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0.B. HaranuxuHa, C.B. fHaera
KOFOAY KM/, r. Kupos

BHEYPO4YHOE 3AHATUE

Nno XMMUU U 3KOJ1Iormun
4714 WeCTUuK1aCCHUKOB

UM, ABJISISCE YACTHIO eCTeCTBEHHO-HAYYHOTO 06pasoBaHus,
XBHOCHT CYIIECTBEHHBIA BKJIa/l B HAYYHOE MOHMMAaHUE MUDA.
Ho GOMBIIMHCTBO yUAIUXCA CYMTAIOT STOT IPEAMET CIOKHEIM
Y ACTIBITBIBAIOT 3aTPYAHEHNUA C OCBOEHKEM y4eGHOT0 MaTepUaa.
Cpeny MHOTHX IIPUYUH CJIOKUBIIEHCS CUTYAI[UH — HEZOCTATOK
BHyTpeHHel yuye6HON MoTHBauuy yyamuxcsa 8—11 kraccos. Ha-
UOONbIINI T03HABATEIBHBIHM HHTEpeC K XUMUM, K SKCIIEPUMEH-
TaM MMEIOT yJaiuecsa 6-7 xiaccoB. JJaHHBIN BO3PACT MOXKHO
CYMTaTh Haubosee 6IaTONPUATHBIM VI U3yIEHUS XUMUH, IPU
3TOM O6IIEro YpoBHs 3HAHUM M PasBUTHA a6CTPAKTHOTO MBIII-
JIEHUS yYallUXCs eIIé€ HeZOCTaTOYHO IS BBEIEHUA CUCTEMATH-
9eCKOro Kypca. BEIXO0M U3 JaHHO# CUTyaIiy MOTYT GBITh IIPO-
IIe/ieBTHYECKYe 3aHATHA TI0 XUMUH JUIA YYAIUIXCA 67 KIIaccos,
Harpas/ieHHbIe Ha GOpMHUpOBaHUe YMEHH Hab/I0AaTh U e1aTh
BBIBO/[bI HA OCHOBE Hab/MIOZIeHUH, a TaK)Ke Ha IIOy4eHre IepBo-
HaYaJIbHBIX XUMUYECKUX 3HAHUH.

[Ipeanaraem onucaHue IPONEAEBTUYECKOTO 3aHATHA HA
TeMy «“Pa3HOLIBETHbIE YePHIIA XHBOr0” — HATypaJbHbIe
NIUTMEeHThI» /IS IIeCTUKIACCHUKOB. K opranusanyu 3aHaTus
YYUTENb XUMUH TIpUBIeKaeT yyamuxcsa 10 kiacca B KayecTBe
CBOMX ITOMOILIHUKOB.

Llens 3anamus: cnoco6cTBOBaTh GOPMUPOBAHUIO IIPE/ICTAB-
JieHua y obydaromuxcs 06 0COGeHHOCTSX CTPOEHHSA, XUMUYe-
CKUX ¥ QpU3MYECKUX CBOMCTBAX U IPUMEHEHUS B KU3HY 3HAHUIH
O PaCTUTENIbHBIX IUTMEHTAX.

3azaqu

1) obpazosamenvHble:

— cbopmupoBaTh npeacTaBaeHne 06 0COGEHHOCTAX CTPOEHM,

XUMHYECKUX ¥ QU3NIECKHX CBOMCTBAX PACTUTEIbHEIX ITHT-

MEHTOB;
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— NPEeACTaBUTb OTIMYUTENbHEIE 0COGEHHOCTH
MeXJy Pa3HBIMU PaCTUTEIbHBIMHU [TUTMEH-
TaMu;

— PaccMOTPeTh CITOCOOBI IPUMEHEHNS 3HAHUH
O PaCTUTENbHBIX TUTMEHTAX B PasIMYHBIX
cdepax xKU3HHU YeIoBeKa;

— 0OY4UTH IPOBEAEHUIO XMMHUECKOTO SKC-
NepUMeHTa HaZl UCCIeZyeMbIM 06BEKTOM
Ha IIpEMepe PaCTUTEIbHbIX TUTMEHTOB:
XJI0pOdMUIOB, aHTOIIMAHOB, KAPDOTHHOB;

2) passugarouyue:

— CII0cO6CTBOBATH Pa3BUTHIO KOMMYHUKATHUE-
HBIX HaBBIKOB, YMEHHIO IPaBIIbHO aHa-
JIM3UPOBATh, COIIOCTABJIATh, CDABHUBATS,
06001IaTh T03HABATEIbHEIE OOBEKTEI, Ze-
JIaTh BBIBOZH;

— cI10co6CTBOBATh PA3BUTHIO YMEHUM pabo-
TaTh B IPOEKTHHIX KOMaH/AX;

3) socnumamenvHbsle:

— BOCIUTHIBATh II03HABATENbHBINA UHTEPEC
yJaImuxcs K JanibHeHIeMy U3ydeHHIo 61o-
JIOTUYECKUX ¥ XUMHUYECKUX HAYK;

— obecneyrBaTh MaTPUOTHIECKOE BOCIIMTAHUE;

— npodopUeHTAIUSA YYATTUXCS. ‘
Tun 3aHamus: UHTETPUPOBAHHOE.

Xopx zauaTua

OpraHm3aunoHHbIii MOMeHT (1-2 MuH)

Y4urTeb IPUBETCTBYET YYALUXCA U TIPE/Ia-
raeT BBIICHHTE HX HACTPOH Ha pabory. Kaxkzomy
13 y4Yalyxcs IPe/ylaratoTcs KycO4YeK MOPKOBHY,
KyCOUEK 3eJIEHOT0 A6/I0Ka 1 CIMBa, 3azada KaK-
JIOr0 06yYaroIIerocst — BeIOPaTh TOT KyCOYEK,
KOTODBIH XapaKTepHU3yeT HaCTPOoX Ha pabory,
HO IIOKa OTIOXUThb €ro B CTOPOHY. 3eJIEHOE
s6JI0KO ZO/DKHEL BEIOPATH T€, Y KOTO XOpoIlee
CaMOYyBCTBHE U ONTAUMUACTUYHOE HACTPOEHHUE
U KTO F'OTOB K IIPOAYKTUBHOM eATeTLHOCTH Ha
3aHATAX. MOPKOBb PEKOMEHAYETCA BbIOPATh
TEM, ¥ KOTO HOpMaJIbHOE CAaMOYyBCTBHE H OOBIU-
HOEe HaCTPOEHUEe U, CJIeIOBATeNIbHO, ECTh Pac-
TIOJIOXKEHHOCTD K IIPOAYKTUBHOM y4eOHOH Je-
ArebHOCTU. CIMBY LO/DKHBI BEIOPATh y4aIIyecs,

y KOTOPBIX IUIOXO€ HAaCTPOEHUE M OTCYTCTBYET
TOTOBHOCTb K paboTe Ha 3aHATUM. Jlanee yuu-
TeJTb COBMECTHO C yJaIlMUCS OpraHH3yeT SMO-
IIMOHAIBHYIO pedieKCcHio, HacTpauBaeT UX Ha
NIOTy4eHre HOBOM U MHTepeCHOU NHDOPMAITHH.

AxTyanusauus 3HaHuii (3—4 MuH)

Yuurens npeznaraer o6yJalmuMcsa pac-
CMOTPETH BBIJaHHBIE UM 06pasIibl IPOAYKTOB
U OTBETUTH Ha BOIIPOCHL.

e [loyeMy Hall MUpP pPa3HOIIBETHBIH?

e Kakue BelecTBa OKpalieHbI?

e 3adeM Hy)XXHbI HaTypaJbHbIe KPaCUTEH?

e I'7le MX HaMTH U KaK BBIAEIUTE?

OTBeTEI Ha BOIIPOCH ¥ MIX 0OCY»KAEHHUE TI03-
BOJIAIOT CHOPMY/IIPOBATE TEMY 3aHATHA «Pa3HO-
LIBETHBIE YePHIWIA KUBOI'O — HATypa/IbHbIE ITHT-
MEHTBI». YUUTesb IPECTaR/IAET IIeCTUKIIACCHU-
KaM CBOMX IIOMOIITHUKOB — y4Jarixesa 10 kiacca.

BeeneHue HoBoro matepuana (7—10 MuH)

W3BecTHbIN durank Yunbam Panelt yreepxaan,
YTO KPacHbIi LIBET KPOBY U 3€NEHBIN LBET TPABLI
COCTaBNISIOT TaliHbl, «B KOTOPbLIE HUKTO HE MOXET
MPOHUKHYTL». HO MPOLLIO OKOJO CTa JIET, Y Mbl MO-
XXEM GKa3aTb, YTO ITVX TaiiH OObLLIE HE CYLLECTBYET.

LIBeT, Kak NpakTU4eCKU KaXA08 CNOXHOE aBne-
HWE NpPKUPoabl, UMEET 0COBEHHOCTU, OTHOCKMBbIE
HAMU K PasinyHLIM 061aCTAM eCTeCTBOZHAHUS.
CBoiicTBa CBETOBOIO Ny4a, Ero NPUPoLa, GrekTp,
9Heprug, KOTOpyio TOT UK UHOM Ny4 HECET, — Ma-
Tepwvan, ndydaemblii Ha ypokax duamnku. Okpacky
BELLECTBA U NPUYUHLI €8 BO3HUKHOBEHUS UCChe-
[YI0T HE TONIbKO Guankn, HO 1 xumuku. Mpupoaa
BOCMNPUATUS LIBETA YesIOBeKOM — MpeporaTuea
6uonorun, BO3AENCTBINE LBETA HA YeNloBeka —
061acTb NCUXONOrN 1 3KONOrUN.

LiBeT TOro unu MHOro y4acTka pagyry Takke,
Kak 1 LBeT nto6oro oKpalLeHHOro BELLECTBa, Or-
penensieTcs Tov AIMHOM BONHbI, SHEPrisl KOTOPOM
npeobnanaeTt B JaHHOM uany4yeHuu. ConHey-
HbIM Ny4 comepXxuT B cebe BCe LiBeTa pamyru
W CBETOBbIE BOJIHbI PA3NUYHON AMHbI. Ecnn
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BELLEeCTBO CNOCOBHO NOrAOLLAThL TOMLKO KBAHTHI
OMpefenéHHON 3Heprum, To 3TO OAHO3HAYHO Of-
penenset v uBeT Bellectsa. Korpa 6enbiii caer,
rnagas Ha kakoe-nnbo TBEPAOE TeNo, NOSHOCTbIO
paccensaertcs MM, TO Takoe TENO KaxXeTcs Halle-
My rna3y 6ecuUBETHbIM, 6EbIM, HEOKPALLIEHHbIM.
Hao6oport, ecnu Bce nagawoume Ha Teno nyuu
UM NOrnoLaioTea, TO NOMy4aeTes BneYyaTneHne
4€pHoro LBeTa. HakoHew, Tena, nornowanLme
O[IHM 13 NafAKoLIUX MPOCTLIX y4eit U pacceu-
BaloLLMe APYre U3 HUX, KaXyTCA HalLeMmy rnasy
UBETHbIMM UM OKpalleHHbIMU. LIBET aBnsieTces,
TakuM 06pasoM, peaynsTatom nabuparensHoro
MOrNOLLEHNS ONPEAENEHHbIX Y4aCTKOB B Hernpe-
PLIBHOM CMekTpe napawLliero 6enoro ceeta.

OxpalueHHble BELLECTBA HA3bIBAIOT MUMMEH-
Tamu. OT XMMUYECKOIA CTPYKTYPLI MONEKyNk! Be-
LlecTsa 3aBUCKT, JIy41 KaKon 4/WiHbI BOIHbI OHO
nornowaet. Ta uiu UHas YacTb MONEKYNb (U
GYHKUMOHaNLHAA rpynna) oTBeYaeT 3a norno-
LieHWe nyya ¢ onpeaenéHHon ANMHOM BOMHBI.

Hanee yauresns npeiaraeT KaxaoMy u3 y4a-
IMXCA BRITAIIUTD U3 YEPHOTO MEIOYKa KoHbe-
Ty. 110 IIBeTy KOHET POUCXOAUT pasze/ieHue
Ha TPY KOMaH/[bl, KaXK/[as U3 KOTOPBIX MOTyYaeT
CBOE MHAMBUAyaIbHOE 3a/iaHue. Kaxas rpymma
TI0Z PyKOBOACTBOM KypaTopa-CTapIIeKIacCHUKA
ysyyaeT MH$OpMaIHTo 06 OHOM K3 rpyI HaTy-
PAJIBHBIX PaCTHTEIbHbIX TIUTMEHTOB, BBIZIJIIET
IINTMEHTBI 3 COOTBETCTBYIOLIETO IPUPOIHOTO
MCTOYHHMKA U 3aTEM 3HAaKOMMT OHOK/IACCHUKOB
C pe3y/ETaTaMy CBOEH paboTEL

FpynnoBas pa6oTa u BbinonHeHue
3KCMepuMeHTa

Ipynna 1 — E140 (xnopodunnst) «A ou
maxotil 3enéuwtiil..»

JlecATHK/IaCCHUK ZeMOHCTPUpYeT hopMyIty
x10podrua, o6panias BHUMAHLe, 9To Ha CAMOM
A€Ie 3TO He OAHO BEIIECTBO, & HECKOBKO, BEIE-
JIAET B CTPYKTYPe XPOMOGOPHYIO IPyIy, 06D~
ACHSIET, YTO GOJBINOH HEIO/MAPHEIA bparmMeHT
MOJIEKYJTBI He IIO3BOIAET XI0POIIIAM XOPOIIO
PacTBOPATHCA B BOZE, & 3HAYKT, IS U3B/ICYEHUA
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BTOTO KPaCHTE/I Hy)KHO MCTIONb30BaTh OPraHU-
YeCKHe PaCTBOPUTE/TH, HATIPHMED CITHPT.
IIpOBOAUTCA SKCIIEPUMEHT II0 H3B/IEUCHUTO
X0podWIIa CIIMPTOM M3 JIECTA KOMHATHOTO
pacTeHHq TUbHCKyca, a 3aTeM — GyMakHas
XpoMaTorpadus SKCTPAKTA, TIO3BOJITIONAS 06-
HaPYKUTb €IIE M KETThIC KCaHTODWITHL. 3aTeM
IECTHKITACCHUKY I10/] PyKOBOJICTEOM KypaTopa-
ACCATHKIIACCHHKA BBUICHAIOT XMMIIECKYIO CYTh
CE30HHOT'0 M3MEHEHUS OKPACKY JIUCTHEB.

Hxcmpykyuonuas kapma N2 1

IJens pabomal: UYUUTE 0COBEHHOCTH pac-
TUT@/IBHOTO MHTMEHTa XI0podyIIa.

O6opydosaHue u Mmamepuansl: TUCTLA TH-
Buckyca, cTynxa ¢ TIeCTHKOM, HOKHHUIIBI, peY-
HOH IIECOK, BODOHKA KOHIYECKast CTEKJITHHAA,
¢unsTpoBanbHag Gymara, TIPOOUPKH, IITATHB
AJIA IPOBUPOK, STAHOI.

Teopemuueckuil mamepuan dns 2pynns.

Camblii riaBHBII TUTMEHT pacTeHuit, KOTo-
PEI¥ 0GYCIOBTMBAET UX IPUHAZIEKHOCTD K OT-
ACTEHOMY 3e/1EHOMY LIapCTBY, — XIOPOGIILL
OH cozepxuTCs B 3e/IEHBIX YACTAX PACTEHUEL
(ot 0,6 10 1,2% OT Macch CYXOro JINCTA).

B ocHOBe cTpyKTyphI X710pOodua 1e)uT
nop@upuH — TONAPHAsT YaCTh MOMEKYIIbI, 06-
pasyromas noppUpPHHOBOE SAPO, ¥ PUTONBHEIH
«XBOCT» (OCTATOK OZIHOATOMHOTO HeTPeZe/IbHO-
ro cnupra dutona). B cocras mopduprHOBoro
AApa BXOAWUT aTOM MAarHUsi, ONpeZeIAronuil
dusuyeckue u xuMUYeckue cBolicTBa XJIOpO-
¢wina. duTON He yYacTByeT B MOMIONIEHHH
CBETa, HO OPHEHTUPYET MOJIEKYITY XJI0pPOdIIITa
B CTPYKTYpe XJIOPOILIACTA.

B ommrave ot 0GUIMPHEBIX rPyIIT aHTOIHAHOB,
KapOTHHOW/OB, QNIaBOHOB U GJIaBOHOIOB, B KJIET-
Kax BCeX BBICLINX PACTEHUI COAEPIKATCA TOIBKO
ABe GOPMBI XJI0podHILTa — 3€/IEHBIH C CHHEBa-
ThIM OTTEHKOM XJIOPOQILT a U 3€/IEHBIH C 3KeTTO-
BaTBIM OTTEHKOM X/10podrunt b. Xnopoduur a xa-
PaKTEpEeH /I BCEX BUZIOB (pOTOCHHTESUPYIOIAX
pacTeHui. Xyopodu b pucyTeTByeT B JmCThax
BBICIIMX DACTEHHMH U B GOMBIIMHCTBE BOZOPOC-
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Jieii. Bypble BOZOPOCIH, KPOME TOTO, COAepKaT
XJI0podWILI ¢, a KpacHble — x1opoduu d.

X00 pabomut

1. HapexxsTe MUCTbA TUOUCKYCa, IEPETPUTE
HX B CTyIIKe IIECTUKOM C HeGOIbIINM KOIHUIec-
TBOM IIeCKa /IO YBIQXKHEHUs, 3aTeM 06aBbTe
He60/IbIIoe KOUYECTBO STAHO/A, IPOZ0/DKAl-
Te pacTUpaHue.

2. C momouIbo GUIBTPOBAIBHOM Gymaru
OTZIE/TUTE JUCThA OT CIIMPTOBOT'O U3B/IEUEHHU,
nposeauTe GyMaXKHyI0 XpoMaTorpaduio us-
BJIE€YEHMs, HCIIONb3Ys B KAYECTBE IOABIDKHON
basbl STWIOBEI CIIUPT.

3. [IpoaHanuaupyiTe pe3yabTaTsl XpoMa-
TorpadupoBaHus, HONpobyiiTe 06BACHUTS,
TI0YEMY XKeJITEIOT OCEHHUE JIUCThA.

I'pynna 2 — E160 (kapomunoudwsr)
«A cez0a U MOPKOBKA GbLIA OPAHICEBOTL?>

JecATUKIaCCHUK IEMOHCTPUPYeET GopMyIy
KapOTHHOM/IOB, 06palljas BHUMAaHMe, YTO Ha ca-
MOM /IeJI€ 3TO He OZ[HO BEIIECTBO, a HECKOMBKO,
BBIZIETIAET B CTPYKTYPe XpPOMOGOPHYIO IPyIIILY,
06pACHAET, 4TO GOMBIION HEMOMAPHLIN dpar-
MEHT MOJIEKYIIHI He TT03BOJIAET KAPOTUHOUAAM
XOPOIIO PacTBOPATECA B BOAE, a 3HAYMUT, JIA
U3BJ/IEYEHHA 3TOTO KPACKUTEIS H’KHO UCIIOJB30-
BaTb OPTaHUYECKHE PACTBOPUTEIH, HAIPUMED
CIIHPT WIKM PACTUTEIBHOE MACIIO.

ITpOBOAUTCS SKCIEPUMEHT I10 U3BJIEYEHUIO
KapOTHHOHM/IOB U3 CYLIEHEBIX JIETIECTKOB KaJIEH-
JTYJIBI JIEKAPCTBEHHOI. JI/ISI 5TOTO CYIIEHEIe JIe-
MIECTKH KUOATAT C AUCTHUINPOBAaHHOM BOIOM,
NIepeMeNIuBaoT CO CIIUPTOM U alleTOHOM (IO
tArou!). Yyamumcs IpeanaraioT Takke TI03Ha-
KOMMUTLCA ¢ pe3y/IbTaTaMH U3BJACYEHHA Kapo-
THUHOWJIOB U3 I[BETKOB KAJIEH/YJILI PACTUTEb-
HEIM MacJIOM B O€H3HHOM (3TH OIBITHL IPOAE-
JILIBAIOT 3apaHee). 3aTeM IIEeCTUKIACCHUKU
I107] PYKOBOZCTBOM KypaTOpa-AeCATHUKIACCHHU-
Ka BBIACHAIOT, KaK IIPUTOTOBUTh MOPKOBHEIH
casaT, YTo6bl MAaKCUMAILHO IIOJHO M3BJIEeYb
BCE KAPOTWHOUAHI U3 OBOIIA, HEOOXOAMMEIE
/UL XOPOIIETO 3pEeHUs, TaK KaK KAPDOTUHEI SB-
JISTIOTCS IIDOBUTAMUHOM A.

Hncmpyxyuonnas kapma N° 2

Ob6opydosarue u mamepuanst: IBETH Ka-
JIEHZIYJIBl JIEKAPCTBEHHOM, IPOGUPKH C TPo-
OKxamu, IITaTHB A7 IPOGHPOK, IPOBUpPKOAED-
JKaTeJH, CIIMPTOBKA, CIIMYKa, ropsyas Boza,
CIIUPT, CTEK/IAHHbIE NTAJIOYKH, PACTUTEIBHOE
MacjIo ¥ aleToH.

Llens nabopamoproil pabomyl: U3yIUTh
0CO6EHHOCTH CTPOEHUS KAPOTHHOB.

Teopemuueckuil mamepuan ons epynnwt

Y HEKOTOpEIX, HEMHOTOYMCIEHHBIX IO
CPaBHEHHIO C «aHTOLMAHOBOM» IPYIIIOH, BU-
ZIOB DACTEHUI OpaH)KeBasa U KPACHO-KOPHYHe-
Bast OKpacKa IJBETKOB (TareTec MpsIMOCTOSYMH,
HacTypuua 60bINasn) WK IUIOA0B (TOMATEL,
UTUIIOBHUK, JIAaHABIII MalCKUH) 00ycioBIeHa
He PacTBOPEHHBIMH B KJIETOYHOM COKE aH-
TOLMAHAMM, a HaXOAAIUMHUCS IIPEUMYIIECT-
BEHHO B XXEJITHIX ¥ OPAHXXEBHIX IIACTHAAX
(xpomontacTax) MUrMeHTaMH TPYIIIBI Kapo-
TUHOW/IOB. KapOTHHOMABI coZepKaTes Mpak-
THYECKH BO BCEX OpraHax pacTeHHI — IBeT-
Kax, JIUCThSX, IIOAAX W ceMeHax. B JIMCThIX
U 3eJIEHEIX IUIOAAX KapOTHHOWZABI HAXOAATCA
B XJIOPOILIACTAX, I7le MaCKUPYIOTCA XJI0POGII-
JIOM, U B XpoMoILtacTax. KapoTuHonzgs: Hepac-
TBOPHMMBI B BOZIe, HO XOPOIIIO U3BJIEKAOTCI U3
IUIACTH/, OPTaHUYIECKUMU PAaCTBOPUTEIAMU
(6ensun, cnupr). VX 1BeET, B OTIMYME OT aH-
TOLMAHOB, HE 3aBUCUT OT KUCJIIOTHOCTHU CPEIHL.

Bce xapoTHHOUAEI ITO CBOEH MpUpPOZE —
JKMPBI WIY TIOJIMEHOBBIE COeIUHEHHSI, COCTOS-
IIKe U3 BOCbMH OCTaTKOB H30IIPEHa, KOTOphIE
00pazyioT Ilellb KOHBIOTUPOBAHHEIX CBSA3EH.
KapoTuHonas! BKIIOYAIOT JBE OCHOBHBIE IPYII-
IIEL CTPYKTYPHO GIM3KUX BEIECTB: KAPOTUHE
Y KCAHTO(JLIIHL.

KaporuHouzas! BMecTe ¢ $pIaBOHOBBIMHU
IIUTMEHTaMU TIPUAAIOT XKEITHIH 1[BET JMCThAM
¥ BEHYMKAaM LIBETKOB OIyplia, THIKBBI, OZyBaH-
YMKa, JIOTUKOB, KyNaJTbHUIIbI, KaIy)KHHUIHL,
YKCTOTENIA, IIOCOMTHEYHUKA, IUI0ZAaM KyKypPY3bl,
TBIKBEI, KabauKoB, 6akiaxaHoB, aciIéHa, mo-
MWZIOPa, JBIHY, & TAKKE MHOTHX IIUTPYCOBHIX.
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Xo00 pabomut

1. TlomecTHTe JIeNeCTKY IIBETOB KaJEHyJIbI
JIEKaPCTBEHHOM B OTZeIbHbIE IPOOUPKH.

2. B mpobupku 3aneiiTe 1Mo 5-7 MJI BOZBI
U ciupTa. JIemecTKY ¢ BOZOM IIPOKUTIATHTE He-
CKOJIBKO MUHYT. OX/IaziuTe IPOGUPKY, OLIEHHUTE
okpacky. Cozep>kuMoe IPOGUPKU CO CIIUPTOM
TIATEIbHO TIepeMellaiTe CTeKIAHHON aloy-
Koii. CpaBHHTE OKPaCKH BOZHOTO H CITMPTOBOTO
U3BJIEYEHUMN.

3. PaccmorpuTe Ipo6HpPKH, B KOTOPBIX IIPO-
HU3BOZAMIOCH HU3BJIeUeHHe KapOTHHOUJOB U3
JIETIECTKOB KaJIEH/YJIbl PACTUTEIHHBIM Mac-
sioM (CpaBHUTE OKPACKY C UCXOAHBIM IBETOM
Macia) U aneToHoM. He oTKprIBaiiTe mpobKy
IPOGUPKY C aleTOHOM!

4, IlpeAnonoxuTe, KAKOM UHIPEAUEHT BbI
OBl BKIIOUWIM B CAJIAT, YTOOE MAaKCUMAaTLHO
M3BJIEKaINCh KAPOTUHONABI MOPKOBH, ABJIAIO-
I[Uecs TIPOBUTAMUHOM A, HEOOXOAUMEIM IS
XOPOIIEro 3peHus.

I'pynna 3 — E163 (aumouyuanst) «Kpac-
Hblll, CUHULL, UONEMOBBIIL U HE MOJbKO»

JleCITUKTACCHUK IEMOHCTPUPYET GOPMYILY
aHTOLMAHOB, obpamias BHUMAaHHE, YTO Ha Ca-
MOM ZieJie 3TO He OIHO BeILIeCTBO, & HECKOJIBKO,
BBIZIENIIET B CTPYKType XpOMOGOPHYIO TPYyII-
1Ty, 06BACHAET, YTO GOJIBIIOE YHCIIO OAPHBIX
GYHKIMOHATBHEIX TPYIII TTO3BOJIAET aHTOIMA-
HaM XOPOIIO PACTBOPATHCA B BOZJE, a 3HAYUUT,
1S U3BJIEYEHHUSA STOTO KPacUTeJIs He Tpebyercs
IIPYMeHeHNe OPraHUIeCKUX PaCTBOPUTENIEH.

Yuamuecs 3KCIIEPUMEHTAIFHO U3BJIEKAIOT
aHTOLMAHbI BOZOW U3 JIMCTHEB KUCIMITEI KOM-
HaTHOM WU Koseyca. 3aTeM LIeCTUKIACCHUKA
T107], PYKOBOZICTBOM KypaTopa-ZIeCATUKIACCHUKA
BBIACHAIOT, KAKMM 06pa3oM OCyIIEeCTBISETCS
IIMTaHKe 3TOTO PaCTEHUs, ECIIH IETAM H3BECTHA
posb xyopodruia B Iporecce GpOTOCHHTE3A.
BrickasaHHOe IIpeJIOKEHHE O TOM, YTO M XJIO-
POIILT B JIUCTHSX TOXKE IIPUCYTCTBYET, YIaIH-
ecs TPOBEPAIOT U3BJIEYEHUEM €r0 U3 JIMCTHER
coupToM. C BOAHBIM U3B/IE€YEHEM aHTOIIMAHOB
Ijeleco06pasHoO IPOBECTH SKCIIEPUMEHT, TI03BO-
JIAIOIIMH YCTAaHOBUTB UX CIIOCOGHOCT U3MEHATh
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OKpAacCKy B 3aBUCUMOCTH OT KVCIOTHOCTH CPEZIBL,
T.e. BO3MOXXHOCTh IIPHMEHEHNA aHTOLIMaHOB
B Ka4eCTBe KUCIOTHO-OCHOBHOTO MHAMKATOPA.

Hucmpykuuonnas kapma N2 3

Ob6opydosarue u mamepuansl: KUCIULA
KOMHATHAasI WIU KOJeyC ¢ GHUONETOBEIMU JIHC-
THAMH, CTYIIKA C IIECTUKOM, HOKHHMIIBI, Ped-
HO IIeCOK, BODOHKA KOHMYEeCKas CTEK/ITHHAA,
¢bwisTpoBanbHas 6Gymara, IpOOUPKY, MITATHUB
JUIsi IpOOMPOK, 3TaHoJI, pa3baBiIeHHbIN pac-
TBOp THAPOKCHZA HATPUA U COTHOM KUCIOTEL

ITenv pabomel: U3y4UTH OCOGEHHOCTH pac-
TUTEIbHBIX IMTMEHTOB aHTOLIMAHOB.

Teopemuueckuti mamepuan 018 2pynnul

Yro onpezenaeT OKpacKy PO30BBIX, CHpe-
HEeBBIX, CHHUX U QUOJIETOBHIX I[BeTKOB? Kak
9TO HH YAWBUTEIbHO, HO BTH IIBETA OIIPE/E-
JISIeT OfjHA I'PYIa MUTMEHTOB — aHTOLIMAHEHI,
BIIEPBBIE BBIZIeJIEHHBIE U3 IIBETKOB BaCWIbKa
cuHero. Ecim oprau pacteHnsa nmMeeT romy6oH,
CUHUH, GUONETOBBIA LBET, TO HET HUKAKOTO
COMHEeHUS B TOM, UTO er0 OKpacka 0byciioBe-
Ha aHTOLMaHaMH. AHTOLMaHbl — IIMKO3H/EI,
BO3HUKAIOIINE IIPU COeMHEHUN Pa3IUYHBIX
€axapoB C IUKIMYECKUMU COeINHEHUIMU, Ha-
3bIBAEMEIMHU aHTOLMaHWAWHaMU. CofepKaTcs
aHTOLIMaHBI B KJIETOYHOM COKe (BaKyo/six), 3Ha-
YUTEIBbHO pee — B KJIETOYHBIX 060I0YKaX.

U3BecTHO 60see 500 MHAUBHAYATbHBIX
aHTOLIMAHOBBIX COEAUHEHUU, U YHCIO UX
IIOCTOSIHHO YBEJIMYUBaeTcs. Bce OHU MMEIOT
C15-ymiepoaHeIil cKeeT — ZiBa GEH30IbHAIX
konbLa A u B, coeaunéHHbIX C3-pparMeHTOM,
KOTOPEIM C aTOMOM KMCJIOPOZia 06pasyer y-IIu-
poHoBoOe KombI[0 (C-KOMBIIO).

B npucyTcTBUM MENOYM B MOJIEKY/IAaX aHTO-
I[IaHOB IIPOMCXOAUT IIepErPyIITMPOBKA JBOMHBIX
¥ OfIVHAPHBIX CBA3E MeX/ly aTOMaMH yIJIepoaa,
YTO IPUBOAUT K 06Pa30BaHIIO HOBOI'O XpPOMOGO-
pa — B IIEJIOYHOM CpeZie aHTOLMAHKI Tprobpe-
TalOT CUHUH WX CUHe-3e/IEHEIH IBeT. [loaToMy
HX MO>KHO HCTIONb30BaTh B KAUeCTBE KUC/IOTHO-
IIEJIOYHBIX MHAMKATOPOB. [1pu feficTBruy MuHe-



PaJIBHBIX ¥ OPraHUYECKUX KUC/IOT aHTOLHAHE
06pasyroT COM KPaCHOTO, TIPH AEHCTBUY LIIeI0-
yeli — cuHero 1BeTa. Ha I[BeT aHTOIMaHOB BIIK-
€T TaKKe CIIOCOOHOCTb 3THX ITUTMEHTOB 06paso-
BBIBaTh KOMIUIEKCHEIE COEIMHEHUS C METa/UTaMHU.
Y4€HEle onaraor, 4To GHOIETOBBIE IUCThS
HEKOTOPBIX PACTeHUH, TAaKUX KaK ITEPCUACKUAM
IIMTOBHUK, BeIlleHKa U IeKOpaTHBHAA KaIlyCTa,
MOTYT ZeHCTBOBATh KaK €CTECTBEHHEBIN COJI-
HII€3aLIUTHEIM KpPeM, IPeoXpaHssa KIETKH
pacTeHuA OT CAMIIKOM 60JIBIIOT0 KOIHYECTBA
cBeTa. PacTeHUs, KOTOPHIE IOyJaloT C/IHIIKOM
MHOT'O COTHEYHOT'O CBETa, MOTYT CTPaZaTh OT
GOTOMHIOUPOBAHNS, CHIYKEHUSA CIIOCOGHOCTH
pacTeHui OCyIeCTBIATh GOTOCUHTES. A TIOC-
KOJIbKY BBICOKHH YPOBEHb aHTOLIMAHWHA YACTO
IPOABJIAETCSA BMECTE C BHICOKOM KOHIIEHTpAIH-
el AN0BUTEIX GEHOJIOB, BO3MOXKHO, 4TO Qroe-
TOBBIE JIMCTh HEKOTOPHIX PACTEHU IIOMOTaI0T
OTIYTHBATh 'OJIOAHBIX TPABOSAHBIX.

X00 pabomut

1. HapexbTe TMCTbA KUCIUIIBI KOMHATHOM
WM KOJIEyCa, IIEPETPUTE UX B CTYTIKE IIECTH-
KOM C HeGOJBUIMM KOJIUYECTBOM IIecKa Jo
YBI@XHEHU, 3aTEM Z00aBbTe HeGONbIIOE KO-
JIMYECTBO BOJBL, IPOAODKANTE pacTUpaHUe.

2. C momonipio GrIbTpoBabHOM GyMaru oT-
AEJIATE JIVCTbsA OT BOAHOIO U3B/IEYEHNA, IIPOBe-
AuTe 6yMaXKHYIO XpoMaTorpadHIo H3B/IedeH s,
MCIIOJIb3YsA B KA4ECTBE NOABYKHON dasbl BOIy.

3. IIOBTOpUTE SKCIIEPUMEHT, UCIIONb3YSI
B Ka4eCTBE DKCTpareHTa STHIOBBIH CIIHPT.
O6cyauTe MOTyYeHHbBIE Pe3YIbTaThL.

4. BomHEIA paCTBOP aHTOI[UAHOB PasZieIUTe
Ha Tpu pobupkH, B nepsyro Ao6aBbTe HECKOIb-
KO KalleJIb paCTBOpa IIEI04YH, BO BTOPYIO0 — He-
CKOJILKO KaTleNlb PacTBOpA KHCIOTHI, TPETHIO OC-
TaBbTe /JIA CpaBHEHMA. Kak BEI cqUTaeTe, MOT'YT
71 GBITH MCIIONB30BAHBI aHTOLIUAHEI B KAYECTBE
KHCJIOTHO-OCHOBHOT'O MHAMKATOpa?

3akpenneHue U3y4eHHOro matepuana
(8-10 muH)

Yualyecs BBICTYIAIOT C BEIBOJAMH IIO
npozenaHHoi pabote. ['pynme! opMuUpyoTes
TaKUM 06pa3oM, 4TO B K&XK/JOM M3 HUX OKa3kl-
BaeTCA IIECTUKIACCHUK, BHITOHABIINN MUHH-
IIPOEKT II0 TOM M/IX MHOM TpyIIle HaTypasib-
HBIX IMTMEHTOB. ITocjIe BBICTYIUIEHHUS TPYIIIIEL
3TH y4amuecs KpaTKO PacCKaskIBAIOT O CBOEH
pa6ore. Yuamuecs 10 xracca KOppEKTUPYIOT
Y IOTIOIHAIOT OTBETHI IIECTUKIACCHUKOB.

MNopeeneHue UTOroe 3aHaATUS,
pednekcus (2 MUH)

YauTens o6CyKaeT ¢ yIaIAMUCS, JOCTHL -
HyTa JIK LIeJIb 3aHATHs, IIOABOAUT UTOTH pabo-
TBL. 3aT€M y4IUTENb IIpeylaraeT yyaumcs Bep-
HyTbCA K 38JaHUI0, KOTOPOE OHU BBITIOTHSIN
B Havajle 3aHATHUA, — OIleHKe COOCTBEHHOTO
HAaCTPOEHUA IMyTEéM BbIOOpa 3eJIEHOro s67I0Ka,
MODKOBH WY CJIMBEL Pe3yneraTsl BEIOOpa M03-
BOJISIOT BHIABUATDH, HACKOJIBKO YYaIlXMCS TIOH-
PaBUJIOCH 3aHATHE, OBUIO I UM MHTEPECHO.

YuuTtenb 3aBepliaeT 3aHATUE LIUTATOU
Xana Kanppuna: «He cymiecTByeT HU OZHOM
TPaBUHKM, HY OJHOI'O IIBETa B 3TOM MUPE, YTO
He TIpeZiHAa3HAUYeHBl HeCTU PaZiocTh U 3HAHHe
JIFOZAM», i)
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