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ITosicHuTeIbHAA 3aMICKa
1. HanpaBJjieHHOCTBH

EcrecTBeHHOHaY4Has! OOIIEKYJIBTYPHOTO YPOBHS
2. AKTyaJIbHOCTb

B koHTeKkcTe peain3anuy CTaHAApTOB HOBOT'O ITOKOJIEHUS CYLIECTBYET IOTPEOHOCTH B
BBISIBJICHUM CIIOCOOHOCTEH JeTed, UX MNpo(hecCHOHAIBHBIX CKIOHHOCTEH, B TOM YHUCIIE
omap&HHBIX NeTel. Ponutenu u yuuTens — NpOBOJAHUKU PeOEHKA B MHUP B3POCIIOHN JKU3HU —
00ECIOKOEHbI CHI)KEHUEM YPOBHS MHTEJUIEKTA U BOCIIUTAHHOCTU JAETel, ToBOpAT 00 yTpare
MMH MHTEpeca K 3HAHHUSM, CMBICIIa 00pa30BaHusl, YMEHHS CaMOCTOATEIHHO OPHEHTHUPOBATHCS
B OrPOMHOM IIOTOKE HH(poOpMalMU. AKTyaJbHOCTh IpeiiaraeMoi o0pa3oBaTeIbHON
IIPOrpaMMBbl TAK)KE OIPEIEIAETCS 3alpocaM CO CTOPOHBI POAMTEINICH ydaluuxcs S5-7 KJIaccoB,
6onee 70% KOTOPBIX JKEJIAIOT, YTOOBI X JAETH ObUIM 3HAKOMBI C OCHOBAMU (PU3UKH.

B ycnoBusX COBpeMEHHOW KJIACCHO-YPOUHOM CHCTEMBbl HAONIOAAeTCS OTPHIB
SMOLIMOHAJIBHOTO U PAalMOHAIBHOIO MBIIIJICHUS YYEHUKOB. B HaydalbHBIX Kjaccax
MOSIBJISIFOTCS. MHOTOYMCIIEHHBIE BOIIPOCHI, «IIOYEMY», Ha KOTOpPbIE YYEHHUKH HE Bcerja
YCIIEBAIOT MOJYYUTh OTBETHI HA TPAJAULIMOHHOM YpOKe. YueOHas IesTeIbHOCTh MIKOJIbHUKOB
IpU TPAJIULUOHHOM OOYYEHHMM HOCUT B OCHOBHOM pENPOJYKTHUBHBIM XapakTep, 4YTO
(opMHpYyeT UCHOIHUTENbCKYIO KYJIbTYpYy JIMYHOCTH, HO HE TBOpYecKyro. ['maBHOM 3amaueit
nporpammbl  «PRO-¢usukay sBisercs o0beIWHEHHE SMOIMOHAIBLHOTO BOCHPHUATHS C
panuoHansHbIM. K coxaneHMio, B HacTosllee BpPEMs HE BCErAa €CTb BO3MOXHOCTb
COIPOBOKAATH 3aHATUSI HATYPHBIM 3KCIIEPHUMEHTOM, 0COOEHHO TaKWM, 4TOOBI Y4acTBOBAIU
Bce JeTH. DuU3NUeCKHi DKCIEPUMEHT HE CTOJBKO CPEICTBO HArSIAHOCTH, CKOJBKO
HeoOxoauMas 0a3a M HHCTPYMEHT Pa3BUTHS CIIOCOOHOCTEH.

IIporpaMMa BKJIIOUAET JBa OCHOBHBIX COJAEp)KAaTeIbHBIX pasznena: «M3mepenus» u
«Pu3nuecKkre SBJIECHUSN», MOCIECIHUI OXBaThIBAET BCE OCHOBHBIE SIBJICHMS: MEXaHUYECKUE,
TEIUIOBbIE, IEKTPUYECKUE, MarHUTHBIE, 3BYKOBBIE, CBETOBbIE. B paMkax mepBoro pasneina
Ha 0a3e Marepuasia HadaJbHOM IIKOJBl PACIIUPSIIOTCS TNPEJCTABICHUS YYalIUXCS O
HaAOJIOACHUSAX, ONBITAX U U3MEPEHUIX U UX B3aMMOCBS3U IPU U3YUYEHUH OOBEKTOB MPHUPOJIBI.
Bropoit u Tpetuit pazzmen yrayOnseT M cHUCTEMaTHU3UPYeT 3HaHUSA O (PU3MYECKUX Tenax,
SBJICHUSIX, CIIOCO0AaX MX OMHUCAHHUS U 3aKOHAX, JeXKalluX B UX OCHOBE. Bompockl coxpaHeHus
U YKpEeIUIeHHs  370pOBbs, 0€30MacHOro TMOBEAEHUS B  OKpYyXawlled  cpere,
pecypcocOeperaromniero norpediaeHus, a Takxke MpoOaeM 3alluThl cpelibl OT 3arps3HeHus U
COXpPaHEHHUs MPUPOJbI BKIIOYEHBI B COAEpKaHUE y4eOHOro Ipoliecca B paMKax paziIudyHON
IIPaKTUKO-OPUEHTUPOBAHHOM 1E€ATENBHOCTH.

Yyamuecs B 10-13 nmer mobsaT ¢anTazupoBath, u300peTath. [IpoOiieMHOE H
MIPOEKTHOE O0y4YeHHUe MO3BOJIAET Pa3BUTh HA MEPBOM dTare MO3HABATEIbHYIO AKTUBHOCTb,
HAy4YUTh 3JIEMEHTaM MCCIE0BaHUs, HAOMIOIEHUS, IPUYUUTh K OPOPMIIEHUIO pPE3yJIbTaTOB
HaOmoaeHus. PabGoThl TBOPYECKOrO XapakTepa BKIOYAIOT BOIPOCHI, AKTUBU3HUPYIOIINE
MblnieHne yyamuxcs: «Kak 11 qymaems? MoxxHo au usmeputs? M3 cBoux HabmoeHui
caenail BBIBOA?» U T.IN.

B nporpamme mpuopuTeTHOH SIBIsSIETCA MpaKTUYecKas JESTeNbHOCTh YyJalllUuXcs IO
MIPOBE/ICHUIO HAOJIOACHUHM, MOCTAHOBKE OIBITOB, OMUCAHUIO SKOJIOTUYECKUX MOCIEICTBUNA
IpU  HCHOJb30BAaHUM U MpPeoOpa3oBaHUU OKpyXkaromied cpeasl. BaxkHoe BHUMaHuE
oOpamiaercss Ha pa3BUTHE TMPAKTHUYECKUX YMEHUH B paboTe C JIOMOJHUTEIbHBIMU
UCTOYHUKAMU HHGOPMALUU: SHIUKIONEAUSIMH, CIPaBOYHUKAMHU, CIIOBapsIMH, Hay4HO-
MOMYJISIPHOM JIMTEPATypOi s MIIAJIIEro MOJAPOCTKOBOIO BO3pacTa, pecypcamu MHTepHeTa

U JIp.

3. OTanuuTeabHbIe 0COOCHHOCTH



OTIU4UTENBHOM 0COOEHHOCTHIO JAHHOM 00pa30BaTEIbHOM MPOrPaMMBI SIBIISIETCS
SPKO BBIPAXKCHHAs IPAaKTHUYECKas HAIPaBJIEHHOCTb, & UMEHHO:

* kypc «PRO-¢pusmkay sBiseTcs MporneaeBTUIECKUM, T.€. TOTOBUT YYaIIUXCsI K
6oJee rIyOOKOMY U3YyYEHUIO CUCTEMAaTUYECKOT0 Kypca (U3UKH Ha BTOPOM 3Tarne B 7-9-x
KJ1accax;

* CTPYKTypa U cojepKaHHe yueOHOro MaTepHasa Mo3BOJISET CO3/1aTh YCIOBUS TS
dbopmupoBanus y ydamuxcs 11-13 neT HaBBIKOB CaMOCTOSITENIEHON pabOThI ¢ HPU3HUECKUMU
npubopamu, uHGopMalueil U3 cnpaBoYHUKOB, IHTEpHETa U T.11.

* MO03BOJISIET C(hOPMUPOBATH OCHOBHBIC TIOHSATHS U3 PA3/ICIOB: MEXaHHUKa, TEIIOTa,
AEKTPUYECTBO, MArHETU3M, ONTHKA C YUETOM BO3PACTHBIX OCOOCHHOCTEH yUaIuXcs;

* TO03BOJISIET IIMPOKO MCIOIB30BATH HA 3aHATHAX Ipo0iIeMHoe 00yueHHe depe3
OTIBITHI, JTAOOpaTOpPHBIE PAOOTHI, HAOIIOACHHUS, UCCIICJOBAHMUS.

* HE [PEAINOoIAracTcs 3ay4YMBaHUE CTPOTUX ONPEAEIICHNH, XOTS 3HAKOMCTBO C HUMU
MIPOUCXOUT PETYISIPHO, YTO IPUBOJUT K UX TOCTEIEHHOMY 3alIOMUHAHUIO.

* HE IPEAIoIaraeTcs 3ay4nBanus (OpMyIl U pElICHUsT KOJMYECTBEHHBIX 3a1a4.

4. Anpecat nporpamMMbI

[Tporpamma HONOTHUTEIHHOTO 00pa30BaHMs paccyuTaHa Ha yyamuxcs 11 -13 jer.

CriennanbHBIX HABBIKOB M 3HAHUH He TpeOyeTcs.

5. Hean

Pa3BuTne nHTEpEca U yCTOMYMBOW MOTHBALMHU K MO3HAHUIO MPUPOIBI, OMUPAsCh Ha
€CTECTBEHHbIE MOTPEOHOCTH MJIAAUIMX [IKOJFHUKOB pPa3o0paTbcsi B MHOT0oOpasuu
MPUPOIHBIX sIBIICHUH, (popmupoBaHue 0a30BBIX HABBIKOB, HEOOXOIMMBIX JUIS H3y4CHUS
IIKOJILHOTO Kypca (PU3UKH B CPEIHEN U CTapIIeid IKOJIE.

6. 3amaun
JInyHOCTHBIE:

e chopMHUpOBaTh MOTHBAIMM K IIO3HABATEJILHOW U TBOPUYECKOH /EATEIIbHOCTH;

e chopmMupoOBaTh MOTPEOHOCTH B CAMOIIO3HAHUH U CAMOPA3BUTHH JIMIHOCTH;

e BOCIHTATh MOJIOKUTEIILHOE SMOIIMOHAIbHO-IIEHHOCTHOE OTHOIIEHHUE K IPUPO/IE;
CTpEMJICHHE JICHCTBOBATh B OKPY’KAIOIIEH Cpeie B COOTBETCTBUH C AKOJIOTHIECKUMHU
HOpMaMHM MOBEJICHMSI, BECTH 3[J0OPOBbII 00pa3 KU3HHU;

e chopMHUpPOBATh IEHHOCTH B OTHOIIEHHSX JAPYT K IPYTY, YIUTEIIO0, aBTOPAaM OTKPBITHIA
U U300peTeHMH, pe3ybTaTaM 00yUueHHs.

MeTtanpeaMeTHBIMH:

e chopMHUpPOBaTh HABBIKK PAOOTHI B IPYIIIE, pa3BUTh KOMMYHUKATUBHYIO KYJIBTYPY;

e JIaTh MOHWMAHHE PA3INIAN MEKIY HCXOTHBIMU (PaKTaMHU M THUITIOTE3aMH ISl MX
00BSICHEHUS], TEOPETUYECKHUMHU MOJICNISIMU M PeaIbHBIMU 00bEKTaMH;

e OCBOGHHE YyUYAIIMMUCS OIBITA IEATSIHHOCTH T10 IMOTyYEHHIO HOBOTO 3HAHUS, €r0
peoOpa3oBaHUIO U IPUMEHEHHIO;

e HAyYHUTh CAMOCTOSITEIIHO UCKATh M aHAIM3UPOBATh HH()OPMAIIHIO C UCTIOIB30BaHUEM
Pa3IUYHBIX UCTOYHUKOB M HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

e  Da3BUTHh HAYYHYIO PEUb;

e pa3BUTHE TBOPUYECKUX CHOCOOHOCTEH, TOrMYECKOTO MBIIIJICHHUS.

IIpenmerHbie:

e OCBOEHHE 3HaHUI 0 MHOTOOOpa3uu Tel U (PU3NYECKHX SIBICHUH IPUPOJIBL;

e OBJIAZICHWE HAYaJIHbHBIMHU HCCIIEAOBATEILCKUMHI YMEHUSMH MPOBOIUTH HaOIIOICHUS,
YYET, OTBITHI U U3MEPEHUS, OIIMCHIBATh UX PE3YNbTAThl, POPMYIUPOBATH BHIBOJIBI;



Pa3BUTHUC UHTCPCCAa K U3YYCHHUIO (bH3H‘-IeCKI/IX SIBJICHUM W TEXHHYECKOTO TBOpPYCCTBA,
UHTCIUICKTYaJbHBIX M  TBOPYECKUX CIOCOOHOCTEHl B  Tpolecce  pelieHHs
II0O3HABaTCJIbHBIX 3aJa4,

HNPUMEHEHUE TTOJyYCHHBIX 3HAHUN U YMEHHH JUIsl PEIICHUS IPAKTHYCCKHUX 33134

B TIOBCETHEBHOM )KMU3HU, 0€30I1aCHOTO TIOBE/ICHHS B IIPUPOIHOM Cpeie;
copmMHpOBaTh YyMEHHE BOCIIPUHUMATS, [IepepadaThiBaTh U IPEIbSBIATH
nH(OPMAIIHIO B CIIOBECHOM, 00pa3HOI, CHMBOJIMUECKOH (hopMax, aHATM3UPOBATh U
nepepadaThBaTh MOJYYCHHYIO HH)OPMAIIHIO B COOTBETCTBHH C IIOCTaBICHHBIMU
3a1a4aMH;

CIIOCOOCTBOBATh Pa3BUTHIO HMHTEpECa Y4YallUXCs K BBIOPAHHOMY HMH HPOQUIIO
ACATCIIbHOCTH.

7. YcaoBus peaju3aluy NporpamMMmsl

MaTepI/IaJ'IBHO'TeXHI/I‘IeCKOG obecrieyeHne IIporpaMMhlI: y‘le6HO'MeTOI[I/I‘ICCKOC

mocodoue JUIsl y4HUTeIeH, ACTed W pOJMTENeH, padouue JIMCThI HA TICYaTHOW OCHOBE,
WHIUBUAYAIbHBIN pabounii HabOp ydamierocs, TabauIbl 00IEro Ha3HAYEHHS], TEMATUYECKUE
TaOJIHIIBL.

8. Ililanupyemblie pe3yJbTaThl:
Jluunocmuvie pezynbmamoi.

yOeXKIEHHOCTh B BOBMOKHOCTH TIO3HAHHSI IPUPOJIbI, B HEOOXOAMMOCTH Pa3yMHOTO
HCIIOJIb30BAaHUS JOCTUKEHUM HAyKU M TEXHOJIOTUH ISl JAJIbHEHUIIIEr0 pa3BUTHUS
YeJI0BEYECKOro 00IIECTBA, YBAXKEHHUE K TBOPILIAM HAYKU M TEXHUKHU, OTHOLLIEHUE K
(bu3MKe KaK JIEeMEHTY 001eUeI0BeYeCKOM KyIbTYpHI;

CaMOCTOSITEJILHOCTD B IPUOOPETEHNN HOBBIX 3HAHUM U IPAKTHUUECKUX YMEHUH;
TOTOBHOCTb K BBIOOPY ’KM3HEHHOT'O ITyTH B COOTBETCTBUM C COOCTBEHHBIMU
MHTEpPECAaMU U BO3MOKHOCTSIMU;

MOTHBaIU 00pa30BaTeIbHOM 1E€ATENIFHOCTH IIKOJbHUKOB HA OCHOBE JINYHOCTHO-
OPHUEHTHPOBAHHOTO MTOAX0/13;

(opMHpOBaHNE IIEHHOCTHBIX OTHOLIEHUH PYT K JAPYTY, YUYUTEII0, aBTOpaM
OTKPBITHH U NU300peTeHuil, pe3yapTaTaM 00yueHusl.

MemanpeomemHuule pe3yrbmamol

OBJIaJICHHE HaBbIKAMU CaMOCTOSITENIbHOTO PHOOPETEHNsI HOBBIX 3HAHUM,
OpraHu3alK y4eOHOH NesTeIbHOCTH, TOCTAaHOBKH IieNie, MIIaHupOBaHMUs,
CaAMOKOHTPOJIA 1 OUCHKHU PE3YJIbTATOB cBoeit ACATCIIBHOCTH, YMCHUAMUA NPCABUACTD
BO3MO>KHBIE PE3YJIbTATHI CBOUX JECHCTBUI;

IIOHUMaHUueE pa3n1/1q1/1171 MCKAY UCXOJHBIMHA q)aKTaMI/I U TUIIOTEC3aMU AJId UX
00BSICHEHUS], TEOPETUYECKMMHU MOJIENISIMU M PeaIbHBIMU 00BEKTaMH, OBJIa/IEHUE
YHHUBEPCATbHBIMU y‘Ie6HBIMI/I ﬂCfICTBHS[MI/I Ha NpuMEpax rmroTes I 00BICHEHHUS
M3BECTHBIX (DAKTOB M HKCIIEPUMEHTAIBHOM MPOBEPKH BBIIBUTAEMBbIX TUIIOTE3,
pa3pabOTKH TEOPETUUECKUX MOJIEIICH MPOIIECCOB WU SIBJIICHUIA,

(dbopmMHpoBaHKE YMEHHI BOCTIPUHUMATH, ITepepadaThiBaTh U MPEIbSIBIISATH
nH(OpPMAILIHIO B CJIOBECHOI, 00pa3HOl, CHMBOJIMUYECKOH opMax, aHAIU3UPOBATh U
nepepadaTbIBaTh MOJYYEHHYIO HH(POPMAIIUIO B COOTBETCTBHHU C MIOCTABJICHHBIMH
3aJladyaMH, BbIIEISATH OCHOBHOE COJIEpKaHNEe IPOYUTAHHOTO TEKCTA, HAXOUTh B HEM
OTBETHI HA [TOCTABJIEHHBIE BOIIPOCHI U U3JIararh €ro;

MPUOOpPETEHHUE OIBITa CAMOCTOSTENILHOTO TIOKCKA, aHaJIW3a U 0TO0pa HHGOpPMAIUH C
HCIOJIb30BAHNUEM PA3IMYHBIX HCTOYHUKOB U HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTHI
AJIg PpCIICHMW IMTO3HABATCIIBHBIX 3a/1a4,



e Pa3BUTHE MOHOJIOTHYECKON U JUATIOTMUYECKOM peUH, yMEHUS BHIPAXKaTh CBOU MBICITH
U CLIOCOOHOCTH BBICTYIIMBATh COOECETHUKA, TOHUMATh €r0 TOUKY 3pEHUs,
IIPU3HABaTh IPaBO JPYroro 4yeJI0BEeKa HAa THOE MHEHHUE;

e OCBOCHHE IPUEMOB JICHCTBUI B HECTAHJAPTHBIX CUTYAIUSAX, OBJIaICHUE
HBPUCTHYECKUMHU METOJIaMH PEIICHHs TPOodIIeM;

e (opmupoBaHue yMeHUM paboTaTh B IPYIIIE C BHIMOIHEHUEM PA3IMYHBIX COLUATBHBIX

poJiel, IpeACTaBIATh U OTCTAaUBaTh CBOU B3IJISABI U YOEKIEHUS, BECTU JUCKYCCHUIO.
lIpeomemnvie pe3ynomamei:

TpeboBanust 1o peanuzanuy 0Opa30BaTEIbHOM MPOrpaMMBbl HAIpaBJICHBI HA OBJIA/ICHUE
Hau0OoJsee 3HaYMMBIMU 3JIEMEHTAMU 3HAHUH, TPUEMaMU MPAKTUYECKON M MHTEIUIEKTYalbHOM
NESTENIbHOCTH JJIs aJbHEHMIIEro U3y4yeHUs CUCTEMaTHUYECKUX KYpPCOB €CTECTBEHHBIX HAYK.
Paznen «3HaTH/MOHMMATB)» BKIIIOUAET TPEOOBAHHUSA, KOTOPBIE HAIICICHBI, IIIaBHBIM 00pa3oMm,
Ha YCBOGHHME U BOCIIPOM3BEACHME cojepxaHus mnpenmera. Pasmen «Ymerb» BKIIOYaeT
TpeboBaHuss K (opMHpOBaHMIO OOIIMX Ui BCEX ECTECTBEHHBIX HAayK MPHUEMOB
UCCIIEIOBATENbCKOM  JESITENbHOCTH (ONMCAHWE HaAOJIOJEHUNH U ONbITOB, CpaBHEHHUE
MPUPOAHBIX ~ OOBEKTOB,  HCIIOJIb30BAHHWE  H3MEPUTENBbHBIX  MPUOOPOB U T.1.),
KOMMYHUKATUBHBIX YMEHHH (paboTa C €CTECTBEHHOHAyYHBIMH TEKCTaMH, IOJTOTOBKA
YCTHBIX COOOIIEHUN U T.1.), @ TAaKXKE YMEHHI, KOTOpPbIE CBSI3aHBI C COAEpKAaHUEM Kypca U
YCBauBAIOTCs HAa IPOAYKTUBHOM ypoBHE. Pazaen «Mcmoib30BaTh NpuodpeTeHHbIe 3HAHUS
U YMeHHSI B NPAKTHYECKOH /JeATEJHLHOCTH M IOBCeIHEBHON IKM3HW» TpEACTaBICH
TpeOOBAaHUSAMH, CBS3aHHBIMU C COXPaHEHHEM 370pOBbsS M obOecneueHreM Oe30MacHOCTH
XKU3HU. {7151 3aKpersieHus] TeOpeTUYecKoro MaTepuasia MpUMEHsIeTcs METOl (POHTAIBHOTO
ompoca M 3aJJaHUi, BBITIOTHAEMbBIX HHIAUBUAYAJIBHO.

1-ii ron oOyuenus:

Vuawuecs 06yoym 3mame: TIOHSTUS SIBICHHE, TEJO, BEIIECTBO, MPHOOp, MCTOYHHUK CBETA,
OTpa)keHUe, MPEJIOMIICHHE U TIOTJIONICHHE CBETa, CBETOBOM Jyd, 3epKalbHOe U quddy3Hoe
OTpakeHUE CBETA, YroJl MaJeHUs, YroJ IPEeJOMIIEHUs, Yol OTpaXKeHHs], JIMH3a, coOuparoias
U pacceuBarolias JMH3a, (OKYCHOE pacCcTOsIHME, ONM30pPYKOCTh M JalbHO30PKOCTb, 3BYK,
WCTOYHUK 3BYyKa, MPUEMHUK 3BYyKa, 9XO0, MY3bIKAIBHBIA 3BYK M IIyM, HHPPa3BYK U
yIAbTPa3ByK; Ha3BaHHE NPUOOPOB: JHUHEHKA, IITAHTCHIMPKYJIb, MHUKPOMETp, TMaJeTKa,
MEH3YpKa, 4Yachl, CEKyHJIOMEp, BEChl U pPa3HOBECHI, AUHAMOMETp, JIyNa, MHUKPOCKON U
TEJIECKOIIL.

Yuawuecs 6yoym ymems: IpUBOIUTH MPUMEPHI (PU3NUECKUX, XUMUUYECKUX, OMOIOTHYECKHUX,
ACTPOHOMHUYECKUX SIBJICHUI; HA3bIBATh METO/IbI U3YUYECHUS MIPUPOIBI, OTUCHIBATH U OOBSICHSTD
HauboJjee pacpOCTPaHEHHBIE SBJIEHUS TIPUPOIBL.

Hcnonvsoeams npuobpemenHvie 3HAHUA U YMEHUsT 8 NPAKMUYECKOU OessmelbHOCmU U
Nn0BCeOHEeBHOU JHCU3HU: OEPEUb 3pEHUE U CITYX

2-ii roj1 00yueHus:

anmuem 6y()ym 3Hambs. TIOHATUC TCIUIOICpCAada, TCIUIOPOBOAHOCTb, KOHBCKIHWA, TCIJIOBOC
HU3JIy4Y€HHE, TEIUIOBOE paclIUpPEeHHE, TOIUIMBO, TEIUIOBOW JIBUTaTellb;, AJIEKTPUUYECKUN 3apsl,
BHGKTpI/I‘IeCKHﬁ TOK, 3JICKTpUYCCKas ILCIIb, MOCTOSHHBIM MarauT. Ha3BaHue n Ha3Ha4yeHHE HpI/I60pOB
n YCTpOﬁCTB: TEPMOMETP, TCPMOC, BJICKTPOCKOIL, JJICKTPOMATrHUT, 3JICKTPOABUIATCI/Ib ITOCTOAHHOTO
TOKa, TEeHepaTop NEepeMEHHOro Toka. IIpakThueckoe TMpPHUMEHEHUWE BHUJOB TEIUIONEpEIayH,
3NIEKTPOHArPEBATENBHBIX TPUOOPOB, ANEKTPOMATrHUTHBIX YCTPOHCTB.

Yuawueca 6yoym ymems: TONB30BAaTBCS TEPMOMETPOM, pelIaTh KadeCTBEHHbIE 3aJadd C
WCIIONh30BAaHWEM 3HAHWA O BHJAX TEIUIONEpEeaadn, TEIUIOBOTO pACIIUPEHHs, OCOOCHHOCTEH
arperaTHeIX  IPEBPAILEHUM, B3aUMOJCHCTBUU  JJEKTPUYECKUX  3apsioB, 3aKOHOMEPHOCTEU
MMOCJICAOBATCIIBHOIO U MapauICJIbHOIO0 COCAWHCHHA ITPOBOAHHKOB, B3aHMOZ[eI>'ICTBHI/I IIOCTOSAHHBIX
MAarHuTOB, BbIUYCPUYUBATH CXCMbI HpOCTefIH.IHX QJICKTPUYCCKUX ueneﬁ, CO6I/IpaTI> QJICKTPUYCCKUC LCTIN
0 CXeMe, COOMPATh EKTPOMATHHUT.



Hcnonvsosamv npuobpemenHnvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU OesmeibHOCU
no6ceOHeHOU JicusHu: Oepedb OpraHbl JbIXaHHs, COONIOAAaTh Mepbl 0e30MacHOCTH
00palIeHnu C IEKTporpudopamMu

YyeOHublii mJIaH

1-i rox
Ne Tema KosmnuecTBo yacos ®opMbl KOHTPOJIA
Bcero | Teopus | Ilpakruka
1 | UHCcTpyKTax no - - - Ormpoc
Th

2 | U3mepenus 7 3 4 [pakTryeckoe 3amaHKe, KOHTPOJIbHAS
pabota

3 | Cser 8 2 6 [IpakTHYecKOe 3a/aHue, KOHTPOJIbHAS
pabota

4 | KocMmoc 5 2 3 IpakTuyeckoe 3ajaHue

5 | 3Byk 5 2 3 IIpakTuyeckoe 3agaHHe, KOHTPOILHAS
pabota

6 | Mexanuka 7 3 4 [pakTrueckoe 3amaHue

7 | 3amura npoektoB | 4 1 3 3auer

Hroro: 72 25 57
2-# roj
Ne Tema KouunyecTBo 4yacoB DopMbl KOHTPOJIA
Bcero | Teopust | Ilpakruka
1  Huctpykrax mo Th - - Onpoc
2 | 3mepenus 7 3 4 IIpakTHueckoe 3anaHue,
KOHTpOJIbHas paboTa
3 | Kocmoc 5 2 3 IIpakTHueckoe 3anaHue,
KOHTPOJIbHAS paboTa




4 | BewectBo 9 3 6 [IpakTrdyeckoe 3amaHme
5 | Cunsl 4 2 2 IIpakTnueckoe 3ananue,
KOHTpOJIbHAs paboTa
6 | DnekTpruyecTBO U 6 2 4 IIpaktuyeckoe 3amaHue
MAarHeTu3M
7 | 3ammTa mpoeKToB 4 1 4 3auer
Hroro: 72 25 S7
Kanennpapublii yueOHblIii rpadguk
Tox JlaTa Havasia Jlara Bcero KoanuyecTBO Pexum
o0yueHusi | 00y4yeHHUs MO OKOHYAHUSA yueOHBbIX yueOHBbIX 3aHATHH
nporpamMmme o0yuyeHus1 o HeleJb 4acoB
nporpamMmme
1-i rox 1 cenTs0ps 30 mas 36 72 lus
HEeeII0
2-# roj 1 cenTs0ps 30 mas 36 72 lus
HEIEITI0
Pabouas nporpamma
1 roxn
Ne . Tema ypoka Pemaemblie [Inanupyemsle pe3yabTaThl
oE poGIIEMBI JInuHocTHbIE YHuBepcajibHbIe IIpeamerHsie
ol y4eOHBIE
= JIeUCTBUS
CenTs10pB
1. 1 N3mepenue UYro u kak ®opmuposanue | Kommynuxamuen | Hayuutces
KOJIMYECTBA. u3ydaer Gpusnka? | «CTapTOBOI» vle: MOICYUTHIBAT
HOFpeH_IHOCTB. Kaxk IIPOBOAUTH MOTHUBALINHU K YCTaHaBJIMBATh 00JIBIIOE
OKCIICPUMEHT? H3YUCHUTIO paboune KOJIMYECTBO
Yrto Takoe HOBOT'O OTHONICHMUS, OANHAKOBBIX
MOTPEIIHOCTh? Marepuana 3¢ PeKTHBHO IIPEeIMETOB
COTpyAHUYATh U
croco0CTBOBATh
IPOAYKTUBHOMN
KOOTIepalnH
PéZy]lﬂmuBHble.’
CaMOCTOSITENILHO
BBLACIATD U




(dhopMyIMpoBaTh
MO3HABATENLHYIO
1eTb,
(dopMynHupoBaTh
METOoJ
UCCIeOBaHUs
Iosnasamenvhule
: OOBSCHATH
¢busnyeckne
SIBJICHUSI, CBSI3H U
OTHOIIICHHUS,
BBISIBJISIEMbBIC B
xo71e
HCCIIeJOBaHUS
¢bu3ngeckoit
POOIEMBI

W3mepenue
TUTAHBIL.
OranoH
IUTAHBIL.

Yro Takoe
JIJIMHA,
HU3MEpEeHHue,
3TajoH?

dopMupoBaHue
YCTONYMBOM
MOTHUBAINH K
00y4eHuro Ha
OCHOBE
aJIropuTMa
BBIIIOJTHEHUS
3a/1a4uu

K.:
yCTaHaBJIHMBaTh
paboune
OTHOIICHHUS,

s dexkTuBHO
COTPYJHHUYATH U
CIOCOOCTBOBATH
MPOIYKTUBHOM
KOOIEpaLuu

p.:
CaMOCTOSATEIIHHO
BBIJICTISITh U
(dbopMyaupoBaTh
MO3HABATEJILHYIO
1eJIb, UCKATh U
BBIJICTISITh
HE0OX0TUMYIO
HHPOPMALIUIO
I1.: 00OBsACHATD
N EEONIE
SIBJICHUSI, CBSI3H U
OTHOIIICHUS,
BBISBIISIEMBIC B
xozie
UCCIIEIOBaHUS
OCHOBHBIX
rapameTpoB
¢bu3uIecKoro
Tena

Hayuutcs
U3MEPSTh NJIMHY
TeJa ¥ NoJly4aTh
pe3yabTar ¢
MOTPELIHOCTHIO

Nsmepenue
TUIOIA/IH.
[Manerxa.

Kax uzmepurs
ILIOIIAb TeJla
HENpaBUIBHOU
topmer? YUto
Takoe ImajeTka?
Kak u3roroButh
JTAJIOH
Iomamgn?

dopMupoBaHUE
MO3HABATENILHOT
0 MHTepeca K
npeaMeTy
UCCIIEI0BaHUS

K.:
yCTaHaBJIMBAaTh
paboune
OTHOIICHUS,

s eKkTuBHO
COTPYJHHYATH U
croco0CTBOBATh
IPOLYKTUBHOM
KOOMepaluu

P.:
MPOEKTUPOBATh
MapHipyT
MPEOI0JICHHS
3aTpyAHEHUII B
0o0y4ueHHnn depe3

Hayuutscs
HU3MEpSThH
IIOIIAIH TEJ
HENPaBUIBHOM

(hopmbl




BKJIIOYEHHUE B
HOBBIE BHJIbI
JeATEeIbHOCTH U
¢bopmBI
COTPYJHUYECTBA
I1.: 0OBsICHATH
bu3nyeckue
SIBJICHUSI, CBSI3H U
OTHOIICHHUS,
BBISIBIISIEMBIC B
xoze
UCCIICIOBAHHUS
OCHOBHBIX
apaMeTpoB
¢u3uIecKoro
Tena

W3mepenue
o0BeMa.
Mepus1it
CTaKaH.

Kak u3rotoButh

MEpHBIH cTakaH?

KaK U3MEPUTh
IUIOINAb TeJla
HENPaBWIbHOMI
thopmbI?

DopMupoBaHue
YCTONYMBOM
MOTHUBAINH K
00y4eHuro Ha
OCHOBE
aJIropuTMa
BBIIIOJTHEHUS
3a/1a4uu

K.: ydacTBOBaTh
B KOJUIEKTHBHOM
0o0cyXIeHnn
npo6sieM u
TIOMCKE UX
pemeHus

P.: nnanupoBath
MOCJIEIOBATEIIEHO
CTh
MIPOMEKYTOUHBIX
Leneu ¢ yuetom
KOHEYHOT'0
pe3ynbTara

I1.: 0OBsICHATH
busnyeckue
SIBJICHUSI, CBSI3H U
OTHOIICHHUS,
BEISIBIIIEMBIC B
xoJe
HCCIICTOBaHHS
OCHOBHBIX
mapamMeTpoB
¢du3ngeckoro
Tena

Hayuutscs
U3MEPATh 00beM
Tena
HENPaBUIILHOU

(bopmbl

OkTs0pB

W3mepenue
Maccel. MeTtoz
PAIOB.
MusarpaMm.

Kak n3mepsrs
Mmaccy? Kax

HU3MEPATH Maccy

MaJbIX
peIMeToB?

DopMupoBaHue
MO3HABATENILHOT
0 MHTEpeca K
IpeIMeTy
HCCIIEI0BaHUS

K.: popmupoBathb
HaBBIKH y4eOHOTO
COTpYIHUYECTBA B
xoze
WHJIMBHyaJIbHON
U TPYNIOBOH
paboTsl

P.: nnanupoBath
MIOCJIE/I0BATENLHO
CTb
MPOMEKYTOYHBIX
Lenel ¢ yueTom
KOHEYHOT'0
pe3ynbpTara

I1.: 006BACHATH
¢busngeckue
SIBJICHUSI, CBSI3H U
OTHOIICHHUS,
BBISIBISIEMBIC B

Hayuutscs
U3MEpPSATh Maccy
MaJbIX Tel,
N0JIy4aTh
pe3yabTar ¢
y4eTOM
IIOTPELIHOCTH




xoze
UCCIICIOBAHHUS
OCHOBHBIX
apaMeTpoB
¢duzngeckoro
Tena

H3mepenue
BPEMEHH.
MunnucekyHn
a.

Yro Takoe
nepuon? Kak
M3MEPUTH Mallblit
HEepUos
BpeMeHH?

dopMupoBaHue
YCTOMYUBOM
MOTHUBAINHU K
HCCJIEI0BATEIILC
KOI
JIeSITEIbHOCTH
(ananmsy),
KOHCTPYUPOBaHH
10

K.: popmupoBatsb
HaBBIKH y4eOHOTO
COTpYTHUYECTBA B
xoze
MHIUBUAYAIbHON
U TPYyNIIOBO
paboTsI

P.:
MPOEKTHUPOBATH
MapoipyT
MPEOI0JICHHS
3aTpyJHEHUH B
0o0y4eHuu uepes
BKJIFOUECHHUE B
HOBBIE BH/IbI
JIEATEIIBHOCTH U
(bopMBI
COTPYJHHYECTBA
I1.: 0OBsACHATD
¢dusngeckue
SIBJICHUSI, CBSI3H U
OTHOIICHHS,
BBISIBJISIEMBIC B
xoze
UCCIIeOBaHUS
OCHOBHBIX
rapameTpoB
¢dusngeckoi
CHCTEMBI

Hayuutbcs
HU3MEpSThH
TIEPUOJT
KoJsieOaHui
MasiTHUKa

Kounrponbnas
pabota Nel.

Kak onpenenutsb
mpoOJIeMHBIC
30HBI B H3YYCHUHU
TEMBI?

dopMupoBaHUE
HaBBIKOB
caMoaHaln3a u
CaMOKOPPEKIINU
y4eOHOoI
JIESITETIBHOCTH

K.:
OpTraHU30BBIBATH
W IJIAHUPOBATh
yaeOHoe
COTPYTHUYECTBO C
YUUTENEM U
CBEPCTHUKAMHU
P.: oco3HaBatb
camoro ce0s Kak
JBIDKYIIYIO CHITY
CBOET0 Hay4eHWUs,
CBOIO
CIOCOOHOCTH K
MPEOI0JICHHIO
HPEMATCTBUN U K
CaMOKOPPEKIINU
I1.: 06BACHATH
¢busngeckue
SIBJICHHS, CBSI3U U
OTHOIICHHS,
BBISIBJISIEMbBIE B
xoze
HCCIeJOBaHMS
OCHOBHBIX
apaMeTpoB Teja

Hayuurcs
MIPOEKTUPOBATH
WHIUBHUyaJIbHBI
W MapupyT
BOCTIOJTHEHHS
MPOOIEMHBIX
30H B U3Y4YEHUHI
TEMBI




WJIH CUCTCMBI TCJI

CBer u CIeKTp.

Kakue OpiBaroT
HACTOYHHUKH
csera? Uro Takoe
crekTp?

DopMupoBaHuE
HaBBIKOB
aHaIN3a U
COTIOCTaBJIECHUS

K.: cnymate u
CJIBIIIATH APYT
Apyra; ¢
JIOCTaTO4YHOU
MOJTHOTOH U
TOYHOCTBIO
BBIPaXKaTh CBOU
MBICJIU B
COOTBETCTBHH C
3amadaMu 1
YCIOBUSIMA
KOMMYHUKaIINU
P.:
CaMOCTOSATEIHHO
BBIJICTISITE U
(bopMyaupoBaTh
MO3HABATEJILHYIO
1eJIb, UCKATh U
BBIJICTISITh
HEOOXOTUMYIO
HHPOPMALIUIO
I1.: 00OBsACHATD
¢dusngeckue
SIBJICHUSI, CBSI3H U
OTHOIIICHUS,
BBIBIISIEMBIC B
xoie
UCCIIeOBaHUS
OCHOBHBIX
rapameTpoB
W3ITyUYeHUS
BUJINMOTO
CIEeKTpa

ITonnmars
CHEKTPAJIbHBIN
cocras 0enoro
CBeTa,
Hay4UTHCSA
CMEIIUBATh JTy4U
pa3HbIX [IBETOB

Hosiopb

IlBera u
KpacKH.

[Touemy
MPEIMETHI
OBIBAIOT Pa3HOTO
uBera?

dopMupoBaHUE
HaBBIKOB
aHaIM3a U
COIIOCTABIICHUS

K.: hopmupoBatb
HaBBIKH y4eOHOTO
COTpYTHUYECTBA B
xoze
WHJIMBHyaJIbHON
U TPYyNIIOBOi1
paboTsl

p.:
CaMOCTOSTENIHLHO
BBIJICTISITh U
(dbopMynHpoBaTh
MIO3HABATEJILHYIO
1IeJIb, UCKATh U
BBIJICTISITH
HEOOXOTUMYIO
nHdopmanuio
I1.: 006BACHATH
¢busngeckue
SIBJICHHS, CBSI3U U
OTHOIICHHS,
BBISIBJISIEMbBIE B
xoze
HCCIeJOBaHMS
OCHOBHBIX
apaMeTpoB

Hayuutscs
CMELINBATh
Kpacku,
TEOPEeTHYECKN
TIPEACKa3bIBAThH
pe3ynbTar
CMEIICHUS




M3ITyYeHUS
BHIMMOIO
CHeKTpa

10.

CBolicTBa
3peHUs

Kak mb1 Bugum?
KaxoBsl
OCHOBHEIE
CBOMCTBA HAIIIErO
3penus? Yto
TaKoe
TyamaTpon?

DopMupoBaHuE
YCTOMYUBOM
MOTHUBAINH K
HCCIIeI0BaTENbC
KoM
JIeSITeTbHOCTH

K.: ymets c
JIOCTaTOYHOM
MOJIHOTON U
TOYHOCTBIO
BBIpaXKaTh CBOU
MBICJIH B
COOTBETCTBUHU C
3aJagamMu 1
YCIOBHSMHA
KOMMYHHUKAIHA
P.:
MIPOEKTHPOBATH
MapmpyT
MIPEOIOTCHHSI
3aTpyJHEHUH B
0o0y4eHuu uepes
BKJIIOUEHUE B
HOBBIC BH/IBI
NIESTeTHHOCTH U
(bopMBI
COTPYAHAYECTBA
I1.: 00BSACHATH
SI3BIKOBBIC
SIBIICHUSA, CBSI3U H
OTHOIIICHHS,
BBISIBIIICMBIC B
xoJie
WCCIIeTOBAHMS
CBOJCTB 3pEHMUS

Hayuutscs
HCIOJIb30BaTh
OCHOBHBIE
CBOMCTBA 3pCHHUs

11.

Pacnpocrpane
HHE CBETa.

Kak
pacrmpocTpaHseTc
s cBet? Uto
Takoe TEHb U
MOJIyTEHb?

DopMupoBaHue
YCTOMYMBOM
MOTHBAINH K
00yJeHHIo Ha
OCHOBE
IropuT™Ma
BBITIOJTHEHHS
3a7a4u

K.: popmupoBathb
HaBBIKH y4eOHOr0
COTPYAHHYECTBA B
xoze
WHJIMBUTyaJIbHOM
U TPYyNIIOBO
paboTHI

P.:
CaMOCTOSTENIHLHO
BBIJICTISITH U
¢bopmynupoBaTh
MO3HABATENILHYIO
1eJlb, UCKATh U
BBIICIIATD
HEOOXOTUMYIO
nadopmanuio
I1.: 0OBsICHATH
¢usmueckne
SIBJICHUSI, CBSI3H U
OTHOIICHHS,
BBISIBJISIEMbBIE B
xojie
MCCIIeJOBaHUS
OCHOBHBIX
rapamMeTpoB
W3ITy4eHUS
BU/INMOTO
CIIEKTpa

Hayuurcs
HCII0JIb30BATh
TIPUHLIMUIIBI
pacnpocTpaHeHu
s CBeTA,
pa3nu4ath TEHb
U NIOJTyTE€Hb




12.

OTtpaxxenue
cBeTa.

Kaxk oTpaxaercs
cet? Kak
MOJTy9daeTcst
n3o00pakeHne B
3epkaine? Uto
TaKoe MepUCcKoI?

dopmupoBaHue
YCTOMYUBOM
MOTHBAINH K
0o0ydJeHnro Ha
OCHOBE
anropuTMa
BBINOJIHEHUS
3aauu

K.: popmupoBath
HaBBIKH y4eOHOTO
COTPYIHUYECTBA B
xoze
WHIIUBHYJIbHON
U TPYNIOBOH
paboTsl

p.:
CaMOCTOSTEIILHO
BBIJICTISITH U
¢dopmMynHupoBaTh
MO3HABATEJILHYIO
1€TTb, NICKATh U
BBIJICTISITH
HEOOXOTUMYIO
nndopmanuio
I1.: 0OBsICHATH
busnyeckue
SIBJICHHSA, CBA3HU U
OTHOIICHMUS,
BBbIIBIISICEMBIC B
xoze
HCCIIEOBaHNSA
OCHOBHBIX
apaMeTpoB
W3ITy4eHUS
BUIUMOTO
CIeKTpa

Hayuutsca
HCIIOJIb30BaTh
MIPUHIINATIBI
OTpa)KeHUsI
CBeTa, CTPOUTH
HU300paKeHUS B
3epKaje

He

Ka0pb

13.

IIpenomnenue
cBeTa.

Kak Bener cebs
CBCT Ha FpaHI/IHC
JIBYX
MIPO3pavYHbIX
Ten?

DopmMupoBaHue
YCTONYHUBOM
MOTHUBAIINH K
00y4eHuto Ha
OCHOBE
ajaropuTMa
BBINIOJTHEHUS
3a/1a4uu

K.:
yCTaHaBJIHMBaTh
paboune
OTHOIIICHHS,
3pPEKTHBHO
COTPYJHUYATH U
CIoCcoOCTBOBATh
MPOIYKTUBHOM
KOOHepanuu

p.:
MPOEKTUPOBATh
MapuipyT
MPEO/I0ECHHS
3aTpyJHEHUH B
o0y4eHuu uepes
BKJIFOUCHHUE B
HOBBIE BHIBI
JIeSITeIIbHOCTH U
thopmbl
COTPY/THHYECTBA
I1.: 0OBsICHATH
¢usnueckne
SIBJICHHS, CBSI3U U
OTHOIICHHS,
BBISIBJISIEMbBIE B
xoze
UCCIIeJOBaHUs
OCHOBHBIX
rapaMeTpoB
W3ITy4eHHUS
BUJINMOT'O

Hayuutscs
CTPOUTH XOJ
Jydeut Ha
rpaHuIe JIByX
TIPO3pPavHBIX
cpen u
MOJICITPOBATh
HA MX OCHOBE
HaOIr0qaeMBbIE
(uznveckue
SIBJICHUS




CHeKTpa

14.

Jhyna.

UYro Takoe iyma?
[Touemy oHna
YBEJINYUBACT
n3obpaxenue?

DopMupoBaHuE
YCTOMYUBOH
MOTHBAINH K
00y4YeHHIO Ha
OCHOBE
anropuTMa
BBITIOJTHEHHS
3aauu

K:
yCTaHaBINBAThH
paboune
OTHOIICHHUS,

s dexTuBHO
COTPYJHHUYATH U
CII0COOCTBOBATH
IPOLYKTUBHOM
KOOHepaluu

P.:
MPOEKTHUPOBATH
MapmpyT
MPEO0ICHHS
3aTpyIHEHUI B
oOyueHnn gepes
BKJIFOUECHHUE B
HOBBIC BH/IbI
JIeSITeIbHOCTH U
(bopMBI
COTPYJHUYECTBA
I1.: 0OBsACHATD
¢dusngeckue
SIBJICHUSI, CBSI3H U
OTHOIIICHUS,
BBIBIISIEMBIC B
xoze
UCCIIeJOBaHUS
OCHOBHBIX
rapameTpoB
W3ITyYeHUs
BUJINMOT'O
CIeKTpa

Hayuurcs
TIPUMEHSATH
ITOPUTM
MIOCTPOCHUS
X0Ja Ty4el Ha
TpaHuIle ABYX
TIPO3PauHBIX
cpen,
KOHCTPYUPOBATh
Tymy

15.

Kounrponbnas
padota No2.

Kak onpenenuts
mpoOJIeMHBIC
30HBI B H3YYCHUHU
TEMBbI?

dopMupoBaHUE
HaBBIKOB
caMoaHalu3a u
CaMOKOPPEKIINU
y4eOHO
JIeSITEIIbHOCTH

K.:
OpTraHHU30BBIBATh
U TUIAaHUPOBATh
yaeOHoe
COTPYAHHIECTBO C
YUUTENEeM U
CBEPCTHUKAMU
P.: oco3HaBaTh
caMoro ceos Kak
JBIOKYIIYIO CHITY
CBOETO HAYYCHHUS,
CBOIO
CIIOCOOHOCTH K
TIPEOI0JICHHIO
MPEMATCTBUN U K
CaMOKOPPEKITHH
I1.: 0OBsICHATD
¢usnueckne
SIBJICHMSI, CBSI3H 1
OTHOILIEHMS,
BBISBJISIEMBIE B
xoze
HCCIEN0BAHUS
OCHOBHBIX
mapamMeTpoB
U3ITYYCHUS
BHIMMOTO

Hayuurcs
MIPOEKTUPOBATH
WHIUBHyaJIbHBI
W MapupyT
BOCIIOJTHEHUS
MPOOIEMHBIX
30H B U3Y4EHUHI
TEMBI




CHeKTpa

16.

ConHeunas
cHcTeMa.

Yro Takoe
ConHeuHas
cuctema? Kakos
ee pazmep?
Kakue 00beKTHI
ecTh B
Coaneunoit
cucrteme?

DopMupoBaHuE
YCTOMYUBOH
MOTHBAINH K
HCCIIEI0BaTENbC
Kol
JIeSITeIbHOCTH
(ananusy),
KOHCTPYUPOBaHU
10

K.: dpopmupoBatp
HaBBIKH y4eOHOTO
COTPYIHUYECTBA B
xozie
WHJIUBHYJIbHON
U TPYNIOBOH
paboTsl

p.:
CaMOCTOSTEIILHO
BBIJICTISTE U
(dopmMynHupoBaTh
MO3HABATENILHYIO
1T, ICKATh U
BBIJICTISITH
HEOOXOTUMYIO
nndopmanuio
COTPYJHUYECTBA
I1.: 0OBsICHATH
¢busnyeckue
SIBJICHHSA, CBA3HU U
OTHOIIICHUS,
BBIBIISIEMBIC B
xoze
HCCIIEOBaHNSA
CTPYKTYPBI
ConneuHoi
CHCTEMBbI

Hayuutscs
MOJICTHPOBATH
apaMeTpsl
ConHeuHoOM
CHCTEMEI B
Maciurabe

SluBapsb

17.

JIunennas n
yriaoBast
CKOPOCTH.

Yro Takoe
yrioBast
ckopocth? Kak
€€ BBIUNCINTE?

DopMupoBaHue
YCTONYMBOM
MOTHBAIINH K
HCCIIEI0BATEIIbC
KOU
JIeITEIbHOCTH
(ananmay),
KOHCTPYUPOBaHU
10

K.: popmupoBathb
HaBBIKH y4eOHOTO
COTPY/IHUYECTBA B
xozie
WHJIMBUYaJIbHON
U TPYyNIIOBOI
paboThI

p.:
CaMOCTOSATEIIHHO
BBIJICTISIT U
(dbopMynHpoBaTh
MO3HABATENILHYIO
1eJIb, UCKATh U
BBIJICTISITh
HE0OX0TUMYIO
HHPOPMALIUIO
COTPYJHUYECTBA
I1.: 0OBsICHATH
¢dusnyeckne
SIBJICHUSI, CBSI3H U
OTHOIICHHUS,
BBISIBIISIEMBIC B
xojie
MCCIIeJOBaHUS
CTPYKTYPBI
ConHedHOM
CHCTEMBI

Hayuutscs
paccuuThIBaTh
YTIIOBYIO U
JIMHEMHYIO
CKOPOCTH Ha
npumepe
JIBYDKEHHS
00BEKTOB
ComnHeuHoit
CHCTEMBI

18.

OpueHTHpPOBaH
He JHEM.
CoaHeuHbIe
Yachl.

Kax
OPHEHTHPOBATHC
sI Ha MECTHOCTH
0e3 kommaca?

DopMupoBaHue
YCTOMYUBOM
MOTHUBAINH K
UCCIIEI0BATEIbC

K.: cnymats u
CHBIILIATH APYT

npyra; ¢

JIOCTATOYHOM

Hayuutscs
OPHUEHTUPOBATHC
51 HA MECTHOCTHU
110 KOCBEHHBIM




Kak y3natp
BpeMsI T10
COJTHEYHBIM
gacam?

KoM
JIESITeTTHHOCTH
(ananmsy),
KOHCTPYHPOBaHH
10

IIOJIHOTOM U
TOYHOCTBIO
BBIpa)XaTh CBOU
MBICTIH B
COOTBETCTBHH C
3a/lauaMi 1
YCIOBHUAMH
KOMMYHHKAIUH
P.:
CaMOCTOSTEIIHHO
BBLACIATD U
(dopMynHpoOBaTH
MI03HABATENBHYIO
1eJb, HCKATh U
BBIICIATD
HEOOXOTUMYIO
nndopmanuio
I1.: 0OBsICHATH
busnyeckue
SIBJICHHSA, CBA3HU U
OTHOIICHMUS,
BBISBIISIEMBIC B
xoze
UCCIICIOBAHHUS
poOIEMBI
OPHCHTHPOBAHUS
Ha MECTHOCTH

MIPU3HAKAM, T10
CouHiy.
Hayuutscs
KOHCTPYHPOBATh
COJIHEYHBIE Yachl
U CUUTHIBATh 110
HUM BpeMs

19.

OxoJononsApH
BIC CO3BE3HS.
DKINNTHKA.

Kakue co3se3gus
Ha0II0JaI0TCS B
CeBepHOM
nonymapuu? Kak
paboTath ¢
KapTou
3BE3IHOTO HeOa?

DopMupoBaHue
YCTONYMBOM
MOTHBAIINH K
HCCIIEI0BATEIIbC
KOU
JIeATENBHOCTH
(ananmay),
KOHCTPYUPOBaHU
10

K.: cnymats u
CIIBIIIATH JAPYT
Apyra; ¢
JIOCTaTOYHOM
[OJTHOTOM U
TOYHOCTBIO
BBIPAXKATh CBOU
MBICJIH B
COOTBETCTBHH C
3a7a9aMu U
YCIOBUSIMU
KOMMYHHUKAIUU
P.:
CaMOCTOSTENIHHO
BBIJIETISTE U
¢bopmynupoBaTh
MO3HABATEJILHYIO
1eJTb, UCKATh U
BBIJICTISITh
HEOOXOTUMYIO
nHdopmanuio
I1.: 00OBsACHATD
¢usmueckne
SIBJICHUS, CBSI3H U
OTHOIICHHS,
BBISIBJISIEMBIE B
xojie
MCCIIeJOBaHUS
CTPYKTYPBI
HOYHOTO Heba

Hayuutcs
MOJIb30BAThCS
KapTOH
3BE3/THOTO Heba

20.

CoaHeuHbIe U
JYHHBIE
3aTMEHHMSL.

Kak 1 nouemy
MPOUCXOIAT
3aTMeHus?

®dopMHpOBaHUE
YCTOMYUBOM
MOTHUBAIMH K

K.: cnymats u
CJIBILIATH JPYT

Jipyra; ¢

Hayuurcs
M0JIb30BATHCS
KapToi




HCCIIEIOBATEIbC
KoM
JIESITeTTHHOCTH
(ananmsy),
KOHCTPYUPOBAHH
10

IOCTAaTOYHON
IIOJTHOTOM 1
TOYHOCTBIO
BEIPa)KaTh CBOU
MBICJIH B
COOTBETCTBHH C
3a7a4aMHy U
YCIIOBHSMU
KOMMYHHUKAIHA
P.:
CaMOCTOSTEIBHO
BBIJCIATE U
¢dopMynHpoBaTh
MTO3HABATEIEHYTO
LIeJIb, HCKATh U
BBIJCIIATH
HEOOXOTUMYIO
nndopmanuio
I1.: O0BACHATE
busnyeckre
SIBJICHHUSA, CBA3HU U
OTHOIIICHHS,
BBISBIISIEMbBIE B
xoze
HCCICIOBaHUS
CTPYKTYPBI
ConHeuHOMI
CUCTCMBbI

3BE€3QHOT0 HeDa
npu
OTIpeIeIICHIH
mapaMeTpoB
3aTMEHUH,
MOJICITUPOBATh
COJIHEYHEIE U
JIYHHBIC
3aTMEHUS

®deppaiib

21.

Hcrounuku
3BYKa.

Uro Takoe 3ByK?
I'ne mosiBnsieTcs
3BYK?

DopMupoBaHue
YCTONYHUBOM
MOTHBAIINH K
HCCIIEI0BATEIIbC
KoM
JIeSITENIbHOCTH
(ananmay),
KOHCTPYUPOBaHU
10

K.:
yCTaHaBJIHMBaTh
paboune
OTHOLICHWUS,
3pPEKTHBHO
COTPYJHUYATH U
CIoCcoOCTBOBATh
MPOIYKTUBHOM
KOOHepanuu

p.:
MPOEKTUPOBATh
MapuipyT
MIPEOI0JICHUS
3aTpyJHEHUH B
o0y4eHuu uepes
BKJIFOUEHHUE B
HOBBIE BHIBI
JIeSITeIIbHOCTH U
thopmbl
COTpPYAHHUYECTBA
I1.: 0OBsICHATH
¢usnueckne
SIBJICHHS, CBSI3U U
OTHOIICHHS,
BBISIBJISIEMBIE B
xoze
HCCIICTOBaHHS
OCHOBHBIX
CBOMCTB 3ByKa

Hayuutscs
[IOHUMATh
HPUHITAIIB]
HOSIBJICHHUS
3BYKa,
H3rOTaB/INBATh
HMCTOYHHUKH
3ByKa

22.

Bericora 3ByKa.

ITouemy ectb
3BYKHU pa3HOU

®opmupOoBaHUE
YCTOMYUBOM

K.: popmupoBatsb
HaBBIKH y4eOHOTO

Hayuurcs
BBISBIISATh




BBICOTBI?

MOTHBAIIH K
HCCIIE0BATEIbC
KOH
JIESITEIIHOCTH
(ananusy),
KOHCTPYUPOBaHU
10

COTPYIHUYECTBA B
xoze
MHIUBUAYAIbHON
U TPYyNIIOBOI
paboTsl

P.:
MIPOEKTUPOBATh
MapHipyT
MIPEO0JICHUS
3aTpyAHEHUI! B
oOydeHnn gepes
BKJIFOUCHHUE B
HOBBIE BHIBI
JIEATEIBHOCTH U
¢bopMBI
COTpPYAHHUYECTBA
I1.: 0OBsICHATH
busnyeckue
SIBJICHUSI, CBSI3H U
OTHOILICHHUS,
BBISIBJISIEMBIC B
xoze
HCCIIEOBaHNSA
OCHOBHBIX
CBOJICTB 3BYyKa

TIPUHIINTIBI
POXIECHUS 3ByKa
Pa3HOM BBICOTHI
u
KOHCTPYHUPOBATh
HUCTOYHUKH
3ByKa pa3HOHU
BBICOTHI

23.

Kaxk MBI
CIIBIIIHUM?

Kaxk paboraer
Ham cinyx? Kak
MOYHO
nepeaBaTh
3BYK?

DopMupoBaHUE
YCTOMYMBOM
MOTHUBAINH K
HCCIIeJ0BaTEIbC
KO
JIESITeTIBHOCTH
(ananmzy),
KOHCTPYHUPOBaHH
10

K.:
yCTaHaBINBAThH
paboune
OTHOIICHHS,

s dexkTuBHO
COTPYJHHUYATH U
croco0CTBOBaTh
IPOLYKTUBHOM
KOOHepanuu

p.:
CaMOCTOSATEIIHLHO
BBIJICTISITH U
(dbopMynHpoBaTh
MIO3HABATEJILHYIO
1eJTb, UCKATh U
BBIJICTISITh
HE0OX0TUMYIO
nHPOPMALIUIO
I1.: 0OBACHATD
N EEONIE
SIBJICHUSI, CBSI3H U
OTHOIICHUS,
BBISIBIISIEMBIC B
xozie
HCCIeJOBaHMS
OCHOBHBIX
CBOMCTB 3ByKa

Hayuurcs
MIPUHINAIAM
nepenayvy 3ByKa,
CKOHCTPYHPOBAaT
b TeaedoH

24,

CsoiicTBa
3ByKa.

Kax
pacrpocTpaHserc
s 3BYK?

DopMupoBaHue
YCTOMYHUBOM
MOTHBAIINH K
HCCIIEI0BATEIIbC
KoM
JIeSITETIbHOCTH
(ananmsy),
KOHCTPYUPOBaHU

K.:
yCTaHaBJINBATh
paboune
OTHOILIEHMS,

s eKkTuBHO
COTPYAHUYATH U
CII0COOCTBOBATh

IPOAYKTUBHOMN

BrrsButh
rnapameTpsl
pacrpocTpaHeHu
sl 3ByKa B
Pa3IMYHBIX
cpenax Ha
OCHOBE
MPEBLTIYIIETO




KOOIIepauy

P.:
CaMOCTOSTEIIBHO
BBLACIATD U
(dbopMyaupoBaTh
MO3HABATEJILHYIO
1eJIb, UCKATh U
BBIJICTISITH
HEO0XOTUMYIO
nndopmanuio
I1.: 00OBsACHATD
¢dusngeckue
SIBJICHHUS, CBSI3H U
OTHOLICHMS,
BBISBIISIEMBIC B
xozie
UCCIIEeOBaHUS
OCHOBHBIX
CBOWCTB 3ByKa

OIIBITA,
HAy4YUTHCA
OTIpeNeNATh
paccrosiHue 110
HUCTOYHHUKA 3BYyKa

Mapr

25.

Kontposisnas
pabdota Ne3.

Kak onmpenenutsb
pobIeMHbIe
30HBI B H3YICHUHU
TEMBI?

DopMupoBaHue
HaBBIKOB
caMoaHalIu3a u
CaMOKOPPEKIHH
yaeOHOH
JIeSITEIbHOCTH

K.:
OpraHU30BBIBATDH
U TUIAaHUPOBATh
yaeOHoe
COTPYOHHIECTBO C
YAUTENEeM H
CBEPCTHUKAMU
P.: oco3HaBatp
camoro ce0s Kak
JIBIXKYIIYIO CHITY
CBOETO Hay4YCHHS,
CBOIO
CHOCOOHOCTH K
TIPEOI0JICHHIO
MPENsITCTBUM U K
CaMOKOPPEKITHH
I1.: 00OBsACHATD
N EEONIE
SIBIICHHS, CBSI3U H
OTHOIIICHHS,
BBISIBIIIEMbBIC B
xoze
WCCIIEeIOBaHUS
OCHOBHBIX
CBOMCTB 3BYyKa

Hayuutcs
NPOEKTHPOBAThH
WHIUBHUyaIbHBI
W Mapupyt
BOCIIOJTHEHUS
MPOOIEMHBIX
30H B U3Y4EHHUN
TEMBI

26.

JKécTtrocTh 1
MPOYHOCTb.

OT yero 3aBUCHUT
MIPOYHOCTH Ten?
Kak yBenuuuts
JKECTKOCTb?

dopMupoBaHUE
YCTOMYUBOM
MOTHUBAINH K
HCCIIEI0BATEIbC
Kol
JIeSITETIbHOCTH
(ananmzy),
KOHCTPYHPOBaHH
10

K.:
yCTaHaBIIMBATh
paboune
OTHOLICHHS,

s eKkTuBHO
COTPYAHHYATH U
CIOCOOCTBOBATH
IPOLYKTUBHOM
KOOTICpAIIHH

P.:
CaMOCTOSTEIIHLHO
BBIICIIATD
(hopmynupoBaTh
M03HABATENbHYIO
1eJ1b, UCKATh U

Hayuutscs
OTIMYATh BUIBI
nedopmanmii,
KOHCTPYHPOBATh
0OBEKTHI €
pa3iIuuHOn
HNPOYHOCTHIO




BBIIENATH
HEOOXOTUMYIO
HHPOPMALIHIO
I1.: 0OBSICHITE
¢dusnyeckne
SIBJIEHUS, CBSA3U U
OTHOILICHMS,
BBISBIISIEMBIE B
X0J1e
HCCIIeOBAHUS
MPOYHOCTHBIX
XapaKTEePUCTUK
Tela

217.

Lentp
TSDKECTH.

UYro Takoe LEeHTp
Tsokectn? Kak
ero
00HapyXUTh:?

DopMupoBaHue
YCTOMYUBOH
MOTHBAIIH K
HCCIIeI0BaTEIbC
KO
JIESITeTIBHOCTH
(ananuzy),
KOHCTPYUPOBaHU
10

K.:
OpraHU30BHIBATH
Y IUTAaHUPOBATh
yaebHOe
COTPYIHHYECTBO C
YUUTENEM U
CBEPCTHUKAMHU
P.:
CaMOCTOSTEIIBHO
BBLACIATE U
(dbopmynHupoBaTh
MI03HABATENBHYIO
1eJb, HCKATh U
BBIICIATD
HEOOXOTUMYIO
nndopmanuio
I1.: 0OBsICHATH
busnyeckue
SIBJICHUSI, CBSI3H U
OTHOIICHHUS,
BBISBIISIEMBIC B
xoze
UCCIIeIOBAHUS
OCHOBHBIX
napaMmeTpoB
¢du3ngeckoro
Tena

Hayuutscs
SKCHEPUMEHTAb
HO ONpENenTh
TIOJIOXKEHHE
LIEHTPA TSKECTU
Tena
HENPaBUIILHOU

(bopmbl

28.

Bunsl
paBHOBECHS.

Kakwue ObiBaroT
BHIBI
paBHOBeCHs?

DopMupoBaHue
YCTONYHUBOM
MOTHBAIINH K
HCCIIEI0BATEIIbC
KOU
JIeITEIbHOCTH
(ananmsy),
KOHCTPYUPOBaHU
10

K.: cnymats u
CIIBILIATH JPYT
Apyra; ¢
JIOCTaTOYHOMI
HIOJIHOTOU U
TOYHOCTBIO
BBIpaXKaTh CBOU
MBICJIU B
COOTBETCTBHH C
3a7a4aMu 1
YCIIOBUSIMU
KOMMYHHUKAIUU
P.:
CaMOCTOSTEIIHLHO
BBIJICTISITH U
¢bopmynHupoBaTh
MIO3HABATEJILHYIO
11eJIb, UCKATh U
BBIJICTISITh

HEOOXOTUMYIO

Hayuuntscs
pas3nu4ath BUIBI
paBHOBecCHSI,
KOHCTPYHPOBAaTh
0OBEKTHI C
TIOBBIIIIEHHOM
YCTOWYUBOCTHIO




MHPOPMAITHIO
I1.: 00OBsACHATD
¢dusngeckue
SIBJICHUSI, CBSI3H U
OTHOIICHHUS,
BBISIBIISIEMBIC B
xozie
UCCIIeOBaHMS
OCHOBHBIX
rapameTpoB
¢u3uIecKoro
Tena

Anpeib

29.

Y CcTOMYIMBOCTb.

Kak ynyumurs
yCTOHYNBOCTB?

DopMupoBaHue
YCTOMYUBOU
MOTHBAINH K
HCCIIeI0BaTEIbC
KO
JIESITeTIBHOCTH
(ananuzy),
KOHCTPYUPOBaHU
10

K.: cnymate u
CJIBIIIATH APYT
Apyra; ¢
JIOCTaTOYHOM
IIOJIHOTOU U
TOYHOCTBIO
BBIPaXaTh CBOU
MBICJIU B
COOTBETCTBHH C
3a7adaMu 1
YCIIOBUSIMU
KOMMYHUKaINU
p.:
CaMOCTOSATEIHHO
BBIJICTISITE
bopmMmyaupoBaTh
MO3HABATEJILHYIO
1eJIb, UCKATh U
BBIJICTISITh
HE0OX0TUMYIO
HHPOPMALIUIO
I1.: 00OBsACHATD
¢dusngeckue
SIBJICHUSI, CBSI3H U
OTHOIIICHMUS,
BBISBIISIEMBIC B
xozie
UCCJIEIOBaHMUS
OCHOBHBIX
rapameTpoB
¢bu3uIecKoro
Tena

Hayuurcs
BBISIBIISITh
napameTpsl, OT
KOTOPBIX
3aBHCUT
YCTOMYHMBOCTH
Tena,
KOHCTPYHPOBATh
0OBEKTHI C
TOBBILLIEHHON
YCTOWYUBOCTHIO

30.

PaBHOBecne
phluara.

Yro Takoe
poruar? Korga
phluar HaXOJUTCs
B PaBHOBeCUU?

dopMupoBaHUE
YCTOMYUBOM
MOTHUBAINH K
HCCIIEI0BATEIbC
Kol
JIeSITETIbHOCTH
(ananmzy),
KOHCTPYHPOBAHH
10

K.: noOsIBaThH
HEJIOCTAIOUIYIO
nadopmanuio ¢
TIOMOMIBIO
BOIIPOCOB
(mo3HaBaTeIbHAS
WHHUIAATHBHOCTD)
P.:
CaMOCTOSTEIILHO
BBIJICTISITH U
¢bopmynHupoBaTh
MO3HABATENILHYIO
1eJIb, UCKATh U
BBIICIISATD
HEOOXOTUMYIO

Hayuutscs
YpaBHOBEIIMBAT
b pbIYar u
TEOPETUYECKH
paccuuThIBaTh
YCIIOBHS €70
paBHOBECHS




MHPOPMAITHIO
I1.: 00OBsACHATD
¢dusngeckue
SIBJICHUSI, CBSI3H U
OTHOIICHHUS,
BBISIBIISIEMBIC B
xozie
UCCIIeOBaHMS
OCHOBHBIX
rapameTpoB
¢u3uIecKoro
Tena

31.

WNuepuus.

Yro Takoe
WHEPIHsT?
KaxoBs1
TIPOSIBIICHUS
WHEPTHOCTH TeJ
B OKpYXaloliem
Mmupe?

DopMupoBaHuE
YCTOMYUBOH
MOTHBAIIH K
HCCIIE0BATEIIbC
KO
JIESITeTIBHOCTH
(ananuzy),
KOHCTPYUPOBaHU
10

K.: cnymate u
CJIBIIIATH APYT
Apyra; ¢
IOCTAaTOUYHOM
IIOJIHOTOU U
TOYHOCTBIO
BBIPaXKaTh CBOU
MBICJIU B
COOTBETCTBHH C
3a7adaMu 1
YCIIOBUSIMA
KOMMYHUKaINU
p.:
CaMOCTOSATEIHHO
BBIJICTISITE U
bopmMmyaupoBaTh
MIO03HABATENIEHYIO
1eJIb, UCKATh U
BBIJICTISITh
HE0OX0TUMYIO
nHPOPMALIUIO
I1.: 0OBsACHATD
N EEONIE
SIBJICHUSI, CBSI3H U
OTHOIIICHMUS,
BBISBIISIEMBIC B
xoze
HCCIIeI0BaHUSA
OCHOBHBIX
rapameTpoB
¢bu3uIecKoro
Tena

Hayuurcs
TMOHUMATh
SIBIICHUIE
WHEPIUHN U
KOHCTPYHUPOBATh
00BEKTHI, B
KOTOPBIX OHO
TPOSIBIISIETCS

32.

Kontpomibnas
pabota Ne4.

Kak ompenenutsb
mpoOJIeMHBIC
30HBI B U3y4YE€HUN
TeMbI?

DopMupoBaHue
HaBBIKOB
camMoaHanu3a u
CaMOKOPPEKIHIH
yueOHOH
JIeSITETIbHOCTH

K.:
OpTraHHU30BBIBATh
U IUIAaHUPOBATh
yueOHOe
COTPYAHHYECTBO C
YUUTENEM U
CBEPCTHUKAMU
P.: oco3naBatp
caMoro ceos Kak
JIBIOKYIYIO CHITY
CBOETO HAYYEHN,
CBOIO
CIIOCOOHOCTH K
MIPEOI0JICHHIO
HPEMATCTBUN U K
CaMOKOPPEKITHH

Hayuurcs
MPOEKTHPOBATH
WHIWBHYATbHBI
W MapupyT
BOCIIOJIHEHUS
MPOOJIEMHBIX
30H B U3Y4YE€HUHU
TEMBI




I1.: 00OBsACHATD
¢usngeckue
SIBJICHHUS, CBSI3H
OTHOLICHMS,
BBISIBISIEMBIC B
xozie
UCCIeOBaHMS
OCHOBHBIX
napameTpoB
¢bu3ngeckoro
Tena

Maii

33.

3amura
MPOCKTOB.

Kak co3nats u
3aIlUTUTD
HCCIIeIOBATEIBCK
VIO M\HITH
MIPOEKTHYIO
paboty?

dopMupoBaHue
YCTOMYUBOM
MOTHBAIVH K
HCCIIEA0BATEIIBC
KO H\ym
MIPOEKTHOM
JIeSITEIbHOCTH

K.: monyuyats
HEIOCTAIOMIYIO
HHPOPMALIHIO C
TTOMOIIBIO
BOIIPOCOB
(mo3HaBaTenpHas
MHUIUATUBHOCTB)
P.:
CaMOCTOSTEIIHLHO
BBIJICTISITH U
(dbopmynHupoBaTh
MTO3HABATEIHEHYTO
b, HCKATh
BEIJICIIAT
HEOOXOTUMYIO
HHPOPMALIUIO
I1.: 0OBsACHATH
busnyeckue
SIBJICHUSI, CBSI3H U
OTHOIICHHUS,
BBISIBJISIEMbBIC B
xoJe
HCCIICTOBaHHS
13707011
MIPOSKTHPOBAHUS

Hayuutscs
NIPEACTABIATh
pE3yJIbTaThI
HCCIIEI0BATENBC
KO n/vnu
MIPOEKTHOM
paboTsl

34.

3amura
MIPOCKTOB.

Kaxk co3mats u
3aIUTATH
HCCIIEIOBATEIBCK
yio u\uu
MPOEKTHYIO
paboty?

dopMupoBaHUE
YCTOMYUBOM
MOTHUBAINH K
HCCIIeI0BaTEIbC
KO M\rITH
MPOEKTHOM
JIeSITETbHOCTH

K.: monyudars
HEJIOCTAIOUIYIO
HHPOPMALIHIO C
MOMOUIBIO
BOIIPOCOB
(mo3HaBaTenpHas
MHUIUATUBHOCTB)
P.:
CaMOCTOSATEIIHLHO
BBIJICTISITE U
(bopMyaMpoBaTh
MO3HABATEJILHYIO
1IeJIb, UCKATh U
BBIJICTISITh
HE0OXOTUMYTO
nHPOPMALIHIO
I1.: oOBsICHATH
¢busngeckue
SIBJICHHS, CBSI3U U
OTHOIICHHS,
BBISIBIISIEMBIC B
xoze
UCCIIEJOBaHMS

Hayuutscs
MIPEACTaBIATh
Ppe3yIbTaThl
HCCIIEI0BATEIIC
KOW 1/nin
MIPOEKTHOM
paboTs!




A/
MPOEKTUPOBAHHSI

35.

3amura
MPOEKTOB

Kaxk coznate u
3aIUTATH
HCCIIEIOBATEIIBCK
yio u\unu
MIPOEKTHYIO
paboty?

DopMupoBaHuE
YCTOMYUBOU
MOTHUBAINHU K
HCCIIEI0BaTENbC
KO u\usu
MIPOEKTHOMN
JIESITeTTHHOCTH

K.: monyuyats
HEIOCTAONIYIO
nHdopmanuio ¢
MOMOIIBIO
BOIIPOCOB
(mo3HaBaTenpHas
WHHUIIATUBHOCTB )
P.:
CaMOCTOSTEIILHO
BBIJICTISITH U
¢dopMynHupoBaTh
MO3HABATENLHYIO
1eJTb, UCKATh U
BBIJICTISITh
HEOOXOTUMYIO
nndopmanuio
I1.: 0OBsACHATH
¢busnyeckue
SIBJICHHSA, CBA3HU U
OTHOIIICHHUS,
BBISIBIISIEMbBIC B
X071
HCCIIeIOBaHUS
13707011
MPOCKTUPOBAHHSI

Hayuutscs
NIPEACTABIATh
pe3yabTaThl
HCCIIeIOBATEIhC
KOH W/uim
MPOEKTHOM
paboTsl

36.

3amura
MIPOEKTOB

Kaxk co3mate u
3aIUTUTH
HCCIICI0BATENBbCK
yio u\uu
MPOEKTHYIO
paboty?

DopMupoBaHUE
YCTONYMBOM
MOTHUBAINH K
HCCIIeI0BaTEIbC
KO M\rITH
MIPOEKTHOM
JIESITETTBHOCTH

K.: monyudars
HEIOCTAIONIYIO
nndopmanuio ¢
MOMOUIBIO
BOIIPOCOB
(mo3HaBaTenpHas
WHHIIUATUBHOCTH )
P.:
CaMOCTOSATEIHHO
BBIJICTISIT U
(dbopMynHpoBaTh
MIO3HABATEJILHYIO
1eJlb, UCKATh U
BBIJICTISITh
HE0OX0TUMYIO
HHPOPMALIUIO
I1.: oOBsICHATH
¢busuueckue
SIBJICHUSI, CBSI3H U
OTHOIICHHUS,
BBISIBIISIEMBIC B
xoze
HCCIeJOBaHMS
13707001
MPOEKTUPOBAHHSI

Hayuutscs
HpeACTaBIATh
pe3yabTaThl
HCCIIEI0BATEIIbC
KOW 1/min
MIPOEKTHOM
padoTsI




2 roxa

Ne uen.

Tema ypoka

Pemraemeie
POOIECMBI

[Inanupyemsble pe3yabTaThl

JInyHoCTHEIE

YHuBepcalbHbl
¢ y4eOHbIC
JeiicTBus

IIpenmerHsie

CeHTs10pB

H3mepenue
IIHBL. MeTton
PSIOB.

Kak n3mepurs
pasmep MEJKUX
TIPeaMETOB?

dopMmupoBaHue
YCTOMUHMBOU
MOTHBAIUH K
o0y4yeHnIo Ha
OCHOBE
aNropuTMa
BBITIOTHEHUS
3aa4u

Kommynuxamugn
ble:
yCTaHaBIMBAThH
paboune
OTHOIIICHUS,
phhexTHBHO
COTPYIHUYATH U
CIocoOCTBOBAThH
IIPOYKTUBHOM
KOOHepaLuH
PezynamusHble:
CaMOCTOSTEIILHO
BBIJICTISITH U
(bopMyaHpoBaTh
MO3HABATEIbHYIO
e,
(dbopMynHpoBaTh
METOx
HCCIIeIOBAHMA
Ilo3nasamenvhoie
: OOBSCHATH
busnyeckne
SIBJICHUSI, CBSI3H U
OTHOIICHHS,
OCHOBHBIX
rmapamMeTpoB
(u3IIeCcKoro
resa

Hayunrcs ¢
MIOMOILIBI0 METO/A
PAIOB ONPENEIATH
pa3Mepbl MEIKUX
IPEIMETOB,
ONpENENATh
pe3ybTar C
HMOTPEHIHOCTBIO

Msmepenue
JIaMeTpa.
Mukpowmerp.

Kax uzmepurp
JIaMeTp
IMITMHAPUYECKOT
o tena? Yro
Takoe
MHUKpOMeETp?

dopMupoBaHuE
YCTOMYUBOM
MOTHBALUH K
o0ydeHuto Ha
OCHOBE
anropuTMa
BBINTOJTHEHHS
3a1a4n

K.:
yCTaHaBIMBAThH
paboune
OTHOIICHHS,
phhexTHBHO
COTpYHHYATh U
CrocoOCTBOBATh
IPOyKTUBHOM
KOOTepaluu

P.:
CaMOCTOSTEIILHO
BBIJICTISITH U
(hopmynupoBaTh
MO3HABATENbHYIO
L1eJIb, UCKATh
BBIJICTISITH
HE0OXOTUMYTO
MHPOPMALIIIO
[1.: 0OBACHATH
(busngeckue
SIBJICHUSI, CBSI3H U
OTHOIIICHUS,
BBISBIISIEMBIC B
xoze

Hayuunrcs
HU3MEPATh
JUaMeTp TOHKUX
TeJ, ONPEIEIIATh
pe3yJbTarT C
MOTPEIIHOCTEIO.
Hayuntscs
BBIUUCIIATH JUTHHY
OKPY>KHOCTH




HCCIIeI0BAHUS
OCHOBHBIX
mapaMeTpoB
(u3IIecKoro
rena

H3mepenue
IUIOLIAIH.
Yucno
[Mudaropa.

Kak n3mepurs

mwiomane Kkpyra?

dopMmupoBaHue
YCTOMYHMBOU
MOTHBAIUH K
00y4YCHHIO Ha
OCHOBE
anroputMma
BBIIIOJIHEHUS
3a1a4u

K.: y4yacTBOBaTb
B KOJUIEKTHUBHOM
00CYyX)ICHUU
npoGiem n
MOUCKE UX
pemeHns

\P.: IIIaHUPOBATh
TOCIIeIOBATEITHHO
CTh
TPOMEKYTOTHBIX
Lesei ¢ yueTom
KOHEYHOT'O
pe3ynbTara

[1.: 00BACHATH
busnyeckre
MIBJICHHUSA, CBA3HU U
OTHOIIICHHS,
BEISIBIIIEMBIC B
xoae
HMCCIIeIOBAaHUS
OCHOBHBIX
TmapaMeTpoB
(bur3ngeckoro
Tena

Hayuutscs
U3MEpSATh U
paccuMThIBaTh
miouans Kpyra

W3mepenue
UIOILAAH
IMMOBEPXHOCTHU

Kakue eme
CYIIIECTBYIOT
CI0COOBI
U3MEPUTH
mwiomaas? Kak
HU3MEPUTh
IIOIIa1b
coeprr?

®dopMmupoBaHue
YCTOMUMBOU
MOTHUBAINH K
o0ydeHuto Ha
OCHOBE
ajnroputMa
BBIIIOJIHEHUS
3a1a4u

K.: dopmupoBath
HaBBIKH y4eOHOTO
COTpYIHUYECTBA
B X0JIe
MHAUBHUTyIbHON
M TpyNIoBOM
padoTHI

P.:
MPOEKTUPOBATH
MapHipyT
MpPEeO0/I0IEeHHS
BaTPyJIHEHUN B
00ydeHuun uepes
BKJIFOUEHHUE B
HOBBIE BH/IbI

eI TeIbHOCTH U
hopMBI
COTpYJHUYECTBA
[1.: OOBSCHATH
(busmueckne
SIBIICHUSI, CBSI3H U
OTHOIIICHUS,
BBISIBJISIEMbBIE B
xoze
MCCIIeJOBaHUs
OCHOBHBIX
rapamMeTpoB
(husmueckoro
resa

Hayuuntscs
U3MepsTh
IUIOLIA/lb Tea
METOJIOM
3aI0JTHeHMS,
U3MEpPSTh U
paccunTHIBATH
TUTOIIAAE ChephI

OkTs0pB

1

‘ M3mepenue

Yro Takoe

®dopmHpOBaHHE V( ¢dopmupoBats | Hayunrscs




o0BeMa.
Men3ypka.

MeH3ypka? Kak ¢
MOMOIIBIO Hee
OTIPEeIeTIATh
obwveM Tenma?

YCTOMYHMBOM
MOTHBAITUH K
o0y4yeHnIo Ha
OCHOBE
anropurMa
BBINOJTHEHHS
3a1aun

HaBBIKHA y4eOHOTO
COTPYIHHIECTBA
B X0JIE
MHIMBUYaJIbHOU
1 TPYNIOBOH
paboTsI

\P.: IIIaHUPOBAaTh
MOCJIE0BATEILHO
CTh
MPOMEKYTOUHBIX
Lesei ¢ yueTom
KOHEYHOTO
pe3ynbpTara

[1.: 0OBACHATH
¢dusngeckue
SIBJICHUSI, CBSI3H U
OTHOILICHMUS,
BBISIBIISIEMBIC B
xoje
MCCIIeI0BaHUSA
OCHOBHBIX
mapamMeTpoB
(bu3IIecKoro
rena

U3MEPSATH 00BEM
TeJa ¢ TOMOIIBI0
MEH3YPKH,
paccuuTHIBATH
o0beM mapa

M3mepenue
Macchbl.
PumMmckne Bechl.

Kaxkue eme
CYIIECTBYIOT
CII0COOBI
HU3MEPEHUs
Macchl Tena? Uro
TaKOE PUMCKUE
BECHI?

dopMupoBaHuE
YCTOMYUBOM
MOTHBALUH K
UCCIIeI0BaTENbC
KO
JeSITeIbHOCTH
(ananuzy),
KOHCTPYHPOBaH
U0

K.: popmupoBaTh
HaBBIKM y4€OHOTO
COTPYIHHIECTBA
B X07€
MHIUBUAYAIbHOU
1 TPyNIIOBOI
paboTsI

\P.: IIIaHUPOBATh
MOCIIEOBATEIEHO
CTb
TPOMEXYTOUHBIX
Lesnei ¢ yuetom
KOHEYHOTO
pe3ynbTara

[1.: OOBACHATH
(busugeckue
SIBJICHUSI, CBSI3H U
OTHOIICHHS,
BBISIBJIISIEMBIC B
xojae
HCCIIeIOBAHMS
OCHOBHBIX
rapameTpoB
¢bu3ngeckoro
resa

Hayuuntscs
KOHCTPYHPOBATh
PHMCKHE BECHI U
OIIPEETATh C
MTOMOIIIBIO HUX
Maccy Teja

IlepcnexTusa.
Bunnmerii
(yrmoBoift)
pa3mep.

Yro Takoe
BUJIUMBINA U
WCTHUHHBIA
pasMeps Tena?

®dopmHpOBaHHEe
YCTOMYUBOIA
MOTHBAINH K
HCCIIETOBATEIIBC
KOH
JeSITeTbHOCTH
(ananmuzy),
KOHCTPYUPOBaH
HI0

K.:
OpraHU30BBIBATh
1 TUTAHUPOBATh
yaeOHOe
COTPYAHUIECTBO
C YUUTENEM U
CBEpCTHUKAMHU
\P.. MIaHUPOBATh
MoCIe10BaTENbHO
CTb
MPOMEXKYTOUHBIX

Hayuutscs
OTJINYATH
WCTHHHBIA U
YIJIOBOM pazMepbl
Tena, ¢ IOMOIILIO
YIJIOBOTO pasmepa
OTIPEIENATh
HCTUHHBIN




Leyel ¢ yueTom
[KOHEYHOT'O
pe3ynbpTaTta

[1.: OOBICHATH
bu3nyeckne
SIBIICHUS, CBSI3H U
OTHOIIICHHS,
BEBISIBJISICMBIE B
xoJ1e
MCCIIeTOBAHUS
OCHOBHBIX
TmapaMeTpoB
(u3IecKoro
Tena

KontponbHnas
pabota Nel.

Kak onpenenuts
mpoOIeMHBIC
30HBI B
U3yYEHUU TeMBbI?

dopMupoBaHue
HaBBIKOB
caMoaHali3a u
CaMOKOPPEKIUU
yueOHOI
JeSITeIbHOCTH

K.:
OpraHN30BBIBATh
M TUTAHUPOBATh
yae6HOe
COTPYAHUYICCTBO
C YUHTEJIEM U
CBEPCTHUKAMU
\P.: oco3HaBaTh
caMoro ceos Kak
IBIDKYIIIYIO CHITY
CBOETO HAYYCHUS,
CBOIO
CIIOCOOHOCTH K
MPEOI0TICHUIO
IIPETSTCTBUM U K
CaMOKOPPEKITHH
[1.: OOBIACHATE
(bu3ngeckue
SIBJIEHUS, CBA3U U
OTHOIIIEHMS,
BBISIBIIIEMBIE B
XOJ1e
HMCCIIEJOBAHNS
OCHOBHBIX
TapaMeTpoB Tena

Hayuunrcs
IIPOEKTUPOBATH
WHJIMBUAYaJIbHBII
MapuipyT
BOCIIOJIHEHHUS
pOOJIEMHBIX 30H
B U3YYCHHUH TEMBI

Hosiops

CMmeHa BpeMEH
roja.

ITouemy
MIPOUCXOIUT
CMEHa BpeMeH
roga?

®dopMmupoBaHue
yCTOMUMBOM
MOTHUBAINH K
UCCIIEIOBATEIILC
KO
JESITeAbHOCTH
(ananusy),
KOHCTPYUPOBaH
HIO

K.: caymath u
CIIBIIIATH JAPYT
mpyra; ¢
[IOCTATOYHOM
[MOMHOTOM U
[TOYHOCTBIO
BBIPAXKATH CBOU
MBICJIH B
COOTBETCTBUH C
Bajayamu u
YCIIOBHSMU
KOMMYHHUKAIAU
P.:
CaMOCTOSITEIIEHO
BBIJIEIISAT U
(dopMynHupoBaTh
MMO3HABATEIILHYIO
IeJTb, UCKATh
BBIJIETISITH
HEO00XOIUMYIO

Hayuuntscs
BBISIBJISITH
MIPUYHHBI CMEHBI
BpPEMEH rojia
yepes
MOJICITUPOBaHUE
B3aMMHOT'O
TOJIOYKECHHUS
3emiu u CounHila,
OTIpEeNIeNATh
001acTh
MOJISIPHOTO KpyTa
U TPOITUYECKYIO
001acTh




HHDOpMAITHIO
[1.: OOBICHATH
¢dusngeckne
SIBIICHUS, CBSI3H U
OTHOILICHMS,
BBISBIISIEMBIE B
xoJ1e
MCCIeOBAHUS
CTPYKTYPHI
ConHeunoi
CHCTEMBI

10.

Cwmena a3
JlyHsL.

UYro Takoe (aza
Jlyns1? [Touemy
MEHSETCS

BUANMAas popma
JYHHOTO AncKa?

dopMupoBaHue
YCTOWYIMBOM
MOTHBALUH K
HCCIIEIOBATEIhC
KON
JeSITeIbHOCTH
(ananuzy),
KOHCTPYHPOBaH
U0

K.: y4yacTBOBaTb
B KOJUIEKTUBHOM
00CyX)IeHNH
mpobieM u
TIOMCKE MX
peleHus

\P.: IIIaHUPOBAaTh
IMOCIIEI0OBATEIHLHO
CThb
MPOMEKYTOUHBIX
Lesei ¢ yuetom
KOHEYHOI'O
pe3ynbpTaTta

[1.. OOBICHATH
NIRIEEONIE
SIBJICHHS, CBSI3H K
OTHOILIEHMS,
BBISBIISIEMBIE B
X0JIe
KMCCIIeJOBAaHM
CTPYKTYPBI
ConHeunoi
CHCTEMBI

Hayuuntscs
BBIBIIATH
MIPUYUHBI CMEHBI
¢a3 Jlynsl gepes
MOJETIMPOBaHNE
B3aUMHOTO
TIOJIOKEHHS
3emin, JIyHbI 1
ConHxna,
OIIpeIeTATh
Bpems 1o aze u
TMIOJIO>KEHHIO
Jlynsl

11.

AcTtepusmel
BECEHHETO,
JIETHETO U
3UMHEro HeOa.

Kaxkue co3pesaus
HaOIIOHAIOTCS B
CeBepHOM
MOJIyIaApHH?
Kak paborats ¢
KapTou
3BE3]IHOTO Heba?
UYro Takoe
actepusm?

dopMupoBaHUE
YCTOMYUBOM
MOTHBALUH K
0o0y4YeHHIO Ha
OCHOBE
anropuTMa
BBINTOJTHEHHS
3a7a4un

K.: noOBIBaTh
HEIOCTAOIIYIO
HH(POPMAIIHIO C
TTOMOIIBIO
BOIIPOCOB
(mo3HaBaTenpHas
MHUIAATHBHOCTD)
\P.: IpUMEHSATD
METOJIBI
MHPOPMALMOHHOT
0 MOUCKa, B TOM
qHcIe ¢
MOMOIIBIO
KOMITBIOTEPHBIX
cpencTs

[1.: OOBSCHATH
busnyeckne
SIBJICHUSI, CBSI3H U
OTHOIICHHS,
BBISIBJISIEMbBIE B
xoae
MCCIIeJOBaHUs

CTPYKTYpbI
HOYHOro Heba

Hayuuntscs
paboTats ¢
KapToi 3BE3/IHOTO
HeOa

12.

OpueHTHpOBaH
M€ HOYBIO.

Kak
OPHUEHTUPOBATHC

®dopmHpOBaHHE
yCcTOMuuBOH

K.: ctymats u
CJIBILIATH APYT

Hayuutscs
OpPUEHTHUPOBATHCS




3BE31HbBIE
Yackl.

s1 HA MECTHOCTH
0e3 xommaca?
Kak y3nats
BpeMsI T10
3BE3IHEIM
yacam?

MOTHBAIIUH K
HCCIICI0BATEIBC
KON
JesATeIEHOCTH
(ananusy),
KOHCTPYHPOBaH
HI0

mpyra; ¢
MOCTATOYHON
MOJHOTOM U
TOYHOCTBIO
BBIPaXKaTh CBOU
MBICJIU B
COOTBETCTBHH C
BajgadaMu 1
YCIIOBUSIMU
KOMMYHUKaIUU
P.:
CaMOCTOSTEIILHO
BBLACIATD U
(dbopMynHpoBaTh
MO3HABATENBHYIO
LIeJIb, UCKATh U
BBIICIISATH
HEOOXOTUMYIO
nHdopmanuio
[1.: 00BACHATH
busnyeckue
SIBIICHHS, CBSI3H 1
OTHOLICHHS,
BBISBIISIEMBIC B
xome
MCCIIeTOBaHUS
MpOoOIEeMBI
OPHUCHTHUPOBAHUA
Ha MECTHOCTH

Ha MECTHOCTH TI0
3BE3aM.
Hayuuntscs
KOHCTPYHPOBATh
3BE3/IHBIC YacChl U
CUYUTBIBATH 110
HUM BpeMs

Hexadpb

13.

Konrposisnas
pabota Ne2.

Kak ompenenutsb
npobaeMHbIe
30HBI B
W3Y4YEHUH TEMBbI?

dopMmupoBaHue
HaBBIKOB
camMoaHaliu3a u
CaMOKOPPEKIHUU
yaeOHOI
JESITeAbHOCTH

K.:
OpraHHU30BBIBATH
M TUTAHUPOBATh
yaeOHOe
COTPYAHHIECCTBO
C YIHUTEIEM U
CBEpCTHUKAMU
\P.: oco3HaBaTh
caMoro ceos Kak
IBIOKYIILYEO CHITY
CBOETO HAYYCHUS,
CBOIO
CIIOCOOHOCTH K
MPEOI0IECHUIO
IPETSITCTBUM U K
CaMOKOPPEKITHH
[1.: OOBICHATH
busnyeckne
SIBJICHUS, CBS3U U
OTHOILIEHMS,
BBISIBIIIEMBIE B
X0JIe
MCCIIEJOBAHMS
HeOECHBIX TEI

Hayunrcs
MIPOEKTUPOBATh
WHJIMBUYaJIbHBIN
MapupyT
BOCITOJTHEHHUST
MPOOJIEMHBIX 30H
B U3YYEHHUU TEMBI

14.

Crtpoenue
BEIIECTBA.
ATOMEI 1
MOJIEKYJIBI.

W3 gero Bce
cocTouT?

dopMmupoBaHue
yCTOMUMBOM
MOTHUBALUM K
HCCIIEI0BATEIIbC
KO
JESTEIIBHOCTH

K.:
yCTaHABIIMBATh
paboune
OTHOLICHHS,

P deKTHBHO
COTPYAHHYATH U

Hayuntscs
pasnu4aTth
MTOHSATHS
"puszmaeckoe
Teno" u
"BemecTBo",




(anamuzy), crocoOcTBoBaTh | "aToM" M
KOHCTPYHPOBAH TMPOAYKTUBHON "MomneKyma".
HIO KOOIEpaLuu Hayuuntscs
P.: MIPUHLMIIAM
CaMOCTOSTENILHO | 3alUCH
BBIJICTISITE U XUMHUYECKHX
(dopmynupoBath | Gopmyrn BemecTB
MO3HABATEJILHYIO
LIeIIb, UCKATh U
BBIJICTISITH
HE00X0IUMYIO
HH(pOPMAITHIO
[1.: 0OBACHATH
¢dusngeckne
SIBIICHUSI, CBSI3H U
OTHOIICHHUS,
BBISIBIISIEMBIC B
xojae
MCCIIeI0OBaHUSA
CTPYKTYPBI
BelllecTBa
15. JBKenne KaxkoBo ®opmupoBanue K.: Hayuuntscs
MOJIEKYJIL. KOJIMYECTBO YCTOHYNBOH OpPTaHU30BBIBaTh | (OPMYIHPOBATH
Huddysus. MOJIEKYJI B MOTHBALUH K W TUIAaHUPOBATH TIOHSTHE
temax? Kak HCCIIeAOBATENBC yaeOHOE "muddyzus”,
JBIKYTCS KO COTPYIHHYECTBO | BBISICHUTH
MOJIEKYJIBI? JEATEIBHOCTH  C yIHUTENIeM U TIPUHIATIBI
(ananuzy), CBEPCTHUKAMH JIBIDKEHUS YaCTHI]
KOHCTpyupoBaH |P.. B BEIIIeCTBE
U0 CaMOCTOSATENIFHO
BBIJICTISITH U
(dopmMynupoBaTh
MO3HABATEJIEHYIO
[eJIb, UCKATh U
BBIJICTISITH
HE00XOIUMYTO
HH(POPMAIIHIO
[1.: 0OBsACHATH
(dusngeckue
SIBJICHUSI, CBSI3H U
OTHOIICHHS,
BBISIBJISIEMbBIC B
xojae
MCCIIeI0BaHUS
CTPYKTYpbI
BelecTBa
16. Bsaumopeiicts | Kak ®opmuposanue |K.: popmuposats | Hayuntbes
1€ MOJIEKYJI. B3aUMOJICHCTBY | yCTOWYMBOM HaBBIKM YU4eOHOTO| TEOPETUUECKH
[ToBepXHOCTHO | IOT MOJIEKYJIBI? MOTHUBALUH K COTpYJIHUYECTBa | OOOCHOBBIBATH
€ HaTsDKEHUeE. B uem HCCIIEIOBATEbC B XOJIE SIBJICHUE
3aKITI0YaeTCs KO MHAWBUIyaIbHON | HOBEPXHOCTHOTO
SIBJICHHE JeITeIbHOCTH |1 TPYIIIOBOM HATSKEHUS C
MMOBEPXHOCTHOTO | (aHAIHU3Y), paboThI TOYKH 3PEHUS
HATSIKEHUS KOHCTpyupoBaH |P.: B3aUMOJIEHCTBUA
KUIKOCTH U B U0 CaMOCTOSATENIFHO | MOJIEKYII,
4eM ero BBIJICTISITH 1 JIEMOHCTPUPOBATH
NPUYUHBL? (GbopMyIHpOBaTh | SIBJICHUE
MO3HABATENbHYIO | TOBEPXHOCTHOTO
L1eJIb, UCKATh U HaTSOKEHUS

BBIACJIATH




HEOOXO0TUMYTO
HH(POPMAIIHIO
COTpYIHUYIECTBA
[1.: OOBICHATH
bu3nyeckne
SIBIICHUS, CBSI3H U
OTHOIIICHHS,
BEBISIBJISICMBIE B
xoJ1e
MCCIIeTOBAHUS
CTPYKTYpbI
BEIIECTBA

SluBapsb

17.

CMmauynBaHue U
KalHUISIPHOCT
b.

[Touemy
HEKOTOPBIE
KUJKOCTH
NPWIKNAIOT K
TBEpJIbIM Tenam?
B uem
3aKJII04AETCS
SIBJICHUE
KallWIISIPHOCTH?

dopMupoBaHue
YCTOWYMBOM
MOTHBALUH K
HCCIIeI0BATEIIbC
KOU
JeSITeIbHOCTH
(ananuzy),
KOHCTPYHPOBaH
U0

K.: popmupoBaTh
HaBBIKH YI€OHOTO
COTPYIHHIECTBA
B X0JIe
MHIUBUAYAIbHOU
1 TPYyNIIOBOi1
paboTsI

P.:
CaMOCTOSTEIILHO
BBIJICTIST U
(dbopMynHpoBaTh
MO3HABATEIbHYIO
LIeJIb, UCKATh U
BBIJICTISITH
HE00X0IUMYTO
nHdopmanuio
COTpYIHUYECTBA
[1.: OOBSCHATH
(busugeckue
SIBJICHUSI, CBSI3H U
OTHOIIICHUS,
BBISBIISIEMBIC B
xoze
HCCIIeIOBAHMS

CTPYKTYpbI
BelecTBa

Hayuuntscs
JIEMOHCTPUPOBATh
SIBIICHHS
CMaYUBaHUS U
KanWJUIAPHOCTH U
TEOPETUYECKU
OOBACHATD UX C
TOYKH 3pEHUS
B3aUMOICUCTBHS
MOJIEKYTT

18.

ArperaTHble
COCTOSIHUSI.
ITnorHOCTH
BEIIIECTBA.

B gem otimune
arperaTHbIX
COCTOSIHUU Ha
MHKPOYpOBHE?
Yro Takoe
IJIOTHOCTD M KaK
€e U3MEepUThH?

®opMupoBaHuE
yCTOMUMBOM
MOTHUBAINH K
o0ydeHuto Ha
OCHOBE
anropuTMa
BBINTOJTHEHHS
3a1a4n

K.: caymatsb u
CIIBILIATH JPYT
Apyra; ¢
JIOCTaTOYHOMI
[TOJIHOTOU U
TOYHOCTBIO
BBIPaXKaTh CBOU
MBICIIU B
COOTBETCTBHH C
BaJadaMu 1
YCIIOBUSIMU
KOMMYHHKAIH
P.:
CaMOCTOSTEIILHO
BBIJICTISITH 1
(opMynHupoBaTh
MO3HABATENILHYIO
LIeJTb, UCKATh U
BBIJICTISITH
HE00XOIUMYIO
HMHPOPMAIHIO

Hayuuntscs
pasnu4ath
arperaTHble
COCTOSIHUS
BEIIECTBA U
O00BACHATH ITO
pa3iH4ue ¢ TOUYKH
3peHust
B3aMMOICHCTBUS
MOJIEKYJI.
Hayuutscs
paccuMThIBaTh
IUIOTHOCTh
BEIIECTB.




[1.: OOBSICHATH
¢dusngeckne
SIBJIEHUS, CBSA3U U
OTHOILIEHMS,
BBISBIISIEMBIE B
xome
MCCIeOBAHUS
CTPYKTYPHI
BeEILeCTBA

19.

JlaBnenue
JKUJIKOCTEN U
Tra30B.

Kak sxuaxoctu u
ra3bl OKa3bIBAIOT
naBieHue?

dopMmupoBaHue
YCTOWYMBOM
MOTHBALUH K
HCCIIEN0BATEIBC
KON
JESTEIbHOCTH
(anammsy),
KOHCTPYHUPOBaH
HI0

K.: ¢opmupoBaTh
HaBBIKH Y4e€OHOTO
COTPYIHHIECTBA
B X0JIE
MHIUBUYaJIbHOU
M FpyNIOBOM
padoThI

P.:
CaMOCTOSTEIIHLHO
BBIJICTISITH U
(bopMyaHpoBaTh
MO3HABATEJILHYIO
LeJIb, UCKATh U
BBIJICTISITH
HE00X0IUMYTO
HH(POPMAIIHIO
COTPYIHUIECTBA
[1.: 0OBsACHATH
busnyeckne
SIBJICHUSI, CBSI3H U
OTHOIICHHUS,
BBISIBIISIEMBIC B
xoze
MCCIIeJOBaHUS

CTPYKTYpbI
BelecTBa

Hayuutscs
JIEMOHCTPUPOBATH
OCHOBHBIE
MPHUHIUIIBI
OKa3aHHA U
nepenaayn
JIaBJICHUS
KUAKOCTSAMHU U
razaMu

20.

AtmochepHOoe
JIaBJICHHE.

Yro Takoe
aTMocgepHoe
naBieHue?

dopMupoBaHue
YCTOMYUBOM
MOTHBALUH K
HCCIIeI0BaTEIbC
KO
JeSITeIbHOCTH
(ananuzy),
KOHCTPYHPOBaH
U0

K.: popmupoBaTh
HaBBIKM y4€OHOTO
COTpYIHUYECTBA
B X0JIe
MHIMBUAYAIbHOU
1 TPyNIIOBOi1
paboTsI

P.:
CaMOCTOSTENILHO
BBIJICTISITH 1
(dbopMynHpoBaTh
MO3HABATENbHYIO
L1eJIb, UCKATh U
BBIJICTISITH
HE00XOUMYIO
MHPOPMAIHIO
COTpYIHUYECTBA
[1.: 0OBACHATH
(busngeckue
SIBJICHUSI, CBSI3H U
OTHOIICHHS,
BBISBIISIEMBIC B
xoze
HMCCIIeI0BaHMS
CTPYKTYpBbI

Hayuuntscs
JIEMOHCTPUPOBATH
SIBJICHUSI,
CBSI3aHHBIE C
HaJIMYUEeM
aTtMoc(hepHOro
JIaBJICHUS




\BemeCTBa

Deppajib
21. TemioBele Kaxue ®opmupoBanue K.: Hayuuntscs
CBOJCTBa TeJl. CYILECTBYIOT YCTOWYMBOM lyCTaHaBJIUBATb ONPENENATh
IIKAJIBI MOTHBALUH K paboune TEeMIIepaTypy ¢
Temrepatyp? HCCIIeIOBATEbC (OTHOIICHMS, MIOMOUIBIO
Kak Bnuser KoM P PeKTUBHO TEPMOMETpa,
TEeMIlepaTypa Ha | JIESTENbHOCTH  COTPYJHHMYATh U | pa3nuyaTh
BELIECTBO? (ananmsy), CrocOOCTBOBaTh | pa3jIMYHBIC
KOHCTPYHUPOBAaH [MPOJIYKTHBHOU CIOCOOBI
HI0 KOOHepaLuH HarpeBaHus Tel,
P.: JIEMOHCTPUPOBATh
CaMOCTOSATENBHO | M OOBACHITH
BBIJCTISTE U SIBIICHUS
(GbopMyIHpPOBaThH | TEIIOMPOBOIHOCT
TO3HABATENbHYIO | M ¥ TEIIIOBOTO
LIeJIb, UCKATh U pacumpeHus Te
BBIJICIISITH
HEOOXOTUMYIO
nHdopmanuio
COTpYAHHUYECTBA
[1.: OOBSCHATH
IKIEEONIE
SIBIICHUSI, CBSI3H U
OTHOIIICHUS,
BBIABIISIEMBIC B
xoxe
HCCIIeIOBAHMA
CTPYKTYPBI
BeIlleCcTBa
22. KonTponbHas Kax ompenenuts | @opmupoBanue |K.: Hayuuntcs
pabota Ne3. npobaeMHbIe HaBBIKOB OpraHU30BBIBATh | MPOEKTHPOBATH
30HBI B caMoaHalli3a U M IIAHUPOBATh WHIIUBHyaJIbHBIH
W3YyYEHHUH TEeMBI? | CAaMOKOPPEKIHH y4eOHOe MapupyT
yueOHOH COTPYIHHYECTBO | BOCIIOJIHEHUS
JEATeNIbHOCTH  C yYHUTelIeM U IPOOJIEMHBIX 30H
CBEpCTHUKAMHU B M3YYEHHH TEMBI
\P.: 0oco3HaBaTh
camoro ce0s Kak
MIBIDKYIIYTO CHITY
CBOEro Hay4eHHs,
CBOIO
CIIOCOOHOCTH K
MPEOI0JICHHIO
IIPETSITCTBUM U K
CaMOKOPPEKIINI
[1.: 0OBSCHATH
bu3nyeckne
SIBIICHUSI, CBSI3H U
OTHOIICHUS,
BBISBIISIEMBIC B
xoae
MCCIIeTOBaHHS
CTPYKTYpBI
BeIIeCTBa
23. Cuna Tsokectu. | Uro takoe cmnma? | @opmuposanne K- Hayuntbcs
Cuna Hackonbko YCTOHYUBOM [yCTaHaBJIMBATh pa3InyaTh CHJIBI
YIPYTOCTH. BEJINKO MOTHUBALUH K paboune TSDKECTU U
pasHooOpasue HCCIIeIOBATEbC (OTHOIICHMS, YIIPYrocTH,
cui B pupone? | Koi P deKTHBHO JIEMOHCTPHPOBATH




JeSTeIIbHOCTH
(anammsy),
KOHCTPYHUPOBaH
U0

COTPYIHHYATH U
CIocoOCTBOBAThH
MPOyKTUBHOM
KOOIIepanuu

P.:
CaMOCTOSTEIIHLHO
BBIJICTISITE U
(bopMyaupoBaTh
MO3HABATEJILHYIO
LIeJIb, UCKATh U
BBIJICTISITH
HE00X0IUMYIO
HH(POPMAIIHIO
[1.: 0OBACHATH
¢dusngeckue
SIBJICHUSI, CBSI3H U
OTHOIIICHHS,
BBISIBIISIEMBIC B
xoje
Mccie0BaHMs
B3aMMOJECHCTBUS
e

pe3ynbTat
IEUCTBUS CUJIBI

24.

Cuia
COTIPOTHBIICHI
s.

YTo Takoe CHIIBI
CyXOro 1
BS3KOTO TPEHUSA?

dopMupoBaHue
YCTOMYMBOM
MOTHBALUH K
HCCIIEI0BATEIhC
KON
JeSITeIbHOCTH
(ananuzy),
KOHCTPYUPOBaH
HI0

K.:
yCTaHaBIMBAThH
paboune
OTHOIIICHUS,
phdhexTHBHO
COTPYIHUYATH U
CIOCOOCTBOBATh
IIPOyKTUBHOM
KOOepaLuH

P.:
CaMOCTOSTENILHO
BBIJICTISITH U
(dbopMynHpoBaTh
MO3HABAaTENbHYIO
[eJIb, UCKATh U
BBIJICTISITH
HE00XOIUMYTO
MHPOPMALIUIO
I1.: 06BACHATH
(bu3ugeckue
SIBJICHUSI, CBSI3H U
OTHOIICHHS,
BBISBIISIEMBIC B
xoze
MCCIIeI0BaHMA
B3aUMO/ICHCTBUS
el

Hayuuntscs
JIEMOHCTPHPOBATH
H OOBACHATH
HAJIMYHE CUI
CYXOTO ¥ BSI3KOTO
TpeHwus,
KOHCTPYHPOBATh
MEXAHU3MEI, B
OCHOBE MPHHIIUIIA
IEUCTBHUS
KOTOPBIX JICHKHT
TpeHHE

Mapt

25.

Cuia
Apxumena.
IInaBanme Tem.

ITouemy tena
IUIaBarOT?

®dopmupOBaHHEe
yCTOMUMBOM
MOTHBAIIH K
HCCIIETOBATEIIBC
KOH
JeSITeTbHOCTH
(ananmusy),
KOHCTPYUPOBaH
HI0

K.:
yCTaHaBIHMBaTh
paboune
OTHOIIICHHUS,
phhexTHBHO
COTPYAHUYATH U
CIOCOOCTBOBATH
MPOAYKTUBHOM
KOoIepanuu

P.:

Hayuutbcs
JIEMOHCTPUPOBATH
HaJInYue
BBITATKABAIOIICH
CHUJIBI, BBISIBIISITh
YCIIOBUS
IJIAaBaHMS Tl




CaMOCTOSTEIILHO
BBIJICTISITH 1
(dbopMynHupoBaTh
MO3HABATENbHYIO
LIeIIb, UCKATh U
BBIJIETISITH
HEOOXOTUMYIO
nHdopmanuio
[1.: 00BACHATH
bu3nyeckne
SIBJICHUSI, CBSI3H U
OTHOIIICHHUS,
BBISIBIISIEMbBIC B
xoze
MCCIIeIOBaHUS
B3aUMOJECICTBUS
e

26.

PeakTusHOE
JIBUKEHHE.

Kak neraror
pakeTsI?

dopMupoBaHue
YCTOMUMBOU
MOTHBAITUH K
HCCIIEI0BATEINIbC
KoM
JIESTENIbHOCTH
(anammsy),
KOHCTPYUPOBaH
HI0

K.:
yCTaHaBJIMBAaTh
paboune
OTHOIIICHHUS,
phdhexTHBHO
COTPYIHUYATH U
CIoCcOOCTBOBAThH
MPOJyKTUBHOM
KOOIIepanuu

P.:
CaMOCTOSTEIILHO
BBIJICTISITH U
(dbopMyaHpoBaTh
MO3HABATEJILHYIO
LIeJIb, UCKATh U
BBIJICIISITH
HE00XOIUMYTO
HH(POPMAIIHIO
[1.: 0OBsACHATH
(dusngeckue
SIBIICHUSI, CBSI3H U
OTHOIIICHUS,
BBISIBJIISIEMBIC B
xoze
MCCIIeJOBaHUS
B3aUMOJEHCTBUS
el

Hayuuntscs
KOHCTPYUPOBATh
Tena Ha
pEaKTUBHOM Tsre
1 OOBACHATH
TIPHUHIIHIT UX
paboThI

217.

DnexTpu3anus.
DNEeKTPUUECKH
i 3aps.

UYro Takoe
3JIEKTPUYECKUI
3apsn? Kak
Ha3JIEKTPU30BATh
Teno?

®dopMmupoBaHue
YCTOMYUBOM
MOTHBAIUH K
HCCIIEJOBATEIbC
KO
JESITeAbHOCTU
(ananusy),
KOHCTPYHPOBaH
U1

K.:
OpraHU30BHIBATH
M IJTaHUPOBATh
yueOHOE
COTPYTHUYIECTBO
C YUUTEJEM U
CBEPCTHUKAMHU
P.:
CaMOCTOSTEIILHO
BBIICIATD U
(dopmMynHupoBaTh
MO3HABATEJILHYIO
LieJb, UCKaTh U
BBIACISATD
HE00XOUMYIO
HMHPOPMAIHIO

Hayuntscs
JIEMOHCTPHPOBATH
1 OOBSCHATH
SIBJICHUE
JEKTpU3ALNU




[1.: OOBSICHATH
¢dusngeckne
SIBJICHHS, CBSI3H K
OTHOIIIECHMS,
BBISIBIIIEMEBIE B
XOJIe
MCCIeOBAHUS
OCHOBHBIX
MapamMeTpOB
PIEKTPOMATHUTHO
ro
B3aMOJEUCTBHUS

28.

DNeKTpuIecKn
U TOK.
IIpoBogHuKHU U
H30JISTOPEI.

Uro Takoe
3NEKTPUYECKUI
Tok? Kax
YOpaBIATh
JBUKCHUEM
3apsioB?

dopMupoBaHue
YCTOWYMBOM
MOTHBALUH K
HCCIIEIOBATEIhC
KoM
JeSITeIbHOCTU
(ananuzy),
KOHCTPYUPOBaH
HI0

K.: caymats u
CJIBIIIATH APYT
Aapyra, ¢
MOCTATOUYHON
[TOJIHOTOU U
TOYHOCTBIO
BBIPaXKaTh CBOU
MBICJIU B
COOTBETCTBHH C
BagadaMu 1
YCIIOBUSIMA
KOMMYHHKAIX
P.:
CaMOCTOSATEIHHO
BBIJICTISTE U
(dbopMyaHpoBaTh
MO3HABATEJILHYIO
LIeJIb, UCKATh U
BBIJICTISITH
HE0OXOTUMYTO
MHPOPMALIUIO
[1.: 0OBsACHATH
(dusngeckue
SIBIICHUSI, CBSI3H U
OTHOIIICHUS,
BBISBIISIEMBIC B
xoze
MCCIeJ0BaHMs
OCHOBHBIX
rapamMeTpoB
PIIEKTPOMArHUTHO
ro
B3aUMOICHCTBUS

Hayuuntscs
JIEMOHCTPUPOBATH
H OOBACHSATH
SIBIIEHHE
3JIEKTPOIPOBOIHO
CTH

Anpeib

29.

OnexTpuuecka
s IEMb.
OnexTpuuecka
s CXeMa.

Uro Takoe
JJEKTpUYECKast
nernb? Kak
coOparts ee 1o
3JIEKTPUYECKOM
cxeme?

®dopmupOoBaHHE
YCTOWYUBOIA
MOTHBAIUH K
HCCIIEJOBATEIbC
KO
JeSITeTbHOCTH
(ananmuzy),
KOHCTPYHPOBaH
HI0

K.: ydacTBOBaTh
B KOJUIEKTUBHOM
00CyX)ICHUU
mpobiem u
TONCKE X
pereHus

\P.: IIIaHUPOBATh
MOCITIEOBATEIEHO
CTh
MPOMEXKYTOYHBIX
Lenel ¢ yueToM
KOHEYHOT'O
pe3ynbTara

[1.: OOBSCHATH

Hayuurcs unrtats
U COCTaBIATh
JNEKTPUUYECKHE
CXEMBI,
KOHCTPYUPOBATh
NEKTPUUIECKHE
enu




(dbuznyeckue
SIBJICHHS, CBSI3H K
OTHOIIIECHMS,
BBISIBJIIEMEBIE B
XOJIe

HCCIIe JOBAaHMS
OCHOBHBIX
rmapameTpoB
PIEKTPOMATHUTHO
ro
B3aMOJEUCTBUS

30.

ITocTostHHBIE
MAarHuThbI.

Yro Takoe
MarHuTHOE

B3aNMOJIEHCTBHE
)

dopMupoBaHue
YCTOWYIMBOM
MOTHBALUH K
HCCIIEIOBATEIhC
KON
JeSITeIbHOCTH
(ananuzy),
KOHCTPYUPOBaH
HI0

K.: caymats u
CJIBIIIATH APYT
Apyra; ¢
MOCTATOYHON
TOJIHOTOW U
TOYHOCTBIO
BBIPaXKaTh CBOU
MBICJIU B
COOTBETCTBHH C
BajJayaMu 1
YCIIOBUSIMA
KOMMYHHKAIX
P.:
CaMOCTOSATEIILHO
BBIJICTISTE U
(dbopMynHupoBaTh
MO3HABATEJILHYIO
LIeIIb, UCKATh U
BBIJICTISITH
HEOOXOTUMYIO
MHPOPMALIUIO
I1.: 06BACHATH
(dusngeckue
SIBIICHUSI, CBSI3H U
OTHOIIICHUS,
BBISBIISIEMBIC B
xoze
HCCIIeIOBAHMS
OCHOBHBIX
rapameTpoB
PIIEKTPOMArHUTHO
ro
B3aUMOJEHCTBUS

Hayuuntscs
OTIpEeNIeNATh
o0acTh MarHuTa,
BBISBIISATh U
HCIIOJIb30BATh
MAarHuTHBIC
CBOMCTBA Tel

31.

DneKTpoMarHu
TBL

Kak cnenatb
JJIEKTPOMArHUT?

®dopMmupoBaHue
YCTOMYUBOM
MOTHBAIUH K
HCCIIEJOBATEIbC
KO
JESITeAbHOCTU
(ananusy),
KOHCTPYHPOBaH
U1

K.: caymath u
CIBIMIATH APYT
apyra; ¢
TOCTaTOYHOM
MOJIHOTOM U
TOYHOCTHIO
BBIPAKaTh CBOU
MBICJIH B
COOTBETCTBHUH C
BamavYaMu
YCIIOBHSIMU
KOMMYHHKALHN
P..
CaMOCTOSTEIIEHO
BBIICIATE U
(dbopMyIHpOBaTh

Hayuntscs
JIEMOHCTPHPOBATH
1 OOBSICHITH
SIBJICHHE
3JIEKTPOMAarHeTus3
Ma




TIO3HABATEIBHYIO
II€J1b, HCKATh U
BBIIEIISATH
HE00X0IUMYIO
nHdopmanuio
[1.: OOBICHATD
bu3nyeckne
SIBJICHUS, CBS3U U
OTHOILICHMS,
BBISBIISIEMBIE B
XOJI€e
HMCCIIEI0BAHMS
OCHOBHBIX
TmapaMeTpoB
PIEKTPOMATrHUTHO
ro
B3aUMOJCHCTBUSA

32.

Konrponsnas
pabdota N4,

Kak ompenenutsb
npobaeMHbIe
30HBI B
U3yYEHUU TeMBbI?

dopMupoBaHue
HaBBIKOB
camMoaHaliu3a u
CaMOKOPPEKLIUU
yaeOHoit
JESTENbHOCTH

K.:
OpraHU30BBIBATH
M TUTAHUPOBATh
yae6HOe
COTPYIHHIECCTBO
C YIHUTEIEM H
CBEpCTHUKAMU
\P.: oco3HaBaTh
caMoro ceos Kak
IBIDKYIIIYIO CHITY
CBOETO HAYYCHUS,
CBOIO
CIIOCOOHOCTH K
MPEOI0ICHUIO
IIPETSITCTBUM U K
CaMOKOPPEKITHH
[1.. OOBICHATH
IR ENNIE
SIBJIEHHS, CBSI3H 1
OTHOILIEHHS,
BBISIBIIIEMBIE B
XOJ1e
HMCCIeOBAHUS
OCHOBHBIX
mapamMeTpoB
PIEKTPOMATrHUTHO
ro
B3aMMOJIENCTBUS

Hayunrcs
MIPOEKTUPOBATh
WHJIMBUAYaJIbHBII
MapuIpyT
BOCITOJTHCHHS
MPOOJIEMHBIX 30H
B U3YYEHHUU TEMBI

Maii

33.

3amura
MPOCKTOB.

Kak coznate u
3aIUTUTh
HCCIIeTOBATEIHC
KYI0 H\WITH
MIPOEKTHYIO
paborty?

dopmHpOBaHHEe
YCTOWYUBOIA
MOTHBAIUH K
HCCIIEJOBATEIbC
Ko u\ru
TPOEKTHOM
JESITeIbHOCTU

K.: nonydats
HEJI0CTAOLIYIO
nadopmanuio ¢
TIOMOMIBIO
BOIIPOCOB
(mo3HaBaTenpHas
WHHUIHATHBHOCTh
)
P.:
CaMOCTOSTEIIHLHO
BBIJICTISITH U
(hopmynupoBaTh
MIO3HABATEJILHYIO
1eJ1b, UCKATh U

Hayuutscs
MpeCTaBIATh
pe3yIbTaThl
HCCIIEA0BATEIbCK
oif u/mnu
MPOEKTHOM
paboTsl




BBIIENATH
HEOOXOTUMYIO
HHPOPMALIHIO
I1.: 0OBsICHATE
¢dusnyeckne
SIBJIEHUS, CBSA3U U
OTHOILIEHMS,
BBISBIISIEMBIE B
X0J1e
HCCIEOBAHUS
A/Mnu
MPOEKTUPOBAHHSI

34.

3amura
MPOEKTOB.

Kak co3nats u
3aIlUTUTD
HCCIIEI0BATEIBC
KYFO M\HITH
MIPOCKTHYIO
paboty?

dopMupoBaHue
YCTOWYMBOM
MOTHBAIUH K
HCCIIEN0BATEIBC
Ko u\riu
TIPOEKTHOM
JESTeAbHOCTH

K.: monyuyats
HEJOCTarOLIYIO
HHPOPMALIHIO C
HOMOILBIO
BOIIPOCOB
(nmo3HaBaTenpHas
WHUIIUATHUBHOCTDH
)
P.:
CaMOCTOSTEIIHHO
BBLACIATE U
(dbopmynHupoBaTh
MI03HABATENBHYIO
1eJb, HCKATh U
BBIICIIATD
HEOOXOTUMYIO
nndopmanuio
I1.: 0OBsACHATH
busnyeckue
SIBJICHHUSA, CBA3HU U
OTHOIIEHMUS,
BBISIBIISIEMBIC B
xoze
UCCIIeIOBAHHUS
13707011
NPOSKTUPOBAHHUS

Hayuuntscs
MIPEACTABIATh
pe3ynbTaThl
HCCIIEI0OBATENbCK
ot u/unu
MIPOEKTHOM
paboTsl

35.

3amura
MPOEKTOB

Kaxk co3mats u
3aIIUTUTH
HCCIIeIOBATEIBC
KO H\WITH
POCKTHYIO
paboty?

dopMupoBaHuE
yCTOMUMBOM
MOTHUBAINH K
HCCIIEI0BATEIIbC
KO m\HITH
MIPOEKTHOM
JIeSITEIbHOCTH

K.: monyudars
HEJIOCTAIOUIYIO
nHGOPMALIHUIO C
MOMOUIBIO
BOIIPOCOB
(nmo3HaBaTenpHas
WHUIIUATHUBHOCTH
)
P.
CaMOCTOSTEIILHO
BBIJICTISIT U
(hopmynupoBaTh
MIO3HABATEJILHYIO
1eJIb, UCKATh U
BBIICIISTH
HE0OXOTUMYIO
nHPOPMALIHIO
I1.: oOBsICHATH
¢usmueckne
SIBJICHUSI, CBSI3H U
OTHOIICHHUS,
BBISIBIISIEMBIC B

Hayuuntscs
MIPECTABIATh
pe3yIbTATHI
HCCIIEOBATEIIBCK
ot u/unu
MIPOEKTHOM
paboTsI




xoj1e
HCCIIETOBAHMS
W/WIn
MPOCKTUPOBAHHSI

36. 4 3amura

IIPOCKTOB

Kaxk co3nate u
3aIUTUTh
HCCIIeIOBATEIBC
K0 H\WITH
MIPOEKTHYIO
paboty?

dopMmupoBaHue
YCTOMUHMBOU
MOTHBAIUH K
HCCIIEI0BATEIIbC
KO# u\ru
TIPOEKTHOM
JIeSTEIIBHOCTH

K.: nony4ats
HEJI0CTaOIIYIO
nrdopmanuio ¢
HOMOILBIO
BOIIPOCOB
(mo3HaBaTebHAS
MHUIIMATUBHOCTD

Hayuutscs
IIPECTaBIATh
pe3yNbTaThl
HCCIIEI0BATEIIbCK
ot u/unu
MIPOEKTHOM
paboThI

)
P.:

CaMOCTOSTEIILHO
BBIJICTISITH U
¢dopmMynHupoBaTh
MO3HABATEJILHYIO
1eJIb, UCKATh U
BBIJICTISITh
HEOOXOTUMYIO
nndopmanuio
I1.: 06BsACHATD
¢dusngeckue
SIBJICHUSI, CBSI3H U
OTHOIIICHHUS,
BBISIBIISIEMbBIC B
X071
UCCIIEeOBaHUS
W/um
MPOEKTUPOBAHHUS

OneHoYHbIE H METOAUYECKHE MaTepHuaJibl

Ilenaroruyeckue MeTOAUKHU U TEXHOJIOTHM:

B pabore mo mporpaMMe UCHONB3YIOTCS TPYMIOBas, WHAWNBUAyalbHas U
KOJUIEKTUBHAsE ~ TEXHOJIOTUM  OOYy4YeHMs:  HAyYHO-HCCIIEIOBATENbCKasl  JAESTEIbHOCTb,
MPOEKTHAsl JEATEIbHOCTh, WHTETPUPOBAHHBIC 3aHATHS C UCTOpHEH W Ouonoruei; Oecemdbl;
COOOIIEHUsI;  HPOCMOTPp M OOCYXJAEHHE  BHUJICOMATEpPHANIOB;  HHTEJUIEKTYalbHO-
MO3HABATENbHBIE UTPHI; BUKTOPUHBL.

B mpouiecce oOydeHus HCTONB3YIOTCS pa3auyHbie (OPMBI 3aHATHI: TPaJAUIIMOHHEBIE,
KOMOMHHpOBAaHHBIE W TMpakTHYeckue 3aHsATHs. [IpemonaBaHue HOBOTO TEOPETUYECKOTO
Marepuaia mpoBojsaTcs B hopMe pacckasa, 0ecessl, mpobdiieMHoro ooyuenus. [Ipobiemaoe u
MPOEKTHOE O0yUEHUE - OCHOBHBIC METO/IbI BEACHHUS 3aHATUH, T.K. KYpC HACHIIICH IEHCTBUEM,
ACMOHCTpalMOHHBIMHA OIlIbITaAMHU, MPAKTHUYCCKUMU Ha6J'IIO)IeHI/I$IMI/I, HeOOJIBIINMHA
uccienoBaHusMH. V3 BceX BHAOB JEATENBHOCTH MPEANOYTEHHE OTHAaeTCs Urpe u
TBOPYECKUM paboTaMm: mpeameTHas 3ctadera, pusmdeckuid 00il, COpEBHOBAaHWE, 3aJaHUS
TUTIA COYMHH CKa3Ky, paccKas, HapuCyi, N300peTH, mpuayMail IpuMeHeHUe | T.11.

3aHsTHE BKIIOYaeT B ce0s paboTy ¢ pabouumu Jictamu (pabodeil TeTpaipio Ha
MEYaTHON OCHOBE), BHITIOJTHEHHE UCCIIEIOBATEIbCKUX YKCIIEPUMEHTAIBHBIX 3a/IaHUH,
o0CyX/IeHHE pe3yabTaTOB, MOJIBEICHNE UTOTOB. MHAMBUyaTbHBII pabounii Habop
ydarierocsi mo3BoJseT B MOJTHON Mepe peann3oBaTh TpeboBanus CTaHmapra.

Cucrema KOHTPOJIsI pe3yJIbTATHBHOCTH 00y4eHHsI:




Texkyuuii KOHTPOJIb:

1. Tlpomepka BBINIOJIHEHUS 3aaHui pasznena «Habmonai u uccnemyit cam,

2. IlIpomepka pabouyux JMCTOB;

3. becena ¢ yyammmucs 1Mo TeMe 3aHSTHS.

IIpome:KyTOUHBI:

YcnenrHoe BHIOTHEHKE 33/1aHUI KOHTPOJIBHBIX padoT o Temam (1 pa3 B 4eTBepTh)

2. YcnemHoe ywactue B Typaupax IHbIX ®OH3UKOB, HAYYHO-TIPAKTHYCCKUX

KOH(EpEHIHSIX MKOJIbHUKOB (110 TpaduKy MEpONpUATHIl OTOOPOUHBIX TYPOB).

HUTOroBblii KOHTPOJIb:

VYcnenrnas cjaua 3a4era u 3aliuTa npoekra (B KoHIe yueOHOTo To/a).

2. YIOBIETBOPEHHOCTh yUaIIMXCS U POJUTENIel 3HAHUSMU (aHKETUPOBAHUE): yUalHecs
Y UX POJUTEIH yJOBIETBOPEHBI COJEpXKaHUEM M (OpMaMU 3aHSATHH, yJalecs U ux
POIIUTENH YIOBIETBOPEHBI XapaKTEPOM B3aMMOOTHOIICHHH.

=

=

Y4eOHo-MeToAuYeCKNH KOMILJIEKT:

PRO-®U3UKA 5-6. YuebHo-meToAnueckoe mocobue g yduuTeneu, AeTed u
ponuteneii / T.FO. Mapmemwvsanosa. — CI16: CMUO ITPECC, 2015.

PaGouue 1uCTHI HA MEYATHOI OCHOBE Ha Ka)X/10€ 3aHATHUE.

NupuBuayanbHblii padouuii HaGop yuamerocsi: HaOOp IJIacTWIMHA, HaAOOp
(dbaoMacTepoB, HOXKHHIIBI, KaTyIIKa HHUTOK, Ha0Op LBETHOrO KapToHa, HAOOp LBETHOM
Oymarwm, 10 mucToB Oenoit mucyeir Oymaru A4, TUHEWKa, HOKHUIIBI, CKOTY, KJIeH-KapaH/Iall,
5 TpyOouek i KOKTEWss, MPOCTOM KapaHMall, MUPKYJb, JMHEWKa, pydKa, MJIACTHKOBBIC
crakagyuky 500 v — 1 mrr., 200 i1 — 4 mt., 50 M — 1 .

Tabauubl o0mero HasHavyeHusi: MexayHapoaHas cucrema equnul; (CH).
[IpuctaBku juisi 0oOpa3oBaHUsl JECATUYHBIX KpaTHBIX W JOdbHBIX eauHui. [llkama
ANEKTPOMArHUTHBIX BOJH. [IpaBmia mo TexHHWKe O€30macHOCTH TpH paboTe B KaOWHETe
¢buszuku. Mepbl 0€30MaCHOCTH TIPH MOCTAHOBKE M TMPOBEACHUU JTA0OPATOPHBIX PaboOT 1o
3IEKTPUYECTBY.

TemaTnueckue Ttabauubl: bpoyHoBckoe nBuxkenue. JJduddysua. H3mepenue
TeMIlepaTypbl. ArperaTHble COCTOsIHUS BelecTBa. Manometp. bapomerp-anepoun. CtpoeHue
atMocdepsl 3emnu. ATMochepHoe AaBieHue. [IoBepXHOCTHOE HATSKEHUE, KaMMLISIPHOCTD.
[InaBnenue, ucnapenue, kunenune. Kpucramimueckue BemiectBa. Mojaenu CTpOSHHUS aroMma.
3akoH Kynona. PeaktuBHoe naBuxenue. Kommiuekt noprpeToB A kabuHeTa QpU3MKHU (Tanka
C ABA/LAThIO MOPTPETAMH).

NudpopmanuoHHbIe MCTOYHNKH, HCIIOJIb3yeMble IPH pPeaTn3aluy NPorpamMMbl:
Jlnst neparora:

e PRO-OU3UKA 5-6 VYdeOHO-METOIWYECKOE TMOCOOME [UIsl yduTeleH, neTedl u
poauteneti / T.}FO. Maptembsnosa. — CI16: CMUO ITPECC, 2015.

e AcnamazoB A.l'., BapnamoB A.A. YauBurensHas ¢usuka. - M.: JToGpocser, 2002. -
236.: un. Aunpy3 k., Haitton K. 100 3anumarensHbIx 3KxcriepuMeHToB / Ilep. ¢
anri. C.3. [lladpanosckoro. - M.: 3A0 «POCMBH-TIPECCx, 2008. - 88 c.

o Banxmus JIx. 3anuMarensHble onbITH 10 pusuke / [xenuc Bankaus; niep. ¢ anra. H.
JlunynoBoi. - M.: ACT: Actpens, 2008. - 254, [2] c.: u.

o Tanbnepmureiin JI. 3abaBHas ¢usuka: Hayuno-nonynspuas kaura / Odopmi. Cepun
O. KonpnakoBoif; xynoxH. b. benos u b. J{ons. - nepeusn., nom. u nepepad. - M.: [let.
muT., 1993. - 255 c.



I'ypeBuu A.E., UcaeB [I.A., [Tonrak JI.C. ®usuka. Xumus. 5-6 knacc.: ydeOHUK IS
obmeobpa- 30Bar. yupexaenuii. - M.: Jlpoda, 2011. - 191 c.: u.
Ilepeneman ML.E. A nouemy 310 Tak? KH. 1: ®u3nuka BOKpyr Hac B 3aHHMAaTEJIbHbBIX
Oecemax, Borpocax u orBeTax. M3m. 4-e. - M.: Kaumwxknbiii tom «JIMBPOKOMy, 2013.
- 216 c. (HAVYKY - BCEM! llleneBpbl HAy4YHO-TOMYJISIPHON JTUTEPATYPHIL. )
[Tepensman M.E. A mouemy 310 Tak? KH. 2: ®du3uka B roctsix y Apyrux Hayk (B
3aHUMAaTENbHBIX Oecefax, Bompocax W orBerax). Mza. 4-e. - M.: Kuwxusii nom
«JIMBPOKOM», 2013. - 200 c. (HAYKY - BCEM! llleneBpbl Hay4HO-TIOMY/ISIPHOM
JUTEPATYPHI.)
®dusnka. ActpoHomus 7-11 Kimacchl.: mporpaMmbl Jist 001Ie00pa3oBat. yupekIeHul/
B.A .KoposuH, B.A.Opnos .-M.: [Ipoda, 2008.

Baxter N. My Book of Science Experiments / Illustrator Sweet S. - Books Are
Fun Ltd, England, 2004. - 128 p

s yqammxes:

PRO-®U3UKA 5-6 VYueOHO-MeTOIWYECKOE IOCOOMEe UIsl yduTenei, aeredl u
ponuteneii / T.FO. MaptembsinoBa. — CI16:CMHUO TTIPECC, 2015.

Bosbmiast kHUra SKCIIEPUMEHTOB IS IIKOIBHUKOB / [lox pen. AHToHesI Mestan:
[Iep. c ur. 9.1. MotsuieBoit. - M.: 3A0 «POCMOH-IIPECCy», 2011. - 264 c.
Cuornazo B.U., [TnemakoB A.A. IIpuposia u 4enoBek: BBEICHHE B €CTECTBECHHBIC
HayKH. 5 KJ1.: yaeO. 1y o0mieodpasosar. yupexaeHuil. - M.: [Ipocsemenue, 2000.
Cuxopyk JLJI. ®uzuka g wmansimeid. Wimoctpaunn E.  AradonoBoit. -
[Terpo3aBoack: M3natensctBo «Kpyrozop», «bHII», 1996. - 128 c.: ui.

Tur Tom. Hayunsie 3a0aBbl: HHTEPECHBIE OIBITHI, CAMOACIKH, pa3Bieuenus / Ilep. ¢
¢dpani. - M.: U3garensckuii Jlom Memepsikosa, 2007, 2-¢ uzganue - 224 ¢., WL
XapymkeB A.A. ®u3uka BOKpyr, win BoBkuHbI oTKpeITHS: KH. 0 Qusuke s nereit
u poautenedt / Xynox. A. lembiies. - M.: ACT-npecc, 1996. - 133,[2] c.: uB. uim.

Hepuozmqecmle H3TaHUA:

lNazeta «®usukay, uznarenbckuit 1oM «llepBoe ceHTAOPs»
Kypnan «Pusnka B mIKOJIE»

Kypnan «KanT»

Kypnan «Iloreruman»

HNurepHer-pecypcnl:

http://sites.google.com/site/physics239
http://www.afizika.ru/
http://class-fizika.narod.ru/
http://www.smartvideos.ru/
http://www.nkj.ru/
http://kvant.mccme.ru/
http://www.astronet.ru/
http://myastronomy.ru/
http://ru.wikipedia.org/



Ipunoxenus
IIpumep padouero jaucra

Jannrne Neld, Tyna

N FENTMAPARTE e VENOETE, SN PITROE TV L REREWY WM VEETIMNEaem
H'.n’l‘?[;!}d.fl)‘('('ﬂﬂ('.

Ban un PtﬁY\‘EI'E)H CICKIAHHUA IR TPUBLE GHIIK&, UM, JIRUT Kaprona,
wépreii dumosactep, Tunelika, conosuka A8 Korteiing, monera 30 won.,
THIEEAA TUIEHED, HOKIHITEL

3apanme Nel, Hanmefite B Ga0Ky BOOK H GOYCTHTC BEPTHEAILHO SO0~
MUNKY B BOaY. BIHMaTentino NpHCMOTPHTECE K CcoNoMHike. JanumnTe
CROH HADUTEICH A

Japanue Ne2, Hauveprure ksazpar co croponoii 10 ey, Haveprure wa
HEM 'IEPHMM dl,'l{}\{ac'l'{:poll BOPTHEAITRHEIE TIHHIOCE l”Hp'IHIUﬁ 1 oM,
BI.-I}JL"':&];TI! BEART T KOHTY Y. Brrrammnre LOMOMHAHRKY B3 Dankn u
NOCTABRTE 38 DaHkeil «3nbopn — pasanHoBaHH K Keapar. Tlocmarpme
Ha <caabops vepes Danky. JammuuTe cron HabmoneHns:

Jananmne Ned, Cnenaiime ayny (veenwuutensHoe cresno). [lonosute
sterery 50 kon, na ano nyerod awtposoit Ganwn. Tlonoeute mBa
TOPIBIIEG GAHKR  HIERYK) DOSHEY CTaE, 900k OHL IpoRHCAN
HEMHOIG BHYTPE. Haneiite wa a1y roamesyi mnéuky soe. Oha
JIFFQI'H[‘.’IL‘}(, IJPJ1H)H! CipL‘p]I‘IGL:IC}'H) q]ﬂp}l)-'. n(]CHIUJ'pJI'lL‘ Ha ?\10HE'I'}'
CEBOIEL |1£L:1|rry[n B(!jl,}'_ 321]1 HIIHTC CBOH ]Iﬂa.’fmﬂc[l}lﬂ.‘

Jyma - nprGop 1A BHIHMOTO YRETHUSIHA MENKHX deTanedi npenmeta.
Ha onpape nyn ofL14i0 0TMER0T ef YBCIHYSIHE, HanpHyep T, 10x
Han 15%, uro osuauget: nyna yeennuupaer s N =7 N= 10w N =15
P, TO BCTh BO CTONBKO A3 OHA ka% G Apufinesaen NPEIMET K Tazy.
ml} k'J'c[IGQ pnﬂc'"}'ﬂll ne NYTIRI F PABRO DACCTORHH K} HERIYHIICTD IPEHWSE,
nenéunoMy Ha of yeenwacure: F{cw) = 25cu: N, Bokycroe paccTosnme
OnpeRenaeT MacTad niodpasenda. OnTHueckan cnila ofpatia dokye-
nomy pacetosnuio ayner: D{dnmp] =100 £

=)

Hizer vengor HAMPARICHHE TYICH;

JIHHERL HEMOTARIHBARYT H3 L .
Unne'mHDl:rh JIHH3RI Kpumr:lll[—léﬁua, MOATOMY BCE JIYHH, TREKNHE Ha
Het, T3 HoKMOYeHeM - MPENOMITAOTCA.
[a prrcysKe MIOOPRHEHE THHIE CO CHCPRECCKIME NPEIOMIAIONIHMHE 00-
BEPNHOCTAMM (FHI COOKY):

Vs

oy Hn L ey S s e 2

Jlunm Granawr JIBYE BHIGES ('uéupami:r:r(’ H QOO EaNIL N,

Colupaionnie mMuIs B cepefdse _ . MCM C Kpach; OnM
JIYHH K uzobpaseHne.

PAcCeneamiine JHMHIEL B CCPeiuHe . MEM L KPACE] OHH
YU H H3OOPERCHRE,

BIHIINTE HOMED MHHIEL B COOTRETETRVIOIINI cToaGmk:
Cobupatomiie THHIk Paccensaiomme IHAIH

TTapanienHpe ay3m, NPeRL CKBOSE JMHIY, CROUATCH B OHOH TOMKE
F, waseisacmor . Ty, npoiias sepes onTHECCKWE
uentp O THH3EL HACKBO3E, .
H3o0pamenna, TaEaeMeie THHIAMH, OMBAIOT AESIMEE WO Repesepiy-
MBS, VECIHEHNEIE WA VHEREIEMIEE, DEHEMEMeIsIbe WA NI,
Japanne Ned, Pacomorprme koo ayuei sepes nyny, Hammme caoiicrsa
QLY HEHH BIX u'mﬁpu:»iclmﬁ:

e e F b
-

¥ H‘“x__
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IIpumep KOHTPOJIBLHOI PadOTHI

HKontponsuaa pabora no Teme «Bemecrson

1 apuant

TEEVED T2NTHIY:

1. Meacko mpogzT E pasHEX VIOSEOEESX: 2) E GyTEITEaR, G) B
DTHSTHIEHOERR MEKeTaX, ) E mopnarax. HasoswTe oo 152
OPeEMYIOECTES B JE2 HEIOCTETEE EIEN0TO EHI2 YISKOERH H S2IHITE HX E

BHI VIIROERH

JocToHECTER

HegocTames

Creraarman GYTHLTER

I oIS TITSHOB I
T=EET

Iropnax

ILtotEocTs Sepéset 600 5T/a.

OOIVTE B TpyGEY 67

2, Karyro macey meeT 5v0 co cToponoH | DM, HSTOTOBTSHERDE H3 Sepdser]

3. ITogeny pryTh He CMATHESST CTERIT0T

4. TloueMy MapHEOEREe, POIHEOEES B EMOIBI2THE TOIIIEIHEKE Y MEITHE
HErPEEEI0TCA MEHBIIe, Ukl IO IIHIEHE CEO/BHEHEE |

5. Coewati, XOTA H HSEHIEMEDE, 1e1 (Hampedep, 3amz) cofana «GepeTs.
()mHako o EpPSMEeHSM OH2 £T0 YIVEIE He MomeT. DOBACEHTS 3T0 REISHHE.
6. EarE BEMECTE (CEEESI, BOCE, CTRTH) CHIS OPETAESHEE MEEITY
HACTEIEME MEHENMaTREZ! OTEST 080CHOESTE.

7. IMomeny B2 PEROMSETYETCE MOEPYVED TESHD, OKPRIISHHVED E TEMERIE
LEET, OCTEEIATh B2 JIHTeIbHOS EpeMA E CONpPHEOCHOESHHH ¢ Gernol
TEaERiD ! O SRACENTE MPORCXOIAINSS AEISHHS.

8. Cocya miotee 32EpHIT npofEol, E EOTOPVED ECTEEISER IE& TPVORH TaE,
E2K I0Ka3aE0 Ha PECYERS. EoTE momqyTe B TpySEY 2 To Boda 9epes TpvORy
6 6yaeT ERUTHERTECE HS COCYI2. BYIeT MH ERITERaTh EOI2 He TPYEEE 2, SCIH
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