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\ Onm’r Nel |
I.IeAb onm'ra Hoxasa'rb /:l;e'mm, 9TO COAHeqHLm cxae’r COCTOHT ns
cneKTpa SaerHI/ITb npep;CTaBAeHHe 0 ceMu uBeTax pa,uyrn,
Oﬁopynonanhe' Tas, 10 Kpaes Hanomemmm BOZIOH, 3epKa.ALue,
ycraHOBAeHHoe B BOJle 10 yI‘AOM 25 rpa,uycoB, HCTOYHUK CBeTa |
(COAHue N HaCTOAbHaH AaMHa) \ \ \ \
| | 11 Conepmanme onsrra | | | | | |
B cozmeqm:m JIEHD IIOCTaBI:Te OKOAO OKHa Ta3 C BOJIOH U OILCTHTE B |
HETO 3epKaAo 3epKaAo nymae'rca B IIOI(CTaBKe, TaK KaK yTOA MEXIy
HPIM u nosepxnocrmo BOJIBI ILOA}KeH cocTaBAdTh 25 rpaaycoB. Ecan
36pKaAI:1Ie («IIOHMMAaeT» Ay"-I CBeTa TO B PE3yAbBTATE IIPEAOMACHHA Ayda B
BOJI€ U €T0 orpamennﬂ OT 3epKaAa Ha CTEHEe HAH Ha IIOTOAKE
Bosq-mKHeT paayra.
OTOT OIEBIT MOXKHO npoxaecrn U BE4EPOM: \
TOI‘I[a I/IC’I‘O‘IHI/IKOM CBeTa BBICTyHI/IT HaCTOABHaH AaM'.l'Ia
CneK'rp IIOAy‘II/ITCSI B 3aTeMHeHHOM nomem;eHnn

_ Omzir Ned |

| HeAb onm’ra.

HOKaSaTL lIeTﬂM ‘{TO COAHe'-IHI::II/I CBeT COCTOHT I/I3 cneKTpa 3aKp€HHTL

| IpeiCTABACGHME O CEMHU UBeTax Pamyrd. | | | \ | |
| OGopyzomanme: Tapeaka ¢ BOJIOH, AaK JAS HOTTelH, (yA04Ka» Aas
Eeooc AN | | |||

!

\ [ ' Cozxepmanne onbrra \

' Kammaute B \BO;W KaIlAIO AAKa. Ha HOBerHOC'm BO]II:I o6pa3yeTca

| TOHKasl TIAeHKa. Ee HyXXHO aKKypaTHO CHSTD IIPH TOMOIIH

’cnexmaALHoro npncnocoGAeHua «y}lO‘IKPI» IMaenka AaKa 6y11eT

' I/II‘paTL BCEMH n;BeTaMH HaIllOMHUHAast KPBIAbS CTpeKOSBI qu 6erro
| cBera, nonazgas =Ha TOHKyIO l'IAeHKy, YACTUYHO OTpa}KaeTCH oT

’ Hee a qacm‘{Ho npOXOlIPIT BI‘Ay6L OTpa}KaHCL OT ee BHyTpeHHeH

|
\
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|
\

[k el T[]
I.leu»onu'ra.[ \ \ i \

npe,u;craBAerIe o ¢eMn n;BeTax pa;wrn \ \ \
OGopyaoBanue: TpeXrpaHHAs IpO3padHas IpUsMa. | | |
| || | | |
| 1 | | ||| | Conepmanneonsrra | | | | |
Ecan paccMaTpuBath CKBO3E TpU3My TIpeAMeTE! GeAoro 1BeTa,
\ onm 6GY/IyT BBITASIZIETH [{BETHBIMEL, \ \ \
| C mOMOIIBIO TIPU3MBI MOKHO TIOAYHHTE H300PAKeHHe PAIyTH Ha CTEHe.

IToxasare AeTaMm, ‘ITO COAHeqHLm CBeT COCTOHT ns cneKTpa |3aernn'rb '

|| | OmerNe4

: I.IeAb onm’ra. ' : ‘
l'[oxasa’rb /:(eTﬂM ‘{TO COAHe‘{HLII/I cBe’r cocToH'r ns cneKTpa 3aerrm’rL ‘

npep;c’raBAerIe o) CeMPI uBeTax panyrH. ‘ \

' OGopyaoBanue: AMCT GyMaru, XpyCTaAbHBIH | 60KaA ||

Conepmxanue onbiTa |

' [locraBbTe XpyCTaALHLIH 6okaA Ha 6eALIH AuCT Gymaru. l'Ionpo6yn’re '
roMats 60Kar0M COAHE!‘-II-H:II/I CBeT Ha AHCTG 6y1v1arn nosnaﬁ'rcx
L(BETHbIE IIOAOCBI pa,zwrn




‘ Omnsrr Ne 5
| Ileas ombrra:[logBecTH AeTel K TOHUMAHUIO KAk 06pasyercs paayra.
‘
Conepxanne onbITa |
TTocTaBbTe 2 3epKaAo B| Bo,r(y 1O/ HEOOABLLIIM | yrAOM
| [TotimaliTe 3epKaA0M COAHEYHEIN AyY U HAlPaBbTE €r0 Ha CTEHKY.
fHOBopaanaHTe 3epKaAo JI0 Tex nop IIOKa He memTe Ha CTeHe Cl'IeKTp
'Bona BEIIIOAHSIET POAB IIPHU3MEI pasAaralom;eH CBeT Ha €ro
|cocTaBasfollee. B KOHIlE 3aHATHsA CIPOCHTE AETEH, HA q’ro rroxox{e '
'cAOBO (pa-ay-ra»? Kakas oHa? [TokaxkuTe pamyry pyKaMu. | '
|ClzeMan payra HallOMHHAET AyTY, a C CAMOAETa OHa KasKeTCsd KPyIOM.

| BEZ1 3dE |

|Ilea® omprTa: | | ' [ i |
BbIABUTH 0COGEHHOCTh B3aUMO/IEHCTBHS BYX MATHUTOB: [IPUTSKEHUE
[m| O’I"I‘aAKI/IBaHI/Ie | | ‘

\ [T7i) ‘Co.t’l'e‘px‘ta'ix'ne 6n$n‘*a' | \

'BspOCALm qTaBHT nepe,u; [AeTbMU 3a/1a4y: onpep;eAm‘L Kak OyayT BECTH |
| cebst nBa MarHura, €CAY UX IIOTHECTU ,u;pyr K JIpyTy. Hpeqnoz\oxem/m '
'nposepsno'r IIOHOCS OJIUH MarHUT K JAPYTOMY, IIO/IBEIlIEeHHOMY Ha '

| HUTKE (OHH NPUTATUBAIOTCH). BBIACHAOT, 4TO nponsonp;eT ecAn | |

| IOAHECTH MArHUT APYTOi CTOPOHOU (OHU OTTOAKHYTCS; MATHHUTEI MOI‘yT ‘
'anTs{HyTLc;{ HAY OTTOAKHYTBCS, B 3aBUCHMOCTH OT TOI‘O KaK'I/IMI/I
‘nozuocaMH ponHochb ux p;pyr K ,u.pyry) ‘ “ | \

Onbxr Ne

,I.leu. onbITA: | |
| BeISCHUTE CI‘IOCOGHOCTL Marsura npnramsam HeKoropme npenmen,l.

_ Conepznaxme oneITA |

. _B3pOCAI:IH I[eMOHCTppreT doKyc: MeTassmecKue. npe;[me’rbl He |
|IIaAI0T U3 PYKABHYKHU IIPH pasKUMaHUK PYKH. BmecTte ¢ geTbMu

| BBIACHAET nodeMy. IIpenaaraer aeTdM B34Th IIPEAMETEI U3 APYIHX

|MaTepHaAOB (AepeBo, IIiacTMacca, MeX, TKaHb, fymara) — pyKaBUYKa |

\mepecraer 6b1Th BoAle6HOM. ONpeeAsioT 11o4eMy (B pyKaBHYKE €CTh |

| «4ITOTO», YTO He [aeT yIIaCcTh MEeTAAANYECKHUM IIpeaMeTram). [leTu |

| pACCMATPUBAIOT PYKABUYKY, HAXOAAT MAarHUT, IPOOYIOT IPUMEHUTD

| €T0.

\ ' | | | Onpir Ne (8] | | ‘ \

| Ilea® onmbiTa: BEISBUTE CBOMCTBA MarHUTA: npoxom,u;el—n/le MarHHTHLIx ‘
'cpm '{epes pasAanHe MaTepHaALI Y BeIllecTBa \ '

\ Conepmxanne onbrTa | | \

' B3pocablii TipeaaraeT BEISICHUTH, MOTYT A MATHUTHBIE CHABI |

| IEACTBOBaTh Ha PACCTOSHUH, KaK rr'po'Be'pH'TS (MeAeHHO ITOJIHECTH |
|MarHuT U HaGAlonaTb 3a IIpeAMeTOM; AeHCTBHE MarHuTa npexpamae’rc;{
'Ha BOABILIOM pPaccTossHUM), YTOUHSAIOT, MOTYT AU MarHUTHBIE CHABI |

| IIPOXOZIUTE H€pe3 pasHble MaTePUAABIL, ITO nAﬂ 3TOrO| HaJ0 ceaTs |

| (ToAOKUTE c OZTHOM CTOPOHBI IIpEeaMET, C ;(pyron — MaI‘HHT u | |

] nepememaTL €ro). BeibuparoT Arobol MaTepHaa, npOBepsnoT lIePICTBHe
MArHUTHBIX CHA Y€pe3 HEro; HAKPHIBAIOT MEAKHE IIPEMETEI |

[gem- HHGyI.[B TIO/(HOCAT MarHUT, IPUIIOAHIMAOT €r0; HACKINAIOT MEAKHE
| TIpeIMETHI Ha [ICCAEIyeMbI MaTepuaA u CHU3Y TIOIHOCHT MarHHT ‘
[ deaaror BHBO;:( MaTHUTHBIE CHABI IIPOXOAAT depes| MHOI‘I/Ie MaTepHaAbl.

' B3pocabri npe,zmarae'r JETIM nop;yma'rb KaK HalTH no'repsmHme 9aCHhI
"B ITeCKe Ha [IASIKE, UTOAKY Ha HOAY. | ;

‘ Hpe}IHOAO}KeHHH JieTel TIPOBEPAIOT: TIOMECTHE B |

| TIeCOK MeAlme npe,ume’rbx nozmocsn‘ K| [ITECRY |

MArHAT. |




| | | |
_ | \ ‘ OanT Ne 9| | | ‘
 Ilean an'ra: Haq’rn IIpeaMeTEL, BsanMoneHchyronme c \MarHHTOM
| OIpE/IEANTH MAaTepUAaAb!, He IPUTATMBAIOLIMECS K MATHUTY |
. || | Conepmanue omerta ‘
| [letit paccMaTpHBAIOT BCE IPE/IMETEL, ONPEAEATIOT MATePHAADL. |

| BI:ICKaSLIBa.IOT HpeJII'IOAO}KeHI/IH HTO HpOI/ISOHJIET C rxpemvxe'raMH, ecm

| K HUM| IIOJ{HECTH MarHuT (HeKOfropLIe W3 HUX [IPUTSHYTCH K MaI‘HH’I'y)

» BspocALm npenAaraeT AeTam 0T06paTI; BCe Ha3BaHHbIE MU

| IpeAMeThkI, KOTOpEIE He anTﬂHcha K MarHUTy, ¥ Ha3BaTh Ma'repHaA
PaCCManHBaIOT oCTaBIIKECH HpeILMe’I‘LI HaspIBast MaTepuaa |

' (MeTaaARl) U IpOBEpSAA UX B3aUMOAECHCTBUE C‘MaI‘HI/ITOM HpOBepHIOT

' Bce A Me’I‘a.AALI HpI/ITHI‘HBaIOTCS{ MarHuToM (He BCE; M€/lb, 30A0TO,

' cepe6po aA}OMI/IHI/II/I MAar{HuToM He HpHTﬂPHBaIOTCH)

| | | OmmrrNe 11 | | |
Heab onbrra. [IoKA3ATH MATHATHOE IIOA€ BOKDYT L’{arHHTOB
\ | | Comepmanne onbrra [ | [ ]
,Z[e'm Ha.KpLIBaIOT MaI‘HHTLI KapTOHOM, TTOIHOCSIT CKPEIKH. BBISCHSIOT, |
'Kak p;euc'rByeT MAarHHT: OH IIPUBOJAUT B [BHIKEHHE CKPEIIKHU, OHH|
IBATAIOTCS IO/ AeHCTBHEM MATHHTHBIX CHA. OnpeneAmOT paccq‘osmne
'HA KOTOPOM CKpeIKa HaYHHAeT IPUTATUBATECA K MATHHUTY, MEJACHHO,
‘M31aAeKa TOABOMSA CKPENKY K MarHuTy. C HeGOABIIOH BEICOTEI
'MeJIA€HHO HACBIIAIOT METAAAUYECKHE OITHAKH, PaccmannBaroT
TIOAYYEHHEIe «MarHHUTHbIE» PHCYHKH, KOTOPBIE PACIIOAATAIOTCS GOABILIE y
TIOAKOCOB M PACXOAATCS IIOCEPE/MHE, JleTH BBIACHSIOT, YTO COYETAHMEM |
'HECKOABKMX MATHHTOB MOKHO (HAPHCOBATE» HHTEPECHYIO «MATHUTHYIO

Kap'rm-ly

‘ | \777‘ OII!:IT Ne 10 1 ‘ \
IleAs omerTa: OHpe}leAI/ITL cnocoGHocn. MeTaAAPI‘-IeCKI/IX npe;lmeTOB
' Hamarhn'{nBaTbca\ \ \ \
' \ ‘ | | Comepxanme onerra | | | | |
| BSPOCALIH npemarae’r ,ueTsIM HIO/IHECTH MarsuT K CernKe,
|| paccKasaTh, 4TO C HeH nponsoon (npn’rsmyzsacs) nodemy (Ha Hee |
1| AEUCTBYIOT MarHuTHEIE CHA]:I) OCTOpO}KHO nozmeCTH CerHKy K 60Aee
| MEAKHMM METaAAHYeCKIM npe,ume'raM BBISICHUTE, 9TO C HUMH
| IPOUCXOUT (OHH HprITSIHyAKCB K Cerl'IKe), noqemy (Cerl'IKa crasa
" «MaI‘HHTHOPI») Oc'ropox{no o’rcoe,unHmor IepByIo CKpPENKy OT MarHuTa,
”BTopas{ ,aepxm'rca , BBIACHSIOT not{eMy (cxpenKa HaMaTHHTI/IAaCB) Hetu |
| COCTaBASIOT LIETIOYKY U3 MEAKUX npe,umeros OCTOPO}KHO HOI[HOCH nx
' no oanoMy K paHee Hamammqennomy npenMeTy

T T I [ [ [OmmRe iz [ | [
HéAh onprTa: BraBUTH JleHC’I‘BHﬂ MaI‘HHTHLIX CHA 3eMAH

' TRINTHIN Conepmanue ombiTa |

Bapocz\mn onpamnBaeT'y [eTen, 9To 6y11e'r c 6yAaBKon eCAH HO/THECTH
K Hel MarHuT (ona‘anTaHe'rca, ’I‘aK Kak MeTaAAmecxaa) l'IpOBefpsnoT
nencTBHE Marnwra Ha 6yAaBKy, noAHocs{ €T0 PasHBIMU nomocalvm,

| 0GBICHSIOT | YBI/IlIeHHoe I[e'rn BBISICHSIIOT, KaK 6y11e’r BecTHU cebst HFOAKa
'BOAM3H MaI‘HPITa, BBIIIOAHSISI OITBIT no aAropnTmy CMAa3BIBAIOT m‘om{y
paCTI/I’I‘eALHbIM MaCAOM, OCTOpO}KHO onycxa.ro'r Ha IIOBerHOCTb BO/BI.
PIs,z:aAeKa MEIA€HHO Ha ypoBHE noaepxnoc'rn Bo,u;m IIO{HOCAT MaI‘I-IPIT
'uraa pasBopaanae'rcs{ KOHL];OM K Maruuty. [leTu cMasBIBaoT
'Hamarﬁmennym I/II‘OAKY xmpom aKKypaTHO onycxaro'r Ha nosepxnocn,
BOJIBL. Bamedaror HanpaBAeHHe, OCTOPOIKHO Bpama.ro'r cTakaH (HroAKa '
Boaspam;aeTca B HCXO/IHOE [IOAOXKEHHE). [eTH 0O BACHAIOT nponcxo 3
MeHCTBHEM MaTHUTHBIX CHA 3eMAM. 3aTeM paccmannBam'r '

'KOMIIac, ero ychoKCTBO CpaBHHBaIOT HanpaBAeHne CTpeAKH '

, KOMHaca I/I I/II‘OAKI/I B CTaKaHe




