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IMosicuuTeILHAS 3alIHCKA
I[aHHaﬂ HpOFpaMMI)I SABIISICTCA aBTOpCKOfI.

Pa3pa6oruuk: MaprembsaoBa T.10.

1. HampaBjieHHOCTD

EcrecTBeHHO-HayuHas
2. AKTyaJIbHOCTh

B KkoHTekcTe peanu3aludy CTaHIAPTOB HOBOTO IMOKOJEHHS CYLIECTBYET MOTPeOHOCTH B
BBISIBIICHUH CITIOCOOHOCTEH J1eTel, nX mpo(eCCUOHATIBHBIX CKIIOHHOCTEH, B TOM YHCJE OJapEHHBIX
nereil. Ponurtenu u yuutens — MpPOBOAHMKU peOEHKA B MHP B3POCIOW KU3HH — OOECIIOKOCHBI
CHIDKEHHEM YPOBHSI MHTEIJICKTa M BOCIHHMTAHHOCTH JIETEH, roBOpAT 00 yTpare MMHU HHTepeca K
3HAHUSAM, CMBICIIa 00pa30BaHHUs, YMEHHs CaMOCTOSITEIbHO OPUEHTUPOBATHCS B OTPOMHOM IOTOKE
nHpopManuy. AKTYyaJbHOCTh IpeIaraeMoil 00pa30BaTebHOW MPOTPaMMBI TaK)Ke OMpPEeIeTCs
3armpocamM co CTOPOHBI poAuTeNel ydamuxcs 5-7 kiaaccoB, 6onee 70% KOTOPBIX KENarT, YTOOBI UX
neTr OBUTM 3HAKOMBI ¢ OCHOBaMHU (DU3UKHU.

B ycnoBusx  COBpeMEHHOHl  KJIAaCCHO-ypOYHOM  cHCTeMbl  HAOJIOJaeTcs  OTPHIB
SMOLIMOHAIBHOIO U PAalMOHAIBHOTO MBIIUICHUS] YYEHUKOB. B HauanbHBIX Kilaccax MOSBIISIOTCA
MHOT'OUYMCJIEHHBIE BOMPOCHI, «II0YEMY», HAa KOTOpPbIE YUYEHHUKH HE BCErJa YCHEBAIOT IOJIYYHUTh
OTBETHl Ha TPAAULMOHHOM YpOKe. YdeOHas JeATeNbHOCTh UIKOJBHUKOB IPH TPaJUIIMOHHOM
0o0y4eHUU HOCUT B OCHOBHOM PEMPOIYKTHUBHBIM XapakTep, 4yTo (HOPMHUPYET HCHOTHUTEIBCKYIO
KYJIBTYPY JIMTYHOCTH, HO HE TBOpUYECKyro. I maBHOM 3amayeii mporpammbl «PRO-¢du3ukay sBisercs
00BbEIMHEHNE SMOIIMOHAIBHOTO BOCHIPUSTUS C paliuoHaNbHBIM. K coxajeHuro, B HaCTOAIIEe BpeMs
HE BCErjJa €CTh BO3MOXKHOCTH CONPOBOXKAATH 3aHATHS HATYPHBIM OSKCIIEPUMEHTOM, OCOOCHHO
TakuM, 4YTOOBI Yyd4acTBOBalIM Bce JeTU. DU3MYECKH SKCIEPUMEHT HE CTOJBKO CPEICTBO
HarJsIIHOCTH, CKOJIBKO HeoOXomuMast 6a3a 1 MHCTPYMEHT Pa3BUTHsI CIOCOOHOCTEH.

[Iporpamma BKIIIOHYAaeT JIBa OCHOBHBIX COJAEpKaTeIbHBIX paznena: «M3MepeHus» u
«Pu3nueckrue SBIEHUS», IOCIEIHUII OXBaThIBAET BCE OCHOBHBIE SIBJICHHS: MEXaHHUYECKUE,
TEIUIOBBIE, PJIEKTPUUYECKHUE, MarHUTHBIE, 3BYKOBBIE, CBETOBbIE. B pamkax mepBoro pasjena Ha 0ase
MaTepuasga HadyaJbHOM IIKOJIbl PACHIUPSAIOTCS MPEACTABICHUS YJalluXcsl 0 HAOIIOAEHMSIX, ONbITax
Y U3MEPEHUSX M WX B3aMMOCBSI3U MPU H3yYEeHUH OOBEKTOB MpUpoJbl. BTopoil u Tpetuit paszmen
yrayOssieT U CUCTEMAaTU3UPYeT 3HaHUA O (PU3MUYECKUX TeJax, SIBJICHUSX, CII0cOo0ax UX OMHCAHUS U
3aKOHaX, JIeXalluX B UX OCHOBE. BOmpochl coxpaHEHUs U YKpeIUIeHHs 370pOBbs, 0€30MacHOro
MOBEJIEHUsI B OKpYXaIoIIeW cpene, pecypcocOeperaromero moTpeOIeHus, a Takxke MpobieM
3alIUTHl Cpellbl OT 3arps3HEHUs M COXPAHEHUS MPHUPOJbI BKIIOYEHBI B COJEp)KaHHE y4yeOHOTo
MpOILECCa B pAMKAX Pa3JIMYHON MPAKTUKO-OPUEHTUPOBAHHOMW JIEATEIIbHOCTH.

[IpobnemHoe W mpoekTHOe OO0y4YeHue II03BOJIAET pa3BUTh Ha MEpPBOM  JTare
MIO3HABATENIbHYI0 aKTUBHOCTb, HAyYUTh 3JEMEHTAM HCCIIEJOBaHUs, HAOJIO/IEHUs, MPUYUUTh K
oOopMIIEHHIO pe3y/lbTaTOB HaOmoaeHusa. PaboThl TBOpUYECKOro XapakTepa BKJIIOUAIOT BOIIPOCHI,
aKTUBU3UpYIOIIME MbllieHue ydanuxcs: «Kak 11 gymaems? MoxHo nu usmeputs? M3 cBomx
HaOJIIOeHNIi caeail BEIBOA?» U T.I1.

B mnporpamme npuopUTETHOW SBISETCS TMpaKTHUecKas JEATEeIbHOCTh Y4YallUXCSA IO
MIPOBEJICHUIO HAOJIO/IEHUH, TMOCTAHOBKE OIBITOB, OMHMCAHUIO 3KOJOTMYECKUX IOCIEIACTBUI MpHU
UCIOJIb30BAaHUU U TpeoOpa3oBaHUM OKpyKaroliel cpenasl. BaxHoe BHuUMaHHMe oOpainaercs Ha
pa3BUTHE TNPAKTUYECKUX YMEHUN B paboTe ¢ JOMOJHUTEIbHBIMH HCTOYHHKAMH HHGOpMaIuu:
SHUMKJIONEIUSMHU, CIIPABOYHUKAMHU, CIIOBAPSMHU, HAYUHO-TIOMYJISIPHON JTUTEPATYPOU AJI MIIAJILLIErO
MOJIPOCTKOBOI'0 Bo3pacTa, pecypcamu MHTepHeTa u ap.

3. OTiIMYHUTEeJdbHBIE 0COOCHHOCTH

OTnuuuTeNnbHOM 0COOEHHOCTHIO JaHHOM 00pa30BaTENbHON MPOTPaMMBI SIBJISETCS IPKO
BBIP@KCHHAs] TpaKTHYecKas HalpaBICHHOCTh, @ UMEHHO:
* kypc «PRO-¢u3muka» roroBuTr ywammxcs K Oojee TIyOOKOMY M3YYEHHUIO



cHCTeMaTU4YecKoro Kypca (pusuku B 7-9-x kiaccax;

* CTPyKTypa M coJepKaHHe Y4eOHOro marepuayia MO3BOJISET CO3[aTh YCJIOBUSA MAJIs
dbopmupoBanust y ydammxcs 13-14 jeT HaBBIKOB CaMOCTOSATEIBHOW pabOThI ¢ (U3HUECKUMU
npubopamu, uHGopMalueil U3 crpaBoYHUKOB, IHTEpHETa U T.1.

* Mmo3BOJIAET C(POPMUPOBATH OCHOBHBIC TOHSTHS W3 PAa3/eoB: MEXaHHMKa, TEIJoTa,
AEKTPUYECTBO, MArHETU3M, ONTHKA C YYETOM BO3PACTHBIX OCOOEHHOCTEN yUalIuXCs;

* I03BOJIAET IIMPOKO MCIIOJIF30BATh HA 3aHATHUAX MpoOIeMHOE 00yUeHHE uepes
OTIBITHI, JTAOOpaTOPHBIE PAOOTHI, HAOIIOACHHUS, UCCIICIOBAHMUS.

* HE IPEeAINoIaraeTcs 3ay4MBaHNe CTPOTUX ONPEACTICHUN, XOTS 3HAKOMCTBO C HUMH
MIPOUCXOUT PETrYISIPHO, YTO MPUBOJUT K UX MOCTEIIEHHOMY 3alIOMHUHAHHUIO.

* He IpeJroiaraeTcs 3ay4ruBaHus GopMysl U pellieHUs KOJTMYECTBEHHBIX 3a/1a4.

4. Anpecat nporpaMmbl

[Iporpamma AOMOTHUTENBHOTO O0pa30BaHus paccuuTaHa Ha ydammxcs 13-14 ner.

CrennanbHbIX HABBIKOB M 3HAHUM HE TpedyeTcsl.

5. llean

Pa3zBuTne wHTEpeca M YCTOMYMBOM MOTHBALMM K MO3HAHUIO IPUPOJABI, OMUPAsCh Ha
€CTECTBEHHBIE MOTPEOHOCTH HIKOJIBHUKOB Pa3o0paThCsi B MHOrO0Opa3uy MPHUPOJIHBIX SIBICHH,
(dbopMupoBaHHe 0a30BBIX HABBIKOB, HEOOXOIUMBIX JJIsi M3YyYEHHUsS WIKOJIHLHOTO Kypca (U3UKH B
CpelHEe! U cTaplliel LIKOJeE.

6. 3anaun
JInyHoCcTHBIE:

e chopMuUpOBaTh MOTHBALIMM K [TO3HABATENbHOI U TBOPUYECKOH EATEIBHOCTH;

e chopMupoBaTh NOTPEOHOCTH B CAMOIIO3HAHUM U CAMOPAa3BUTHH JIUYHOCTH;

e BOCIIUTATh MOJIOKUTEIHLHOE SIMOLMOHAIbHO-1IEHHOCTHOE OTHOLLIEHUE K IPUPOJE;
CTpeMJIEHHE AeHCTBOBATh B OKPYXKAIOLIEH cpelie B COOTBETCTBUU € 3KOJIOIMYECKUMH HOpMaMHU
MOBE/ICHHUS, BECTH 370POBbII 00pa3 KU3HH;

e c(hopMHUpPOBaTh HEHHOCTH B OTHOIICHUSX APYT K APYTY, YUUTEIIO0, aBTOPaM OTKPHITUH U
M300peTeHNH, pe3yapTaTaM 00ydeHUsI.

MeranpeaMeTHbIMH:

e copmupoBaTh HABBIKU PaOOTHI B IPYIIE, Pa3BUTh KOMMYHUKATUBHYIO KYJIBTYpPY;

e JlaTh IOHMMaHUE Pa3INYUNA MEXK1y UCXOJHBIMU (PaKTaMU M TUIIOTE3aMHU I UX
00BSICHEHUS], TEOPETUYECKHUMHU MOJIEJIIMU M peabHBIMU 00bEKTaMH;

e OCBOCHME YYaLIUMMCS OIBITA IEATEIBHOCTH M0 MOITYYEHUIO HOBOTO 3HAHMSI, €T0
peoOpa3oBaHUIO U IPUMEHEHHIO;

e HAYYMUTb CAMOCTOSITENILHO UCKATh U aHAJTU3UPOBATh NH(POPMAIUIO C NCIIOJIB30BaHUEM
Pa3IUYHBIX UCTOYHHUKOB M HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

e Pa3BUTh HAYYHYIO PEUb;

e pa3BUTHE TBOPYECKHUX CIIOCOOHOCTEH, IOTMUECKOTO MBIIIJICHUS.

IIpeamerHsbie:

e  OCBOCHHE 3HAHMI O MHOTOOOpPA3uu Tel U (U3UUECKUX SIBICHUN IPUPOIDI;

e OBJIAJICHHE HAYAIbHBIMHM MCCIIEOBATEIILCKUMU YMEHUSMHU MPOBOJIUTH HAOIIOJCHHUS, YUET,
OTIBITHI U U3MEPEHUS, OIIMCHIBATh UX PE3YNbTaThl, POPMYINPOBATH BHIBOJIBI,



pa3BUTHE WHTEpEca K M3YyYCHUIO (PU3MUYECKHUX SBICHUH M TEXHHYECKOTO TBOPYECTBA,
WHTEJUIEKTYaJbHBIX W TBOPYECKMX CIIOCOOHOCTE B  TpOLECCe  PELICHHS
MO3HABaTEIbHBIX 33/1a4;

IIPUMEHEHHUE [TOTYYCHHBIX 3HAaHUN U YMEHUM I PEILICHUS IIPAKTUYECKUX 3a1a4

B TIOBCETHEBHOM JKM3HU, O€30IIaCHOTO ITOBEJICHNS B IPUPOAHON Cpesie;
chopMHpOBaTh YMEHHE BOCIIPHHUMATb, TIepepadaThIBaTh U MPEAbIBIATH
UH(OPMAIIHIO B CIIOBECHOH, 00pa3HOH, CHMBOJINYECKON (hopmax, aHaTM3UPOBATh U
nepepadaTeIBaTh MOTYYCHHYIO0 HH()OPMAIIUIO B COOTBETCTBUU C TIOCTABICHHBIMU
3a/1a9aMu;

CIOCOOCTBOBaTh PAa3BUTHIO MHTEpPECA YYAlIMXCS K BHIOPAHHOMY HMH MPOQUITIO
JeSTEIbHOCTH.

7. YcJ10BUS peajiu3alii MpPorpamMmbl

MaTepI/IaJ'IBHO-TCXHI/I‘IGCKOG obecneyeHue IIporpaMMmblI: yqe6H0-MeTozmqec1<oe

mocoOue JuIsl y4WTeNe, AeTed W poAMTeNeH, paboune JIMCTHI Ha TICYaTHOW OCHOBE,
WHIUBUAYAIbHBIN pabounii Habop yuamierocs, TaOIHIbl 00IEro Ha3HAYEHUS, TEMATUYECKUE
tabnuiel, o6opynoBanue Llenrpa Touka pocra.

8. IliiaHupyemMble pe3yJibTAThI:
Jluunocmmuvie pesyniomamoi.

yOeXKIEeHHOCTh B BO3MOXXHOCTH TO3HAHUS TMPHPOJIBI, B HEOOXOAWMOCTH Pa3zyMHOTO
WCIIOJIb30BAHUS JIOCTUKCHUH HAyKH W TEXHOJIOTUH [UIS JajJbHEUIIEr0 pPa3BUTHUS
YCJIIOBCYCCKOI'O O6IIICCTBa, YBAXCHHUC K TBOPpLAM HAYKHM M TCXHHUKH, OTHOIICHHUE K
(bu3MKe KaK IEMEHTY 00IIeUeIOBEYEeCKOM KYJIbTYPHI;

CaMOCTOSITENIbHOCTh B IPUOOPETEHNH HOBBIX 3HAaHUH U IPAKTUUECKUX YMEHU;
TOTOBHOCTB K BBIOOPY )KM3HEHHOT'O ITYTH B COOTBETCTBUH C COOCTBEHHBIMU WHTEPECAMU
1 BO3MOXHOCTAMMU,

MOTHBAIMS 00Pa30BATENbHON JIEATENHHOCTH IIKOJPHUKOB HA OCHOBE JIMYHOCTHO-
OPUEHTUPOBAHHOTO MTOAX0/1a;

(hopMHpOBaHKE IEHHOCTHBIX OTHOILIEHHUH APYT K APYTY, YUYUTENI0, aBTOpPaM OTKPBITUN U
M300peTeHUH, pe3yapTaTaM 00ydeHUsI.

MemanpeomemHuule pesynvmamol

OBJIAJICHUEC HaBbIKaMHU CaMOCTOSATCIBHOI'O HpI/IO6p€T€HI/I$I HOBBIX 3HaHI/II\/JI, opraHru3anun
y4eOHOI AeATeNbHOCTH, TOCTAHOBKH 11eJIeH, IUTaHUPOBaHUS,

CaAMOKOHTPOJII U OLCHKU PE3YyJIbTAaTOB cBOEH ACATCIIBHOCTH, YMCHUAMU NPCABUIACTD
BO3MO>KHBIE PE3YJIbTAThl CBOUX JEHCTBUN;

IIOHUMaHUEC paszquI MCKAY UCXOOAHBIMU (1)aKTaMI/I U TUIIOTE3aMU JIs1 UX

OOBSICHEHUS, TEOPETHUECKUMH MOJAETSIMH M peallbHbIMU OOBEKTaMHU, OBJIAJIEHUE
YHHUBCPCAJIbHBIMHU y‘Ie6HI)IMI/I I[GflCTBI/IfIMH Ha INIpuUuMEpax THUIIOTE3 I 00BSICHEHHS
U3BECTHBIX (DAKTOB M HIKCIIEPUMEHTAIBHOM MPOBEPKH BBIABUTAaEMbIX THIIOTE3,
pa3pabOTKU TEOPETUUECKUX MOJIEIeH MPOLIECCOB MU SIBJICHUH;

(dbopmMHpoBaHKE YMEHUI BOCIIPUHUMATD, IepepadaThIBaTh U MPEIbIBIATH

nH(pOpMaIIMI0O B CIOBECHOM, OOpa3HOM, CHMBOJIMYECKOW (opMax, aHAIM3UPOBaTh MU
nepepabaTbiBaTh MOJYYEHHYI0 MH(OPMAIMI0O B COOTBETCTBUM C IOCTaBJIECHHBIMU
3aJladyaMM, BBIJENIATH OCHOBHOE CO/IEp)KaHHME NMPOUYUTAHHOTO TEKCTA, HaXOJIUTh B HEM
OTBETHI HA [TOCTABJIEHHBIE BOIIPOCHI U U3JIararh €ro;

IPUOOPETEHUE OIBITA CaMOCTOATENIBHOIO TOMCKA, aHalIM3a M 0TOOpa MH(pOpMAlMH C
MCIOJIb30BAHUEM PA3TUYHBIX UCTOYHUKOB U HOBBIX WH(OPMAIIMOHHBIX TEXHOJIOTUH A
PEIICHUA IMO3HABATCIIBHBIX 3a/1a4,



e  Ppa3BUTHE MOHOJIOTMYECKOHN U AMAJOTUYECKON peYH, YMEHHSI BHIPaXKaTh CBOU MBICIIH U
CIIOCOOHOCTH BBICITYIINBATh COOECETHUKA, IOHUMATh €r0 TOUKY 3PCHHUS,
MIpU3HABATh MPABO JIPYroro 4esioBeKa Ha NHOE MHEHUE;

e OCBOEHHE IPUEMOB JICUCTBHUI B HECTAHIAPTHBIX CUTYAIUSIX, OBJIa/ICHHE
BPUCTHYECKUMH METOJIaMU PELIECHUS Mpodiiem;

e (opMupoBaHue yMeHUI pabOTaTh B TPYIIIE C BHIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX
poJiel, MpeACTaBIATh U OTCTAUBAaTh CBOU B3IJISABI U YOEKACHHUSI, BECTU IUCKYCCHIO.

IIpeomemmnuwle pe3ynbmamul:

TpeboBanusi mo peanuszanuu 0Opa3oBaTEIbHON MPOrpPaMMbl HapaBieHbl HAa OBJA/ICHUE
HanboJiee 3HAYMMbIMH 3JIEMEHTaMH 3HAHHM, TPHEMaMH MPAKTUYECKON U MHTEIJICKTYaIbHON
NEeSTeNIbHOCTH JJI JajbHEHIIero U3y4eHus: CUCTEeMaTHYeCKUX KypCOB €CTECTBEHHBIX HayK.
Pazaen «3HaTh/MOHMMATHY» BKIIOYAET TPeOOBaHUS, KOTOPBIE HAIIEJICHbI, INIABHBIM 00pa3oM,
Ha YCBOGHHME M BOCIpPOHM3BelIeHHE cojepkaHus mnpeamera. Pazmen «YMmeTb» BKIIOYAeT
TpeOoBaHUS K (OPMHPOBAHHMIO OOIIMX JUIS BCEX ECTECTBEHHBIX HAyK MPHEMOB
UCCIIEIOBATENIbCKON  JESTENbHOCTH (ONMUCaHWe HAOMIOACHUA U  ONBITOB, CpaBHEHHE
NPUPOJHBIX  OOBEKTOB,  KCIOJB30BAaHHE  W3MEPHUTENBHBIX  NPUOOpPOB W T.J.),
KOMMYHHKATHUBHBIX yMEHHI (paboTa C eCTEeCTBEHHOHAyYHBIMH TEKCTaMH, MOJATOTOBKa
YCTHBIX COOOIIEHHWH M T.I.), @ TAK)KE€ YMEHHU, KOTOPBIE CBSA3aHBI C COJIEPKAHHEM Kypca H
yCBaMBAIOTCS HA MPOAYKTUBHOM ypoBHE. Paznen «Mcnonb30BaTh NpuoOpeTeHHbIE 3HAHUSA
U YyMeHHsl B NPAKTHYECKOH /IeATEJbHOCTH M TOBCEAHEBHON KU3HW» MPEICTABICH
TpeOOBaHUSIMHU, CBSI3aHHBIMH C COXPAaHEHHEM 3JI0pPOBbs U oOecreueHueM 0e30MacHOCTU
Ku3HH. J{JIs 3aKperuieHus] TEOPETUYECKOro MaTepuana MPUMEHSIETCS MEeTOA (POHTAIHHOTO
OIpoca U 3aJjaHuil, BHIIOTHSAEMBIX HHIUBUYaTbHO.

1-ii roa o0yyeHus:

Yuawuecsa 6yoym sHamv: TOHATUS SIBJICHHE, TENO, BELIECTBO, MPUOOp, MCTOYHUK CBETA,
OTpa)KeHHE, MPEJIOMJICHHE M TIOTJIONICHUE CBETa, CBETOBOW JIyd, 3epkaiibHOoe u auddysHoe
OTpakKeHUE CBETA, YroJI MaJIeHus], yroll MPeIOMIICHHUs, YOl OTpaXXeHUs, JINH3a, COOMparoas
U pacceuBaromias JMH3a, (OKYCHOE paccTOsIHHE, OJIM30PYKOCTh M JTAIbHO30PKOCTb, 3BYK,
WUCTOYHUK 3ByKa, MPUEMHUK 3ByKa, 2XO0, MY3bIKaJbHBIA 3BYK M IIyM, HHPa3ByK U
VIBTPa3ByK; Ha3BaHWE NPHUOOPOB: IMHEWKA, INTAHTCHIUPKYJIb, MHUKPOMETp, TaJIeTKa,
MEH3ypKa, 4Yachl, CEKyHJIOMEp, BEChl M pa3HOBECHI, JUHAMOMETp, JyIla, MHKPOCKON U
TEJIECKOII.

Yuawuecs 6yoym ymems: NpUBOAUTH MPUMEPHI (PU3MUECKUX, XUMUYECKHX, OMOJIOTHYECKUX,
aCTPOHOMMYECKHX SIBJICHUH; HA3bIBATh METO/BI H3YUCHHUS TPUPOIBI, ONTUCHIBATH H OOBICHITH
HaunboJiee pacpoCTpaHEHHbIE SIBIEHUS PUPOJIBI.

Hcnonvszoeams npuobpemennvie 3HAHUA U YMEHUS 68 NPAKMUYECKOU OessmenbHOCmU U
Nn0BCeOHEeBHOU JHCU3HU: OEPEUb 3pEHHE U CITYX

2-# rog o0y4eHus:

Yuawuecg 6yéym 3Hams. TIOHATHUEC TCILIONEpEaada, TEIIIOMPOBOAHOCTb, KOHBCKIUA, TCIIJIOBOC
HU3JIYUYCHHUE, TCIUIOBOC paCHIMPECHUC, TOILIMUBO, TEIUIOBOM JABUTIaTCIIb, SHCKTpI/I‘IeCKI/Iﬁ 3apAan,
BHCKTpI/I‘ICCKHﬁ TOK, 3JICKTPUUCCKAaA IICIIb, MOCTOSHHBIM MaruuT. Ha3BaHue u Ha3HaUucHHUE HpI/I60pOB
n YCTPOﬁCTBZ TEPMOMETP, TCPMOC, BJICKTPOCKOII, SJICKTPOMATHUT, IJICKTPOABUTATCIIb IMOCTOSAHHOI'O
TOKa, TEHepaTop IMEepPeMEeHHOro Toka. IIpakTudeckoe TIPUMEHEHHWE BHUAOB TEIUIONEpEIadn,
QJICKTPOHAIrpeBaTCIIbHBIX HpI/I60pOB, SJICKTPOMATrHUTHBIX YCTPOﬁCTB.

Yuawueca 6yoym ymems: TONB30BATBCS TEPMOMETPOM, peIIaTh KauyeCTBEHHBIE 3aJadd C
WCTIONB30BAaHUEM 3HAHWM O BHJAAX TEIUIONEpENadyn, TEIJIOBOTO pPaCIIMpEHusi, OCOOCHHOCTEH
arperaTHbIX IPEBPALLECHUN, B3aUMOJCHCTBUM  DJIEKTPUYECKUX  3apsoB, 3aKOHOMEPHOCTEHN
MOCJICAOBATCIIBHOIO M HNapajUICJIbBHOI'O COCAWMHCHHA IMPOBOJHHUKOB, B3aHMOHeﬁCTBHH IIOCTOSAHHBIX
MAar"HuTOB, BBIUCPUYUBATH CXCMbI HpOCTeﬁIHHX QJICKTPUUCCKUX uenefxi, CO6I/IpaTI) QJICKTPUYCCKUEC LCTIN
0 CXeMe, COOMPATh TEKTPOMATHHUT.

Hcnonvzoeams npuodbpemennvie 3HAHUA U YMEHUs 8 HNPAKMUYECKOU OesmenbHOCU U
noeceoHesHou oicu3Hu. Oepedb OpraHbl JbIXaHHs, COOMIOAATh Mephl O€30MacHOCTH B
00palleHnH C IEeKTporpudopamMmu



YyeOHbIii IJ1aH

1-# roxa
Ne Tema KoJsun4yecTBo yacoB DopMbl KOHTPOJIS
Bcero | Teopusi | IlpakTuka
1 | UncTpykTax no - - - Omnpoc
Tb
2 | U3mepenus 7 3 4 IpakTHdeCcKoe 3a/aHue, KOHTPOIbHAs
pabora
3 | Ceer 8 2 6 [IpakTHYECKOE 3a/IaHKE, KOHTPOJIbHAS
pabora
4 | Kocmoc 5 2 3 [IpakTHYecKOe 3aJaHKe
5 | 3Byk 5 2 3 I[IpakTHyeckoe 3afaHNe, KOHTPOIbHAS
pabota
6 | Mexanuka 7 3 4 IIpakTHueckoe 3aaHue
7 | 3amuTa npoekroB | 4 1 3 3auer
HTroro: 72 25 S7
2-1 roa
Ne Tema Kosan4yecTBo yacos DopMbI KOHTPOJIA
Bcero | Teopus | IlpakTuka
1 | Uucrpykrax no Th - - - Ompoc
2 | U3mepenus 7 3 4 [pakTnuecKkoe 3a/1aHue,
KOHTPOJIbHAs paboTa
3 | Kocmoc 5 2 3 [IpakTuueckoe 3agaHue,
KOHTpOJIbHasl paboTa
4 | BemecTBo 9 3 6 IpakTuyeckoe 3ajaHie
5 | Cumel 4 2 2 I[IpakTuyeckoe 3aj1aHue,
KOHTpOJIbHasl paboTa
6 | DileKTpUIEeCTBO U 6 2 4 [pakTHyecKkoe 3aj[aHue
MarHeTu3m




7 | 3amura IpoeKTOB 4 1 4 3ader
Hroro: 72 25 57
Kanennapublii yueOHblil rpadpuk
| )i JlaTra Hayaja Jara Bcero KouauyecTBo Pexxum
o0ydyeHusi | oOyueHHs MO OKOHYAHUS Y4eOHBIX Y4eOHbIX 3aHATHI
nporpamme 00yuYeHusi 1o Helelb 4yacoB
nporpamMme

1-ii rox 1 ceHTSAOps 30 mas 34 34 lus
HEICITI0

2-ii ron 1 cents0ps 30 mas 34 34 lus

HELETIO




1 rox

KasennapHo-reMaTnyeckoe nJiaHUPOBaHHe

Ne gen.

Tema ypoxka

Pemaembie
po0IeMBI

[Tnaanpyemble pe3yabTaThl

JInyHOCTHBIE

‘YHuBepcaibHbIe
y4eOHbIe
NefcTBUS

IIpeameTHbie

Centsaopnb

Nsmepenne
KOJINYEeCTBa.

IlorpenrHocts.

UYro u kak
nzy4aet ¢pusmka?
Kaxk npoBoauts
SKCTIEPUMEHT?
Yro Takoe
TIOTPEITHOCTE?

dopmHUpoBaHUE
«CTapTOBON»
MOTHBAIIIH K
H3yYCHUIO
HOBOTO
MaTepuana

Kommynuxamuen
vle:
yCTaHaBIMBAaTh
paboune
OTHOIICHUS,

3¢ PEeKTUBHO
COTPYAHHYATH U
CII0COOCTBOBATH
NIPOAYKTUBHOU
KOOTIepauu
Pecynamuenvie:
CaMOCTOSATEIHHO
BBIJICNIATH U

Hayuutcs
MOJICYNTELIBATE
00JIBIIIOE
KOJIMYECTBO
OJIMHAKOBBIX
MPeIMETOB

(hopMyTHpOBATH
MI03HABATEIBHYIO
LeTIb,
(dbopmynupoBaTh
METOJ|
HCCIIeI0BaHUs
Ilosnasamenvivle
. OOBSICHATD
¢usnueckue
SIBJICHHS1, CBSI3H U
OTHOILICHWY,
BBISIBIISIEMBIC B
xoJe
UCCIIeIOBaHUS
(busnyeckoit
po0IIeMBI




W3mepenue
JUTHHBI.
OranoH
JUTHHBI.

Yro Takoe
JUIMHA,
U3MEpCHUE,
3TanoH?

dopMupoBaHue
YCTONYUBOIA
MOTHUBALUH K
00y4YCHHIO Ha
OCHOBE
ajropuT™Ma
BBITTOJTHEHUS
3ama4n

yCTaHaBJIMBaTh
pabourie
OTHOILICHYS,

3¢ PEeKTUBHO
COTPYZHHYATH U
CIIOCOOCTBOBATH
NIPOAYKTUBHOM
KOOIIepaIii

P.:
CaMOCTOSITETIEHO
BBIZCIATD U
(dopmynupoBaTh
TI03HABATENBHYIO
1eJb, UCKATh U
BBIJICIISITh
HEOOXOUMYIO
HHPOPMAITHIO
I1.: oOBACHATD
¢usnueckue
SIBJICHHS1, CBS3H U
OTHOILICHY,
BBISIBJIIEMbIE B
xoJie
HCCIIeI0BaHUs
OCHOBHBIX
rapaMeTpoB
(bur3nUecKoro
Tena

Hayuurcs
HU3MEPSTh [UIUHY
TeJsa U NoJIy4aTh
pe3yJsbTar ¢
TIOTPEITHOCTHIO

N3mepenue
IUIOIIIA IH.
ITanetka.

Kak nu3mepurs
IUIOIIAb Tella
HenpaBUIbHOMN
¢dbopmer? Uto
TaKoe IajeTka?
Kak u3roroButs
JTaJ0H
Iomaau?

DopmupoBaHue
MIO3HABATENBHOT
0 HHTEpeca K
MIPEAMETY
HCCIIEIOBAHUS

YCTaHaBJINBATh
paboure
OTHOILICHUS,
s¢dexTrBHO
COTPYJHHNYATH U
CII0COOCTBOBATH
IIPOAYKTUBHOM
KOOTIEPALIUH

P.:
HPOEKTUPOBATH
MapupyT
HPEOI0JICHUS
3aTpyJHEHUN B
o0yueHnH yepe3

Hayuutscsa
HM3MEPSATH
IIOINAIH TEN
HEeNpaBUIbHOMN

(hopmbt

BKJIFOUCHHUE B
HOBBIE BHJIbI
JeATEIEHOCTH U
(hopmbt
COTPY/ZIHMYECTBa
I1.: 0OBsICHATB
¢dm3nueckue
SIBJICHUSI, CBSI3U U
OTHOILCHUS,
BBISIBIISIEMBIE B
X0[1e
HCCIIeI0BaHUs
OCHOBHBIX
rapaMeTpoB
¢du3nUecKoro
Tena




W3mepenue
obbemMa.
MepHsrit
CTaKaH.

Kak n3roroButh

MEpHBI cTakaH?

KaK U3MEpUTh
IUIOINAAb Tesla
HETpaBUIbHON
¢dopmbI?

dopMupoBaHue
YCTONYUBOIA
MOTHUBALUH K
00y4YCHHIO Ha
OCHOBE
ajropuT™Ma
BBITTOJTHEHUS
3ama4n

K.: yuacTtBOBaTH
B KOJUIEKTUBHOM
00CYXICHUU
npobiem u
TIOUCKE UX
peuieHus

P.: nnanupoBath
TIOCJIEIOBATENILHO
CTh
TIPOMEKYTOUHBIX
Lenei ¢ yuetom
KOHEYHOTO
pe3ynibraTa

I1.: 0OBsICHATH
¢bm3nueckue
SIBJICHUSL, CBSI3U U
OTHOILICHUS,
BBIABISIEMBIC B
xoJie
HCCIIEeI0BaHMS
OCHOBHBIX
rapaMeTpoB
(u3mgecKoro
Tesa

Hayuutscs
HU3MeEpSITh 00BEM
Tena
HENpaBUIbHON

(hopmbl

OxT1a0pb

N3mepenue
Maccel. Meton
pAaoB.
Munnurpamm.

Kak m3mepsatsb
maccy? Kak
U3MeEpSTh Maccy
MaJibIX
MpeaMeTOB?

DopmupoBaHue
II03HABATENBHOT
0 MHTEpeca K
NIPEIMETY
HCCIIEIOBAHUS

K.: popmupoBath
HaBBIKU Y4€OHOTO
COTPYAHUYECTBA B
xoJie
WHIUBUYaJIbHOU
U IPYyIIIOBOI
paboTsl

P.: nnanupoBatb
TIOCJIE/IOBATEIILHO
CTh
TIPOMEKYTOUHBIX
LeJIeH ¢ y4eTOM
KOHEYHOT'O
pe3yibTara

I1.: 06BACHATH
¢br3nueckue
SBJICHUS, CBS3H U
OTHOILICHUS,
BBIIBISIEMBIC B

Hayuutbcs
H3MEpSTh Maccy
MaJIBIX Tell,
MOJTy4aTh
pe3ymbTar ¢
ydeToM
MOTPELTHOCTH

xoJie
HCCIIeI0BaHMS
OCHOBHBIX
HapaMeTpoB
(u3mIeCcKOTo
Tena




W3mepenue
BpEMEHU.
MunnucekyHz
a.

Uro Takoe
nepuon? Kak
HU3MEPUTH MabIi
Tepuos
BpeMeHH?

dopMupoBaHue
YCTONYUBOIA
MOTHBAIUH K
HCCIIeI0BaTEIbC
KoM
JeATeIbHOCTU
(amamuzy),
KOHCTPYHPOBAHU
0

K.: popmupoBars
HaBBIKH Y4€OHOTO
COTPY/JHUYECTBA B
xoJie
WHIUBUYaJIbHOU
U IPYIIIOBOI
paboTHI

P.:
MIPOEKTHPOBATh
MapupyT
NPEOOJICHHS
3aTpyJHEHUN B
o0yueHHH Yepe3
BKJIFOUCHHE B
HOBBIE BH/JIbI
JIeATEILHOCTH U
(bopmbI
COTpYIHIYECTBA
I1.: oOBACHATD
¢usnuecke
SIBJICHHS, CBS3H U
OTHOILICHY,
BBISIBIISICMBIC B
xoJie
HCCIIeI0BaHUs
OCHOBHBIX
rapaMeTpoB
¢usmaeckoit
CHCTEMBI

Hayuutscs
HU3MEpSAThH
TIepuo
KoJieOaHui
MasiTHUKa

KontponbsHas
pabota Nel.

Kak onpenenuts
po0IeMHbIe
30HBI B HI3YYCHUH
TeMbI?

DopmupoBaHue
HaBBIKOB
camMoaHalu3a u
CaMOKOPPEKIINU
yaeOHOM
JIESITEIbHOCTH

OpTaHH30BHIBATH
U TUITAaHUPOBAThH
yueOHOe
COTPYAHUYECTBO C
YUUTEIeM U
CBEPCTHUKAMU
P.: oco3HaBarth
caMoro ce0s Kak
JBIDKYIIYIO CHITY
CBOETO HAy4YCHUS,
CBOIO
CIIOCOOHOCTH K
TIPEOI0TICHUIO
MPENSTCTBUH U K
CaMOKOPPEKITHI
I1.: OOBICHSITE
¢bm3nueckue
SIBJICHUS, CBSI3H U
OTHOILIEHHS],
BBISIBIISIEMBIE B
xXoze
HCCIIEI0BaHUS
OCHOBHEBIX
mapaMeTpOB Tena

Hayuurcs
MIPOEKTHPOBATH
WHIVBUTyTbHbBI
W MapupyT
BOCIOJIHEHHS
MPOOIEMHBIX
30H B U3y4EHHUN
TEMbI

WU CUCTEMBI TCJI




CBeT U CITeKTp.

Kaxwe Ob1BaroT
HCTOYHUKH
ceera? Urto Takoe
CeKTp?

dopMupoBaHue
HaBBIKOB
aHanu3a u
COIOCTAaBJICHUS

K.: cnymats n
CIIBIIIATH APYT
Ipyra; ¢
JIOCTaTO4YHOU
IIOJIHOTOU U
TOYHOCTBIO
BBIpa)KaTh CBOU
MBICIIU B
COOTBETCTBHH C
3aJa4aMu U
YCIIOBHAMH
KOMMYHHKAIUU
P.:
CaMOCTOSITETIEHO
BBIJIETIATE U
(dopmynupoBaTh
TI03HaBATENBHYIO
LIeITb, UCKATh U
BBIIICTIATD
HEOOXOIUMYIO
HHPOPMAITHIO
I1.: oOBACHATD
¢usnuecke
SIBJICHHUSI, CBSI3U
OTHOILCHUS,
BBISIBJIIEMbIE B
xoJie
HCCIIeI0BaHUs
OCHOBHBIX
rapaMeTpoB
W3ITydeHUs
BUINMOTO
CIIEKTpa

TTonumats
CIEKTPAIbHBIH
cocTas 6e0ro
CBETa,
HAYYUTHCS
CMEIIIUBATh JTy4YH
Pa3HBIX [[BETOB

Hos0pb

IlBeran
KpacKH.

ITouemy
MpeaAMETHI
OBIBAIOT PA3HOTO
uBeta?

dopmupoBaHue
HaBbIKOB
aHau3a u
COIIOCTABJICHUS

K.: dopmupoBats
HaBBIKH y4eOHOTO
COTPYAHUYECTBA B
xoze
WHAUBUAYAIbHON
U TPYNIIOBOM
paboTsl

P.:
CaMOCTOSTEIIHHO
BBIJICTISITE U
(hopMyITHUpOBATH
TI03HABATENBHYIO
IeJTb, UCKATh U
BBIICJISITh
HEOO0XOAUMYIO
HHPOPMAIHIO

I1.: 0OBACHATH
¢usnueckue
SIBJICHUSI, CBSI3U U
OTHOILICHUS,
BBISBIISIEMBIC B
xoze
HCCIIeIOBAHHSA
OCHOBHBIX
rapaMeTpoB

Hayuutscsa
CMEIUBaTh
KpackH,
TEOPETUYECKU
IIPEJCKa3bIBaTh
pe3yabTaT
CMEILEHUS




M3ITY9CHUS
BHIUMOTO
CTIeKTpa

10.

CaoiicTBa
3pCHUS

Kak mb1 Buapm?
KakoBsl
OCHOBHEBIE
CBOICTBA HAIIETO
3penusa? Yro
TaKkoe
Tyamarpon?

DopmMHUpOBaHUE
YCTOINYUBOIA
MOTHBAIUH K
HCCIIEJ0BATEIILC
KoM
JEATENIbHOCTU

K.: ymets c
JIOCTaTO4YHOU
TOJHOTON U
TOYHOCTBIO
BBIPa)KaTh CBOU
MBICTIH B
COOTBETCTBHH C
3amadyamMu 1
YCIIOBUSMHA
KOMMYHHKAITHH
P.:
MIPOEKTUPOBATD
MapuipyT
TIPEOI0JICHUS
3aTpyJHEHUN B
00yueHHH Yepe3
BKIIIOUEHUE B
HOBBIC BHIBI
JEeSTEIBbHOCTH U
(hopmbl
COTPYTHHIECTBA
I1.: oOBACHATD
SI3BIKOBEIC
SIBIICHUS, CBS3H U
OTHOILIEHMUS,
BBISIBIISICMBIC B
xoze
HCCIICIOBAHUSA
CBOCTB 3pEeHUs

Hayuutscs
HCTIONIb30BaTh
OCHOBHBIE
CBOMWCTBA 3pEeHUS

11.

Pacnpoctpane
HHE CBETa.

Kak
pacmpocTpaHseTc
s ceet? Uto
TaKO€ TE€Hb U
MIOTYTEHB?

dopmupoBaHue
yCTOHUMBOM
MOTHBALUH K
o0y4YeHHIO Ha
OCHOBE
aNropuT™Ma
BBITIOJTHEHUS
3a7a4u

K.: dopmupoBats
HaBBIKH Y4€OHOTO
COTPYJHUYECTBA B
xoJie
WHAUBUYaTbHON
U TPYNIIOBOI
paboTsI

P.:
CaMOCTOSTEIIHHO
BBIJIETISITE U
(hopmymupoBaTh
TI03HABATENBHYIO
1IeJTb, UCKATh U
BBIJICIIATD
HEOO0XOIUMYIO
uHpopManuio

I1.: 0OBACHATH
¢usnueckue
SIBJICHUSI, CBSI3H 1
OTHOILCHUS,
BBISBIISIEMBIC B
xoze
HCCIIeI0BaHMs
OCHOBHBIX
rapaMeTpoB
H3ITY9eHUS
BU/INMOTO
CIIEKTpa

Hayuurcs
HCHOJIb30BATh
TIPUHLIMIIBI
pacnpocTpaHeH!
s CBeTA,
pas3nu4ath TEHb
U NIOJTyTE€Hb




12.

OtpaxxeHue
CBeTa.

Kak otpaxaercs
cet? Kak
ToTy4aeTcst
n300paKeHue B
3epkane? Yto

Takoe MepucKkon?

dopMupoBaHue
YCTONYUBOIA
MOTHUBALUH K
00y4YCHHIO Ha
OCHOBE
ajropuT™Ma
BBITTOJTHEHUS
3ama4n

K.: popmupoBars
HaBBIKH Y4€OHOTO
COTPY/JHUYECTBA B
xoJie
WHIUBUYaJIbHOU
U IPYIIIOBOI
paboTHI

P.:
CaMOCTOSATEIHHO
BBIJETISTE U
(dopmymupoBaTh
TI03HABATENBHYIO
LIeJTb, UCKATh
BBIJIEJIATD
HEOOXOUMYIO
nHpopmarmo

I1.: 0OBsICHATH
(usnuecke
SIBTICHUSI, CBSI3U U
OTHOIICHUS,
BBIABISIEMBIC B
xoJie
HCCIIEI0BaAHMS
OCHOBHBIX
rapaMeTpoB
W3ITy4eHHs
BUJIUIMOTO
CIICKTpa

Hayuutscs
HCIIOJIb30BaTh
TIPUHIHITBI
OTpPaKECHUS
CBeTa, CTPOUTH
HU300paKeHUS B
3epKane

Jexadpb

13.

IIpenomnenue
CBETa.

Kaxk Bener ce0s
CBET Ha FPaHUIIC
IBYX
MPO3PAYHBIX
Ten?

DopmupoBaHue
YCTOMYUBOM
MOTHBALUH K
o0y4YeHHIO Ha
OCHOBE
aropuT™Ma
BBINOJIHEHUS
3a7a4u

yCTaHaBIMBaTh
paboure
OTHOILICHUS,
s¢dexTrBHO
COTPY/JHUYATH U
CIIOCOOCTBOBATH
IPOAYKTUBHON
KOOIIepanuu

P.:
MIPOEKTHPOBATH
MapipyT
TIPEOIOICHHS
3aTpyJHEHUN B
o0yueHHH yepe3
BKJIFOUCHHE B
HOBBIE BH/IbI
JIeSTeNIbHOCTH 1
(bopmbI
COTPY/HMYECTBA
I1.: 0OBACHATH
¢usnueckue
SIBJICHUSI, CBSI3U U
OTHOILICHUS,
BBISBIISIEMBIC B
xoJie
HCCIIeI0BaHUs
OCHOBHBIX
rapaMeTpoB
W3ITydeHUs
BU/INMOTO

Hayuutscsa
CTPOUTH XOX
JTy4yeH Ha
TpaHHAIE IBYX
TIPO3pavHBIX
cpex u
MOJIENPOBATh
Ha UX OCHOBE
HaOI01aeMbIe
¢br3nueckue
SIBJICHUA




CIIEKTpa

14.

Jlyna.

Uro Takoe syma?
ITouemy oHa
YBEIHYINBACT
n3o0paxenue?

DopmMHUpOBaHUE
YCTONYUBOIA
MOTHBAIUH K
00y4YCHHIO Ha
OCHOBE
aNnropurMa
BBITIOJIHEHUS
3a1a4u

yCTaHaBIHMBAaTh
paboure
OTHOILICHUS,

3¢ PEeKTUBHO
COTPYJHHNYATH U
CII0COOCTBOBATH
NIPOAYKTUBHOU
KOOTIepaIuu

P.:
MIPOEKTHPOBATH
MapmpyT
TIPEOIOIICHUS
3aTpyJHEHUN B
o0OyueHHH gepe3
BKIIFOUCHHE B
HOBBIE BHJIBI
JACATCIBHOCTHU U
(bopmbI
COTPYZHHYECTBA
I1.: 00BACHATH
¢bm3nueckue
SIBJICHUS, CBA3H U
OTHOILICHUS,
BBIABISIEMBIC B
xoJie
HCCIIeI0BaAHMS
OCHOBHBIX
rapaMeTpoB
WU3JIy4YEHUs
BHUIUMOI'O
CTIEKTpa

Hayuurcs
TIPUMEHSATh
aIrOpUTM
MOCTPOEHUsL
X0/1a Jiy4ueil Ha
TpaHULIE ABYX
MPO3pauHbIX
cpex,
KOHCTPYHPOBaTh
IyIy

15.

KonTponpHas
pabora No2.

Kax onpenenuts
po0IeMHbIe
30HBI B U3Y4YE€HUU
TeMBI?

dopMHUpOBaHUE
HaBBIKOB
caMoaHali3a u
CaMOKOPPEKIINU
yueOHOH
JeATeIbHOCTU

OpraHU30BBIBATH
1 TUTAaHUPOBATh
yaeOHOe
COTPYAHUYECTBO C
yauTENneM U
CBEpPCTHUKAMH
P.: oco3HaBaTh
caMmoro ce0s Kak
JBIDKYIIYEO CHITY
CBOETO HAay4YeHUs,
CBOIO
CIIOCOOHOCTH K
MIPEOIOJIEHHUIO
IPENATCTBUN U K
CaMOKOPPEKITUH
I1.: 0OBsCHITE
¢dm3nueckue
SIBJICHUS, CBSI3U U
OTHOIIIEHHS],
BBLISIBIIIEMEIE B
xoJe
HCCIICTIOBAHUS
OCHOBHEBIX
napaMeTpoB
U3ITyYSHHS
BUIMMOI'O

Hayuutcs
MPOEKTUPOBATH
WHIUBHyJIEHBI
U MapupyT
BOCIOJTHEHHS
MpOOJIEeMHBIX
30H B U3Y4YEHUHI
TEMBI




CIIEKTpa

16.

ConHeyHas
cHucTeMa.

Yto Takoe
ConHeyHas
cucrema? Kakos
ee pazmep?
Kakue 00beKThI
€CTh B
CosHeyHoI
cucreme?

DopmMHUpOBaHUE
YCTONYUBOIA
MOTHBAIUH K
HCCIIeI0BAaTEIbC
KoM
JESITETbHOCTH
(amamuzy),
KOHCTPYHUPOBaHU
10

K.: popmuposars
HaBBIKH Y4€OHOTO
COTPY/JHUYECTBA B
xoJie
WHIUBUYaJIbHOU
U TPYyNIOBOI
paboTsl

P.:
CaMOCTOSITETIEHO
BBIICIATD U
(hopMyTHpOBATH
TI03HABATENBHYIO
LIeJTb, UCKATh U
BBIJIEIIATD
HEOOXOUMYIO
nHpopmarmo
COTPYZHHYECTBA
I1.: oOBACHATD
¢usnuecke
SIBJICHHS, CBSI3H U
OTHOILICHY,
BBISIBIISICMBIC B
xoJie
HCCIIeI0BaHUs
CTPYKTYPBI
ConHevHOM
CHCTEMBI

Hayuutscs
MOJIETUPOBATh
napaMeTpbl
ConHeuHo#
CHCTEMEI B
Maciiraboe

Bapb

17.

JInHeitnas u
yTII0Bas
CKOPOCTH.

Yro Takoe
yTII0Bas
ckopocth? Kak
€€ BBIYUCIUTE?

dopmMHUpOBaHUE
yCTOHUMBOM
MOTHBALUH K
HCCIIEI0BATEIBC
KOM
JeATEbHOCTH
(ananmgy),
KOHCTPYHUPOBAHU
10

K.: hbopmupoBats
HaBBIKH Y9€OHOTO
COTPYJHHYECTBA B
xoJie
WHAUBUYaTbHON
U TPYNIIOBOI
paboTsl

P.:
CaMOCTOSITEIIBHO
BBIJICIISIT U
(dbopmynupoBaTh
TI03HABATENBHYIO
1IeITb, UCKATh U
BBIICIIATD
HEOOXOIUMYIO
HHPOPMAITHIO
COTPYZHHYECTBA
I1.: 0OBsACHATH
¢bm3nueckue
SIBJICHUSI, CBSI3H 1
OTHOILCHUS,
BBISIBISIEMBIE B
X0J1e
HCCIIeI0BaHUs
CTPYKTYpbI
ConHevyHOM
CHCTEMBI

Hayuutscsa
paccuuTHIBaTh
YIJIOBYIO U
JIMHEUHYIO
CKOpPOCTH Ha
npuMepe
JBIDKEHUS
00BEKTOB
ConHevHOM
CHCTEMBI

18.

OpueHTHpoBaH
He THEM.
CotHeYHEBIE
Yackl.

Kak
OPHEHTHPOBATHC
s1 Ha MECTHOCTH
6e3 kommaca?

®dopMupoBaHue
yCTOINUMBOM
MOTHBAIUH K
HCCIIeIOBATEIhC

K.: caymats u
CIIBIIIATH APYT

Apyra; ¢
JIOCTATOYHOM

Hayuutscs
OPHEHTHPOBATHC
51 HA MECTHOCTH
110 KOCBEHHBIM




Kak y3HaTh
BpeMmsl 110
COJIHEYHBIM
yacam?

KoM
JIEATCIILHOCTU
(ananmgy),
KOHCTPYHPOBAHU
0

MOJTHOTOU U
TOYHOCTBIO
BBIpa)KaTh CBOU
MBICJIU B
COOTBETCTBHH C
3aJa4aMu 1
YCIIOBUAMHU
KOMMYHHKaIUH
P.:
CaMOCTOSITETIEHO
BBIICIATD U
(dopmynupoBaTh
TI03HaBATENIBHYIO
LIeJTb, UCKATh
BBIJICIIATD
HEOOXOUMYIO
nHpopmarmo
I1.: oOBACHATD
¢usnuecke
SIBJICHHS, CBS3H U
OTHOILICHY,
BBISIBIISICMBIC B
xoJe
HCCIIeIOBAaHHS
po0IeMBI
OPUCHTUPOBAHHS
Ha MECTHOCTH

MIpU3HAKAM, [0
ConHiy.
Hayuutscs
KOHCTPYHpPOBATh
COJIHEYHBIE Yachl
U CUUTHIBATH 110
HUM BpeMs

19.

OKOJIONOJIAPH
BI€ CO3BE3/MA.
OKJIMNTHKA.

Kakue co3Be3aus
HabJI01al0TCS B
CeBepHoM
nonymapun? Kak
paboTarts c
KapToi
3Be3H0r0 Heba?

DopmupoBaHue
YCTOMYUBOM
MOTHBALMH K
HCCIIEZI0BATENBC
Kol
JeSITETbHOCTH
(amamuzy),
KOHCTPYHUPOBaHHU
10

K.: ciymats n
CJIBIIIATH APYT
Aapyra; ¢
JIOCTATOYHOM
MOJIHOTOU U
TOYHOCTBIO
BEIPa)KaTh CBOH
MBICTIH B
COOTBETCTBUH C
3a/1a4aMu 1
YCIOBHUSAMU
KOMMYHHUKAIUU
P.:
CaMOCTOSITENILHO
BEBIJICIISATE U
(hopMyITHUpOBATH
MTO3HABATEIBEHYIO
IeJTb, NCKATh U
BBIJICIIATH
HEOO0XOIUMYIO
uHpopManuio
I1.: OOBSICHATD
¢usnueckue
SIBJICHUS, CBSI3U U
OTHOIIICHHUS,
BEISBIISIEMBIC B
xoze
HCCIICIOBAHUS
CTPYKTYPBI
HOYHOTO Heba

Hayuurcs
T0JIL30BaTLCS
KapToi
3BE3JHOI0 HEDA

20.

CoHe4uHbIE 1
JIyHHEIC
3aTMEHUS.

Kak u nouemy
MIPOUCXOAAT
3aTMEHUs?

®dopMupoBaHue
yCTOIUMBOM
MOTHBAITUH K

K.: cnymars n
CIIBIIIATD JIPYT

JpyTa; ¢

Hayuurcs
MOJIb30BaTHCS
KapToil




HCCIICIOBATEIIBC
Kot
JIEATCIIEHOCTU
(ananmgy),
KOHCTPYHPOBaHU
10

JOCTaTOYHOU
TOJHOTON U
TOYHOCTBIO
BBIpa)KaTh CBOU
MBICTIH B
COOTBETCTBHH C
3aJa4aMu U
YCIIOBHSIMH
KOMMYHHKAIHN
P.:
CaMOCTOSITETIHO
BBIJICISATE U
(dopmynupoBaTh
TI03HaBATENBHYIO
LIeJTb, UCKATh
BBIIICIIATH
HEOOXOUMYIO
HHPOPMAITHIO
I1.: oOBACHATD
¢usnuecke
SIBIICHUSI, CBSI3U U
OTHOIIICHUSI,
BBISIBISIEMbBIC B
xoJie
HCCIIeI0BaHUs
CTPYKTYpPBI
ConHevHOM
CHCTEMBI

3BE3HOr0 HEOA
npu
OTpeICTICHUHN
napamMmeTpoB
3aTMEHU,
MOJICITUPOBATh
COJIHEYHEBIE U
JIyHHBIC
3aTMEHHUS

DeBpanib

21.

Wcrounukn
3ByKa.

Urto Takoe 3ByK?
I'ne nossisercs

3BYK?

DopmupoBaHue
YCTOMYUBOM
MOTHBALUH K
HCCIIEZI0BATENBC
Kol
JeSITETbHOCTH
(amamuzy),
KOHCTPYHUPOBaHHU
10

yCTaHaBIMBaTh
paboure
OTHOILICHUS,
s¢dexTrBHO
COTPY/JHUYATH U
CIocoOCTBOBATh
IPOAYKTUBHON
KOOIIepanuu

P.:
MIPOEKTHPOBATH
MapipyT
TIPEOIOICHHS
3aTpyJHEHUN B
o0yueHHH yepe3
BKJIFOUCHHE B
HOBBIE BH/IbI
JIeSTeNIbHOCTH 1
(bopmbI
COTPY/HMYECTBA
I1.: 0OBACHATH
¢usnueckue
SIBJICHUSI, CBSI3U U
OTHOILICHUS,
BBISBIISIEMBIC B
xoze
HCCIIeI0BaHUs
OCHOBHBIX
CBOWCTB 3ByKa

Hayuutscsa
[IOHUMAaThb
TIPUHIIVIIBI
MOSABTICHUS
3BYKa,
M3rOTaBIMBATh
HCTOYHHKH

3ByKa

22.

Bricora 3ByKa.

ITouemy ectb
3BYKHU pa3HOU

dopmupoBaHue
yCTOINUMBOM

K.: popmupoBaTh
HABBIKH YIEOHOTO

Hayuurcs
BBISIBIISITD




BBICOTHI?

MOTHBAIUH K
HCCIICIOBATEIIBC
Kot
JIEATCIILHOCTU
(ananmgy),
KOHCTPYHPOBAHU
0

COTPYAHUYECTBA B
xoze
WHIUBUYaJIbHOU
U IPYyIIIOBOHI
paboTEI

P.:
MIPOEKTHPOBATH
MapumpyT
TIPEOIOTICHUS
3aTpyHEHUH B
o0OyueHHH gepe3
BKJIOYEHHE B
HOBBIEC BU/IbI
JeSITeIbHOCTU U
(bopmbI
COTPYJHUYECTBA
I1.: 0OBsICHATH
(usnuecke
SIBTICHUSI, CBSI3U U
OTHOIICHUS,
BBIABISIEMBIC B
xoJie
HCCIIeIOBaHUA
OCHOBHBIX
CBOICTB 3BYyKa

TIPUHLIUIIBI
pOXKJeHus 3ByKa
Pa3HOM BBICOTHI
u
KOHCTPYHPOBAaTh
HUCTOYHUKH
3ByKa pa3HOH
BBICOTBI

23.

Kak Mb1
CIIBIIIHAM ?

Kak paboraer
Hau cityx? Kak
MOYHO
nepeiaBaTh
3BYK?

dopmMHUpOBaHUE
yCTOHUMBOM
MOTHBAIUH K
HCCIIeI0BATEIbC
KOH
JeATeIbHOCTU
(ananmgy),
KOHCTPYHUPOBAaHU
10

yCTaHaBJIMBaTh
paboure
OTHOILICHUS,

3¢ PEKTUBHO
COTPYJHHNYATH U
CII0COOCTBOBATH
MPOAYKTUBHOM
KOOTIepaluu

P.:
CaMOCTOSITEIIBHO
BBIJICIISIT U
(dbopmynupoBaTh
NI03HABATENIBHYIO
1IeITb, UCKATh
BBIJICIIATD
HEOOXOIUMYIO
HHPOPMAITHIO
I1.: 0OBsICHATB
(usnuecke
SIBJICHHUSI, CBSI3U
OTHOILICHUS,
BBISIBJIIEMbIE B
xoze
HCCIIeI0BaHMs
OCHOBHBIX
CBOICTB 3ByKa

Hayuutcs
TIPUHIUIAM
nepenayy 3ByKa,
CKOHCTPYHPOBAT
b TenedoH

24.

CBolicTBa
3ByKa.

Kaxk
pacIpocTpaHseTc
s1 3BYK?

dopmupoBaHue
YCTOWYUBOM
MOTHBAITIH K
HCCJIE0BATEIIBC
Kot
JESITENbHOCTH
(ananmsy),
KOHCTPYHUPOBaHHU

yCTaHaBJIMBaTh
paboune
OTHOILCHUS,

3¢ PEeKTUBHO
COTPYJHUYATH U
CII0COOCTBOBATH
MIPOYKTUBHON

BrisiBUTH
rapaMmeTpbl
pacnpocTpaHeHu
51 3ByKa B
Ppa3InYHbIX
cpenax Ha
OCHOBE
MpEeABIAYIIETO




KOOTIepanuu
P.:
CaMOCTOSITEIIHHO
BBIJETISITE U
(hopMyTHpOBATH
TI03HABATENBHYIO
LIeITb, UCKATh U
BBIJICTIATH
HEOOXOIUMYIO
nHpopmarmo
I1.: 0OBACHATD
¢bm3nueckue
SIBJICHUSL, CBSI3U U
OTHOILCHUS,
BBIABISIEMBIC B
xoJie
HCCIIeI0BaHMs
OCHOBHBIX
CBOICTB 3ByKa

OIIbITA,
Hay4YUTHCA
oTpenensTh
paccTosiHue 10
HCTOYHUKA 3ByKa

Mapr

25.

KontponbsHas
pabota Ne3.

Kak onpenenuts
po0IeMHBIe
30HBI B HI3YYCHUH
TeMbI?

DopmupoBaHue
HaBBIKOB
camMoaHalu3a 1
CaMOKOPPEKIIHU
yaeOHOM
JEATENbHOCTH

OpTaHHU30BHIBATH
U TUITAaHUPOBATH
yuebHOe
COTPYAHUYECTBO C
YUUTEIeM U
CBEPCTHUKAMU
P.: oco3HaBarth
caMoro ce0s Kak
JBIDKYITYO CHITY
CBOETO HAy4YCHUS,
CBOIO
CIIOCOOHOCTH K
MIPEOIOJICHHUIO
IPENATCTBUN U K
CaMOKOPPEKIINH
I1.: OOBICHATE
¢bm3nueckue
SIBIICHUS, CBSI3U U
OTHOIIIEHHS],
BBISIBIIIEMEIE B
XoJ1e
HCCIIEIOBAHUS
OCHOBHBIX
CBOICTB 3ByKa

Hayuurcs
MIPOEKTHPOBATH
WHIVBUTyJTbHBI
W MapupyT
BOCIIOJTHEHHS
pOOIEMHBIX
30H B U3Y4EHHUN
TEMBI

26.

JKécrtkocTs 1
MIPOYHOCTb.

Ot yero 3aBUCUT
MIPOYHOCTH TeN?
Kaxk yBenmnuutsb
JKECTKOCTH?

dopMHUpOBaHUE
yCTOHUMBOM
MOTHUBAINH K
HCCIIEI0BATETBC
KOI
JeATeIEHOCTH
(ananmay),
KOHCTPYHPOBaHU
10

yCTaHaBIIMBaTh
paboune
OTHOILCHUS,

3¢ PEeKTUBHO
COTPYJHUYATH U
CII0cOOCTBOBATH
MIPOLYKTUBHON
KOOIIepaluu

P.:
CaMOCTOSITENTHHO
BBIJIETISTE
(opMypoBaTh
TI03HABATEIbHYIO
LIeJTb, UCKATh U

Hayuutbcs
OTJINYATH BUBI
nedopmarnui,
KOHCTPYHPOBAaTh
OOBEKTEHI ¢
pa3nuIHOI
HPOYHOCTBIO




BBIJIEIISATh
HEOOXOUMYIO
nHpopmarmo
I1.: 0OBACHATD
¢dr3nueckue
SIBJICHUSI, CBS3U U
OTHOIICHUSI,
BBISIBISIEMbBIC B
X0[1e
HCCIIeI0BaHUS
MPOYHOCTHBIX
XapaKTePHUCTHK
Tesa

27.

Lentp
TAKECTH.

UYro Takoe ueHTp
TsoxecTn? Kak
ero
OOHApYXUTB:?

DopmMHUpOBaHUE
YCTONYUBOIA
MOTHBAIUH K
HCCIIEJ0BATEIILC
KOU
JEeSITETbHOCTH
(amamuzy),
KOHCTPYHUPOBaHHU
10

OpraHHU30BBIBATH
U IUTAHUPOBATh
yaeOHOe
COTPYIHHYECTBO C
yUYHTEIIEM U
CBEPCTHUKAMH
P.:
CaMOCTOSTEIBHO
BBIJICTISTH U
(dbopmynupoBaTh
M03HABATENBHYIO
LeJb, HCKAaTh U
BBIJICIISTH
HEOOXOIUMYIO
HHPOPMAITHIO
I1.: oOBACHATD
¢bm3nueckue
SIBJICHUSI, CBSI3U
OTHOILCHUS,
BBISIBJISIEMbIE B
XoJie
UCCIIeIOBaHUS
OCHOBHBIX
napameTpoB
(u3mgecKoro
Tesa

Hayuutscs
SKCIIEPUMEHTAIb
HO ONpenensTh
NIOJIOKEHHE
HEHTpa TSHKECTH
Tena
HENpaBUIbHON

(hopmbl

28.

Bunapr
paBHOBECHSL.

Kaxwe ObIBaroT
BHJIBI
paBHOBecus?

dopMHUpOBaHUE
yCTOHUMBOM
MOTHBAILUH K
HCCIIEI0BATEIBC
KOM
JeATEbHOCTH
(ananmgy),
KOHCTPYHUPOBAaHU
10

K.: cnymate u
CJIBIIATE APYT
Aapyra; ¢
JIOCTATOYHOM
MOJIHOTOU U
TOYHOCTBIO
BBIPAXXaTh CBOU
MBICIIH B
COOTBETCTBHH C
3a1auaMu U
YCIOBHSIMU
KOMMYHHUKAIHH
P.:
CaMOCTOSITEIIHHO
BBIJICISATE U
(opMympoBaTh
MTO3HABATEIBEHYIO
IeJTb, HCKATh U
BBIICIIATH
HEOOXOIUMYIO

Hayuutbes
pa3auyaTh BUIBI
paBHOBeCHS,
KOHCTPYHPOBATh
00BEKTEI C
TOBBINICHHOM
YCTOWYUBOCTHIO




nHpopmarmio
I1.: 0OBsICHATH
¢bm3nueckue
SIBJICHUSL, CBSI3U U
OTHOILCHUS,
BBISBIISIEMBIC B
xoze
HCCIIeJOBAaHHS
OCHOBHBIX
apamMeTpoB
(u3ImIecKoro
Tena

Arnpens

29.

Y CTONYNBOCTS.

Kax ymyqmuts
YCTOMYUBOCTH?

DopmHUpoBaHUE
YCTOINYUBOIA
MOTHBAIUH K
HCCIIEZ0BATEIILC
KOU
JESITETIbHOCTH
(amammzy),
KOHCTPYHUPOBaHHU
10

K.: cnymats n
CIIBIIIATH APYT
Apyra; ¢
JIOCTaTO4YHOU
TIOJIHOTOU U
TOYHOCTBIO
BBIpa)KaTh CBOU
MBICIIU B
COOTBETCTBHH C
3a7a4aMu 1
YCIIOBHSAMH
KOMMYHHKAIHU
P.:
CaMOCTOSTEIBHO
BBIJICTISTH U
(dbopmynupoBaTh
TMI03HABATENBHYIO
LIeITb, UCKATh U
BBIICTIATD
HEOOXOIUMYIO
HHPOPMAITHIO
I1.: oOBACHATD
(usnuecke
SIBJICHHUSI, CBSI3U
OTHOILCHUS,
BBISIBJIIEMbIE B
xoJie
HCCIIeI0BaHMS
OCHOBHBIX
napameTpoB
¢bu3nuecKoro
Tesa

Hayuurcs
BBISIBIISATH
napameTpsl, OT
KOTOPBIX
3aBUCUT
YCTOWYUBOCTD
Tena,
KOHCTPYHPOBAaTh
OOBEKTEHI €
TIOBBILIEHHOM
YCTOHUMBOCTBIO

30.

PaBHOBecHe
pBIvara.

Yro Takoe
ppruar? Korna
phluar HaxoAUTCs
B paBHOBeCHHU?

dopMHUpOBaHUE
yCTOHUMBOM
MOTHBALUH K
HCCIIEI0BATETBC
KOI
JeATeIEHOCTH
(ananmay),
KOHCTPYHPOBaHU
10

K.: noOGsIBaThH
HEZOCTAIOIYIO
HHPOPMAIIHIO C
TIOMOILIBO
BOIIPOCOB
(o3HaBaTenbHAS
MHHULAATHBHOCTB)
P.:
CaMOCTOSITEIILHO
BBIJIETISTE
(opMypoBaTh
TI03HABATENBHYIO
LIeJTb, UCKATh
BBIJICJISATD
HEO00XOAUMYIO

Hayuutbcs
ypaBHOBEIIINBAT
b pbIYar u
TEOPETHYECKH
paccUnTHIBATH
YCIIOBUSI €TO0
PaBHOBECHS




nHpopmarmio
I1.: 0OBsICHATH
¢bm3nueckue
SIBJICHUSL, CBSI3U U
OTHOILCHUS,
BBISBIISIEMBIC B
xoze
HCCIIeJOBAaHHS
OCHOBHBIX
apamMeTpoB
(u3ImIecKoro
Tena

3L

Huepuus.

UYro Takoe
HnHepuus?
KakoBsl
MIPOSIBIICHUS
HWHEPTHOCTH Te
B OKpY’KalolieM
mupe?

dopmHUpoBaHUE
YCTOINYUBOIA
MOTHBAITUH K
HCCIIeI0BaTEIbC
Kot
JeATeIbHOCTU
(amammzy),
KOHCTPYHPOBaHU
0

K.: cnymate 1
CIIBIIIATH APYT
Apyra; ¢
JIOCTaTOYHOU
IIOJIHOTOU U
TOYHOCTBIO
BBIpa)KaTh CBOU
MBICIIU B
COOTBETCTBHH C
3a7a4aMu 1
YCIIOBHSAMH
KOMMYHHKAIAN
P.:
CaMOCTOSTEIBHO
BBIJICTISTH U
(dbopmynupoBaTh
MI03HABATENBHYIO
LieJTb, UCKATh
BBIICTIAT
HEOOXOIUMYIO
HHPOPMAITHIO
I1.: oOBACHATD
(usnuecke
SIBJICHHUSI, CBSI3U
OTHOILICHUS,
BBISIBJIIEMbIE B
XoJie
HCCIIeI0BaHMS
OCHOBHBIX
apameTpoB
¢bu3nuecKoro
Tesa

Hayuutcs
TTOHUMATh
SIBJICHHUE
WHEPIUH U
KOHCTPYHPOBATh
00BEKTHI, B
KOTOPBIX OHO
TIPOSIBIISICTCS

32.

KontponsHas
pabota Ne4.

Kax onpenenuts
po0IeMHEIe
30HBI B H3YYCHUH
TEMBI?

dopmupoBaHue
HaBBIKOB
caMOaHaIu3a u
CaMOKOPPEKLUU
yaeOHOI
JESITENbHOCTH

OpraHU30BBIBATH
Y TUIaHUPOBATh
yueOHOe
COTPYIHUIECTBO C
YUHUTEIEM U
CBEPCTHUKAMU
P.: oco3HaBaTh
caMoro ce0s Kak
JBUXYIIYIO CUITY
CBOET0 Hay4YeHus,
CBOIO
CIIOCOOHOCTH K
TIPEOI0JICHUTO
NPENATCTBUM U K
CaMOKOPPEKIHUU

Hayuutcs
MIPOEKTHPOBATH
WHIBU/TyJIbHBI
W MapupyT
BOCIIOJTHEHHUS
MPOOIEMHBIX
30H B H3Y4YECHUHI
TEMBI




I1.: 00BICHATD
¢dm3nueckue
SIBJICHUSL, CBSI3U U
OTHOILCHUS,
BBISBISIEMBIC B
xoJie
HCCIIeOBAaHHS
OCHOBHBIX
apamMeTpoB
(u3ImgecKoro
Tena

Maii

33.

3ammTa
MIPOCKTOB.

Kak co3nats u
3aIIUTUTH
HCCIIEZI0BATENBCK
yi0 U\KITH
MPOEKTHYIO
paboty?

DopmMHUpOBaHUE
YCTOINYUBOIA
MOTHBAIUH K
HCCIIeI0BaTEIbC
KO M\KITH
MIPOEKTHON
JEATEbHOCTH

K.: nomy4ats
HEJIOCTAIOIYIO
nHdopmanuio ¢
TIOMOILIBIO
BOIIPOCOB
(mo3HaBaTeIbHAsS
HWHULUATHBHOCTD)
P.
CaMOCTOSITETIEHO
BBIACIATD U
(dbopmynupoBaTh
MI03HABATENBHYIO
LieJTb, UCKATh U
BBIICJISITH
HEOOXOUMYIO
nHpopmarmo
I1.: 0OBsCHATD
¢usnuecke
SIBJICHHS, CBS3H U
OTHOILICHY,
BBISIBIISIEMBIC B
XoJie
HCCIIeJOBaHMS
W/
MPOCKTHPOBAHHSI

Hayuutscs
NIPEACTaBIATH
pe3yibTaTh
HCCIIeI0BaTEbC
KOH n/unm
MIPOEKTHON
paboTsl

34.

3amura
MIPOEKTOB.

Kaxk co3nate n
3aIUTUTh
HCCJIeI0OBATENbCK
yi0 U\KIIH
MPOEKTHYIO
paboty?

dopMHUpOBaHUE
YCTOMYUBOM
MOTHUBAINH K
HCCIIEeI0BATEIhC
KO n\HITH
MIPOEKTHOMH
JeSITETbHOCTH

K.: monyuars
HEJIOCTAOLIYIO
uHpopmanuio ¢
HIOMOIIIBIO
BOIIPOCOB
(no3HaBaTenbHas
MHALMATHBHOCTB)
P.:
CaMOCTOSTEIIHHO
BBIJICTISIT U
(hopmymupoBaTh
TI03HABATENBHYIO
1IeJTb, UCKATh U
BBIJICJISATD
HEO0O0XOAUMYIO
HHPOPMAIHIO
I1.: oOBsCHATH
¢usnueckue
SIBJICHUSI, CBSI3U U
OTHOILICHUS,
BBISBIISIEMBIC B
xoJie
HCCIIeIOBAHHA

Hayuutbes
MPE/ICTABIATh
pe3yiIbTaTh
HCCIIeI0BATEIhC
KOW 1/nin
MIPOEKTHOM
paboTsI




W/
MIPOCKTUPOBAHUS

35.

3ammTa
MIPOCKTOB

Kaxk co3nats u
3alIUTUTh
HCCIIEZI0BATENBCK
yi0 U\KITH
MPOEKTHYIO
pabory?

DopmHUpoBaHUE
yCTOINYUBOIA
MOTHBAIUH K
HCCIIEZ0BATEIILC
KO M\KITH
MIPOEKTHON
JEATENbHOCTH

K.: nomy4ats
HEJIOCTAIOIIYI0
nHdopmanuio ¢
TIOMOILIBIO
BOIIPOCOB
(o3HaBaTenbHAS
HMHUITHATHBHOCTH )
P.
CaMOCTOSITETIHO
BBIJICIISIT
(dopmynupoBaTh
TI03HaBATENIBHYIO
LIeJTb, UCKATh
BBIJICIIATD
HEOOXOIUMYIO
nHpopmarmo
I1.: 0OBsACHATD
¢usnuecke
SIBIICHUSI, CBSI3U U
OTHOIICHUSI,
BBISIBISIEMbBIC B
xoJie
HCCIIeI0BaHUs
W/
MIPOEKTHPOBAHHMS

Hayuutscs
NIPEACTaBIATH
pe3yibTaThl
HCCIIeI0BaTEIbC
KOH 1/nim
TIPOEKTHON
paboTsI

36.

3amura
MIPOEKTOB

Kaxk co3nate n
3aIlUTHTh
HCCJIeI0BATENBCK
yi0 U\KIIH
MIPOEKTHYIO
paboty?

DopmupoBaHue
YCTOMYUBOM
MOTHBAIUH K
HCCIIEI0BATEIbC
Ko#t u\ru
MIPOEKTHOM
JEATEIIbHOCTU

K.: momy4ats
HEJIOCTAIOIYIO
nHdopmanuio ¢
MIOMOLIBIO
BOIIPOCOB
(mo3HaBaTesbHas
WHULINATHBHOCTD)
P.
CaMOCTOSITETIEHO
BBIJICIISIT U
(dbopmynupoBaTh
NIO3HABATENIBHYIO
1eJIb, UCKaTh U
BBIICJISITh
HEOOXOIUMYIO
HHPOPMAITHIO
I1.: 0OBsACHATD
(usnuecke
SIBJICHHS1, CBSI3H U
OTHOILICHWYS,
BBISIBJIIEMbIE B
X0[1e
HCCIIeI0BaHUs
/v
TIPOEKTHPOBAHMS

Hayuutscsa
NPEICTaBISITh
pe3yiIbTaThl
HCCIIEI0BATEIBC
KOH n/unm
MPOEKTHON
paboTsI




2 roa

Ne gen.

Tema ypoxka

Pemaembie
po0IeMbI

[Inanupyemsle pe3yabTaThl

JImgHOCTHBIC

YHuBepcaibHbl
¢ yaeOHbIe
NefcTBUS

IIpenmeTHbIe

Centsaopnb

[N

Wsmepenne
JUIMHBL. MeTton
PAaOB.

Kax usmeputs
pa3mep MeJKHX
peaMeToB?

DopmupoBaHue
YCTOWYUBOM
MOTHBAIIH K
00ydJeHHIo Ha
OCHOBE
aNropuT™MAa
BBINIOJTHEHUS
3a7a4u

Kommynuxamuen
ble:
yCTaHaBIIBATb
paboure
OTHOILICHUS,

B PeKTUBHO
COTPYZHHYATH U
CII0COOCTBOBATh
MIPOAYKTUBHOM
KOOTIepauu
\Pezynamugnule:
CaMOCTOSATEIHHO
BBIIEIIATD U
(dbopmynupoBaTh
MO3HABATENIBHYIO
LeTIb,
(hopMyTHpOBATH
MeETO
MCCIIeI0BaHMS
[Io3naeamenvhoie
> O0BSICHATH
(u3muecke
SIBIICHUSI, CBSI3H 1
OTHOILICHUS,
OCHOBHBIX
napameTpoB
(br3nUecKoro
Tena

Hayuurcs ¢
MOMOIIBIO METOIA
PAI0B ONpeneNaTh
pa3Mepbl METKUX
MIPEIMETOB,
OIIPENIEIISITh
pe3ynbTar ¢
MOTPEIIHOCTHIO

N3mepenue
JaMeTpa.
Muxkpomerp.

Kak nzmeputs
JaMeTp
LWJTH/IPUYECKOT
o tena? Yro
TaKoe
MHKpOMeETp?

DopmupoBaHue
YCTOWYMBOI
MOTHBAILUH K
00yUYeHHIO Ha
OCHOBE
aNropurMa
BBITTOJTHEHUS
3ajauu

yCTaHaBIIBATb
paboure
OTHOILICHUS,
bddexTrBHO
COTPYZHMYATh U
CIIOCOOCTBOBATH
[IPOAYKTUBHOM
KOOTIepauu

P.:
CaMOCTOSITEIIHO
BBIJIEIISTD U
(hopMyTHpPOBATH
MO3HABATENBHYIO
LIeJTb, UCKATh U
BBIIEIATH
HEOOXOAUMYIO
HHDOPMAITHIO
[1.: OOBSICHATD
(usmueckue
SIBIICHUSI, CBSI3H
OTHOILICHUS,
BBISIBJISIEMBIC B
xoJe

Hayuurcs
U3MEPATH
JUaMeTp TOHKHUX
TeJl, OIPEEISATh
pe3ynbTar ¢
HOTPEIIHOCTBIO.
Hayuutscsa
BBIYUCIIATH JJIUHY
OKPYXHOCTH




MCcCIIeI0BaHMs
OCHOBHBIX
[apamMeTpoB
(r3nUecKoro
Tena

H3mepenue
IUIOLIA U,
Yucno
[Mudaropa.

Kak uzmepurs
momaap kpyra?

dopmupoBaHue
YCTOWYMBOM
MOTHBALUH K
0o0y4JeHmIo Ha
OCHOBE
alnropurMa
BBINIOJTHEHUS
3a7a49u

K.: y4JacTBOBaTb
B KOJJIEKTHBHOM
00CYXICHUHT
mpobieM 1
TTONCKE UX
peleHus

\P.: mIaHupOBaTh
MOCJIEIOBATEIILHO
CTh
TPOMEKYTOUHBIX
Lienei ¢ yuetom
KOHEYHOT'O
pe3yibTara

[1.: OOBSCHSTH
(u3muecke
SIBIICHUSI, CBSI3H 1
OTHOILICHUS,
BBISIBIISIEMbIC B
xoze
HCCIIeIOBaHUA
OCHOBHBIX
rapaMeTpoB
(u3IIecKoro
Terna

Hayuutscs
HU3MEPSATH U
pacCUUTHIBATH
IUIOIIAAb KpyTra

Usmepenne
TUIOIIAN
MIOBEPXHOCTH

Kaxkue eme
CYIIECTBYIOT
CIIOCOOBI
U3MEPUTH
miomans? Kak
U3MEPUTH
IUIOIIA b
chepnr?

dopmupoBaHue
YCTOHUNBOM
MOTHBAIIH K
00y4eHHIo Ha
OCHOBE
anropuT™Ma
BBITTOJTHEHUS
3a1a4H

K.: dopmupoBath
HaBBIKH yIeOHOTO
COTPYJHUYECTBA
B XO7Ie
MHAUBUYaTbHON
U TPYIIIOBO
paboTsI

P.:
MPOEKTHUPOBATH
MapupyT
MPEOIOTIECHHS
BaTpyJHEHUH B
o0yueHnH yepe3
BKJIIOYEHHUE B
HOBBIE BUJIbI
MesaTeIbHOCTH U
(hopmbl
COTPYZHHYECTBA
[1.: OOBSACHATD
(usnueckue
SIBIICHHSI, CBSI3U U
OTHOILICHUS,
BBISIBIISIEMbIE B
xoze
HCCIIeIOBaHUS
OCHOBHBIX
TapamMmeTpoB
(u3MIECKOTO
Tena

Hayuutbscs
A3MEPSTH
IUTOIA/1b Tela
METOJIOM
3aIOJTHEHHS,
U3MEpSTh U
paccumThIBaTh
IOIAAb chepsh

(0) 9 8:(171) 8

‘ M3mepenue

Yo Takoe

DopmupoBaHue

V(. : (hopmHpOBaTh

Hayuutscs




oObeMa.
Memnsypka.

mensypka? Kak ¢
MOMOIIIBIO HEe
OMpeNeIsITh
o0beM Tema?

YCTOMYHBOI
MOTHBAIIH K
0o0ydJeHHIo Ha
OCHOBE
anropuT™Ma
BBITIOJTHEHHS
3a7a4u

HaBBIKH y4eOHOTO
COTPYIHHYECTBA
B XOJE
MHIUBUYaIbHOU
1 TPYIIIOBOM
paboTEI

\P.: mIaHUpOBaTh
MOCIEN0BATENBHO
CTb
TIPOMEXKYTOUHBIX
Lienei ¢ yuerom
KOHEYHOT'O
pe3yibTara

[1.: OOBSICHATD
(br3nueckue
SIBIICHHS], CBSI3U U
OTHOIIIECHMUS,
BbIABIISICMBIC B
xoze
UCCIIeIOBaHUSA
OCHOBHBIX
nmapaMeTpoB
(br3nUecKoro
Tena

H3MEPATH 00beM
Tela ¢ MOMOIIBI0
MEH3YPKH,
paccumThIBaTh
00BeM mmapa

N3mepenue
Macchl.
PumMckue Bechl.

Kakue eme
CYIIECTBYIOT
CITIOCOOBI
HU3MEPCHHUS
Macckel Tena? Uro
TaKOE PUMCKHE
BeCHI?

dopmupoBaHue
YCTOWYUBOI
MOTHBAIIH K
HCCIIEI0BATEIIbC
KoM
JIeSITEIIbHOCTH
(anam3zy),
KOHCTPYHUPOBaH
HI0

K.: hopmupoBath
HaBBIKH Y4eOHOTO
COTPYZHHYECTBA
B XO7Ie
WHANBUAYAIbHON
U TPYIIIOBOM
paboTsI

\P.: IIaHUpOBaTh
MOCJIe/IOBATEIILHO
CTh
POMEXYTOUYHBIX
LEJIEH C y4ETOM
KOHEYHOTO
pe3yiibTaTa

[1.: OOBSACHATH
(usnuecke
SIBJICHUSI, CBSI3H 1
OTHOILICHUS,
BBISIBIISIEMbIC B
xoze
MCCIIeT0BaHMs
OCHOBHBIX
mapaMeTpoB
(br3nuecKoro
Tena

Hayuutscsa
KOHCTPYUPOBaTh
PUMCKHE BECHI U
OIPENENATH C
MIOMOUIBbIO HUX
Maccy Tesa

Ilepcriexktua.
Bunumerin
(yrmnoBoit)
pasmep.

Yro Takoe
BHUJIUMBIA U
HWCTHHHBIN
pasmepsl Tena?

®dopmMupoBaHue
YCTOMYMBOI
MOTHUBAIUH K
HCCIIEI0BATEIbC
KOI
JIeSITeIEHOCTH
(anammsy),
KOHCTPYHUPOBaH
iy

OpraHU30BHIBATH
W TUIAaHUPOBATh
yaeOHOe
COTPYIHHIECTBO
C yUHuTeNneM U
CBEPCTHUKAMH
\P.. maHUpOBaTh
MOCJIe/IOBATEIILHO
CTh
MPOMEIKYTOUHBIX

Hayuutscs
OTJINYATh
HCTHUHHBIA 1
YIJI0BOM pazMepbl
Tella, C TOMOILIBIO
YTII0BOTO pazMepa
OTIpeNieNsTh
HCTUHHBIN




Lesei ¢ yueTom
KOHEYHOTO
pe3yJiibTaTa

[1.: 0OOBSCHATH
(br3nueckue
SIBJICHUSI, CBSI3U U
OTHOILICHYS,
BBISBIIICMBIC B
xoze
MCCIIeOBAaHHS
OCHOBHBIX
rapaMeTpoB
(r3nUecKoro
Tena

KontponbsHas
pabora Nel.

Kak onpenenuts
po0OIeMHbIe
30HBI B
H3YYEHHUH TeMBI?

dopmupoBaHue
HaBBIKOB
caMoaHalu3a u
CaMOKOPPEKLIH
yaeOHOI
JIESTENbHOCTH

OpTaHH30BHIBATH
W TUTAaHUPOBATh
yaebHOe
COTPYTHHIECTBO
C YUHUTEIIEM U
CBEPCTHUKAMU
\P.: 0co3HaBaTh
caMoro cebs Kak
MBIDKYIIYEO CHITY
CBOETO HAYYCHUS,
CBOIO
CIIOCOOHOCTH K
MPEOI0TICHUIO
MPENSATCTBUHI U K
CaMOKOPPEKITHI
[1.: OOBACHATE
(br3nueckue
SIBJIEHUS, CBSI3U U
OTHOILIEHHSI,
BEISIBIIIEMBIE B
xoe
MCCIIEIOBAHUS
OCHOBHBIX
napamMeTpoB Tena

Hayuurcs
TIPOEKTUPOBATH
UHAUBHYaTbHbII
MapmpyT
BOCITOJTHECHHS
MPOOJIEMHBIX 30H
B U3YYEHUU TEMBI

H

0s10pb

CmeHa BpeMEH
roja.

[Houemy
MIPOUCXOANT
CMEeHa BpeMeH
roga?

dopmupoBaHue
YCTOHUMBOM
MOTHBAIIH K
HCCIIE/I0BATEIBC
KoM
JIeSITeIEHOCTH
(anammzy),
KOHCTPYHPOBaH
U0

K.: cnymathb u
CJIBIIIATE APYT
apyra; ¢
ITOCTATOYHOM
MOJIHOTOM U
TOYHOCTBIO
BBIPAXKATh CBOM
MBICITH B
COOTBETCTBHH C
3ajayaMu u
YCIIOBHSIMH
KOMMYHHKAIHH
P.:
CaMOCTOSTEIIHHO
BBLICISATH U
(dbopMympoBaTh
MO3HABATENBHYIO
LIeJTb, UCKATh U
BBIIICIISATH
HEOOXOIUMYIO

Hayuutbes
BBIABIATD
MIPUYHHBI CMEHBI
BpEMEH rojia
yepes
MOJICTTMPOBAHKE
B3aUMHOI'O
TOJIOKEHHS
3emun u CostHila,
OIIPENIEIIATH
00J1acTh
MOJISIPHOTO KpyTa
U TPOIUIECKYIO
00J1acTh




nHpopmarmo
[1.: OOBSCHATH
(br3nueckue
SIBJICHUSL, CBSI3U U
OTHOILCHUS,
BBISBIISIEMBIC B
xoze
MCCIIeOBAaHHS
CTPYKTYpBI
ConHeuHOH
CHCTEMBI

10.

CwMmeHna da3
JIyHbL

Yro Takoe ¢hasza
JIynn1? Ilouemy
MEHSIETCS

BHUIMMas popma
JIyHHOTO Jtucka’?

dopmupoBaHue
YCTOWYUBOM
MOTHBALIUY K
HCCIIEI0BATEIIbC
KO
JIESITETbHOCTH
(anam3zy),
KOHCTPYHUPOBaH
HI0

K.: yuyacTBOBaTh
B KOJUICKTUBHOM
00CYXICHUU
mpobiem u
TOUCKE UX
pemeHuns

\P.: IIaHUpPOBaTh
MOCIIEeAOBATEIHEHO
CTh
TIPOMEXYTOYHBIX
Lenei ¢ yuetom
KOHEUHOTO
pe3yibTara

[1.: 0OOBACHATH
(br3nueckue
SIBJICHUS, CBSI3U U
OTHOIIICHUS,
BELIBIIIEMBIC B
xo1e
HCCIIeTOBAHIS
CTPYKTYpPBI
CoutHeuHOM
CUCTEMBI

Hayuutscs
BBISIBIISITH
TIPUYNHBI CMEHBI
(a3 Jlynsl uepes
MO/JIETIPOBaHNE
B3aHMHOTO
TIOJIOKECHUS
3emun, JIyHBI 1
CounHia,
OIIpeNeIISTh
Bpems 1o daze u
TIOJI0XKEHHIO
JIynbt

11.

AcTepu3MbI
BECEHHETO,
JISTHETO U
3UMHETO Heba.

Kakue co3se3aus
HaOJII0IaI0TCs B
CeBepHOM
nonymapuu?
Kak pabotats ¢
KapToil
3BE3HOT0 HEDA?
Yro Takoe
actepuzm?

DopmupoBaHue
YCTOWYUBOI
MOTHUBAIINH K
00y4eHuto Ha
OCHOBE
anropurMa
BBITOJIHEHUS
3a1aun

K.: nobpIBath
HEJIOCTAIOIIYIO
uHbopmanuio ¢
MOMOIIIBIO
BOIIPOCOB
(o3HaBaTenbHAS
MHUIUATABHOCTB )
\P.: IpUMEHSTh
METOJIBI
MHPOPMAITHOHHOT
0 TIOWCKa, B TOM
gHCIe C
MOMOIIIBIO
KOMIIBIOTEPHBIX
CpencTB

[1.: 0OBACHATH
(usmueckue
SIBJICHUSI, CBSI3U U
OTHOILICHUS,
BBISBIISIEMBIC B
xoze
MCCIIe0BaHMs
CTPYKTYpPBI
HOYHOTO Heba

Hayuutscsa
pabotats C
KapTOH 3BE3JHOTO
Heba

12.

OpueHTHpOBaH
He HOYBIO.

Kak
OpPUEHTHPOBATHC

DopmupoBaHue
YCTOMYUBOI

K.: cymiath u
CHBIIIATD APYT

Hayuutscs
OpPUEHTUPOBATHCA




3BE3MHBIE
Yackl.

s1 Ha MECTHOCTH
0e3 kommaca?
Kak y3nath
BpEMs 110
3BE3HBIM
yacam?

MOTHUBAIIIH K
HCCIIeIOBATEIIBC
KO
JIeSITEILHOCTH
(ananmzy),
KOHCTPYHUPOBaH
U0

npyra; ¢
TOCTaTOYHOMN
TOJIHOTON U
TOYHOCTHIO
BBIPAKATh CBOU
MBICTIH B
COOTBETCTBHH C
Bamadamu 1
[YCIIOBHSMH
KOMMYHHKAIAA
P.:
CaMOCTOSITEIIHHO
BBIICIISATH U
(dbopmMynupoBaTh
[MO3HABATEIEHYIO
LIeJIb, HICKATh U
BBIIICIIATH
HEOOXOIUMYIO
MHPOPMAITHIO
[1.: 00OBACHATH
(u3muecke
SIBIICHWSL, CBSI3H 1
OTHOIIICHUS,
BBISIBIISICMBIC B
xoj1e
MCCIICTOBAHS
poOIeMbI
OpPHEHTHPOBAHUS
HA MECTHOCTH

Ha MECTHOCTH I10
3BE3/1aM.
Hayuutscs
KOHCTPYHPOBaTh
3BE3/IHbIC YaChl U
CYUTHIBATH 110
HUM BpeMs

Hexadpb

13.

KonrponbsHas
pabota Ne2.

Kak onpenenuts
po0IeMHBIe
30HBI B
HU3YYEHUU TEMBI?

DopmupoBaHue
HaBBIKOB
camMoaHau3a u
CaMOKOPPEKINN
yaeOHOI
JIESTENIbHOCTH

OpPTaHH30BHIBATH
W TUTAaHUPOBATh
yaeOHOe
COTPYIHHIECCTBO
C YUHUTEIIEM U
CBEPCTHUKAMU
\P.: 0cO3HaBaTh
camoro ce0s Kak
MBIDKYIIYEO CHITY
CBOETO HAyYCHUS,
CBOIO
CII0OCOOHOCTD K
MIPEOI0TICHUIO
MPEnsITCTBUHI U K
CaMOKOPPEKIINH
[1.: OOBICHATH
(br3nueckue
SIBJIEHUS, CBSI3U U
OTHOILIEHMS],
BBISIBIISIEMBIE B
XoJ1e
MCCIIEI0OBAHUS
HeOECHEIX Tel

Hayuurcs
MIPOEKTUPOBATh
WHAUBUYaTbHbII
MapupyT
BOCITOJTHEHHST
MPOOJIEMHBIX 30H
B U3YYEHUU TEMBI

14.

Crpoenue
BEIIIECTBA.
ATOMEI 1
MOJIEKYJIBL.

W3 gero Bce
COCTOHT?

dopmupoBaHue
YCTONUMBOI
MOTHBALIUH K
HCCIIEI0BATEbC
KoM
JIeSITeIIEHOCTH

yCTaHaBIIBATb
paboure
OTHOILICHUS,

B deKTUBHO
COTPYZHHYATH U

Hayuutscs
pa3nu4aTh
TTOHATHS
"(puznueckoe
Teno" u
"BemectBo",




(ananuzy), criocoOcTBoBaTh | "aToM" M
KOHCTPYUPOBaH [IPOAYKTUBHOU "Monexyna".
U1 KOOTIepaIu Hayuurscs
P.: NIPUHLIKAIIAM
CaMOCTOSTENBHO | 3aIliCh
BBIIETISITE U XUMHYECKHX
(dopmymupoBaTh | (popMys BemecTs
MO3HABATENIBHYIO
LIeITb, UCKATh U
BBIIEIIATH
HEOOXOIUMYIO
nHpopMarmo
[1.: OOBSCHATH
(br3nueckue
SIBJICHUSI, CBSI3U U
OTHOILICHUS,
BBIABISIEMBIC B
xoJIe
MCCIIeIOBaHMS
CTPYKTYpPbI
BEILECTBA
15. JIBUKeHHe KaxoBo ®opmupoBanne K. Hayuwntbcs
MOJIEKYL. KOJIMYECTBO YCTOHYHMBOM OPTaHU30BBIBATE | (OPMYIHPOBATH
[[Hq)(pygm_ MOIJIEKYI B MOTHUBALIUU K M INTAaHUPOBATh MOHATHUE
Tenax? Kak HCCIeZIoBaTeNbe  [ydeOHoe " dy3us”,
JIBHKYTCS KoM COTPYAHHYECTBO | BBIACHHTH
MOJIEKYJIbI? JIeATEIbHOCTH C y4HUTeNeM U TPHHIHITBI
(ananuzy), CBEPCTHUKAMHU JIBIDKCHUS YaCTHUI]
KOHCTpyHupoBaH |P.: B BEIL[ECTBE
HI0 CaMOCTOSATEIHHO
BBIIETISITE U
(bopmynupoBaTh
MO3HABATENBHYIO
Lelb, UICKaTh U
BBIICIISITh
HEO0XO0IUMYIO
MHPOPMAITHIO
[1.. OOBACHATH
(usnuecke
SIBIICHUSI, CBSI3U 1
OTHOILICHUS,
BBISBISIEMBIC B
xoJIe
MCCIIeI0BaHMs
CTPYKTYpBI
BEIeCTBa
16. Bsanmopeiicts | Kak ®opmuposanue K. hopmupoBars | Hayuurbes
W€ MOJIEKYI. B3aUMO/ICHCTBY YCTOWYMBOI HABBIKK y4€OHOTO| TEOPETUIECKH
TTOBEpXHOCTHO | IOT MOJIEKYJIbI? MOTHBAIIH K COTPY/IHMYECTBA | OOOCHOBBIBATH
€ HaTsHKEHUe. B uem HCCIIE/IOBATENbC  [B X0/ SIBJICHNE
3aKJIF0YaeTCs KoM MHAVBUIYalIbHOM | IOBEPXHOCTHOIO
SIBJICHUE JIEATEJBHOCTH M IPYIITIOBOM HATSHKEHHS C
TIOBEPXHOCTHOrO | (aHaIN3Yy), paboTEI TOUKU 3PEHUS
HaTSDKEHUS KOHCTpyHupoBaH |P.: B3aUMOJICHCTBUA
XKHUJKOCTH U B UIo CaMOCTOSTENHO | MOJIEKYJ,
YeM ero BBIJIETISIT U JIEMOHCTPHPOBATH
TIPUYHHBI? (dopMynupoBaTh | sIBIEHHE
MO3HABATEIbHYIO | TIOBEPXHOCTHOTO
LIeJTb, NCKaTh U HATSDKSHUSI

BBIACIIATH




HEOOXOIUMYIO
nHpopMarmo
COTPYZHHYECTBA
[1.: 0OBACHATH
(br3nueckue
SIBIICHUSI, CBSA3U U
OTHOIICHUSI,
BBISIBIISIEMBIC B
x0/Ie
MCCIIeI0BaHMs

CTPYKTYpPbI
BEILECTBA

SuBapnb

17.

CMauuBaHHue 1
KalUISIPHOCT
b.

ITouemy
HEKOTOpbIE
KHUJIKOCTH
MIPUIUMAIOT K
TBEP/BIM Tes1am?
B uem
3aKITI09ACTCS
SIBTICHHE

KAl pHOCTU?

DopmupoBaHue
YCTOWYMBOM
MOTHBALIMY K
HCCIIEI0BATEIbC
KoM
JIeSITEIIbHOCTH
(anamm3zy),
KOHCTPYHUPOBaH
HIO

K.: popmupoBaTh
HaBBIKH Y4€OHOTO
COTPYZHHYECTBA
B X011e
MHIUBUYaJIbHOU
U IpYyIIIOBOI
paboTsI

P.:
CaMOCTOSATEIHHO
BBIIETISITE U
(hopMyTHpOBATH
MO3HABATEIBHYIO
LIeJTb, UCKATh
BBIICJISTH
HEOOXOIMMYIO
nHpopmarmo
COTPYZHHYECTBA
[1.: 0OBACHATH
(u3muecke
SIBIICHUSI, CBSI3U 1
OTHOILICHUS,
BBISBISIEMBIC B
xoJIe
MCCIIeIOBaHHUS
CTPYKTYpBI
BEIeCTBa

Hayuutscs
JIEMOHCTPUPOBATh
SIBJICHHS
CMadYHMBaHUA U
KalWUIBIPHOCTH U
TEOPETUIECKHU
OOBACHATD UX C
TOYKHU 3pECHUS
B3aUMOJCHCTBUSA
MOJIEKYJ

18.

ArperatHbie
COCTOSIHUS.
IInotHOCTH
BEIIIECTBA.

B uem otnuumne
arperaTHbIX
COCTOSTHUH Ha
MUKPOYpOBHE?
Yro Takoe
IUIOTHOCTH M KaK
ee U3MEPUTH?

DopmupoBaHue
YCTOWYMBOI
MOTHUBAINH K
00yJeHHIo Ha
OCHOBE
aNropuT™Ma
BBINTOJTHEHUS
3ajauu

K.: coymath u
CJIBIIIATE APYT
apyra; ¢
ITOCTATOYHOM
TOJIHOTOU U
TOYHOCTBIO
BBIPAYKAaTh CBOH
MBICTIH B
COOTBETCTBHH C
3ajayaMu u
YCIIOBHSAMH
KOMMYHHKAIHH
P.:
CaMOCTOSTEIIHHO
BBLICISATH U
(dopMympoBaTh
[TO3HABATEIBEHYIO
[IeJIb, ICKATh U
BBIIICIISATH
HEOOXOAUMYTO
nHpopMarmo

Hayuutscsa
paznnyarthb
arperaTHble
COCTOSIHUSA
BEIleCTBa H
OOBSICHATH 3TO
pasiuuue ¢ TOUKU
3peHUst
B3aMMOJICHUCTBUS
MOJIEKYI.
Hayuutscs
paccuuThIBaTh
IUIOTHOCTh
BEIECTB.




[1.: OOBACHATE
¢br3nueckue
SIBJICHHUSI, CBSI3U U
OTHOIIICHHUS,
BBIABJISIEMbBIC B
xoze
MCCIIEIOBAHUS

CTPYKTYpPbI
BEILECTBA

19.

JlaBieHne
JKHIKOCTCH 1
rasos.

Kak xxuaxoctn u
rassl OKa3bIBalOT
naBJjieHue?

DopmupoBaHue
YCTONUUBOM
MOTHBAINH K
HCCIIEI0BATEINBC
KOM
JEATETbHOCTH
(ananmzy),
KOHCTPYHUPOBaH
iy

K.: popmupoBaTh
HaBBIKH YI€OHOTO
COTPYZHHYECTBA
B X0J€
MHAUBUYaTbHON
1 TPyNIIOBOI
paboTEI

P.:
CaMOCTOSTEIBHO
BBIIETISITH U
(hopMyTHpOBATH
MO3HABATENIBHYIO
LIeITb, UCKATh H
BBIICIIATH
HEOOXOIIMYIO
nHpopmarmo
COTPYZHHYECTBA
[1.: OOBSCHATH
(br3nueckue
SIBJICHUSL, CBSI3U
OTHOILICHUS,
BBIIBIISIEMBIC B
xoJIe
MCCIIeI0BaHMs

CTPYKTYpPbI
BEIECTBa

Hayuutscs
JIEMOHCTPUPOBATh
OCHOBHBIC
TIPUHIIUIIBI
OKa3aHHA U
nepenaqn
JABIICHUS
JKUAKOCTSAMH U
ra3aMu

20.

ATtmocdepHoe
JIaBIICHHE.

Yro Takoe
atMoc(epHoe
nasiieHue?

dopmupoBaHue
YCTONUMBOM
MOTHUBAIINH K
HCCIIEI0BATENbC
KoM
JIeSITeIEHOCTH
(anammzy),
KOHCTPYHPOBaH
UIo

K.: popmupoBath
HaBBIKH Y4€OHOTO
COTPYIHUYECTBA
B X0J1e
WHANBUAYAIbHON
U TPYNIIOBOM
paboTsI

P.:
CaMOCTOSTEIIHHO
BBIIETISTE U
(hopMyITHpOBATH
MO3HABATENbHYIO
LIeITb, UCKATh U
BBIJICIISATD
HEOOXOAUMYIO
MHOPMAIHIO
COTPYTHUIECTBA
[1.: 0OBACHATH
(usmueckue
SIBJICHUSI, CBSI3U 1
OTHOILICHUS,
BBISBIISIEMBIC B
xoze
HCCIIeIOBAHHA
CTPYKTYpbI

Hayuutscsa
JIEMOHCTPUPOBATH
SIBIICHM,
CBSI3aHHBIC C
HaJIMIHeM
aTMocepHOTro
JIaBJICHHS




BelecTBa

Deppanib
21. Temtosble Kakne ®opmuposanue K. Hayuutscs
CBOMCTBa TeN. CYILIECTBYIOT YCTOWYUBOM [yCTaHaBJIUBATh OIIPENEIATH
IIIKaJIBI MOTHBAIIH K paboune TeMIeparypy ¢
Temmeparyp? HCCcIe0BaTeNbC |(OTHOLIEHUS, TIOMOIIBIO
Kak Bimsier KoM bddexTrBHO TEepMOMETPA,
TeMmIepaTypaHa | JeSTeIbHOCTH COTPYAHMYATb U | pa3iMyarh
BEILECTBO? (anammzy), CIIOCOOCTBOBATh | pasiIMYHBIC
KOHCTPYHPOBAH [IPOJYKTUBHOMN CII0COOBI
IO KOOIepanuu HarpeBaHus Tell,
P.: JIEMOHCTPUPOBATh
CaAMOCTOATENIBHO | M OOBSICHATH
BBIIETISITE U SIBJICHUS
(bopMyaupoBaTh | TEMIOMPOBOIAHOCT
MO3HABATENbHYIO | M U TEIIOBOTO
LIeJTb, UCKATh U pacuMpeHus Tea
BBIJICTISITH
HEOOXOIMMYIO
nHpopmarmo
COTPYJHUYECTBA
[1.: OOBSACHATH
(u3muecke
SIBIICHUSI, CBSI3U 1
OTHOILICHUS,
BBIABISIEMBIC B
xoJIe
HCCcIIeI0BaHUA
CTPYKTYpPbI
BEIECTBA
22. KonTponpHas Kak onpenenmuts | ®opmupoBanue K. Hayuutcs
pabora Ne3. po0OIeMHbIE HaBBIKOB OpPraHH30BBIBATH | MPOCKTHPOBATH
30HBI B camMoaHalM3a M M IUIAHUPOBATH WHIMBUTyTbHBIA
W3yYCHHUH TEMBI? | CAMOKOPPEKIMH [y4eOHOe MapupyT
yueOHOM COTPYIHHYECTBO | BOCIIOJHCHHUS
JIeATEITbHOCTH C YUUTEJIEM U MpoOJIEMHBIX 30H
CBEpPCTHUKAMHU B U3y4YCHUH TEMBI
\P.: oco3HaBaTh
caMoro ce0s Kak
IIBIDKYIIIYTO CHITY
CBOETO HAy4YeHUs,
CBOIO
CIIOCOOHOCTB K
MPEOI0NECHHIO
MPENATCTBUN U K
CaMOKOPPEKIINU
[1.: 0OBACHATH
(br3nueckue
SIBIICHUSL, CBSI3U U
OTHOIIIEHMUS,
BEISBIISIEMBIC B
xoze
HCCIIeIOBaHUS
CTPYKTYPbI
BEIIECTBA
23. Cunatsoxectu. | Yro takoe cuna? | @opmuposanue K. Hayuntscs
Cuna Hackomnbko YCTOWYMBOI YCTaHaBIMBATb pas3nuyaTh CUIIbI
YIPYTOCTH. BEJIHKO MOTHBAINH K paboune TSDKECTH H
pasHooOpasue HCCIIeI0BATEIbC |OTHOLIECHUS, yIpyrocTy,
cui B ipupone? | Koi bddexTrBHO JIEMOHCTPUPOBATH




JIeSITeIIEHOCTH
(ananmzy),
KOHCTPYUPOBaH
UIo

COTPYAHUYATH U
CII0COOCTBOBATH
TIPOAYKTUBHOU
KOOTIepaIuu

\P.:
CaMOCTOSITEIIEHO
BBIIENATE U
(hopMyTHpOBATH
TTO3HABATEIBHYIO
11eJIb, MICKATh U
BBIIEIIATD
HEOOXOIUMYIO
nHpopMarmo
[1.: 0OBICHATH
¢br3nueckue
SIBJICHUS, CBSI3H U
OTHOILIEHHSI,
BBISIBIIIEMEIE B
Xoze
MCCIIETOBAHUS
B3aUMOJICHCTBUSI
el

pe3yabTar
JNIEUCTBUS CUJIBI

24.

Cuna
COIIPOTUBIICHU
o

YT10 TaKoe CHUIIBI
CyXOTo H
BSI3KOTO TpeHMs?

dopmupoBaHue
YCTOHUNBOM
MOTHUBAINH K
HCCIIEI0BATEINbC
KoM
JIeSITeIEHOCTH
(ananmzy),
KOHCTPYHUPOBaH
HI0

yCTaHaBIIBATb
pabourie
OTHOILICHUS,

PP PEeKTUBHO
COTPYJHHNYATH U
CII0COOCTBOBATH
MPOAYKTUBHOM
KOOTIepauu

P.:
CaMOCTOSITEIIEHO
BBIJIETISTE U
(hopMyITHpOBATH
MO3HABATENBHYIO
Lelb, UICKaTh U
BBIICIISTH
HEO0XO0IUMYIO
uH(pOopMannIo
[1.: 0OBACHATH
(usnuecke
SIBIICHUSI, CBSI3U 1
OTHOILICHUS,
BBISBIISIEMBIC B
xoJIe
MCCIIeIOBaHHUS
B3aUMOIEUCTBUSI
ren

Hayuutscsa
JIEMOHCTPUPOBATH
U O0BACHATH
HaJIW4YHe CHIT
CYXOr0 U BSI3KOTO
TpeHus,
KOHCTPYHPOBAaTh
MEXaHU3MEBI, B
OCHOBE NPUHIIUIA
JICUCTBUS
KOTOPBIX JIEKHUT
TpeHue

Mapr

25.

Cuna
Apxumena.
IInaBanwme Temn.

ITouemy Tena
J1aBaroT?

®dopmMupoBaHue
YCTONUMBOI
MOTHBAIINH K
HCCIIeI0BATEIIhC
KoM
JIeSITeIEHOCTH
(anammsy),
KOHCTPYHPOBaH
iy

yCTaHaBIIBATb
paboune
OTHOIIIEHMUS,
bddexTrBHO
COTPYAHUYATh U
CII0coOCTBOBATH
MPOAYKTUBHON

KOOTIepaIuu
P.:

Hayuutscs
JIEMOHCTPUPOBATH
HaJIn4ne
BBITAJIKUBAIOIIECH
CHUJIbL, BBISBIISTH
YCIIOBUS
[JIaBaHUS TEIl




CaMOCTOSITETILHO
BBIJIETISTE U
(dbopmynupoBaTh
MO3HABATEIBHYIO
LIeJTb, UCKATh U
BBIIEIIATH
HEOOXOIUMYIO
MHPOPMAITHIO
[1.: 0OBACHATH
(u3mueckue
SIBIICHUSI, CBSI3U U
OTHOILICHUS,
BBISBISIEMBIC B
xoJ1e
MCCIIeT0BaHMs
B3aUMOAEHCTBUSA
Ten

26.

PeaktuBnoe
JIBIDKCHHE.

Kaxk neraror
pakeTs1?

DopmupoBaHue
YCTOHUYUBOM
MOTHBAINH K
HCCIIE/I0BATEIBC
KoM
JIEATETbHOCTH
(anammzy),
KOHCTPYHUPOBaH
U0

yCTaHaBIIMBATb
pabourie
OTHOILICHUS,
bddexTrBHO
COTPYJHUYATH U
CII0CcOOCTBOBATH
MIPOAYKTUBHOM
KOOTIepauu

P.:
CaMOCTOSATEIHHO
BBIIETISITH U
(hopMyTHpPOBATH
MO3HABATENBHYIO
LIeJTb, UCKATh
BBIICIISTH
HEO0X0IUMYIO
uH(pOopMannIo
[1.: 0OBACHATH
(usnuecke
SIBIICHUSI, CBSI3U 1
OTHOILICHUS,
BBISBISIEMBIC B
xoJIe
MCCIIeT0BaHMs
B3aUMOJICHCTBUS
Ten

Hayuutscsa
KOHCTPYHPOBATh
Tena Ha
PCaKTUBHOM TATE
" OOBSICHATH
TIPUHINT UX
paboTsI

27.

DneKTpu3aLusl.
DNEeKTPUUECKU
W 3apsia.

Yro Takoe
JIEKTPUUECKUI
3apsan? Kak
Ha3JIeKTPHU30BATh
Teno?

dopmupoBaHue
YCTONUMBOM
MOTHUBAIINH K
HCCIIE/I0BATENbC
KoM
JIeSITeIEHOCTH
(anammzy),
KOHCTPYHPOBaH
iy

OpraHU30BBIBATH
W TUTAHUPOBATh
yaebHoe
COTPYIHHYECTBO
C y4UTeNeM U
CBEPCTHUKAMH
P.:
CaMOCTOSITETIEHO
BBIACIATD U
(dbopMympoBaTh
MO3HABATEIBHYIO
LeJIb, UCKATh U
BBIICIISITH
HEOOXOIUMYIO
nHpopmarmio

Hayuutbes
JIEMOHCTPHPOBATh
1 OOBSCHSATH
SBJICHHE
SIEKTPU3AIUT




[1.: 0OOBICHATH
¢br3nueckue
SIBJICHUS, CBSI3HM U
OTHOIIIEHHSI,
BBLISBIIIEMEIE B
XoJ1e
MCCIIEIOBAHMS
OCHOBHBIX
TapamMeTpoB
PIIEKTPOMATHUTHO
TO
B3aMMOJICHCTBUS

28.

DNeKTPUIECKH
H TOK.
IIpoBoanuKkHy 1
H30JIATOPBIL.

Yro Takoe
JIEKTPUYECKUN
ToK? Kak
YIOPaBIATh
JIBUKEHUEM
3apsaoB?

DopmupoBaHue
YCTOWYUBOM
MOTHBAIIMH K
HCCIIE0BATEIIbC
KOM
JIeSITEIIbHOCTH
(anammzy),
KOHCTPYHUPOBaH
HI0

K.: cnymats u
CJIBIIIATE APYT
apyra; ¢
TOCTaTOYHOM
MOJIHOTOM U
TOYHOCTEIO
BBIPAKAaTh CBOU
MBICIIA B
COOTBETCTBHH C
BagadyaMy 1
[YCIIOBHSME
KOMMYHHKAITHH
\P.:
CaMOCTOSITEIEHO
BEIJENATH U
(dbopmynupoBaTh
[MO3HABATEIIbHYIO
LI€JIb, UCKATh U
BBIJIEIATD
HEOOXOIUMYIO
MHPOPMAITHIO
[1.: 0OBICHATH
(usnuecke
SIBJIEHUS, CBSI3H U
OTHOILIEHHSI,
BEISIBIIIEMBIE B
xoe
WCCIIEIOBAHUS
OCHOBHBIX
mapamMeTpoB
PIIEKTPOMATHUTHO
o
B3aMMOJCHCTBUS

Hayuutscs
JIEMOHCTPUPOBATh
H OOBSICHATH
SIBJICHUC
3JIEKTPOIIPOBOIHO
cTH

Anpensb

29.

DNeKTpuuecKa
ST LIeTb.
DneKTpudecka
g cXema.

Yro Takoe
DIEKTPUUECKAs
nens? Kak
cobpartb ee 1o
AJIEKTPUUECKOH
cxeme?

dopmupoBaHue
YCTOWYMBOI
MOTHBAIINH K
HCCIIeI0BATEIIhC
KoM
JIeSITeIEHOCTH
(anammsy),
KOHCTPYUPOBaH
iy

K.: yyacTBOBaTh
B KOJUIEKTUBHOM
00CYXIeHUN
mpoOieM u
MOUCKE UX
pemeHus

\P.: IUIaHUPOBaTh
MOCIeA0BaTENbHO
CTh
MPOMEKYTOUHBIX
Lenei ¢ yueToM
KOHEYHOT'O
pe3yibTara

[1.: OOBICHATD

Hayuurcs yurarsb
U COCTaBJIATH
EKTPUIECKHE
CXEMBI,
KOHCTPYHPOBATh
EKTPUIECKHE
Henu




¢dr3nueckue
SIBJICHUS, CBSI3H U
OTHOILIEHHSI,
BBISIBIISIEMEIE B
xoze
MCCIICTOBAHMS
OCHOBHBIX
TmapamMmeTpoB
PIIEKTPOMATHUTHO
O
B3aMMOJICHCTBUS

30.

IlocrostnHBIE
MAarHHUTHL.

Yro Takoe
MarHuTHOE

B3aUMO/JICHCTBHE
?

dopmupoBaHue
YCTOWYUBOM
MOTHBALIUY K
HCCIIEI0BATEIIbC
KO
JIESITETbHOCTH
(anam3zy),
KOHCTPYHUPOBaH
HI0

K.: cymathb u
CJIBIIIATE APYT
apyra; ¢
TOCTaTOYHOM
MOJIHOTOM U
TOYHOCTBIO
BBIPAYKAaTh CBOU
MBICIIA B
COOTBETCTBHH C
BagadyaMy 1
[YCIIOBHSME
KOMMYHHUKAI[HH
\P.:
CaMOCTOSITEIEHO
BEIJENATH U
(bopmynupoBaTh
TTO3HABATEIBHYIO
11eJIb, UICKATh U
BBIJIEIATD
HEOOXOIIMYIO
MHPOPMAITHIO
[1.: 0OOBICHATH
(br3nueckue
SIBJIEHUS, CBSI3H U
OTHOILIEHHSI,
BEISIBIIIEMBIE B
xoze
WCCIIETOBAHUS
OCHOBHBIX
mapamMmeTpoB
PIIEKTPOMATHUTHO
ro
B3aMMOJCHCTBUS

Hayuutscs
oTpenensTh
00J1aCTH MarHuTa,
BBISIBJISITH U
HCIIONIb30BaTh
MarHUTHBIC
CBOMCTBA Tel

31.

DNeKTpOMarau
TBhI.

Kak caenats
SIEKTPOMArHuT?

dopmupoBaHue
YCTOWYMBOI
MOTHUBAIINH K
HCCIIeI0BATEIhC
KoM
JIeSITeIEHOCTH
(anammzy),
KOHCTPYUPOBaH
iy

K.: cnymathb u
CIIBILIATH APYT
Apyra; ¢
TOCTAaTO4YHOM
TIOJIHOTOU U
TOYHOCTBIO
BBIPAKaTh CBOU
MBICIIU B
COOTBETCTBHH C
BajgayaMu 1
[YCIIOBUSMU
KOMMYHHKAIN
P.:
CaMOCTOSITENIBHO
BBIJIEIISTE U
(dopMynmpoBaTh

Hayuutbes
JIEMOHCTPUPOBATH
1 OOBSCHSATH
SBJICHHE
3JIEKTPOMarHeTn3
Ma




[MO3HABATEIEHYIO
1IeJTb, UCKATh U
BBIIEIISTH
HEOOXOIMMYIO
nHpopMarmo

[1.: 00BACHATH
(u3mueckue
SIBIICHUSI, CBSI3U U
OTHOIICHUS,
BBISIBIISIEMBIC B
x0/e
MCCIICTOBAHUS
OCHOBHBIX
mapameTpoB
PIICKTPOMATHUTHO
ro
B3aNUMOJICHCTBHUSI

32.

KonrponbsHas
pabota Ne4.

Kak onpenenuts
po0IeMHbIe
30HBI B
HU3YYEHUH TEMBI?

DopmupoBaHue
HaBBIKOB
caMoaHausa u
CaMOKOPPEKINN
yaeOHOU
JIeSITEIIbHOCTH

OpTaHH30BHIBATH
M TUTAHHUPOBATH
yueOHOe
COTPYTHUICCTBO
C YUHUTEIIEM U
CBEPCTHUKAMU
\P.: 0co3HaBaTh
caMoro ce0s Kak
MBIDKYIIYEO CHITY
CBOETO HAyJYCHUS,
CBOIO
CIIOCOOHOCTH K
TPEOI0TICHUIO
MPENSATCTBUHI U K
CaMOKOPPEKITHI
[1.: 0OOBICHATH
(br3nueckue
SIBJIEHUS, CBSI3U U
OTHOILIEHHSI,
BBISIBIIIEMBIE B
xoze
MCCIIEIOBAHUS
OCHOBHBIX
mapamMeTpoB
PIIEKTPOMATHUTHO
o
B3aUMOJEHCTBUS

Hayuurcs
TIPOEKTUPOBATh
WHAUBUYaTbHbII
MapIpyT
BOCITOJTHECHHS
MPOOJIEMHBIX 30H
B U3YYEHUU TEMBI

Maii

33.

3amura
MIPOEKTOB.

Kaxk co3nate n
3aAIIUTUTH
HCCIIEI0BATEILC
Ky0 M\WIH
MIPOEKTHYIO
paboty?

dopmupoBaHue
YCTOWYMBOI
MOTHBAIINH K
HCCIIeI0BATEIIhC
KO H\Mjn
MIPOEKTHOM
JIeSITeIEHOCTH

K.: monyuarts
HEJIOCTAOLIYIO
HHPOPMAIHIO C
TTOMOIITBIO
BOIIPOCOB
(mo3HaBaTenbHAS
WHULMATHBHOCTD
)
P.
CaMOCTOSTEIIHHO
BBIJIETISTE
(opMympoBaTh
TI03HABATEIBHYIO

CJib, UICKATh U

Hayuutbes
MPE/ICTABIIATh
pe3ynbTaThl
HCCIIETIOBATENbCK
oif n/mm
MIPOEKTHOM
paboTsI




BBIJIEIISTh
HEOOXOIUMYIO
nHpopmarmo
I1.: 0OBsACHATD
¢dm3nueckue
SIBJICHUSI, CBSA3U U
OTHOIICHUSI,
BBISIBISIEMBIC B
X0[1e
HCCIIeI0BaHMS
W/
MPOEKTHPOBAHMS

34.

Sammmra
MIPOCKTOB.

Kax co3natp u
3aIUTUTh
HCCIIeI0BATENbC
Ky M\WIH
MIPOEKTHYIO
paboty?

DopmupoBaHue
YCTOWYUBOM
MOTHBAIIMH K
HCCIIE0BATEIIbC
KO u\usu
MIPOEKTHOM
JIESITETbHOCTH

K.: mony4arts
HEJIOCTAIOIYIO
nHdopmanuio ¢
TIOMOILIBIO
BOIIPOCOB
(no3HaBaTenbHAs
WHULUATHBHOCTD
)
P.
CaMOCTOSITETIEHO
BBIACIATD U
(hopMyTHpOBATH
MI03HABATENBHYIO
LieJb, UCKATh
BBIICJISTH
HEOOXOUMYIO
nHpopmarmo
I1.: oOBsICHATH
¢usnuecke
SIBJICHHS, CBS3H U
OTHOILICHWYS,
BBISIBIISIEMBIC B
xoJe
UCCIIeIOBaHUS
W/im
POEKTUPOBAHHUS

Hayuutscs
NIPEACTaBIATH
pe3yibTaTh
HCCIIeI0BAaTENIbCK
oii u/unun
MIPOEKTHOMN
paboTsl

35.

3ammra
MIPOEKTOB

Kak cozgate u
3aIUTUTh
HCCIIe/I0BATENbC
Kyt u\uiu
MPOEKTHYIO
paboty?

dopmupoBaHue
YCTOWYMBOI
MOTHUBAIINH K
HCCIIeI0BATEIhC
KO M\rITH
MIPOEKTHOM
JIeSITeIEHOCTH

K.: monyuarts
HEJIOCTAOLIYIO
uH(pOpMaIHIO C
HIOMOIIIBIO
BOIIPOCOB
(no3HaBaTenbHAs
WUHUIMATUBHOCTD
)
P.:
CaMOCTOSTEIIHHO
BBIJIETISTE U
(opMympoBaTh
TI03HAaBATENBHYIO
LeJTb, UCKATh U
BBIJICJISATD
HEO0O0XOAUMYIO
HHPOPMAITHIO
I1.: oOBsCHATH
¢usnueckue
SIBJICHUSI, CBSI3U U
OTHOILICHUS,
BBISIBJISIEMbIE B

Hayuutbes
MPE/ICTABIIATh
pe3yiIbTaTh
HCCIIENIOBATEIbCK
oif u/unun
MIPOEKTHOM
paboTs!




xoj1e
HCCIIEIOBAHUS
151470 051
MIPOCKTUPOBAHUS

36.

3ammTa
MPOCKTOB

Kak co3natp u
3aIUTUTh
HCCIICIOBATEIIBC
KyI0 M\WJIH
MPOEKTHYIO
pabory?

dopmupoBaHue
YCTOWYMBOM
MOTHUBALIMU K
HCCIIEI0BATEIbC
KO u\usu
MIPOEKTHOM
JIESITEIbHOCTH

K.: nomy4ats
HEJIOCTAIOIYI0
nHdopmanuio ¢
TIOMOILIBIO
BOIIPOCOB
(no3HaBaTenbHAs
HWHULUATHBHOCTD
)
P.
CaMOCTOSITETIEHO
BBIICIATD U
(dopmynupoBaTh
TI03HABATENBHYIO
LieJTb, UCKATh
BBIICJISITH
HEOOXOIUMYIO
nHpopmarmo
I1.: 0OBsACHATD
¢usnuecke
SIBJICHHS, CBS3H U
OTHOILICHY,
BBISIBIISICMBIC B
xoze
HCCIIeIOBaHHS
H/AIHI
MPOCKTHPOBAHUS

Hayuutscs
NIPEJCTABIATh
pe3yJIbTaThl
HCCJIEJ0BATENILCK
oif u/unm
TPOEKTHOU
paboTHI




OneHo4Hble METOIUYECCKHE MaTCPHAJIbI

IMenarornyeckue MeTOAMKH U TEXHOJIOTHH:

B pabore mo mporpamMme HCHONB3YIOTCS TPYIIOBas, WHAWBUAYAIbHAS WU
KOJJICKTUBHAs ~ TEXHOJIOTUM  OOYYEHHUS:  HAyYHO-HCCIENOBATEIbCKasi  JIEATEIbHOCTD,
MPOEKTHAsI JICATEIILHOCTh, MHTEIPUPOBAHHBIC 3aHATHS C UCTOpUEH W Ouoisiorueii; Oecensr,
COOOIIEHUsI;  MPOCMOTP H  OOCYXACHHE  BHUACOMATEPUATIOB,  HHTEIUICKTyalbHO-
M03HABATEIBHBIC UTPBI; BUKTOPUHBI.

B npouecce o0y4ueHHs HCIIONB3YIOTCS pa3iauyuHble (POPMBI 3aHATHIA: TPaIUIIUOHHBIE,
KOMOWHUPOBaHHBIE M MPAKTHYECKHE 3aHATHA. l[IpermojaBaHue HOBOTO TEOPETHYECKOTO
MaTepuaia IpoBoJsATCa B popMe pacckasa, becensl, mpodbaemuoro ooyuenus. [Ipodiaemuoe u
MPOEKTHOE 00yYCHHE - OCHOBHBIC METOJIbI BEJICHHS 3aHITHH, T.K. KypC HACBHIIICH JACHCTBUEM,
ACMOHCTpallMOHHBIMHA OIIbITaMHU, MPAKTUICCKUMU Ha6JHOI[eHI/I§IMI/I, HC6OHLH_II/IMI/I
uccieoBaHusiMA. M3 BceX BUIOB JICATEIBHOCTH TPEANOYTECHHE OTHACTCS WIpe U
TBOPYECKMM paboTaMm: mpeametrHas 3ctadera, (u3ndeckuid 00, COpEeBHOBaHME, 3aJaHUS
TUIIA COYMHH CKa3Ky, paccKa3, HApUCYH, N300peTH, IPUAYMaid MIPUMEHEHHE U T.II.

3anHsTHE BKIIIOYAET B ceOst paboTy ¢ pabounmu juctamu (paboueii TeTpaabio Ha
MeYaTHON OCHOBE), BBITIOJTHCHUE HCCIICIOBATEIbCKUX SKCIIEPUMEHTAIIBHBIX 3aIaHHIA,
00CyXJIeHUE pe3yIbTaTOB, IMO/IBEJICHUE UTOTOB. IHIUBUIYyaIbHBIN pabounii Habop
ydalerocs mo3BoJisieT B MOJIHOM Mepe peann3oBath TpeboBanus CtaHaapTa.

Cucrema KOHTPOJIS pe3yIbTATHBHOCTH 00y4eHHs



Tekymuii KOHTPOJIb:

1. Tlpomepka BeIIOSHEHUS 3aAaHuid pa3aena «Habmropaii u ucenemayit camy;,

2. IlIposepka pabo4ux JUCTOB;

3. becena ¢ yuammmucs 1o TeMe 3aHATHSL.
ITpoMexyTOUYHBII:

1. VcnemiHoe BBIMOTHEHUE 3a/IaHHI KOHTPOJIbHBIX paboT 1o Temam (1 pas B 4eTBepTh)

2. Ycmemnoe ywactme B TypHupax IOnbpix ®Du3uKoB, HAyYHO-TIPAKTHUYECKUX

KOH(EPEHIHAX MKOJILHUKOB (110 TpaduKy MEPONPHUATHI OTOOPOUYHBIX TYpOB).

HUTOroBblii KOHTPOJIb:

YcnemHast caaya 3a4eTa u 3aliuTa MpoeKTa (B KOHIEe y4eOHOTro To/1a).

2. YIOBIETBOPEHHOCTh yUAIIMXCS U POJUTENEH 3HAHUSAMH (aHKETHPOBAHUE): YUallUeCs
U MX POJMTENH YAOBICTBOPEHBI COJEpKaHUEM U (hOpMaMU 3aHSATUH, yJaluecs U UX
POIIUTENH YIOBIETBOPEHBI XapaKTEPOM B3aUMOOTHOIICHUH.

=

Y4eOHo-MeToAMYeCKUI KOMILIEKT:

PRO-®U3UKA 5-6. YuebHO-MeTOaMUECKOEe MocoOWe JUIsl yduTenei, aeredl u
ponuteneii / T.FO. Mapmemwvanosa. — CI16: CMUO ITPECC, 2015.

PaGoumne TUCTHI HA MEYATHOW OCHOBE HA KAXKJIO€ 3aHSITHE.

NupuBuayanbHblii paGoumii HaGop yuamerocs: HaOOp IUIaCTWIIMHA, HA0Op
(boMacTepoB, HOXHHIIBI, KaTyIIKa HHUTOK, HA0Op IIBETHOIO KapTOHA, HA0Op IIBETHOMN
Ooymaru, 10 nuctoB Genoit nucueit 6ymarn A4, TuHeNKa, HOXKHHULIBI, CKOTY, KJIei-KapaH/aIll,
5 TpyOouek A KOKTEWJs, MPOCTOM KapaHJall, LUHUPKYJb, JUHEHKA, py4yKa, IJIaCTUKOBbIE
crakanuuky 500 v — 1 mt., 200 M1 — 4 mt., 50 M — 1 1.

Tabdauubl o0mero HasHaveHus:: MexayHapoanas cucremMa enunui (CH).
[IpucraBku s 00pa3oBaHUs JECATUYHBIX KpaTHbIX W JoNbHBIX eaunui. [llkana
AIEKTPOMArHUTHBIX BOJIH. [IpaBwia mo TexHuWke O€30macHOCTH Tpu padboTe B KaOuWHeTe
¢usuku. Mepbl 6€30MacHOCTH TPH TMOCTAHOBKE W MPOBEIACHHH TaOOpaTOpHBIX paboT Mo
AJIEKTPUYECTBY.

TemaTtuueckue Tadauubl: bpoyHoBckoe maBmwxkenue. Juddysus. Wsmepenue
TeMIiepaTypbl. ArperaTHble COCTOsIHUS BenecTBa. Manometp. bapomerp-anepous. CtpoeHue
atMocepsl 3emnn. ATMocdepHoe AaBneHue. [IoBepXHOCTHOE HATSHKEHHE, KaUIUISIPHOCTD.
[InaBnenue, ucnapenue, kunenue. Kpucramimmdeckue BemecrBa. Mojenu CTpOCHHS aToMa.
3akon Kynona. PeaktuBHoe nBrkeHue. Komruiekt moptperoB i kabuHeTa (GU3HKHU (Manka
C IBA/INATHIO TOPTPETAMU).

HNudopmanuoHHble HCTOYHUKH, HCIOIb3yeMble PH Peajn3alui NPOrpaMMbl:
Jlnst neparora:
e PRO-OU3UKA 5-6 VYdeOHO-METOIWYECKOE TMOCOOME ISl Y4HWTenei, nere u
pomuteneii / T.}FO. Maprtembsinoa. — CI16: CMUO ITPECC, 2015.
e AcnamazoB A.I'., BapnamoB A.A. YauBurensHas ¢usuka. - M.: Jlo6pocser, 2002. -



236.: un. Auapys Jix., Haiiton K. 100 3anmmarensHbix skcnepumentoB / Ilep. c
auri. C.0. lllagppanosckoro. - M.: 3A0 «<POCMODH-ITPECCy, 2008. - 88 c.

Banknus Jx. 3anuMaTenbHbIe ONbITHI 110 usuke / Ixenuc Bankius; nep. ¢ anri. H.
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Hpunoxenust
IIpumep padouero jucra

3aunrne Neld, JTyna - - e
W3 KOMOPOSO G VIRAENE, ON0 MAROE IVAA U NOYEMY O yeeTureeaem 4

uzobpaxcenue. ;
Bumt no1peGyercn: CICKIAHNUA JINTPLBLR DUk, BOAL, JINCT Kap1ony, 1) 2) '3 4) — 85 6) ——
udpblii dromacTep, Juneiixa, CONOMUIKA 118 KOKTeinA, Monera 50 kor., JInmsn: OnBatoT JByx BHIIOR: CODUY H pace

TWIEHKA, HOMKI Codupalonnie JMH3L B CCPEIMHE _ , HeM € Kpach; OHM
3ananue Nel. Hanciite B ﬁanxy BOAL H OMYCTHTC BECPTHKAILHO CONO- Ay i u30Bpakerue.
MHIKY B BOaY. BIHMATENLHO MPHCMOTPHTECH K CONOMHIKE. 3anuiure PaccenBalomue JIMHIE B CEPEAUHE , MEM C KDACE, OHM
CBOH HabaoIenHA: AyuH | n3oBpaKcHue.

Briuiuire HOMEP INH3bI B COOTBCTCTBYIOLIHI CTONGHK:
3ananue Ne2, Haueprure xsajpar co croponoii 10 cym. Haveprire wa CoBuparoniue JinH3b L PaccenBaioNye JAHH3H
HEM UEPHMM (IOMACTEPOM BCPTHRATRHBIC TIOAQCH WHpHHOH | oM,
Dhlpl:d\lal'c KBaJpar Mo KOHTYpy. DBerramnre CONIOMHHRY H3 Gankn n
nocrageTe 3 Hankoit «3ab0py» — pazinHorarHwIi Keaapar. TTocmorpire TTapannennHbie Ay, NPOIIA CKBO3h JIMH3Y, CXONATCH B OAHOI TOYKE
Ha «aabopy vepes Ganky. Jammumre ceon KadmojeHuN: F, na i . Jlys, npoiBl Mepes ONTHYCCKIE
I R wentp O NHH3EL HACKBO3b,
3ananue Ned. Caenaiite ayny (yeeanuutenbioe crekno). Ionokure H3obpaskenus, naBacMbie THH3AMH, OMBAIOT ApaMWe i Il(/)u.t/)ln-
momery S0 kom, ma amo nveroii auTposoit Gankm, ITlonoute Ha mbie, VECAUMCHNBIC W VMEHBIUCHIBIC, DCHCGUMCILIBIC AN MIIMBIC,
TOPJIBIIKO DaHKKU NHICBYK) 1), XY 14K, 410K OHA 1posncana )Il)lﬂllllc Ned, PZICL‘MO'I'pM'I‘C X0 le‘lcﬁ Hepes ayny. Hammunere croiicrsa
Hemnoro euyips. Hanelire ma o1y mwmmesyio naéuky soam. Oua HOJLYHEHNBIX HI0DPAKEHHiT:
NPOTHETCA, NPHHAB L(pgpu-mu)m q:opny l'lm.mmpnn. H2 MOHETY W’—\
CKBO2b HATHTYHY B()JJ‘). TC CBOM Hab. I f <‘ \
i

Jlyna ~ npudop g BHIHMOTO YREIHYEIHA MEIKHX JleTaei npeaMera.
Ha onpase aynui 06114110 oTMeuatoT e Yoennyene, anpusep 7%, 10x
Ha 15%, uro o3navaer: nyna yeeaiunsaer BN =7 N= 10w N =15

2F ¥ y \\

Pas, TO CTh BO CTOMLKO Pa3 OHA kak O npudiuxcaem NPEAMET K riasy. 1) 2)

DorycHoe pacerosnne 1ynsl F paBHO PACCTOAHMIO HANIYHINICTO 3PEHNA,

nenéunomy Ha € yBemmuenuc: F (i) =25¢cu: N, bokycroe paccrostuce :

onpeaeiet Macurrad niodpakenna. OnrHaeckan cuaa obparta poxyc- A % 4 .

HOMY PacCTOSHHIO JTYITbL: D{()nmp) =100: i

Huiizsr MCHRIOT HANPABICHHE JTYMCH:

= ‘ V y \\il

JIMHSHL H3FOTABIHBAKT W3 " 4)
nl)He‘pXNl)Llh JIHH3BL KPHEBO) lllHCllHd HO3ITOMY BCE JIyUM, IItl,ldK“IlI".' Ha ‘!]
Hed, 1a HeKMoYenuem » APENOMIRIOTCA.

Ila PHCYHRC u'mﬁpamcubl JNH3BI CO cd)cplmccmmn APCAOMIAIOMNMH 00-
BEPXHOCTAMIE (BHT COOKY):

IIpumep KOHTPOJILHOM PadOTHI
HKonTpoasnas pafora mo Teme «BentecTeon

1 gapuanT
1. Memoko IpeIzr0T E pasHREX VIEKOBREX: 2) B SyTimias, G) B
TV THISEOERD M2KETaX, E)E mopnaras. HasoswTs oo oBz
TPEEMYINECTES H JB2 HeTOCTATHS EEEI0r0 BEIR VISKOEKH H SAMHIIE KX B
TEEVIC TaOIEy:
BHI yIoEKOEEH JoCcTOMECTER HemocTamsm
CrernarEzn SVTRUTE
Tl oS THISEOE R
IEEET

IMopmas

2. Karyro Maccy mdesT ky0 co cToposoi 1 M, HSTOTOEIEHHEDR H3 GepEstl’
ITzotEocTs Sepéstr 600 BT,

3. TToueny pryTh Be CMITHEZET CTSEI0T

4. TToweny MEpHKOERE, POTHEOSEE H HTOIbIETHE TOIIMIHEEE V MEIIEHH
HATPEEZFOTCR MEHBITE, I8N MOIIEHEEE CROThRESHIR ]

&, Ceesmii, XOTA H HEEHIMMELH, <Ten (Hanprep, safinz) cobaka aBepers.
O zHaroe co EpeMeHsM OHA €70 YIVATh He MomeT. OORACHHT: 5TO ABISHHE.
6. KaFHX BemMecTE (CEHHSIL BOCE, CTRTh) CHI2 NPHTAHCHHA MEEIY
TaCTHIIEME MHEREMaThES] (TEeT 000CHOBATD.

7. TToqeny He PEROMEHIYVETCR MOKDYIO TESHD, OKPAITEHHVEIG E TEMEHEL
LEST, OCTEEIRTD Ha TTHTIRECS BPEME B CONPHRKOCHOBSHEE © Oetol
Trarbie ] OOBRCHHTS MPOHCKOIAITSS EETSHES.

8. Cocyn mIoTEe S2EpPET NpofEoE, B KOTOPVES ECTEEISHE OB TRVEEH T2E,
K3k MOKEsaE0 Ha pHCYHES. EcTs DogyTe B pyiy & To BoIa 2epes TpvORy
G §vIeT BEUIHEATBOR B3 cOCyIa ByIeT M BRITER2TE Bog2 k3 TpvORE 2 eomH
mOOVTE B TRYERY 57




