBOC,
AYXOBHOC MHOFOO6paSI/IC COBPEMCHHOI'O MHpa;

(I)OpMI/IpOBaHI/IC 9KOJIOTHYECKOM KYyJIbTYpPbl Ha OCHOBC IIPU3HAHUA HCHHOCTHU KU3HHU BO BCEX ee
IIPOSABJICHHUAX U HeO6XOI[I/IMOCTI/I OTBCTCTBCHHOTIO, 6epe>I<H0r0 OTHOIICHHA K Oprmammeﬁcpez[e;

(I)OpMI/IpOBaHI/IC OCHOB 3KOJIOTHYECKOM T'paMOTHOCTH: CIIOCOOHOCTH OLCHUBATh IIOCJIICACTBHA
ACATCIIbHOCTH YCJIOBCKA B IIPUPOJAC, BIMAHUC q)aKTOpOB pHUCKa Ha 3T0POBLC YCIIOBCKA, BBI6I/IpaTB OEJICBBIC
U CMBICJIOBBIC YCTAHOBKHU B CBOUX JIEUCTBUAX U MOCTYIIKAaX MO OTHOHICHUIO K JKUBOH nprupoac, 310pOBbIO
CBOCMY U OKpYXKaromux; OCO3HAaHHC HCO6XO,Z[I/IMOCTI/I JENUCTBUH MO COXpPaHCHUIO 6H0pa3H006p83H}1 n
MIPpUPOAHBIX MCCTOO6HTaHHﬁBHHOB paCTeHI/Iﬁ " )XUBOTHBIX.

Coaepixkanue Kypca

MeTo10J10THsl MPOEKTHOI H UCCIIE0BATEIHCKOI TesTeIbHOCTD (1 yac)

OcHOBHBIE BUJIBI HCCIIEIOBATENBCKUX PabOT: AOKIA/, TE3UCHI, pEleH3Us, HaydHas CTaThsl,HAYIHbII
OTUeT, pedepart, MPOeKT, yueOHO-UCCIeIoBaTeNbCKas paboTa.



OcHoOBHBIEC 3Tambl HAYYHOTO HccienoBaHus. OCHOBHBIC TMOHSTHS HCCIIEIOBATEILCKONH pPabOTHI:
aCIeKT, TUIO0Te3a, METOJ HCCICAOBAHMS, METOJO0JIOTHS HAyYHOTO IO3HAHHWS, HaydyHas TeMa, HaydHas
TEOpHs, HAy4YHOE HCCIEeOBaHUEe, 0030p, OOBEKT HCCIEeNOBaHMS, NPEIMET HWCCICAOBAHMS, MPUHIUI,
npoOiema, Teopusi, yMO3aKiIroueHue. BeIiOop TeMbI MccieaoBaTenbckoil paboTsl. [IpuHIUIBI BEIOOpA TEMBI
1 000CHOBAHHUE €€ aKTYyaJbHOCTH.

dopmynrpoBaHUe TUNIOTE3BI UccaenoBanus. [locTaHoOBKa LIeH U 3a1a4 UCCIe10BaHUs.

HccnenoBanne cocTaBa :keBaTeIbHOM pe3nHKH (2 yaca)

Hcropuss BOZHUKHOBEHUS KEBATEIbHOW PE3MHKH; €€ COCTaB; ITOJIE3HBIE M HEraTUBHBIE CBOWMCTBA
JKEBATEJIbHOM PE3MHKU HA OPraHM3M 4YeJIOBEKA; OTJIMYME YKEBATEIBHOM PE3UHKH I B3pPOCIBIX M JIETEH
4Yepe3 CpaBHUTENIBHBIM aHAIW3 €€ HWHIPEIUEHTOB; AHKETUPOBAHME CpEIU  YYalUXCA  IIKOJIBI;
SKCIEPUMEHTAJIbHbIE UCCIIEI0BAHNS HAa CIOCOOHOCTh KBAaYKU PETYIUPOBATH KUCIOTHO-IIEIIOUYHOM OanaHC B
nosnocty pra (pH); B3auMOCBSI3b CaMOYYBCTBHS M YCIIEBAEMOCTH YYEHHKA C IOCTOSIHHBIM >KEBaHHUEM
PE3MHKHM; MHEHHE CHELHMATUCTOB (CTOMATOJOra, MIKOJHHOrO MenpabOTHHKA) O MOJE3HBIX U HE OYEHb
CBOMCTBAX )KEBATEIbHON PE3UHKH.

CkpbIThie 106aBKH (2 yaca)

KoncepBantel. MapkupoBka E. CoctaB mpoaykToB mnuTaHus. BiusHue NUIIEBHIX 100aBOK Ha
opraHu3M 4enoBeka. HatypanpHble nuieBbie 100aBku. PekoMeHanmu mo ynoTpeOaeHuo pacCMOTPEHHBIX
MPOJIYKTOB MUTAHUS

Bansinue NMKMPOBKH HA Pa3BUTHE KOPHEBOM CHCTEMbI KYJbTYPHBIX pacTeHuil (24aca).

VYcnoBust pa3BUTHS TOMATOB U MeEpIa, CYIIHOCTh MUKUPOBKU. BiMsiHMEe TUKUPOBKU HA pa3BUTHE U
YPOKallHOCTh TOMAaTOB.
Bnusinue nUKUpOBKY Ha pa3BUTHE Pa3HBIX PACTEHUH B pa3HOE BpeMs roja.

JIuxeHonnaukanus. [IpakTudeckoe 3HaYeHHEe JTHIIAWNHUKOB B )KM3HM YesaoBeka (3uaca)

JImmarauku.  CumOnos. Tamwrom. Tumsl  TauIOMOB — JIMINAWHWKOB.  BHOWHIUKAIUAL
Jluxenounnukarus. fArens. Kpacsmue BemiectBa JMmaiHUKOB. CTaTUCTHYECKHE METOJIBI MCCIIEIOBAHUS.
MeTtoauka u3MEpeHHs MPOESKTUBHOTO TIOKPBITHS.

YcaoBusi npopacranus cemsi acosu (2 yaca).
Cems. CtpoeHue ceMeHU. Y CIOBHSI IPOPACTAHUS CEMSIH.
Iurmentsl (7 4acoB)

[TurmeHThl: aHTOLMAaHBI, XJIopodwml, kcaHTopuiul, kapaTuHounsl. Wuaukatopel. CrnmpToBas
BBITSDKKAa TNUIMEHTOB. Xpomatorpadus. BnusHue marHus Ha et xnopodwina. Pasnenenue cmecu
CIIMPTOPAcCTBOPUMBIX NUIMeHTOB. Ilomyuenue oTmeuyaTtkoB, ¢oTorpaduili ¢ MNOMOIIBIO  pacTBOpa
xnopoduiua (o K. A. Tumupszesy). [losrydenne pacTUTEIbHBIX KpacUTENEH.

N3rotoBnenne camojenbHON MHAMKATOpHOM Oymaru. lcnosibp3oBaHHWe MUTMEHTOB B IHIIEBON
IIPOMBIIIJIEHHOCTH.

du3unosiorusi pacreHuii (9 yacos)

BelpamuBanue pacTeHui B 3aKpbITOM cocynie. [ uapononuka. Beienenne kucinopoaa pacTeHUsIMU
B mpo1iecce GpoTocuHTe3a. OOpazoBaHNe OPraHNUECKUX BEIIECTB PACTEHUSAMHU HACBETY.

Onpenenurens pacrenuii (6 yacos)

IlepouBersl. BupoBoil coctaB nepBouBeTOB. (DOTOONpENEIINUTENb APEBECHO-KYCTaPHUKOBBIX
pacTeHMi MPUILKOIbHON TeppuTOopun. OnpeneneHue 1eHAPOIOTHUECKOTO COCTaBa.



Y4e0HO — MeToaMYecKoe obecniedyeHueCNUCOK JIUTePaTyPhI A yUUTeJIs

1.  Anexcammna, U. }O. EcrecTBOo3HaHWEe ¢ OCHOBAMH JKOJOTHH: 5 KII.: MPakT. paboOThl U HX
npoBenenue: kH. juis yuurens /| W.IO. Anekcammna, O.W. Jlaryrenko, H.U. Opemenko. — M.:
[Ipoceemenue, 2005. — 174 c.

2. I'pomosa, B. . ®I'OC. Hacronbnas kaura yuurens / B. M. I'pomosa, T. KO. CroposxeBa.-
Caparos, 2013.- 120c.

3. Moucees, B. Il. ®usnomorus u OHOXMMMsS pacTeHMH. MeToaudeckue YyKa3aHHus K
nmaboparopHo — mpakTudeckuM 3aHstusiM /B. 1. Moucees, H. 1. Pemrenikwmid. - [opkwu, 2009. -124 c.

4, [TonuanoBa, K. H. IlpoexTHas nearenbHOCTh MKOJbHUKOB: [locodOue mnms yuutens / K.H.
[TomuBanoBa. - M.: IIpocBemenue, 2011.- 179 c.

5. Tumonun, A. K. Manelil npaktukym no 6otanuke. Mopdosoruss 1 aHaTOMUs pacTeHUH :

yueb. mocobue mus CTyA. ydpekiacHuit Beicir. mpod. obpasoBanus /| A.K.Tumonun, B.P.®ummw,
M.B.Hunosa, T. A. ®enoposa, A. C. beap. - M.: Akanemus, 2012. - 208 c.

6. [IpoexTHass W wccaeAOBaTENbCKAs JEATCIBHOCTh YYalUXCs. [DIEKTPOHHBIH pecypc,

https://infourok.ru/proektnaya i issledovatelskaya devatelnost uchaschihsya.- 574687.htm -
CTaThid B UHT epHeT (&

7.  KoHcepBaHTHI TNHINEBBIE - CIHCOK WX BUIOB (Oe30macHbIC, OMAcCHBIC, 3alpPEIICHHBIE),
MPUMEHEHHUE B MUIIEBOM MPOMBIIIIEHHOCTH. [ DJIEKTPOHHBIN
pecypcl], http://xcook.info/konservanty- ctatbst B MHTEpHETE

Cnucok JurepaTypsbl 1Jis 00y4aromuxcst

1. [Taceununk, B. B. buogorus. MHOroo0Opasue oKpbITOCEMEHHBIX PACTEHMI. 6 Kilacc: YYeOHUK
qutst 00mieoOpazosar. yapexi. @IOC /B.B.I1aceunnk. — M.: Ipoda, 2014. — 160 c.

2. [Taceunnk, B. B. bBuosorusa. bakrepum, rpu0Obl, pacreHus. 5 kiacc: y4eOHUK JUIS
o0meobpazosat. yupexa. DI'OC / B.B.ITaceunuk. — M.: JIpoda, 2015. — 169 c.

3. Peiimepc, H.®. Kparkuii croBaps Ouojormueckux tepmuuoB / H. @. Peiimepc. — M.:
[Ipoceenienue,1995. — 250 c.

4, [anuep, M. A. Pacrenus cpeaneit mosocel EBpomneiickoit Poccun / M. A. llanuep. — M.:
Tosapumectso Hayunsix u3ganuii KMK, 2007. — 470 c.

5. S3pikoBa, M. 1O. IlIkonbHbIil npakTukym no Ouonorun / M. O. S3bikoBa, PertoB I'.JL.,
Bpy6ens E.M. — Camapa: Camapckuii yausepcurert, 2003. — 104 c.

6. JIuxenomHuKanus. [DN1eKTpOHHBIN pecypc]

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

7. I'mapomoHuka- callT 0 TUAPOTIOHHOM BBIpAlIMBaHUK pacTeHuid. http://www.ponics.ru
8.  OtkpsIThIi aTiiac pacteHnii Poccum m conpenenbHbIX crpaH. OnpenenuTens pacTeHUil ON-
line. . [DnexTponusIit pecypc], http://www.plantarium.ru/
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IIporpamMmsl

1.  BuptyanbHslii )xuBoi#i yrosok - http://school-collection.edu.ru/catalog/rubr/c18f9c03- c7d3-
1f36-55ea-baec59269170/114724

2. Ypoku 6uonoruu Kupuina u Medoaus «Pacrenus. bakrepun. ['pubs» 6 kiacc

Buneo

1. ®usnonorus pacreruil. [Ipakrukym B LIIIM. Yacts 4. Meroas! onpenenenusi nurMeHToB(E.
beikoBa)- https://youtu.be/c8od-HIi6VI

2, O@uznosiorust  pacreHuit. Jlekmum  mpodeccopa MOCKOBCKOTO — TOCYIapCTBEHHOTO
yHUBepcuTera uMeHn M.B. JlomonocoBa B.B. Yyoa. -
https://youtu.be/uxhOXxCWwOP0?list=PLg5hGWHKnVwWJAF8ji_mZIQOhFRjRNPoP9

3. Cawmas nonesnas nporpamma. Koncepsantsi (19.09.2015) HD. -

https://youtu.be/P9uhdyYEaHU

CnMcok HCNO0JIb30BAHHOM JINTEPATypPhbl

1.  TIporpamma ocHOBHOTO oOmiero oOpa3zoBaHus. buosorus. 5-9 kmaccel (aBTopel B.B.
[Maceunwnk, B.B. Jlatromun, I'.I'. [IsernoB) / PabGoune mporpammbl. buonorus. 5-9 kmaccel: yueOHO-
MeToar4eckoe mocooue. - M.: JIpoda, 2013.

2. becenuna, JI. A. TIpoekTHas aesaTenbHOCTh B OHosIornueckoM oopazoBanuu / JI. A.becenuna
[ | Buonorus B mkoie. - 2010. - Ne2.- C. 16-18
3. I'pumenko, A. Urpa 1iBeToB, niau nurMeHTsl B Hamel xu3an / A. ['pumenko, C. B.Konarkas

/| Buonorus B mkoJe. - 2010. -Ne6.

4.  Mapuna, A. B. Ilepexon na ®I'OC ocHOBHOTO 00mIer0 00pa3oBaHUsA: MPOOJIEMBI B
JESITETbHOCTH YUUTEIs OMOJIOruy U myTh ux pemenus / A. B. Mapuna / / buonorus Biikose. - Nel. — 2016.
- C.17-24

5. Mapuna, A .B. Bompocwkl MmKOJRHOTO y4duTelss OWOJOTHU K TMPOCKTHOW JEATEIHHOCTH
ydamuxcs B yciaoBusax nepexona Ha ®I'OC / A. B.Mapuna, C. H. Tpudonona, T. B. Hoaesa // buonorust B
mikoste. - 2014, -No5. — C.17-19

6. [TaBnoBa, I'.A. @opMHupoOBaHHE Yy Y4YaIIMXCS IMO3HABATEIbHBIX YHHUBEPCATBHBIX YYEOHBIX

JEWCTBUI TOCPEICTBOM OCBOEHU rpeameTHoi nadopmarun / I'.A. [TaBnoBa
/I Buosorus B mxoie. - 2013. -Ned4. — C.14-16
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IMurmenteiOnsIT 1. ITouemy JienecTku HBETKOB Oenble?

Lenb: yoenmuTbcst B TOM, YTO O€JbIM IBET JICIECTKOB (PHAJIKU, POMAIIKH, OENON JIWINK U JPyrux
I[BETOB 0OYCJIOBJIEH HE HAJTMYMEM KpACSIIEro BEIIECTBA, a PA3BUTOI CUCTEMON MEXKKJIETHUKOB.
PaccMoTtpuTe o MUKPOCKOIIOM JIENIECTOK OEJI0ro BETKA (hPHAIIKH.

1. VYjanure BO3AyX U3 MEXKKJICTHUKOB. ITO MOKHO CAENIATh HECKOJIBKUMHU criocobamiu.[3]

A. OCTOpO)KHO COXMHUTE JICTICCTOK ITaJIbIIaMMU. BOBILYX N3 MCKKICTHHKOB BBIXOAWUT, MU JICIICCTOK
CTaHOBHUTCA 6GCHBGTHI)IM H MMPO3pavHbIM, KaK JIC.

b. Ilorpy3ure nenectku B BOAY. Uepe3 HECKOJIBKO YacOB, KOT/IA BOJA YEPE3 YCTHUIIATPOHUKHET B
MCKKIICTHUKHU, JICICCTKHU CTAHYT 6€CHBGTHI>IMI/I.

B. Jlemectkn momectute B wimpuil (0e3 MINIbI) W 3alOJIHUTE €ro BOAOH. YCTaHOBUB ILIPHUIL
HAaKOHEYHMKOM BBEpX, 3aJBUHBTE MOPILIEHb, YTOOBI BBITECHUTH BO31yX. Ilocime 3Toro 3akpoiite majiblieM
OTBEpCTHE HAKOHEYHHMKA M OTBEIUTE IMOpIIEHb BHM3. B pe3ynbrare co3gaBIIErocs paspexeHus H3
JIETIECTKOB B BOJIy HAUHYT BBIAEIATHCS MYy3BIPBKH BO3ayxa. Ueped 1-2 MHH BO3QyX M3 MEKKIETHHUKOB
BbIiiZieT. BHOBb BIABMHBTE MOpIIEHb B HIMPUI] — BOJA MOCTYHNUT B MEXKKIETHUKU, U JIETIECTOK CTaHET
MIPO3PaYHBIM.

2. PaccmoTpure moa MHKPOCKOTIOM JIETIECTOK IIBETKAa (DMAIKH, CTABIIWWA MPO3PAYHBIM TOCIIE
onbITa. Bo3aylIHbIe MEKKIETHUKU UCUE3IIH.

BriBo: Gernblii IIBET JICTIECTKOB IBETOB 00YCIIOBIICH Pa3BUTON CUCTEMOM MEKKICTHHKOB.

OnpIT 2. U3yyeHne MHAUKATOPHBIX CBOWCTB AaHTOLMAHOB

AHTOHI/IaHI)I — BOJOPACTBOPUMBIC ITUTMCHTBI. Hx BOJHYIO BBITS2KKY MOJKHO IIOJIYYUTH U3 CBCKIIBI,
U3 JIMCTHCB KpaCHOKOHaHHOfI KallyCTbl HWJIM U3 JICTICCTKOB LBETKOB C HBCTOBOI71 ramMmmMoi ot pOSOBOfI a0
(bHOJ'IGTOBOfI. ]_IJ'IH 9TOro 0,5—1 I' paCTUTCIIBPHOTO BCIIECCTBA HAJ0 IIOMECTUTH B CTYIIKY W HU3MCIBYUTH C
HEOOJIBIINM KOJIMYECTBOM XOpoHmIo IMPOMBITOI'O IIECKa, ,Z[O63BI/ITB 0KO0JI0 5 Ma BOJBI U OT(i)I/IJIBTpOBaTB
HOJ'IyLII/IBI_HI/II‘/'ICH pacTBoOp. B 3aBucumocTn OTBHU A paCTCHUA TaKas BBITAXKKA MOXKCET OBITh I‘OJ'IY601"O, CHHCTO,
(bl/IOJ'IeTOBOl"O, PO30BOI'0, MAJIMHOBOI'O IIBETA.

AHTOI_[I/IaHBI TAKXKE COACPIKATCA B CBEKOJIBHOM COKE€ U COKEC IIJIOJOB MHOTI'UX paCTeHHﬁZCMOPOHHHBI,
IIepHOl'I.]'IOI[HOI‘/'I p${6I/IHLI, BUIITHHM, MAJINHBI.

Janee nam nonano6sresa 1% consgHas kucinoTa uim ctoioBbii ykeyc, 0,001% pactBop rumpokcuia
HATPUSI UIIU TIOPOIIOK MUTHEBOM COMbI, MPOOUPKHU U UHAUKATOpHAs Oymara.

B uucryro npobupky Hanelte 2—3 MJ BBITSDKKH MUTMEHTOB, J00aBbTe 1—2 Kamimu pa3daBieHHOM
KUCTOTHl. Ecnu monydeHHast BBITSKKA aHTOIIMAHOB MMeJia MepBOHAYaIbHO OypoBaTyIO0 OKpacKy, TO MOCTe
no0aBJICHHS Kamelb KUCIOTHl OHA MMPUMET KPACUBBIM PO30BO-KPACHBIN 1BET. MI3MEHEHHS] OKPACcKH CBS3aHbI
C MIepecTpOKaMH B MOJIEKYJI€ aHTOLIMAHA.

Omnpenenure pH pactBopa ¢ TOMOIIBIO HHAWKATOPHON Oymarn u JO00aBISHTE MO KaIuIsIM
pa30aBiIeHHYIO IET0Yb UM HEMHOTO, Ha CaMOM KOHYMKE HOXKa, MOPOIIKa MUTheBOH copl.[Iponabmonaiite
3a U3MEHEHUEM OKpackKu pacTBopa mo mepe uaMeHeHus pH. Lluki u3MeHeHMs] OKpacKu aHTOLMAHOBBIX
PacTBOPOB MOJI ACUCTBUEM KHUCIIOT U 1IEJI0UYEl MOKHO MOBTOPUTH HECKOJIBKO Pas.

HcneiTaiite HHAUKATOPHBIC CBOMCTBa pacTBOPOB aHTOIIMAHOB, BBIACJICHHBIX U3 PA3HBIX paCTeHHﬁ.
(PaCTBOpLI IIUTMCHTOB 6I>ICTpO MOPTATCA, NOITOMY HUX JIYUHIC XPAaHHUTb B XOJIOAUWJIBHUKEC W TOTOBHUTH
HETMIOCPECACTBCHHO IICPEI OHBITOM.) BriBoa: aHTOIMAHEI HU3MCHAKOTOKPACKY B 3aBUCUMOCTHU OT pH Cpeabl, UX
BOJHBIC PACTBOPBI MOJKHO MCIIOJIB30BATh B KAUCCTBC KUCIIOTHO-IICJTIOYHBIX NHAUKATOPOB.



OnsIT 3. I[OK&Z}Z!TCJIBCTBO BJIMAHUA MAarHus Ha IBET xnopodnzuma

XapakTepHoe Ui XJIOpoQuilia MOTJIOIICHAE CBETa ONPENENETCS XUMHUYECKON CTPYKTYypOW ero
MoJsieKynbl. CHucreMa CONPSDKEHHBIX JBOMHBIX CBSI3eM MrpaeT OOJIbLIYI0 pOJib B IOTJIOLIEHUM CHHE-
¢uoneToBeix aydeld. [IpucyTcTBHE MarHus B SIIpe MOJIEKYJIbl OOYCIIOBJIMBAET MOTJIONICHHE B KPacHOMU
obnactu. Hapyimenue CTpyKTypbl, HapUMep yJAJICHHUE W3 MOJICKYJIbl MarHus, MPUBOIUT K W3MEHEHUIO
BeTa Xxjopodpuuia. YIAIUTh U3 XJIOpoQuiia MarHuil MOXHO, MPOJICNIAB PEAKIHUI0 B3aHMMOJCHCTBUSI
XJI0po(UIIIa C KUCIOTOM.

Jnst paboThl MOHATOOSATCS CBEKHE JIMCThS 3JIaKOB MM KOMHATHBIX pacTeHui, 95% STHIIOBBII
ciupT, (dapdopoBas cTynmka ¢ NECTUKOM, BOpPOHKAa M (uibTpoBaimbHas Oymara, 10% pactBop comnsiHOM
KHCJIOTHI, YKCYCHOKHUCIIBIA IWHK, CIIMPTOBKA, MUTIETKA, 4 TPOOUPKH.

OctoposxHo! He 3a0biBaiiTe 0 npaBuiiax padoThl ¢ KOHLIIEHTPUPOBAHHBIMU KUCIOTaMH!

CHavana Ha/J0 TOJYYUTHh CIIUPTOBYIO BBITSDKKY IMHUTMEHTOB JICTA. J[JIsT 3TOTO K M3MeNTbYeHHBIM
JUCTBAM (A1 OmbITAa AOCTATOYHO 1—2 JMUCTHEB menaproHuu) 106aBbTe 5—10 M 3TUIOBOTO CHUpPTa, Ha
KOHUMKe Hoka mopornok CaCO3 (men) st HEUTpaau3alMHu KUCIOT KJIETOYHOTO COKa M pPa3oTpUTE B
(dhapdhopoBoil CTynKe 10 OJHOPOJHOW 3eleHOUW Macchl. [IpumeiTe erie ATHIOBOTO CIHUPTAa U OCTOPOIKHO
MpOJI0JDKAiTe pacTHpaHWe, TOKa CIHUPT HE OKPACHUTCS B HMHTEHCHBHO 3€JeHBIH IBeT. [loiryueHHYIO
CTIIHPTOBYIO BBITSDKKY OTOUIIBTPYITE B YHCTYIO CYXYIO MPOOUPKY HITH KOJIOY.

PaccmoTtpuTe momydeHHBIN pacTBOP XJIOpO(rILIIa B MPOXOIAIIEM CBETE (OH UMEET 3EJICHBIUIIBET) U
B OTPaX€HHOM CBeTe (BUIIHEBO-KpacHbIM — sBieHHE QuyopecueHunn). Ecam n1o6aBUTh K BBHITSDKKE (B
OTJIEIbHON MPOOUpPKE) HECKOJBKO Kamelb BOJBI U BCTPSAXHYTb, TO IMPO3PAYHBIA pacTBOp Xjopoduiia
MyTHeeT (siBJeHuE (QIyopEeCIICHIINN UCUE3aeT).

[lepenecure mo 2—-3 MJI COUPTOBOM BBITSHKKM MUTMEHTOB B TPH 4MCThle NpoOupku. OgHa U3
MPOOUPOK KOHTPOJIbHAS, B IBE ApyrHe A00aBbTe MO 2—3 Karulk pacTBOpa COJIsTHOM KuciaoThl.L[BeT pacTBopa
MEHSIETCS Ha OYpBIii: B PE3yJbTaTe B3aWMMOJCUCTBHUS C KHCJIOTOM MarHuii B MOJIEKyJie XJIopodusuia
3aMelaeTcss IByMs aTOMaMH BoJOpoJa W oOpasyercs BemiecTBo Oyporo msera — ¢geodutun. Oany u3
poOupok ¢ GeoPUTUHOM OCTaBbTE JUIsl KOHTPOJIS, a B APYT'YI0 BHECUTE Ha KOHYMKE HOKA YKCYCHOKHCIIBIN
LIMHK U HarpeWTe Ha BOJSHOI OaHe 0 KUMEeHHS. ATOM LIMHKA 3aMellaeT aTOMbI BOJOpoJa (3aMECTUBLINE
paHee MarHuii) B MoJieKyie xjiopoduiuia u Oypblil IIBET pacTBOpa BHOBH MEHSIETCS Ha 3€JICHBIN.

BBIBOI[I OBCT XJ'IOpO(bI/IJ'IJ'Ia 3aBHUCUT OT HAJIMYUA MeTaHHOOpFaHH‘leCKOﬁ CBA3U B CTOMOJICKYIIC.

OnbiT 4. W3yyeHue 3aBHCHMOCTH I[BeTa BBITSKKH NHITMEHTOB JHCTa OT KOJU4YeCTBa
xJjopopusia

B »stoM ombiTe cBET O0KEH [MpoXoauThb 4YCPE3 pacTBOP xnopoq)mma CHU3Y BBCPX — HaM
HOHaI[O6I/ITC5I HCTOYHHK CB€Ta, KOTOpHﬁ MOXHO PasMCCTHUTb II0Q HpO6I/IpKOI7L DTO0 MOXKET OBITh
IIOJIOKCHHAA TOPU30OHTAJIbHO HACTOJIbHAA JiaMIla 0e3 a6a>Kypa, OCBCTUTCIIb JIsI AKBapuyma, MOHleIﬁ
(I)OHapL u T.II. KpOMe TOTO, HY’)KHO IMPUTOTOBUTb TCMHO-3CJICHYIO CIIMPTOBYIO BBITAXKKY IMMI'MEHTOB JIMCTA,
KaK YKa3aHO B OIIBITC 3.

Bricokyto mpoGupky oOepHuTe yepHOW Oymaroif, 4roObl CBET He MOMajall Ha pacTBOp COOKY, W
MIOMECTUTE €€ HaJl HCTOYHUKOM cBeTa. CMOTpUTE B MPOOUPKY CBEpXy M A00aBIsiiTe B Hee HEOOJBIIMMU
MOPLUSAMH PacTBOP XJopoduiia.

[loka BBITSOKKM B NMPOOMpPKE HEMHOTO, €€ IIBET M3YMPYIHO-3€JIEHBIH — 3a CYeT MOTJIOIICHUS B
NEPBYIO OYepe/b Jydyel cuHe-(HOJIEeTOBOM M KpacHOU obnacTeil criekrpa. ['omyOble, xKenTble U OpaHKeBble
Jy4M TMOTJIOMIAIOTCSA B OYEHb HEOOJbIION creneHn. OHAKO MO Mepe YBEJIWYEHHUsI KOJIMYECTBA BBITSKKU B
NpoOUpKE CyMMapHOE KOJMYECTBO MOTJIOLIEHHOTO CBETa B 3THX 00dacTsAX (CHayasia B roly0oi M xKenTou
oOmacTsaX CIEeKTpa, a 3aTeM M 3eleHBIX Jydei) Bospacraer. Ha ompeneneHHOM »JTame OCTarOTCA
HETIOTJIOEHHBIMH TOJIBKO JTAJIbHUE KPAaCHBIE JIyYH, U pacTBOP B MPOOUPKE MPHOOPETAET BUILIHEBO-KPACHBIH



OBET.

BeiBoa: xymopoduiul moriomiaet Jiydd OoJbliei 4acTH BHIMUMOTO CIEKTPa, HO HWHTCHCHBHOCTD
MOTJIOLICHHUS Pa3HBIX JIydel HeouHakoBa. CyMMapHOE MOTJIOMICHUE 3aBHCUT OT OOIEro KOJUYeCTBA
xJjopopunia.

OnpIT 5. Pasznenenue cmecu CIIMPTOPACTBOPUMBIX IIMTMEHTOB

[IpuroToBUM CIUPTOBYIO BBHITSDKKY NUTMEHTOB jicTa (OnbIT 3). BITSDKKAa MMeeT 3€IeHbI 1BET,
HO Ha CaMOM JieJie B Hel, MOMHUMO XJIOPO(DUIIIIOB, COIAEPIKATCS M JKEIThIE MUTMEHTHI TPYIITBI KAPOTUHOUIOB
— KapOTHH B KCaHTOWILI. YOEIUThCS B 3TOM MOKHO HECKOJIBKUMHCIIOCOOAMHU.

Ha ¢unbpTpoBanbHyro Oymary HaHECUTE CTEKISTHHOW MaJOYKOM KaIlIio MOJYyYEeHHON CIHUPTOBOM
BBITSDKKM MMUTMEHTOB jHcTa. Uepe3 3—5 mMuH Ha Oymare oOpa3yroTcs LIBETHbIE KOHIIEHTPUYECKHE KPYTHU: B
LIEHTPE 3eJIEHbIN (XT0pOPUILT), CHAPYKU — SKEITHIN (KapOTUHOUIBI).

[Tonocky ¢puibTpoBasibHOM OymMaru MMUpHUHON npumMepHo B 1 cM u ynHOM 20 ¢M Orpy3uTe OJHUM
KOHIIOM B TpPOOHPKY C BBITSDKKOW. Yepe3 HECKOJbKO MHHYT Ha OyMmare TOSBUTCS 3€lieHasl I10Joca
xJiopousuia, a BbIIIE HEE — JKEIThIE TOJOCHl KApOTUHOUJIOB (KapoTHHA U KcaHTo(uiuia). B 3eneHoi 30He
MOJKHO Pa3JInYMTh JBE MOJIOCHL: 3€JCHYIO (XJI0pO(UIT a) U3EIeHO-KENTYIO (Xtopodui b).

Paznenennie nurMeHToB OOYCIOBJIEHO WX pa3iuMyHOll  aacopOuued  (MOIMVIOIIEHHEM B
MOBEPXHOCTHOM CJI0€) Ha (PHIBTPOBAILHON OyMare W HEOJMHAKOBOW PACTBOPUMOCTBIO B PACTBOPHTEIE, B
JTAHHOM CITy4ae — STHJIOBOM criupTe. KapoTHHOUIBI XyKe, IO CPaBHEHHIO CXJIOPODUIIIOM, aJCOPOUPYIOTCS
Ha pUIBTpOBANBHOM Oymare, MepeBUTAIOTCS 10 HEHM Jaiblie XJI0poduiLia.

Ha pasznudHO# pacTBOPUMOCTH MTUTMEHTOB B Pa3HBIX PACTBOPHUTEISX OCHOBAH €IIe OJAMHCIOC00 MX
pazneneHus. st 9Toit paboThl HAM MOHAAOOUTCS YUCTHINA (JUTSI 3aMTPaBKH 3KUTAIOK) OCH3HH.

Ocropoxno! He 3a0piBaiiTe 0 mpaBuiax paboThI ¢ OTHEOTIACHBIMH YKUIKOCTSIMH !

B mpobOupky Haneiite 2-3 MJI COUPTOBOW BBITSHKKH IUTMEHTOB JIUCTa, TOOABBTE CTOJBKO IKE
OcH3uHAa W 1-2 Kamm BOABl. 3aKpoiTe MPOOUPKY MPOOKOH (MOXKHO M OOJIBIIUM TaNbIEM), SHEPTUYHO
B300JITaiiTe B TeUEHUE 2—3 MHUH U TANATE OTCTOSATHCS.

XKunkocTs B MpoOHpKe pa3IeNuTCs Ha JBa Cios: OoJiee JIETKHd OCH3MH HaBEpXY, CIUPT — BHH3Y.
Croiupt OyJeT OKpaIlleH B XKEJITBIN IIBET MMTMEHTOM KCAaHTO(QWIIIOM, KOTOPBIii B OCH3MHE HE PACTBOPSETCS.
BeH3nHOBBIN CIoii OyAeT 3eeHbIM 3a CYeT PacTBOPEHHOro B HeMxiopoduiuia. Ha camom jene tam ke, B
OCH3MHOBOM CJIO€, COJICP)KUTCS M KAPOTHUH, HO €ro IBET MACKHPYETCS WHTCHCHUBHO 3€JICHBIM I[BETOM
XJIopoduILIa.

UToObl yOIUTHCSI B TOM, YTO B OEH3MHOBOM CJI0€ ACHCTBUTEIHLHO MPUCYTCTBYET MUTMEHTKAPOTHH,
HaM noHanooutcs 20% pacTBOp rHIPOKCUIA HATPUS WK THIPOKCUIA KaJIHSL.

OctopoxHo! He 3a0bIBaiiTe 0 mpaBuiax paboThl C KOHIIEHTPUPOBAHHOM I11€10YbI0!

[lo XxMMHYECKOMY CTPOEHHUIO XJIOPO(UIT MpeacTaBiseT coOoi ClIoXHbIN 3¢up AUKapOOHOBOI
KHCJIOTHI XJIOPOQHIUIMHA U JIBYX CIIUPTOB: METHIIOBOTO U (putoma. [Ipu B3auMoIeicTBUU CIIOKHBIX 3(DUPOB
CO LIeJI0YaMH MPOUCXOAUT PEAKLUsi OMBUICHUSI — pa3pbIB CIOKHOI(UPHBIX CBsi3el ¢ 00pa3oBaHHEM COJIU
JAHHOM KHUCIOTHI U CIIUPTOB. B pe3ynprare peakiyuu OMbUICHHUS XJIOpodHIa 00pa3yeTcs HaTpueBask WM
KaJMeBas COJIb XJI0PO(UIIIMHA, METUIIOBBIA CIUPT U (PUTOI.

Haneiite B mnpoOupky 2—3 MJI COUPTOBOM BBITSDKKM NMHUIMEHTOB, n00aBbTe 4-5 kamenb 20%
pacTBopa ILENOYM, 3aKpOHTe NMPOOMPKY MPOOKOH (B JaHHOM Ciydyae MMEHHO IMpOOKOW, He maibliem!),
B30ousTaiire. IlpoucxoauT peakius B3auMojeiicTBHS xiopoduiuia co mienoybto. LBeTr pactBopa He
MEHSETCs, TaK KaK XJIOPO(GHUIUTMHBI HATPUs M KaJIHsl UMEIOT 3€JIEHYI0 OKPacKy.



JlobGaBbTe B MpoOMpPKY OCH3MH B TAKOM KOJMYECTBE, YTOOBI OOIIMiT 00BEM KUIKOCTH B TPOOHUPKE
YBEIMUWIICA B JBa pasa, B30onTaiTe u qaiite oTcTosAThes. JKUAKOCTh B POOUpPKEepa3IeTuTCs Ha J1Ba CIIOS —
BHH3Y CIIUPT, HABEPXY — OOJIee JeTKHii OCH3UH.

HwxHuil cnupTOBOM CIOW OKpacHTCs B 3€JCHBIM LIBET Ojarogapsi MPUCYTCTBUIO B HEM COJH —

XJIOpOQHIUTMHA HATPHS, KOTOPasi, B OTIMYHE OT XJIopoduiuia, B OeH3WHE HEpacTBOpuUMa. 31ech XKe,
B CIIMPTOBOM CJIO€, HAXOJUTCSI MUTMEHT KCaHTO(UIII, HO €ro OKpacka MacKHUpPYeTCs HHTEHCHBHO 3€JICHBIM
[[BETOM HATPUEBON conu xiopodmuinHa. Bepxamii crmoii OeH3nHa OyJeT OKpamieH B JKCITBHIA IBET
IIUTMEHTOM KapOTHHOM.

BrIBO: ciUpTOBAas BBITSHKKA JIMCTA COJEPIKUT XJIOPOPIILT M JIBA )KEITHIX TUTMEHTA — KapOTHH H
kcaHToQmul. L[BeT nucra pacTeHus B MEPBYIO OYEpeb 3aBUCUT OT KOJUYECTBEHHOTO COOTHOIIEHUS ITHUX
MMUTMEHTOB, a TAKXKE OT BO3MOKHOTO MPUCYTCTBUSTTUTMEHTOB TPYIIIBI AHTOIIUAHOB.

B IMPOAOJIKCHUC pa6OTI)I HHTCPCCHO B3ATb JIA aHalIM3a SKCTPAKThbl JIUCTBECB PA3HOI'0 HBETA —
pasHBIX BHUJOB PAaCTEHUH M pa3HOTO BoO3pacta. B3pocibie chopMHpoBaBIIMECs JIMCThS COJEpKAT OOJBIIE
xynopodumia, yemM Mosioasie. CTapbie JHUCThSI coIepkKaT OOJIbIIE KENThIX MUTMEeHTOB. [loaToMy OKpacka
JMCTa U3MEHSIETCS C BO3PACTOM: OT JKEJITO-3€JICHOW Y MOJIOJBIX 10 MHTEHCHBHO 3€JIEHOH Y B3POCIBIX H
KENTON Y OMa/IAf0IINX OCEHHUX JINCTHEB.

Onpit 6. [ToryyeHHne pacTuTeJIbHBIX KpacuTeJiei
I. IHonyyenune kpacuTes U3 JIYKOBOH LIETyXH

DKCTpakKT LIeNyXHU JyKa MIHUPOKO MPUMEHSETCS Ui OKpAIIMBaHUsI MHUILIEBbIX IPOIYKTOB UTKaHEH B
KEJITO-KOPUYHEBBIH IIBET.

Jlist paboThI MoHamo0sTCs kKenme30-ammouuiinbie kBacibl [(NH4)2S04 x Fe2(SO4)3 x 24
H20] u cynsdar xenesa (I1).

1. 100 r nykoBoii menyxu 3aneite Ha 30—35 MuH 1 71 TerIoi Boabl, 100aBbTe | YaHYIOI0XKKY
MUTHEBOM COABI M MPOKUNATUTE 1,5 4 HA ctaboM OrHe, clerka rmoMernBasl.

2.  DKCTpakT cielTe, a WIeIyXy JIyKa emle pa3 3ajeiTe HeOOJbIIUM KOJIMYECTBOM BOJbI U
MPOKUIIATUTE B TedeHUe yaca. CHOBA CIEUTE SKCTPAKT, CMEIIANTEe ¢ MOJIYYEHHOW paHee MopLuued u gaiTte
oTCTOSThCS. [sl yBennueHUs: KOHIICHTPAIMK KPACUTEIS MTOTYYE€HHBIN SKCTPAKT MOYKHO YIApUTh.

Jljis mony4eHus CTOMKOTrO OKpallvBaHUs HY>KHO MCIOJIb30BaTh MPOTpaBUTeNb (4 r kBacoBuiu 1 r
cynbdarta xene3a Ha 2 11 Bojbl). OKpacKy MOKHO POBOJUTE TPEMs CIIOCOOaMHU:

a) ¢ ImpeIBapUTEIbHBIM MPOTPABIMBAHUEM: OKpAIllMBaeMbIii MaTtepuan npokunatute 15-20 MuH B
pacTBOpe MPOTPABUTEINS, 3aT€M NIEPETIOKUTE B XOJOIHBIN PACTBOP KpacuUTeNs U NMPOoKUsTute 45—60 MuH;

0) ¢ OTHOBPEMEHHBIM MTPOTPABIMBAHUEM: PACTBOP MPOTPABUTEIIS JOOABbTE K paCTBOPY KpacHUTEs,
OIIYCTHUTE TyJla OKPAIIMBAEMBbIl MaTepHall 1, BCE BPEMs €T0 NEpEBOPaYNBas, JIOBEAUTE JO KUIICHUS;

B) C MNOCIICAYIOIIUM TIPOTPABJIMBAHUCM: MATCpUAl MMPOKUIIATHTEC OKOJIO lus OTBApPEC KPaCUTECIIAd,
3aTCM ,[[O6aBLTe B paCTBOPp IMPOTPABUTEIIb U KUIIATUTE CIIC 40 MuH.

3. OkxpalieHHyl0 TKaHb WIH TPsOKY MPOTMOJIOIIUTE B TEIUION BOJE, B KOTOPYIO 00OABJIEHO
HEMHOTI'O CTOJIOBOTO YKCYCa.

HpI/I KHUIIAYCHHUU B DKCTPAKTC H3 HYKOBOﬁ HICITYyXHu Marepual MOCTCIICHHO OKpPACUTCA B TCMHO-
KOpH‘IHCBLIﬁ OBCT. HpI/I OJJHOBPCMCHHOM HCIIOJIb30BAHUH KBACHOB WJIN CYJ'IB(I)aTa Keie3a (II) MaTcpHuall

OKpaCHUTCA B qepHLIfI OBCT.

II. Iloiy4yeHue YepHH U3 PACTHTEILHOI0 MaTepuaa



HekoTtopbie BUABI PaCTHTENTBHOTO CHIPHS, OOTaToro IyOMJILHBIMU BEHICCTBAMHU, MOTYT OBITh
MCIIOJIb30BaHbI B KauecTBe uepHui. J{ist paboTel monanooutcs cynbdar sxernesa (I1).

1. IlpuroroBbre 20% BoOaHBI pacTBOp cynabdara xenesa (I1).

2. 3aneiite 2 r cyxoro 4YaitHoro nucrta 50 mur ropsueit Boawl u HarpeBaiite 30-40 mMuH Ha
KHIISIIIEH BOISTHON OaHe.

3. PactBop ordmisTpyiiTe, k ocanky nobasbre emie 20-25 Mt BOABI, MPOKUISITUTE U CHOBA
orunbTpyiiTe. @UIBTPaTH 00BEAMHUTE U yHapbTe 10 00beMa 8—10 mur.

4. K 2 mu temnoro ¢umstpata no6asste 0,5-1 mur 20% pactBopa cynbdara sxeneza (I1) mo
MOSIBJICHUS YepHOTO IBeTa. UTOOKI 3aryCcTHTh YepHIIIa, 00aBbTe 1-2 T caxapHOTO MECKa.

BMecTo 4as MOKHO HCIIOJIb30BaTh JAPYroe ChIpbe, O0raTtoe JTyOMILHBIMU BEIICCTBAMU: TyOOBYIO
KOPY, KOPHH JIAITYATKA MPAMOCTOSYEH HIIH IaBejs KypyaBoro, MU0l KOHCKOTO KalllTaHa 0OBIKHOBEHHOTO
wiu Oy3uHBI YepHo#. Takoro MaTepuana Juist padoTsl moHamoouTcs150—-100 T.

OnpiT 7. U3roToBjeHne camoieibHOH MHAUKATOPHOI OymMaru

Hy‘IHH/IMI/I WHAWKATOPHBIMU CBOMICTBAMU 06nazlaeT BBITSIDKKA W3 JINCTHCB KpaCHOKO‘IaHHOfI
KamycThl. MICXOHO OHA MMeEeT MaJIMHOBO-CHPEHEBBIN 1BeT. B cunpHOKUCHOM cpene (pH 2-3)mpuobperaer
KpacHblii, a mpu pH 4-5 — posoBerii 1Ber. Jlamee mo mepe HEWTpanW3allud PO30BO-KPACHBIA I[BET
M3MEHSETCS CHayajla Ha CUPEHEBBIM, 3aTeM Ha cBerio-cuHuil (pH 6— 7). Ilpu mepexone 3nayeHuit pH B
IeI0YHYI0 00JacTh IBET pacTBopa cTtaHoBUTCS 3eneHbIM (pH 8), xkenro-3enensim (pH 9-10) 1 B cuitbHO
menounoit cpeae (pH Boimre 10) — skeaThim.

[IponuTaB 3TOI BBITSHKKON MOJOCKH (DUIBTPOBAILHONW OyMaru M BBICYIIIUB MX, MOXHO TOJY4HUTh
XOpOILIYI0 WHIMKATOPHYIO Oymary Juisi JOCTaTOYHO TOYHOro ompezneneHuss pH pacTBopoB B KHCIIOH
obnmactu. UToOBl MPUTOTOBUTH HHAMKATOP Ha MIENOYb (KPACHYI0 HHIMKATOPHYIO OyMary) BBITSKKY
KPaCHOKOYAHHOW KamyCcThl Nepe] MpONUThIBaHHEM (UIBTPOBAIBHON Oymaru HYXHO MpeABapUTEIIbHO
MOAKUCINTG 1-2 KamisiMu yKcyca J0MOSIBICHHS PO30BOM OKPACKH.

WNuaukaTopHble CBOMCTBA KpacuUTENsl U3 KPaCHOKAYaHHOM KamyCThl CXOJHBI C JIAKMYCOM: 00JIacTh
nepexojia oKpacku JexuT B uHTepBasie pH 3—12. [[nsa Gosiee TouHoro ompenenenus pH pacTBopa HY»KHO
COCTaBHTD I[BETHYIO LIKATy U3MEHEHHUI OKPAaCKU 3TOro MHAnKaTopa.
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