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IHosicHuTEIbHAA 3aIIUCKA
1. HanpaBJjieHHOCTB

EcrecTBeHHOHAaYYHAs1 OOLIEKYIBTYPHOTO YPOBHS
2. AKTyaJIbHOCThH

B KoHTekcTe peanu3alMM CTaHJIAPTOB HOBOT'O IOKOJEHMS CYLIECTBYET MOTPEOHOCTH B
BBISIBJIEHHH CIIOCOOHOCTEH AeTel, uX nMpodeccuOHAIbHBIX CKIOHHOCTEH, B TOM YMCIIE 0JapEHHBIX
neredd. Pogurenn u ydutens — NPOBOAHUKM peOEHKA B MHUP B3POCIONH KU3HU — 00ECHOKOEHBI
CHIDKEHHEM YpPOBHSI MHTEJUIEKTa U BOCHMTAHHOCTH JI€Teil, rOBOPAT 00 yTpare UMH HMHTEpeca K
3HaHUSM, CMbICIa 00pPa30BaHUs, YMEHUSI CAMOCTOSITEIbHO OPUEHTUPOBATHCSI B OTPOMHOM IOTOKE
nHpopMaluu. AKTyaJlbHOCTb NpejsiaraeMoil o0pa3oBaTesbHOM MporpaMmbl TaKXKe OINpeAeseTcs
3aIrpocam o CTOPOHBI poJuTeNel yuamuxces 5-7 kiaacco, 6oee 70% KOTOPBIX XKeIaroT, YTOObl UX
JIeTH OBLIIU 3HAKOMBI C OCHOBAaMU (PU3UKH.

B ycnoBusix COBpeMEHHOM  KJIACCHO-ypOUHOW  CHUCTeMbl  HaOJrofaeTcst  OTpPBIB
SMOLMOHAJIIBHOTO M PAlMOHAJIBHOIO MBIIIJIEHUS YYEHMKOB. B HaudanpHBIX Kilaccax MOSBISFOTCS
MHOTOYHCJIEHHBIE BOIIPOCHI, «IIOYEMY», Ha KOTOpBIE YUYEHUKH HE BCErAa YCIEBAKOT IOIY4YHUTb
OTBETHl Ha TPAJAUIMOHHOM YypoKe. Y4eOHas MAeATEeIbHOCTh IIKOJIbHUKOB IPHU TPaJAULHOHHOM
00y4YeHMH HOCHUT B OCHOBHOM pPENpOIYKTHBHBIM XapakTep, YTo (POPMHUPYET HUCHOTHUTEIbCKYIO
KyJbTYpy JIMYHOCTH, HO HE TBOpUecKyto. [ maBHo# 3anaveii nporpammbl «PRO-(u3mkay sBiseTcs
00bEeIMHEHNE SMOLIMOHATIBHOTO BOCHIPUATHS ¢ palMoHanbHbIM. K coxkaneHnuto, B HacTosIIee BpeMs
HE BCEr/la €CTh BO3MOXHOCTb COMNPOBOXKJIATh 3aHATHUS HATYpHBIM 3KCIEPUMEHTOM, OCOOEHHO
TakUM, 4YTOObI y4yacTBOBalIM Bce JaeTH. DU3MUYECKHIl HKCIEPUMEHT HE CTOJBKO CpPEICTBO
HarJIsiTHOCTH, CKOJIbKO HeoOXxoauMast 0a3a 1 UHCTPYMEHT Pa3BUTHUSL CHOCOOHOCTEH.

IIporpaMMa BKIIIOYAeT JBa OCHOBHBIX COJEp)KaTEIbHBIX pasaena: «M3mepeHus» u
«Du3nuecKknue SBICHHA», IOCICIHUM OXBaThIBACT BCE OCHOBHBIC SBIICHUSA: MEXaHUYECKHE,
TEILIOBBIC, DJIEKTPUYECKHE, MAarHUTHbBIC, 3BYKOBBIE, CBETOBBIC. B pamkax IepBOro pasueina Ha
0a3e maTepuana HayaJbHOM IIKOJBI PACIIUPSIOTCS MPEICTaBICHUS yYallluXcsl O HaOJIOJICHUsX,
OIBITaX U U3MEPEHUsX, U UX B3aUMOCBS3H NPH W3YUYEHUH OOBEKTOB MPHUPOIbL. BTOpOit u TpeTuii
pazzen yriyOsiseT M CUCTEeMaTH3UpPYeT 3HaHHUA O (U3MYECKUX Telax, SBJIEHHUSAX, CIocobax MX
ONMCAaHUA U 3aKOHaX, JIEXKAIIMX B UX OCHOBE. BOIpPOCH COXpaHEHUS U YKPEIUICHUS 310POBbs,
0€30MMacHOr0 MOBEJIEHUS B OKpY’KaIoIIeH cpele, pecypcocOeperaroniero noTpediaeHus, a TaKkxe
npoOJeM 3alUThl cpelbl OT 3arps3HEHUS M COXPAaHEHHs MPUPOJbl BKIIOYEHBI B COJEpIKAHUE
y4eOHOro npoiiecca B paMKax pa3iMyHON MPaKTUKO-OPUEHTUPOBAHHOM 1€ATEIbHOCTH.

VYyammecs B 10-13 net mobst ¢antazupoBatb, nzo0perats. [IpobGieMHOEe UM TPOEKTHOE
oOyueHue MOo3BOJISIET Pa3BUTh Ha IIEPBOM ATalle O3HABATENIbHYIO AKTUBHOCTb, HAYYUTh AJIEMEHTaM
UCCIIeIOBAaHMsI, HAOMIOZCHUS, NPUYYUTh K O(OPMIICHHIO pe3yJibTaToB HaOmojaeHHs. PaboTs
TBOPYECKOTO XapaKTePa BKIIOYAIOT BOMPOCHI, AKTUBU3UPYIOIIHE MBIIUICHHE YUAIIUXCS:

«Kak Tb1 mymaenis? MosxHo nu uzmeputh? M3 cBOMX HaOMOAeHUN caemai BEIBOJA?» U T.1I.

B mnporpaMme mNpHOPHUTETHOM SBISAETCA IPAKTHYECKAs JOEATEIBHOCTh YYalluxcs IO
MIPOBEICHUIO HAOIOJCHUH, MOCTAHOBKE OMBITOB, OMHCAHUIO SKOJIOTMYECKUX MOCIEICTBUHI MpHU
UCIIOJIb30BaHUU U NpeoOpa3oBaHUM OKpysKawolled cpenapl. BaxkHoe BHMMaHue oOpalnaercss Ha
pa3BUTHE NPAKTUYECKUX YMEHHUH B paboTe C JIONMOJHUTEIbHBIMH HCTOYHMKAMM HH(POpPMALUU:
SHUUKJIONEAUSAMH, CIIPABOYHUKAMM, CIIOBAPSIMH, HAYYHO- ITOITYJISIPHON JIUTEPATYPOM AJI1 MIIaIIETO
IIOAPOCTKOBOI'O BO3pacTa, pecypcaMu MHTepHeTa u ap.

3. OTianuuTeabLHbIe 0CO0EHHOCTH

OTnuuuTeNnbHON 0COOEHHOCTHIO TAHHOM 00pa30BaTENbHOM MPOTPaMMBbI SBISETCS SIPKO
BBIpa)XCHHAs IPAKTUYECKAs HAMPABIEHHOCTh, @ UMEHHO:

* kxypc «PRO-du3ukay» saBisercs npomneneBTUYECKUM, T.€. TOTOBHUT yUYalIuxcs K 0ornee
rITyOOKOMY M3YYEHHUIO CHCTEMAaTHYeCKOT0 Kypca (pU3MKHM Ha BTOPOM 3Tane B 7-9-X Kilaccax;

* CTpyKTypa U cojep)KaHHe y4eOHOro MaTepuaia IMO3BOJSIET CO3JaTh YCIOBUS IS
dbopmupoBanus y ydammxcsi 11-13 51leT HaBBIKOB CaMOCTOSATEIBHOW pabOTHI ¢ (PU3UUICCKUMHU
npubopamu, HHGOpMaIUEil U3 ClpaBOYHUKOB, IHTEepHEeTa U T.1.

*  T03BOJIsIET C(HOPMHUPOBATH OCHOBHBIC MOHATHS M3 PA3/ciiOB: MEXaHHMKA, TEIUIOTa,
ANEKTPUYECTBO, MATHETU3M, ONTHKA C YUETOM BO3PACTHBIX OCOOEHHOCTEH yUaIIuXCs;

*  T03BOJISIET IIKMPOKO UCIOIb30BaTh HA 3aHATUAX IPOOJIEMHOE 00yUeHHE Yepes
OTIBITHI, JIJAOOpaTOpHBIE PAOOTHI, HAOIIOACHUS, UCCIICTOBAHMS.



¢ HC IpCANoJIaracTcsa 3ay4nBaHUC CTPOTrUX OHpCI{CJ’IeHI/II\/’I, XO0TA 3HAKOMCTBO C HUMH
MPOUCXOAUT PETYJIAPHO, UTO NPUBOJUT K UX ITOCTCIICHHOMY 3aIIOMHWHAHUWIO.
¢ He IpcamnoJgaracTcsa 3ay4YruBaHUsA (I)OpMy.]'I U pCUHICHUA KOJIMYCCTBCHHBIX 3a1a4.

4. Anpecart nporpamMmmbl
[IporpaMmMa 1OMOTHUTENHEHOTO 00pa30BaHusl paccunTaHa Ha yyammxcs 11 -13 ner.
CrieninanbHBIX HABBIKOB U 3HAHUH HE TpeOyeTcs.

5. lean

Pa3zBuTne uHTEpeca M YyCTOMYMBOW MOTHBALIMM K TO3HAHUIO MPHUPOJBI, OMUPAsCh Ha
€CTECTBEHHbBIE MOTPEOHOCTH MIAANINX MIKOJIHHUKOB Pa300paThbCs B MHOTOOOpa3uu MPHUPOIHBIX
SBJICHUH, (opMUpOBaHHE O0a30BbIX HABBHIKOB, HEOOXOAMMBIX ISl M3Y4YEHHS IIKOJIBHOIO Kypca
¢bu3uKU B cpeiHel U CTapIIel IKoIe.

6. 3axaun
JInyHOCTHBIE:

e chopMHupoBaTh MOTHBALIMU K [TO3HABATEIBHON U TBOPUYECKOM ACATEITHHOCTH;

¢ chopmupoBaTh NOTPEOHOCTH B CAMOIIO3HAHUU U CAMOPA3BUTUH JINUHOCTH;

*  BOCIHTATH MOJIOKUTEIHHOE YMOIIMOHAIEHO-IIEHHOCTHOE OTHOIIEHUE K MPUPO/IE;
CTpeMJIeHHE JeCTBOBATh B OKPY KaIOIIEH cpefie B COOTBETCTBUH C IKOJIOTUYECKUMU
HOpMaMH TIOBEJICHUSI, BECTH 3I0POBBII 00pa3 KU3HU;

e chopMUPOBATH IEHHOCTU B OTHOLIEHUSIX JAPYT K APYTY, YUUTEIIO, aBTOPaM OTKPBITUI
1 U300peTeHMI, pe3yibTaTaM 00yUYeHUS.

MeranpeaMeTHbIMH:

e chopMHupOBaTh HABBIKK PAOOTHI B TPYIIE, Pa3BUTh KOMMYHUKATUBHYIO KYJIbTYPY;

e  JaTh MOHMMAHUE PA3IUYNI MEKAY UCXOIHBIMH (DAKTAMH U TUIIOTE3aMH ISl UX
O00BSACHEHHUSI, TEOPETUIECKUMU MOJCIISIMU M pEaTbHBIMU O0OBEKTAMH;

*  OCBOCHHUE yUYalIUMUCA ONBITA AEATEIBHOCTH IO MOJTYYEHUIO HOBOT'O 3HAHMUS, €TO
peoOpa3oBaHUIO U TPUMEHEHUIO;

* HAYYUTh CAMOCTOSTEIHHO UCKATh U aHATH3UPOBATH HHPOPMAIIHIO C UCTIOIb30BAHUEM
Pa3IUYHBIX UCTOYHUKOB U HOBBIX HH()OPMAITMOHHBIX TEXHOJIOTHH;

*  pa3BUTh HAYYHYIO peUb;

* Ppa3BUTHE TBOPUECKHUX CIIOCOOHOCTEH, JIOTMUYECKOTO MBIIUICHHUS.

IIpeameTrHbIe:
*  OCBOCHHE 3HAHUI 0 MHOTOOOpa3uu Tel U GU3NIECKUX SABICHUHN MPUPOJIBI;

e  OBJAJIeHHE HayaJlbHBIMU UCCIEI0BATEIbCKUMH YMEHUSIMH MIPOBOAUTH HAOIIOJCHHUS, YUET,
OTIBITHI ¥ U3MEPEHUS, OTIMCHIBATH UX PE3YJIbTAThI, POPMYITHPOBATEH BHIBOJIBI,

° Pa3BUTHUC HHTCPECA K HIYUCHHUIO (1)I/I3I/I'-ICCKI/IX SIBJIEHUM M TEXHUYECKOI'O TBOPYECTBA,
MHTEJJIEKTYyallbHBIX U TBOPYECKUX CIIOCOOHOCTEW B MPOLIECCE PEIIEeHUsI MO3HABATEIbHBIX
3ajay;

* [PUMEHEHME MOJYYEHHBIX 3HAHUM U YMEHMH I pelleHUs MPaKTUYECKUX 3a]ad B
MMOBCETHEBHOMN KU3HH, 0€30MIaCHOTO MTOBEJICHUS B IPUPOTHOM Cpelie;

e chopMupoBaTh yMEHHE BOCIIPUHUMATH, IepepadaThIiBaTh U MPEAbSIBIATh
MH(OpMAIHIO B CJIOBECHOM, 00pa3HO, CHMBOJIMYECKOHN (opMax, aHAIM3UPOBATH U
nepepadaTbIBaTh MOJYYEHHYIO HH(DOPMAIIMIO B COOTBETCTBUHU C TIOCTABICHHBIMU
3aJjauamu;

e CHOCOOCTBOBATH PA3BUTHUIO MHTEpECA yYaIUXCS K BHIOpAHHOMY UMM TIPOGUITIO
NeSITEbHOCTH.

7. YciioBus peajiu3annu nNporpamMmbl

MarepuanpHO-TEXHHUECKOE OOECIIeYeHHE MPOTPaMMBL: yueOHO-METOJHMUECKOoe MocoOue
IUIA yduTesneu, AeTeil W poaurteneil, pabodyre TUCTHl Ha MEYaTHOW OCHOBE, WHIWBHYalbHBIHA
pabounii Habop ydaIerocsi, TaOIUIBI OOIIETO HA3HAYCHUS, TEMATUICCKUE TAOJIHIIBI.



8. Ilnanupyemble pe3yibTaThl:
Jluunocmuvie pe3ynomamoi:

e yOEXIEHHOCTb B BO3MOXXHOCTH IO3HAHUS TPUPO/IbI, B HEOOXOAMMOCTH Pa3yMHOI'0
WCIOJIb30BaHUs JOCTHKEHUHM HAyKU M TEXHOJIOTUH /7S JajbHEHIIero pa3BuTus
YeJI0BEYECKOIro O0IIEeCTBa, yBaKEHUE K TBOPLIAM HAyKH U TEXHUKH, OTHOILIEHUE K
(bu3MKe Kak AIEMEHTY 00IIeUeI0BEYeCKOM KyIbTYpHI;

*  CaMOCTOSITENILHOCTh B IPUOOPETEHUH HOBBIX 3HAHUHN U MIPAKTHYECKUX YMEHHIA;

* TOTOBHOCTH K BBIOOPY )KM3HEHHOTO IIyTH B COOTBETCTBUH C COOCTBEHHBIMU
UHTEPECaMU U BO3MOKHOCTSAMH;

e MoOTHBaLMs 00pa30BaTENIbHON JEATEIBHOCTH IIKOJIBHUKOB HA OCHOBE JIMYHOCTHO-
OpPUEHTUPOBAHHOTO MOAX0/1a;

e (opMUpOBaHHE HEHHOCTHBIX OTHOLLEHUH IPYT K APYTY, YUUTEIIO, aBTOPaM
OTKPBITUI U N300peTeHH, pe3ynbTaTamM 00yueHHs..

Memanpeomemnmnvie pesynomamoi

e  OBJaJICHHE HABBIKAMU CAMOCTOSITEIIBHOTO MMPHOOPETEHNUST HOBBIX 3HAHUH, OpraHn3aIluH
y4eOHOH J1eTeNbHOCTH, TOCTAHOBKH LieJIeH, IJITaHUPOBAaHUS, CAMOKOHTPOJISL ¥ OLIEHKH
pE3yJIbTaTOB CBOEH AESITENbHOCTH, YMEHUSAMHU MIPEIBUIETH BO3MOKHBIE PE3YJILTATHI
CBOUX JICHICTBUIA;

e  TIOHUMAaHHE PA3TMYUA MEXTY UCXOAHBIMH (haKTaMH U TUTIOTE3aMH IS KX
00BSICHEHUS], TEOPETUUECKUMU MOJIEISIMU U PEATIbHBIMU O0BEKTaMHU, OBJIAJZICHUE
YHHBEPCATbHBIMU YY€OHBIMH JACHCTBUSMH Ha IPUMEPAX THITOTE3 JJIs1 OOBSICHEHUS N3BECTHBIX
(aKTOB U 3KCNEPUMEHTAILHOW IPOBEPKH BBIIBUI'AEMBIX TUIIOTE3, pa3pabOTKU
TEOPETUYECKUX MOJEIEH IIPOLIECCOB WU SIBJICHUM;

e (opMHpOBaHKE YMEHUN BOCIIPUHUMATS, [IepepadaThIBaTh U IPEIbABIIATH
MH(OPMALIKIO B CIIOBECHO, 00pa3HOl, CHMBOJINYECKOH (hopMax, aHaTM3UPOBATh U
nepepabaTbIBaTh MOJYyYEHHYIO HH(MOPMALIUIO B COOTBETCTBUHU C MIOCTABICHHBIMU
3aJla4aMM, BbIJIEISATh OCHOBHOE COJIEPKaHUE TPOUYNTAHHOIO TEKCTA, HAXOAUTh B HEM
OTBETHI Ha ITOCTABJIEHHbIE BOIPOCHI U U3J1araTh €ro;

* TNPUOOpPETEHHE OIbITa CAMOCTOSTENBHOIO TOMCKA, aHaluW3a M 0TOopa MH(pOpPMAIHMU C
UCIOJIb30BAHUEM Pa3IMYHBIX UCTOYHUKOB M HOBBIX MH(OPMALMOHHBIX TEXHOIOTUN IS
pellIeHNs T03HABATENIbHBIX 33/1a4;

*  Ppa3BUTHE MOHOJIOTHYECKON M JUAJOTHYECKON pedH, YMEHUs BbIPaKaTh CBOU MBICIHU
U CHOCOOHOCTH BBICTYIIUBAaTh COOECEJHMKA, IOHUMATh €ro TOYKY 3peHus,
MPU3HABATh MPABO JPYTOro YeI0oBeKa Ha THOE MHEHUE;

e OCBOEGHHE MPUEMOB JCHCTBUI B HECTAHIAPTHBIX CUTYAIIUSAX, OBJIa/IEHUE
IBPUCTHYECKUMHU METOJIAMH PEIICHUS TPOOIIeM;

e (opMUpOBaHHE YMEHUI pabOTaTh B IPYIIIE C BHINOTHEHHEM PA3IMYHBIX COIIUATBHBIX

pOJICH, TIPEACTABIISITH M OTCTAWBATh CBOM B3IJISIBI M YOCKICHUS, BECTH JUCKYCCHIO.
IIpeomemnvie pe3yromamol:

TpebGoBanust mo peanu3anuu 0Opa30BAaTEIbHOM IMPOrpaMMbl HANpaBi€Hbl Ha OBJAJCHUE
HamOosee 3HAUYMMBIMHM DJEMEHTAMU 3HAHUU, TpUEMaMd NPAKTHUYECKON M HHTEIEKTyalbHON
NEeSATETLHOCTH JUIS TATbHEHIIIETO N3YYCHHS CHCTEMAaTHYECKHUX KYPCOB €CTECTBEHHBIX HayK. Pa3ae
«3HATH/MOHUMATBY» BKIIOYAeT TPEOOBAHUS, KOTOPhIE HAIlEJIEHBI, [JIABHBIM 00pa3oM, Ha YCBOEHUE
W BOCIPOM3BEICHHUE COJEpKaHUs Tmpeamera. Pa3zmen «YMeTb» BKIIOYaeT TpeOOBaHUA K
(hOopMHUPOBaHUIO OOIIUX IS BCEX €CTECTBEHHBIX HAYK MPUEMOB HCCIIEA0BATEIbCKOMN NeSTEIbHOCTH
(ommcanwe HAOMIONEHUNW W ONBITOB, CPaBHEHUE TMPUPOJHBIX OOBEKTOB, WCIOJb30BAaHUE
M3MEPUTENbHBIX MPUOOPOB U T.J.), KOMMYHHKATHBHBIX YMEHHI (paboTa ¢ eCTeCTBEHHOHAYYHBIMU
TEKCTaMH, TOJIFOTOBKA YCTHBIX COOOIIEHMH M T.1.), @ TaKKe€ yMEHHUH, KOTOpbIE CBS3aHBI C
COZIepKaHUEM Kypca M YCBaumBalOTCI Ha NPOAYKTUBHOM ypoBHe. Pasgen «McnoJgb3oBathb
NpuoOpPeTeHHbIEe 3HAHUS U YMEHUSA B MPAKTUYECKOM 1esITeJIbHOCTH U MOBCETHEBHOM KU3HU»
Mpe/CTaBiIeH TpPeOOBaHUSMHU, CBS3aHHBIMH C COXpPaHEHHUEM 370pOBbS M OOecreueHueM
Oe3omacHOCTH >KM3HH. [l 3aKperuieHdss TEOPeTUYSCKOro MaTepuaia MPHMEHSETCS METOJ
(GPOHTANBHOTO OMPOCca U 33JaHHH, BEINOTHAEMBIX HHINBUIYaIBHO.



1- i rox o0y4eHus:

Yuawuecs 6yoym 3namu: IOHATHS SIBJICHHE, TEJI0, BEIIECTBO, IPUOOP, UICTOYHUK CBETA, OTPaKEHUE,
MPEJIOMIICHUE U TIOTJIOIIEHHE CBETa, CBETOBOM Jyd, 3epKayibHOEe U MU (y3HOE OTpaKEeHUE CBETA,
YTOJ MaJeHUsI, yToJl MPeIOMIICHHS, yTOJl OTPaKeHHUs, IMH3a, COOMpAIOIas U paccenBarolas JHH3a,
(hOKyCHOE paccTosiHUEe, OJTM30PYKOCTh U TaTbHO30PKOCTh, 3BYK, ICTOYHUK 3BYKa, IPUEMHUK 3BYKa,
9X0, MY3bIKaJIbHBIA 3BYK M IIyM, WH(Pa3ByK U YyJIbTPa3ByK; Ha3BaHHE MNpUOOPOB: JHMHEMHKa,
ITAaHTCHIIUPKYJIb, MUKPOMETp, TaJeTKa, MEH3YpKa, 4achl, CEKyHJOMEp, BEChl U Pa3HOBECHI,
JUHAMOMETD, JTyTa, MUKPOCKOI U TE€JIECKOTI.

Yyawuecs 6yoym ymems: TPUBOIUTH NPUMEPHI (PU3NUYECKHX, XUMHUYECKUX, OHUOIOTHYCCKUX,
ACTPOHOMUYECKHUX SIBIICHUW; HA3bIBaTh METObl M3YYCHUS IMPHUPOMABI, OMUCHIBATH U OOBACHATH
Han0oJiee pacpOCTPAHEHHBIE SIBJICHUS TTPUPOIBI.

Hcnonvzosams npuobpemenHule 3HAHUSL U YMEHUS. 8 APAKMUYECKOU 0esIMeNbHOCU U NOBCEOHEBHO
JrcusHu: Oepedb 3peHue 1 CIyxX

2-1i roa o0yueHusi:

Yuamuec;l 6y0ym 3Hamo. TOHATUEC TEILIONEPEaaYa, TEIIONIPOBOAHOCTh, KOHBEKIIHA, TCIIJIOBOC U3IYUCHUC,
TCIUIOBOC paCIIMpEeHUEC, TOIIJIUBO, TEIIOBOM JABHUIaTCIIb, BHCKTpI/I'-IeCKI/Iﬁ 3apAan, BHeKTpI/I‘IeCKI/Iﬁ TOK,
QJICKTPpUYCCKAad LCIIb, MOCTOSIHHBINM MarHut. Ha3BaHue U Ha3zHaueHHE HpI/I60pOB n YCTpOﬁCTBZ TCPMOMETP,
TEPMOC, DJICKTPOCKOII, 3JICKTPOMArHUT, SJIEKTPOABHUIATEIIb IMOCTOAHHOTO TOKa, T€HEPATOp IMEPEMEHHOI'O
Toka. IIpakTHyeckoe mNpPUMEHEHHWE BHJIOB TEIUIONEpEeNady, dSJEKTPOHArpeBaTeIbHBIX MPUOOPOB,
3IEKTPOMArHUTHBIX YCTPOUCTB.

Yttau;uec;z 6yc)ym ymembyp.: TIOJIb30BATLCA TCPMOMETPOM, PCIIATh KAYCCTBCHHBIC 3a/1a4uUu C UCIIOJIE30BAHUCM
3HAaHWK O BHIAX TEIUIONEpPEeNad, TEIIOBOTO pACIIUPEHHs, OCOOCHHOCTEH arperaTHhIX IpeBpallcHUH,
B331/IMOILCI710TBHI/I DJICKTPUYCCKUX 3apdaa0B, 3aKOHOM€pHOCTCﬁ MOCJIEAOBATCIIBHOIO W IMapauICJIbHOTO
COCAUHCHUS NPOBOAHUKOB, B3aI/IMO,Zl€I>iCTBI/II/I IMMOCTOSIHHBIX MArHuTOB, BbBIYCPUUBATH CXCMbI HpOCTeﬁIHHX
DIEKTPUYCCKUX IIeTel, COOMPATh ICKTPUUCCKHE IETH 10 CXeMe, COONpaTh 3JICKTPOMArHuT.

Hcnonvzosams npuobpemenHule 3HAHUS U YMEHUS 8 NPAKMUYECKOU 0esimelbHOCMU U NOBCEOHe8HO
ocuzHu: Oepedb OpraHbl JbIXaHWs, COONIONAaTh Mepbl OE30MacHOCTH B OOpamleHHH C
ANIeKTponpudopamMu

9. YueOHO-MeTOANYeCKN I KOMILJICKT:
PRO-®U3UKA 5-6. YueOHO-METOAMYECKOE TTOCOOHE AJIsT YUUTENEH, TS U poauTesei
/ T.FO. Mapmemwvsnosa. — CI16: CMUO ITPECC, 2023.

NuauBuayanbHbIi padounii Had6op yuamerocs: HabOp IIaCTWIMHA, HA00P (hIoMacTepoB,
HOKHHIIBI, KaTyIIIKa HUTOK, HA0Op LIBETHOT'O KapTOHA, HA0Op 1BeTHOH Oymaru, 10 muctoB Genoit
nucuer Oymarn A4, nuHEiKa, HOXKHHMIIBI, CKOTY, KIJIEH-KapaHJaml, 5 TpyOoO4YeK sl KOKTEHII,
MPOCTOM KapaHJalll, IIUPKYJib, TUHEHKA, pyUKa, IIacTUKOBbIe cTakaHuyuku 500 vt — 1 ., 200 M
—4 mr., 50 Mt — 1 mT.

Tabauubl o01mero HazHauenusi: Mexxaynapoanas cucrtema eauauil (CH). [puctaBku 11s
o0pa3oBaHMs AECATUYHBIX KpPaTHBIX M JOJBHBIX eauHull. [llkana S7IeKTpOMarHUTHBIX BOJH.
[TpaBuia mo TexHUKEe 0E€30MAaCHOCTH MpH paboTe B KabuHeTe QU3UKU. Mepbl 0€30MaCHOCTH MPH
MMOCTAaHOBKE U MPOBEJCHUH JTa00PATOPHBIX PabOT MO 3IEKTPUUECTBY.

HuTepuer-pecypcesnl:

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

« http://ru.wikipedia.org/


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

10. OuneHo4HBIC M METOAMYECKHE MAaTEPHAJIbI

Henaroruqecm/[e METOAUMKH U TEXHOJIOTUH:

B pabote mo mporpamme UCHOJB3YIOTCS TPYIIOBasi, MHAMBHAyaJIbHAas M KOJUIEKTHBHAs
TEXHOJIOTUM OO0YYEHHUs: Hay4yHO-HCCIeNoBaTelbCcKasl JesATeNbHOCTh, NMPOEKTHAs JAeATEbHOCTS,
WHTETPUPOBAaHHBIC 3aHATHA C HUCTOpUed u Ouosorumel; Oecedpl; COOOIICHWS; TPOCMOTP U
00CyX/IeHUe BUICOMATEpHAIOB; MHTEIJIEKTYaIbHO- IO3HABATENIbHBIE UTPbl; BUKTOPHHBI.

B mpomecce 0oOydeHHs HCMONB3YIOTCS pPA3IUYHbIE (OPMBI 3aHATHHA: TPaAJAUIUOHHBIE,
KOMOMHUpPOBaHHbIE U NpakTHueckue 3aHatus. [IpenonaBaHre HOBOro TEOPETUUECKOro0 MaTepuasa
npoBoasTcs B (opme pacckaza, Oeceipl, npobiemMHoro oOyueHus. IIpobiemMHOEe U MpoeKTHOE
o0yyeHHe - OCHOBHBIE METOJbl BEICHUSA 3aHATUH, T.K. KypC HACBIILIEH JACHCTBUEM,
ACMOHCTpAalMOHHBIMU OIIBITAMU, ITPAKTUICCKUMU Ha6J'IIOI[CHI/I$[MI/I, HEeOOIBIIUMHU HUCCIICIOBAHUAMU.
13 Bcex BUJIOB JI€ATENILHOCTH MPEANOYTEHHE OTIAETCS UTPe U TBOPUECKUM paboTaM: MpeMeTHas
sctadera, Gusnueckuii 00, cOpeBHOBaHME, 3a/laHusl THUIIA COYMHHU CKa3Ky, pacckas, Hapucyi,
n300peTu, npuaymMail npuMeHeHue  T.11.

3aHsATHE BKIIIOYAET B ceOst paboTy ¢ pabounmu rctamu (paboueii TeTpaabio Ha
eyaTHOM OCHOBC), BBITIOJTHCHUC UCCIICAOBATCIILCKUX SKCIICPUMCHTAJIbHBIX 3a,[[aHHI>i,
o0cyXIeHe pe3yJbTaToB, MOABEACHUE UTOTOB. MHAMBU Iy abHBIN pabouunii Habop
ydalerocs mo3BoJiseT B IOJIHOM Mepe peann3oBaTh TpeboBanus Cranaapra.

11. Cucrema KOHTPOJIAA PE3YyJbTATUBHOCTH oﬁyqemm:

Texkymuii KOHTPOJIb:

1. TlpoBepka BbImonHeHUs 3ajaHuii pa3aena «Habmronait u uccnenyii cam»;

2. becena ¢ yyamuMucs o TemMe 3aHsTHS.
IIpomexkyTOUYHBIN:

1. VYcnemrHoe BHIIOIHEHUE 3aJaHUH KOHTPOJIBHBIX paboT 1o Temam (1 pa3 B ueTBepTh)
HTOroBbiii KOHTPOJIb:

1. VYcnmemmHas ciada 3aueTa M 3aluTa MpoeKTa (B KOHIE Y4eOHOTOo rojia).



12. Yu4eOHBIH IUIAH

IlepBbiii rox

Tema KosmnuecTBo yacos DopMbI KOHTPOJIA

Bcero | Teopus | IIpakTuka

WHcTpykTax 1o - - - Omnpoc
Thb
Nsmepenus 7 3 4 IIpakTnueckoe 3ananue,

KOHTpOJIbHAs paboTa

Cger 8 2 6 [TpakTHueckoe 3ananue,
KOHTpOJIbHAs paboTa

Kocmoc 5 2 3 [IpakTuueckoe 3agaHue

3ByK 5 2 3 [IpakTnueckoe 3aganue,
KOHTPOJIbHAs paboTa

MexaHuka 7 3 4 [IpakTHueckoe 3agaHue
3amura npoeKkToB | 2 1 1 3auer
Hroro: 34 13 31
Bropoii roa
Tema KoaunuecTBo yacoB DopMbI KOHTPOJIS

Bcero | Teopus | IIpakTuka

WNucrpykrax no Th - - - Omnpoc

N3mepenus 8 3 5 [IpakTueckoe 3agaHue,
KOHTpPOJIbHAs paboTa

Kocmoc 5 2 3 [IpakTuueckoe 3ananue,
KOHTpOJIbHAs paboTa

Bemectro 9 3 6 [IpakTrueckoe 3agaHue

Cusl 4 2 2 [IpakTrueckoe 3a1aHue,
KOHTpOJIbHAs paboTa

DIEKTPUUECTBO U 6 2 4 [IpakTrueckoe 3amaHue
MarHeTu3m
3ammra mpoeKToB 2 1 1 3auer

Hroro: 34 13 21




IlepBblii roa

13. KaﬂeHHapHO-TeMaTI/I‘leCKOC IJIAHUPOBAHHUE

Ne aara Tema ypoka Pemaembie npodiembl Pe3ysabTaTsl 00yyeHust
1. Hsmepenue Urto u xak u3ydaer puzuka? OTBETAT Ha BONPOCHI
KOJINYECTBA. Kak mpoBoaute Uro u Kak u3ydaet Gusnka?
[TorpemHoCTs. 3KcnepuMeHT? Uto Kak nmpoBoauts
TaKO€ MOIPEUIHOCTh? skcriepuMenT? Yrto Takoe
MOTPEIIHOCTh ?
2. N3mepenne Yro Takoe mmHa, Hayuurcs nsmepsrs iy
JUIMHBI. DTaJOH W3MEPEHUE, ITATOH? TeJa U MOJy4aTh Pe3yibTaT C
JUTUHBI. MOTPELIHOCTHIO
3. N3mepenne Kaxk uzmeputs momans rena|  HayuuTbes uzmepstsb
TUIOLAH. HEeNpaBUIbHON GopMBbI? IJIOIIAIM TEJ HETPABUIIBHON
[Nanerka. Yro takoe nanerka? (bopmbI
Kaxk n3roroButh
9TaJIOH IO n?
4, Hsmepenue Kak u3roroBuTh MEpHBIii Hayuutbcs u3mepsats 00bemM
oobema. MepHblii | crakan? Kak nsmepurb TeJla HeTIPaBHILHON (OPMBI
CTaKaH IJI0IIAb Tena
HEMPaBWILHON (OpMBI?
5. N3smepenue Kaxk uzmepsars maccy? Hayuutbcs usmepsats
Maccel. Merog Kak n3mepsaTh maccy Masbix MAaccCy MaJjbIX TeE,
PAIOB. peIMeToB? MOJIy4yaTh Pe3yJIbTaT ¢
MuurpamMm Y4€TOM TOTPELIHOCTH
6. H3mepenue UYto Takoe nepuoj? Hayuunrtscs uzmepsats
BPEMEHH. Kaxk nzmeputh Maibiin epuo/ KojebaHui
MuncekyHaa. Mepuo/i BpeMeHu? MasTHUKA
7. Kontponpnas Kaxk onpenenuts Hayuurcs npoektupoBath
pabora Nel poOJIeMHbIE 30HbI B VHJVBH1yalbHbIM MApLIPYT
W3YUYEHUU TEMBbI? BOCIIOJTHEHUS! TPOOJIEMHBIX 30H
B U3YUYEHUH TEMBbI
8. Cger u cekTp Kaxkue Ob1BatoT [ToHumaTth cieKTpaabHbIN
HCTOYHUKHU cBeTa? cocras 0eJIoro cBera,
UYro Takoe cnekTp? Hay4MUThCSl CMEIINUBATh JIy4n
pa3HbIX 1[BETOB
9. [IBeTra u kpacku [Touemy npeamMeTsl Hayuutscs CMEIIMBATh
OBIBAIOT Pa3HOTO KpackH, TEOPETUUYECKHU
uBera’? MpeICKa3bIBaTh PE3yJIbTAT
CMELLIEHMUSI
10. CnoiictBa 3penust | Kak Mbl BUanM? Hayuutbcs ncnonb3oBath
KakoBbl 0CHOBHBIE OCHOBHBIE CBOMCTBA 3pCHUS
CBOMCTBA HAILEro
3peHus?
11. Pacnpoctpanenue | Kak pacnpocTpansieTcs Hayuurcs ucnons3oBaTh
CBETa. cBeT? YTo Takoe TeHb U MIPUHIIUIIBI PACTIPOCTPAHECHUS
MOJIyTE€Hb? CBE€Ta, Pa3IN4aTh TEHb U
MI0JIyTE€Hb
12. Orpaxenue cBera. | Kak orpaxaercs cBet? Kak Hayuutbcs ucnonab3zoBaTh

MOJTy4yaeTcst n300pakeHue B
3epkane? Yro Takoe
nepuckorn?

MIPUHIIMITEI OTPAKEHUS CBETA,
CTPOUTH M300pakeHUs B
3epKajie




13. [Ipenomnenue Kak Bener cebst cBeT Ha HayuunTbcs cTpouTh X011
CBETA. I'PaHULE IBYX NPO3PAYHBIX Jydel Ha IpaHULE ABYX
Ten? MIPO3pavyHbIX Cpea U
MOJIEJIUPOBATh HA UX OCHOBE
HaOI01aeMble
¢bu3nuecKue sBICHUS
14. Jlyna. UYro takoe yna? HayuwnTcs npuMeHaTh
IToueMy oHa yBenu4HMBacT AJITOPUTM TIOCTPOEHUS X0Aa
n300pakeHue? Jydel Ha TpaHuIle ABYX
IIPO3pavyHbIX CPEL,
KOHCTPYHUPOBATh JIyIy

15. KonTtponsn Kak onpenenuthb HayunTcs npoektupoBarthb
as pabora IpOo0OJIEMHBIE 30HBI B MHAUBUAYaIbHBINA MapUIpyT
No2 M3YUYEHUU TEMBI? BOCITOJTHCHHS TTPOOJIEMHBIX

30H B U3YYEHHUU TEMBI

16. Conneynas Yro takoe ConHeuHas Hayuntscs monenupoBarsb
cucrema. cuctema? Kakos ee napameTpsl ConHEuHOM

pa3mep? Kakue 00beKThI CUCTeMBI B MaciTabe
ecTb B CoHeuHOI
cucrteme?

17. JIuneiinas u Yro Takoe yriosas Hayuutscs paccunThiBaTh

yIioBasi CKOpocTH. ckopocTs? Kak ee YTJIOBYIO U JTMHEUHYIO
BBIUNCIIUTH? CKOPOCTH Ha pUMepe

JIBIOKEHUS! 00BEKTOB

ConHe4HOM cuCTeMbl

18. OpueHTrpoBaHu Kak Hayuurbcst OpueHTUPOBATHCS
€ JHEM. OpUEHTUPOBATHCS Ha Ha MECTHOCTH 110 KOCBEHHBIM
ConHeuHble Yachl. | MeCTHOCTH 0e3 npusHakam, 1o CosHiy.

kommaca? Kak y3Hathb Hayuutbcs KOHCTpyupOoBaTh

BpEMS 10 COJTHEYHBIM COJIHEYHBIE Yachl U

qacam? CUMTHIBATh IO HUM BPEMsI

19. OxouononsipHble Kakwue co3seznus Hayuntcs nosp3oBarbes

CO3BE3 U, HaOmogarorcs B CeBepHOM KapTO# 3Be3JHOTO Heba
OKIIMNTHKA. HOJTyIapuu?

Kak paborats ¢ kaproit

3BE3/IHOro Heba?

20. ConHeuHble U Kaxk n mouemy npoucxomsr Hayuwurcs nosnb3oBaTbes
JIyHHBIE 3aTMEHMA? KapToil 3Be3HOT0 Heba Mpu
3aTMEHHUSL. OIpe/ieNIEHUH apaMeTpoB

3aTMCHUH,
MOJIEJTUPOBATh
COJIHEYHBIE U JIyHHbIE
3aTMEHHUS

21. Hcrtouynuku 3Byka | YTo Takoe 3ByK? HayunTecs noHMMaTh

I'ie nosiisiercst 3ByK? MIPUHLIMIIBI TOSIBJICHUS 3BYKa,
W3rOoTaBJIMBaTh UCTOYHUKHU
3ByKa

22. BeicoTa 3ByKa. ITouemy ectb Hayuurcs BbIABIATH

3BYKH Pa3HON BBICOTHI? MIPUHLIMIIBI POKICHUS 3BYKa
pa3HOi BBICOTHI U
KOHCTPYHPOBaTh UICTOYHUKHU
3ByKa pa3HOH BBICOTHI

23. Kak mbI capimum? | Kak paGoTtaet Hami ciyx? Hayuurcs npuHImnam

Kak MoxHO niepeniaBaTh
3BYK?

nepenavyn 3ByKa,
CKOHCTPYHUpPOBaTh TeseoH




24.

CaoiicTBa 3ByKa.

Kak pacnpocrpansercs 3Byk?

BrIsABUTE IapameTphl
pacnpoCTpaHEeHus 3ByKa B
pa3sIM4YHBIX CPElaX Ha OCHOBE
IIPEBIAYILETO OIBITA,
HAy4HThCS ONPEIEITh
paccTosiHUE JO NCTOYHUKA
3BYKa

25. Kontponen Kak onpenenutsb Hayuurcs npoekTupoBath
as pabora IpOOJIEMHBIE 30HBI B WMHAUBUAYaIbHBINA MapUIpyT
Ne3d. W3YUYEHUU TEMBI? BOCITOJTHCHHS TTPOOJIEMHBIX
30H B U3YYEHHUU TEMBI
26. KéctkocTs 1 Ot yero 3aBUCHT TPOYHOCTh | HayuuTbesa oTIM4aTh BUIBI
IIPOYHOCTb. ten? Kak yBennuurhb nepopmanui,
KECTKOCTb? KOHCTPYHUPOBAaTh OOBEKTHI C
Pa3IMYHON MPOYHOCTHIO,
BBIJICNIATH HEOOXOIUMYIO
uHpOpManuio: 00BICHITH
bu3nueckue sBIEHUs, CBA3U
Y OTHOILICHUS, BBISIBJIIEMbIE
B X0/1€ UCCJIEIOBAHUS
IIPOYHOCTHBIX
XapaKTepUCTHK Tela
27. IleHTp TsKECTH. Yro Takoe ueHTp Hayuutscs
Tsoxectu? Kak ero HKCIEPUMEHTAIBHO
O0OHapyXUTh? OIPEEIATH ITOJI0KEHNE
LIEHTpa TSKECTHU TeJa
HENpPaBUJIbHON (OpMBbI
28. Bunsl paBaoBecusi,  Kakue ObIBatoT BUIbI Hayuurtbcs pa3znuyaTh BHIIBI
paBHOBeCHS? paBHOBeECHS], KOHCTPYHPOBATh
00BEKTHI C MOBBIIIEHHON
YCTOMYHMBOCTHIO
29. Y CTOWYUBOCTS. Kak yny4murs HayuuTtcs BbISBIATH
YCTONUMBOCTB? apaMeTpsl, OT KOTOPBIX
3aBUCUT YCTOMYMBOCTb,
KOHCTPYHPOBaTh OOBEKTHI C
MOBBIILIEHHOU
YCTOMYHMBOCTHIO
30. PaBHOBecue Yro takoe ppryar? Hayuutbcs ypaBHOBEIIMBATH
pblyara. Korna peruar Haxoaurcs B pBIYar U TEOPETUYECKU
paBHOBecUU? paccUnTHIBaTh YCIOBHS
€ro paBHOBECHS
31. Wuepuus. Yro takoe nuHepuus? HayuunTcs moHuMars siBlieHUE
KakoBbI nposiBiieHus WHEPLHU U KOHCTPYUPOBATh
WHEPTHOCTH TEJN B 00BEKTHI, B KOTOPBIX OHO
OKpYyXarolieMm Mupe? MpOSIBISIETCS
32. KontponsH Kak onpenenuthb Hayuurcs npoekrupoBath
ast pabota Ipo0OJIEMHBIE 30HBI B MHAUBUAYaIbHBINA MapuIpyT
Ne4. U3Y4YEHUU TEMBI? BOCIIOJIHEHHSI IPOOIEMHBIX
30H B U3YYE€HUU TEMBI
33. 3amuTa mpoekToB. | Kak co3naTh v 3allUTUTh Hayuutbcs npeacraBisTh
HCCJIEIOBATENBCKYIO PE3yIIbTATHI
U\ TIPOEKTHYIO HCCIIeI0BATENLCKON /U
paboty? MIPOEKTHOM pabOThI
34. 3amuTa mpoekToB. | Kak co3naTh U 3allUTUTh Hayuutbcs npeacraBisTh

HCCIIEI0BATENBCKYIO U\IIIN
MIPOEKTHYIO padoTy?

pe3yJIbTaTh
HCCIIeI0BATENLCKON /U
IIPOEKTHOM paboThI




Bropoii rox

Ne jaara Tema ypoka Pemaembie npo61emMbl PesyabTaTsl 00yyeHus
1. H3mepenue Kak n3meputs pazmep Hayuwures ¢
IuHBL. MeTton MEJKHX MTOMOLIbIO METO/A PSJIOB.
PSIOB.
2. N3mepenue Kaxk n3mepurs Hayuurcs uzmepsats nuamerp
TUuaMeTpa. amMeTp TOHKHUX T€J, ONPEIENSITh
Muxkpowmertp. LMJIMHIPUYECKOT PE3yJIbTaT C MOrPELIHOCTBIO.
o Tena? Yro Hayuutbcst BBIUUCISTH IJIUHY
TaKoe OKPYHOCTH
MHKpoOMETp?
3. N3mepenue Kaxk uzmeputs miomanb Hayuutbcs uzmepsats u
TUTOIIIA M. Kpyra? paccuuTHIBaTh IUIOMIA b KpyTra
Yucno
ITudaropa.
4. N3mepenue Kakwne eme cymecTByror Hayuutscs n3mepsTs miomais
TUTOIIA N CHOCOOBI U3MEPUTD TeJa METO/IOM 3aIoJIHEHUS,
MIOBEPXHOCTH. wiouaas? U3MEPSITH U PACCUUTHIBATH
Kak u3meputs mnomaas wionaab chepsl
chepsl?
5. Nsmepenne Uto Takoe MeH3ypka? Hayuutbcs u3mepsats 00bem
o0bema. Kak ¢ nomoreto Hee Teja ¢ MOMOUIbI0 MEH3YPKH,
Memnsypxa. ornpeaensiTs o0beM Tena? paccuuThIBaTh 00BEM HIapa
6. N3mepenne Kakwue eme cyiiecTByoT Hayuutbcst KOHCTpYyHpOBaTh
MAacCBhl. CHOCOOBI U3MEPEHUS] MACChI| PUMCKHE BECHI U OIPEACTIATH C
Pumckue Bechl. Tena? MTOMOIIBIO0 HUX Maccy Teja
UTto Takoe puMCKue BeChl?
7. [TepcniekTuBa. Uto Takoe BUAMMBIN U Hayuutbcst oTamyaTh MICTUHHBIN
Buaumeri WCTUHHBIN pa3Mepsl Tena? | | YIJIOBOW pa3Mephl Tela, ¢
(yrioBoif) MOMOIIBIO YTJIIOBOTO pa3Mepa
pasmep. ONpEeIEsTh UCTUHHBIN
8. KontponbHas Kak onpenenuts Hayuurcs npoektupoBath
pabota Nel. npoOJIeMHbIE 30HbI B WHAWBUAYAIbHBIN MapLIpyT
W3Y4YEHUU TEMBI? BOCIIOJTHEHUSI TPOOJIEMHBIX 30H B
W3Y4YEHUU TEMBI
0. CmeHa BpeMEH [Touemy HayuuTbcs BBISBISTH IPUUHHBI
rozaa IIPOUCXOJIUT CMEHBI BPEMEH r'0J1a Yepe3
CMeHa BpeMeH MOJIETTUPOBAHUE B3aUMHOTO
roga? noyoxeHus 3emiim 1 CoJiHIa,
OTIpeEIATH 00JaCTh MOJISPHOTO
KpyTra ¥ TPOITUYIECKYI0 001acTh
10. Cwmena ¢a3 Jlynsl. | Uro Takoe ¢a3za JIyHb1? Hayuutbcs BBISBIATH IPUYUHBI
[Touemy MeHsieTcst BumuMasi cMeHbl a3 JIyHsl yepes
dbopma myHHOTO AMCKA? MOJIETTUPOBAHUE B3aHMHOTO
0JIO’KEeHUs 3emiid, JIyHbl u
ComnHiia, onpeaensTh BpeMs 1o
daze u monoxeHuro JIyHsI
11. AcTtepusmbl Kakue co3Be3aus Hayuutscs pabotats ¢
BECCHHETO, HabOmoaroTcss B CeBEpHOM | KapTOi 3BE€3THOTO Heba
JIETHETO U MOy Iapuu?
3UMHETO Heoa. Kak paboTtats ¢ kapToit
3BE3IHOro Heba?
Uto Takoe actepusm?




12.

OpueHTupoBaHue
HOYBIO.
3BE3IHBIE YACHL.

Kaxk
OPUEHTHUPOBATHCS

Ha MECTHOCTH 0e3
KoMmaca?

Kak y3nats Bpems 1o
3BE3HBIM Yacam?

Hayuutscs opueHTHpOBATHCS Ha
MECTHOCTH I10 3BE3aM.
Hayuutscs kOHCTpYyHpOBaTh
3BE3/IHBIC YaChl U CYUTBIBATH 10
HUM Bpems

13. Kontponsn Kak onpenenuth HayuunTcs npoexktupoBath
ast pabota npoOJIeMHbIE 30HbI B VHAVBUAYAJIbHBII MapUIpyT
Ne2 U3Y4YEHUU TEMBI? BOCIIOJIHEHUS TPOOJIEMHBIX 30H B
U3Y4YECHUH TEMBbI
14. Crpoenue N3 yero Bce cocront? HayuunTbcs pazianyaTh NOHATHS
BEIIECTBA. "(puzmueckoe Teno" u
ATOMEI U "BerectBo", "aTtoM" 1
MOJIEKYJIBL. "monekyna". Hayuutscs
MPUHLIMIIAM 3aITUCH XUMHUYECKUX
(dhopmMyJ BEIecTB
15. JIBrxeHue KakoBo konn4ecTBo Hayuurtbcst hopmynrpoBath
MOJIEKYII. MOJIEKYJI B Tesax? nousitue "auddys3us”,
Huddysus. Kak nBuxyTtcs MoneKyibl? | BBISICHUTH PUHIIMIIBI
JIBUKEHMSI YAaCTHI] B BELLIECTBE
16. B3aumoneiicteue | Kak B3anMoAeicTByIOT Hayuutscs
MOJIEKYJI. MOJIEKYJIBI? TEOPETUYECKU
[ToBepxHOCTHOE B yem 3akntouaercs 000CHOBBIBATH SIBJICHHE
HaTSDKEHUE. SBJICHUE TIOBEPXHOCTHOTO IIOBEPXHOCTHOT'O
HaTSKEHUS HaTSKEHUSI C TOUKU
KUAKOCTU U B YEM €TI0 3peHus B3aUMOJEHCTBUS
PUYHHBI? MOJIEKYJI,
JEMOHCTPUPOBATh
SBJICHUE
IIOBEPXHOCTHOT'O
HaTSKEHUS
17. CMmauuBaHue u IToueMy HEKOTOpPBIE HayuunTbcs 1eMOHCTpHUpOBATH
KallWUISIPHOCTh. | YKUAKOCTU MPUIUIAIOT SBJICHUSI CMaUMBaHUA U
K TBEpAbIM Tenam? B KallWJUIAPHOCTHU U
YeM 3aKJI0YaeTcs TEOPETUYECKHU OOBSICHSTH UX C
SBJICHUE TOYKH 3PEHUs
KaIllWJISIPHOCTU ? B3aUMOJICHCTBHSI MOJIEKYT
18. ArperaTHsle B uem oTiinune Hayuurtscs paznuyats
COCTOSIHUSI. arperaTHbIX COCTOSTHUI arperaTHble COCTOSIHHS BEILECTBA
[InotHOCTH Ha MUKpoypoBHe? Uto u
BELIECTBA. TaKO€ IJIOTHOCTh U KaK OOBSICHATB 3TO pa3inyue ¢
€€ U3MEpPUTH? TOYKH 3PEHHUS B3aUMOJICHCTBUS
MOJIEKYII.
Hayuurtbcs paccunThiBaTh
IUIOTHOCTB BELIECTB.

19. JlaBnenue Kaxk kuakoctu u rassl Hayuutscs neMoHCTpUpOBaTh
KHUJIKOCTEN U OKa3bIBaIOT J1aBJICHUE? OCHOBHBIE IIPUHLUIIBI OKa3aHUS
ra3oB. U Tiepejauy 1aBJIeHUs

KUAKOCTSAMHM U Ta3aMu

20. AtmochepHoe Yro takoe HayuuTbcst 7eMOHCTpUpOBAThH

JIABJICHUE. aTMocdepHoe 1aBieHue? ABJICHUS, CBA3aHHbIE C HATMYUEM

aTMOC(EpHOTO TaBJICHUS




21. TerutoBele Kaxkne cymectByror mkainsl | HayuuTbcs onpenensrs
CBOICTBa Temneparyp? TeMIeparypy,
TeN. Kak BiausieT TemnepaTypa Ha| J1I€MOHCTPUPOBATH U
BEIIECTBO? OOBSACHSTH SBJICHHUS
TEIUIONPOBOAHOCTH U TEIJIOBOTO
paciivpeHus Temn
22. KoHnTponsn Kaxk onpenennts Hayuwurcs npoektupoBath
as pabora MpOoOJIEMHBIE 30HBI B WHAUBUAYAIbHBIN MapUIpyT
Ne3 W3Y4YEHUU TEMBI? BOCTIOJTHEHMSI IPOOJIEMHBIX 30H B
M3YYEHHUU TEMBbI
23. Cuna TspxecTH. Yro Takoe cuna? Hackonbko, Hayuuthes pasnuuaTth
Cuna BEJIMKO Pa3HOOOpa3ue CUJI B| CHIIbI TSXKECTH U
YOPYrocTH. npupose? YOPYTOCTH,
24, Cuna UTo Takoe CHIIbI CyXOIo U Hayuutbcs geMoHCTpUpOBaTh U
COIIPOTHUBIIE BSI3KOT'O TpEHUS? OOBSCHATH HATMYUE CUJI CYXOTO U
HUS BS3KOT'O TPEHUsI, KOHCTPYHPOBATh
MEXaHU3Mbl, B OCHOBE MPUHIIUIIA
JIEHCTBHSI KOTOPBIX JISKUT TPEHHUE
25. Cuna Apxumena. | Ilouemy Tena mnaBaroT? Hayuurscs neMoHCTpUpOBaTh
[InaBanue tem. HaJM4Me BBITAIKUBAOIIEH CUIIBI,
BBISIBJIATH YCJIOBUSI IIJIAaBAHUS TEJl
26. PeaxktuBHOE Kak neraroT pakeTni? Hayuutbcst KOHCTpYHpPOBATH
JIBUKEHUE. TeJa Ha PEaKTUBHOM TATE U
O0O0BSACHATH IPUHLIUIT UX
paboThI
27. DJIeKTpU3aIHs. UTo TaKkoe JEKTPUUECKUI Hayuutbcst aeMOHCTpUpPOBATH U
DNEKTPUUECKHIA 3apsn? Kak OOBSICHSTH SBJICHHE
3apsi. HARJIEKTPU30BATh TENO? AIIEKTPU3ALIUN
28. Onektpuyeckuit | Urto Takoe Hayuutbcs neMOHCTpHUpPOBATH
TOK. AIIEKTPUYECKUI TOK? U OOBSICHATH SIBJICHHE
[IpoBoHMKY U Kak ynpaBiste AIEKTPONPOBOJHOCTH
W30JISITOPBL. JBUKEHUEM 3apsa0B?
29. DJeKTpuyecKast Urto Takoe snekTpuyueckas Hayuurcs untaTth U COCTaBIATH
LETb. uens? Kak cobpats ee o AIIEKTPUYECKUE CXEMBI,
DJeKTpuyecKast 3JIEKTPUUECKOHN cxeme? KOHCTPYHUPOBATh JIEKTPUUECKUE
cxeMa. Lenu
30. [TocTositHHbIE UTo0 TakO€ MarHUTHOE Hayuutbcs onpenensitsb
MarHuThl. B3aUMO/IEHCTBUE? 00J1aCTH MarHuTa, BhISIBIISTH U
MCIOJIb30BaTh MarHUTHBIE
CBOMCTBA T
31. OnektpoMaruuthl | Kak caenars Hayuutbcs neMOHCTpUpPOBATH
AJIEKTPOMArHuT? U OOBSCHSATH SIBJICHHE
AIIEKTpOMarHeTu3IMa
32. KonTtpomnbHast Kak onpenenuth HayuuTcs npoektupoBath
pabota Ne4 MPOOJIEMHBIE 30HBI B WHAUBUAYAIbHBINA MapUIpyT
U3Y4YEHUU TEMBI? BOCTIOJIHEHHSI IPOOJIEMHBIX 30H B
M3YYEHUU TEMbI
33. 3amuTa rnpoektoB. | Kak co3nare u 3a1IMTUTH HayuuTbcs npencraBiarhb
HCCIIEIOBATENLCKYIO U\WJIM | Pe3yJIbTaThl HCCIIE0BATEIbCKON
MIPOEKTHYIO paboTy? W/WTH IPOCKTHON pabOoThI
34. 3amuTa npoekToB. | Kak co3nare u 3alIUTUTH HayuuThcs npencraBiarhb

MCCIIEIOBATEILCKYIO H\WIJIH
IPOEKTHYIO paboTy?

PE3yNbTaThl UCCIIEIOBATEBCKON
W/WATTY IPOCKTHOM PadOTHI




