


MnaHupyemMble pe3ynbTaTbl OCBOEHUA NPOrpamMmbl BHEYPOUYHOM AeATENbHOCTU «QKCNepuMeHTapun no
c¢usuke» (c ucnonb3oBaHMem ob6opyaoBaHUA «Touka pocTa») B 7-9 Knaccax.

Peanusaumsi nporpammbl CrnocobCTBYET AOCTUXKEHMIO CreaylownX pe3ynbTaToB:

JInyHOCTHBIE:

B chepe NMMUYHOCTHBLIX YHMBEpPCanbHbIX Y4EOHbIX AENCTBUIA YYaLLMXCS:
* y4yebHO-No3HaBaTeNbHbIM MHTEPEC K HOBOMY y4eBbHOMY MaTepuany 1 cnocobam peLleHusi HOBOW 3agauu;

* OpUeHTaLus Ha NoHUMaHWe NPUYKUH ycrexa Bo BHEy4YeOHOM AeATenbHOCTY, B TOM YKCIE Ha caMOaHanus u
CaMOKOHTPOSb pe3yrnbTaTa, Ha aHann3 COOTBETCTBUS Pe3ynbTaToB TPEOOBaHNAM KOHKPETHOW 3agauu;

* CNOCOBHOCTL K CAMOOLIEHKE Ha OCHOBE KpUTEPUEB YCNELLHOCTU BHEYy4eOHOM OeATeNbHOCTY;
Ob6yyarowjuticsi nony4um 803MOXHOCMb 0111 hOPMUPOBAHUS:

* BHyTpeHHeIZ no3nunn WKOJNbHUKA Ha YpOBHE MOJTOXUTENTIbHOIO OTHOLLEHUA K LWKOoJ1e, NMOHMMaHUA HeobXxoanmMocTun
Y4€eHuA, Bblpa>KeHHOro B npeoGna,u,aHMM y‘-IGGHO-I'IO3HaBaTeJ'IbeIX MOTUBOB,

* Bblpa)KeHHOIZ yCTOIZ‘-II/IBOVI yqe6Ho-n03HaBaTean0|71 MOTUBaAUUN YH4EHUA;

* YCTONYMBOIO y4ebHO-N03HaBaTENBHOIO MHTEPECA K HOBLIM OBLLMM cnocobam pelleHns 3agau.

MeTanpegmeTHble:

B cdhepe perynaTuBHbIX yHUBEpPCAIbHbIX YY4EOHbLIX 4ENCTBUN YYaLLUXCS:

* NNaHNpoBaTb CBOU AENCTBUS B COOTBETCTBUM C MOCTaBIIEHHOW 3aajvei U YyCNoBUsIMI ee peanusauuy, B TOM Yucne
BO BHYTPEHHEM MIaHe;

* YYNTbIBATb YCTAHOBMNEHHbIE NPaBuna B NIaHNPOBaHUN U KOHTPOre cnocoba peLleHuss;
* OCYLLECTBIIATb UTOTOBLIV U NMOLLIArOBbIA KOHTPOSb MO pe3ynbTaTty;

* OLleHMBaTb NPaBUITbHOCTb BbINOSIHEHWS ENCTBUS HA YPOBHE aleKBaTHOW PETPOCTNEKTUBHOW OLIEHKN COOTBETCTBUS
pe3ynbTaToB TpeboBaHVAM JaHHOW 3a4a4u 1 3agadvHoin obnacTu;

* afieKBaTHO BOCTPUHUMATb NPEANIOXEHMS U OLEHKY YUMTENEN, TOBapULLIEN, poautenen n opyrux nogen;
* pasnuyaTb cnocob 1 pesynbTaT AeNCTBUS.

Obyyarowjuticst noaay4um 803MOXHOCMb Hay4YuUmcs:

* B COTPYAHUYECTBE C yYUTENIEM CTaBUTb HOBblE Y4eOHblE 3adauu;

* NPOABIIATb NO3HaBaATEJIbHYHO UHNMLMATUBY B y‘-le6HOM COTpyAHN4YeEeCTBE,

¢ CaMOCTOATESIbHO aleKBaTHO OoleHuBaTb NpaBUITIbHOCTb BbIMOJTHEHUA OEeNCTBUA N BHOCUTb HEODXoaMMble
KOPPEKTUBbI B UCNOJTHEHME KaK MO Xo4y ero peanusaunn, Tak n B KOHLE OEencTBus.

B cdepe no3HaBaTenbHbIX YHUBEPCAlbHbIX Y4EOHbBIX 4ENCTBUIN yYaLLMXCS:

* OCYLLIECTBISATb NMOUCK HEOOXOAMMON UHPOPMAaLMK NS BbINONHEHMS BHEYYEOHbIX 3a4aHui C UCNONb30BaHUEM
y4eBHoW NuTepaTypbl U B OTKPLITOM MHOPMALIMOHHOM NPOCTPaHCTBE, SHUMKIONEANIA, CPaBOYHMKOB (BKIOYas
3NEKTPOHHbIE, LUGPOBbIE), KOHTPONIMPYEMOM NPOCTPaHCTBE

WHTepHeTa;

* OCYLLECTBNATL 3anuchk (oukcaumio) BeIBOPOYHOM MHAhOpMaLMM 06 OKpyKatoLem Mupe 1 o cebe camom, B TOM Yncne
C NOMOLLbI MHCTpyMeHTOB UKT;

* CTPOUTb COOBLLEHUS], NPOEKTLI B YCTHOW M NMUCbMEHHON hopme;

* NPOBOANTL CPaBHEHME M KnaccuduKauuio No 3agaHHbIM KpUTEPUSM;

* yCTaHaBMNMBaTb NPUYNHHO-CNEACTBEHHbIE CBA3W B N3y4aeMOM Kpyre siBNEHUN;

* CTPOUTb paccyxaeHus B opmMe CBs3M NPOCTbIX CyXKAeHUn 06 06beKTe, ero CTPOeHMM, CBOMCTBAX U CBA3aX;

Obyyarowjuticst nosay4um 803MOXHOCMb Hay4YuUmbCS:



* OCYLLECTBMATb pacLUMPEHHbIA NOUCK MHEPOPMaLIMKM C UCNONb30BaHMEM pecypcoB 6ubnunotek n cetn VIHTepHeT;

* 3anucbiBaTh, PUKCUPOBATL MHGOPMaLNI0 00 OKpY>KatoLLMX ABNEHMAX C MOMOLLbIO MHCTPYMeHTOB WKT;

* OCO3HaHHO 1 NPOWN3BOSNIBLHO CTPOUTL COOBLLIEHUSA B YCTHON N MUCbMEHHON POPME;

* OCYLLECTBNSATL BbIOOp Hanbonee ahheKTUBHLIX CNOCOBOB peLLeHns 3aa4 B 3aBUCMMOCTM OT KOHKPETHLIX YCIOBUIA;
* CTPOUTb NOrMYECcKoe paccyxaeHue, BKrovatoLee yCcTaHoBNEHE NPUYNHHO-CIeACTBEHHbIX CBA3EN;

* MOIyT BbINTU Ha TGOpGTVI‘-IGCKVIVI YpOBEHb pelleHnda 3adad: peeHne no onpeneneHHomy nnaHy, snageHume
OCHOBHbIMWM Npnemamun peleHna, OCoO3HaHNA OeATENIbHOCTU MO peLleHNIo 3aaayn.

B chepe KOMMYHUKaTUBHbIX YHMBEPCASbHbIX y4eOHbIX JENCTBUI YYaLLMXCS:

* aflekBaTHO UCMONb30BaTb KOMMYHMKATUBHbIE, MPEX/E BCErO - peyeBble, CPeAcTBa ANns pelleHns pasnmyHbIX
KOMMYHUKaTUBHbIX 3a/a4, CTPOUTb MOHOrMormyeckoe cooblieHre, BnaaeTb AManornyeckon opmMoin KOMMyHUKaLIK,
NCronb3ysi, B TOM YMCre cpeacTsa v UHCTPYMeHTbl VKT 1 AncTaHUMOHHOIO 06LWEeHMS;

* [onycKkaTb BO3MOXHOCTb CYLLIECTBOBAHUS Y NMoAen pasnmyHbIX TOYEK 3peHUsl, B TOM YMCIe He COBMaaaloLLnX C ero
COGCTBEHHOM, Y OPUEHTMPOBATLCA Ha MO3ULIMIO MapTHepPa B OGLLEHUN 1 B3aUMOAENCTBUMY;

* YYNTbIBATb PasHble MHEHWNSI U CTPEMUTLCSI K KOOPAUHALUMM PasfnyHbIX NO3ULMIA B COTPYAHUYECTBE;
* hopMynMpoBaTh COGCTBEHHOE MHEHME U NO3ULNIO;

¢ goroBapumBaTtbCa U NpnUxoanTb K o6u.|,emy pewieHunto B COBMECTHOW OeATENbHOCTU, B TOM YKUCHE B Cutyauumn
CTOJIKHOBEHUA UHTEPECOB;

Obyyarowjutics noay4um 803MOXHOCMb Hay4YumbCs:

* YYUTBIBATb U KOOPAMHUPOBATL B COTPYAHUYECTBE OTNINYHBbIE OT COOCTBEHHOW NO3ULMK APYrUX Noaen;
* YUUTbIBATb Pa3Hble MHEHUS M UHTEPECHI N 0BOCHOBLIBATb COBCTBEHHYHO NO3ULINIO;

* NOHUMAaTb OTHOCUTENbBHOCTb MHEHWUI N MOAXOA0B K PELLUEeHMI0 NPoGnemMbI;

* apryMeHTMpoBaTb CBO MO3ULIMI0 U KOOPANHMPOBATL €€ C NO3MUMAMI NapTHEPOB B COTPYAHNYECTBE NpW BblipaboTke
06LLEero pelleHnst B COBMECTHOW AeATENbHOCTY;

¢ 3afaBaTb BOMNpPOCHI, Heobxoaumble angd OopraHmnsauumu cobCTBEHHOW AEATENBHOCTM U COTpyaHun4ecTBa C NapTHEPOM;

* OCYLLEeCTBIATb B3aVMHbIN KOHTPOJ1b 1 OKa3blBaTb B COTpyAHNYeCTBE HGOGXOD,VIMyI-O B3anMMOnomolLlb.

MpeameTHbIe:

- OPVMEHTUPOBATLCS B SBNEHUSIX U 0GbEKTax OKpY»KatoLLero Mnpa, 3HaTb rpaHuLbl X NPUMEHUMOCTH;

- NOHUMaTb onpeaeneHns MPUaNYeCcKMX BENNYMH U NOMHUTL onpeaensiiowmne popmyrnbl;

- NOHUMAaTb KaKUM OU3NYECKMM MPUHLMNAM M 3aKOHaM NOAYMHSIOTCS Te UIN UHblEe OOBLEKTHI U SIBNEHUSI NpUpoabl;
- 3HaHVMe MOZEeNu Nnoucka peLLeHnn 4ns 3agad no usmke;

- 3HaTb TEOPETUYECKME OCHOBbI MaTEMAaTUKM.

- NpYMeYaTb MOAENN SIBNEHUIN M 06EKTOB OKPYXKaKLLEro MUPa;

- aHanu3MpoBaTb yCroBMe 3aaauu;

- nepecopMynupoBaTb ¥ MOAENUPOBaThb, 3aMEHSITb UCXOAHYIO 3afavy OpYro;

- COCTaBNATb MriaH peLLeHus:;

- BblABUraTb U NPOBEpsiTL Npeanaraemble A peLleHnsi rmnoTesbl;

- Bnagetb OCHOBHbIMU YMCTBEHHbIMU ornepaunamMn, CoOCTaBIALWLMMUN NMOUCK peLlleHnda 3aaaun.

CopeprxkaHue nporpaMmMmbl BHEYPOUYHOM AeATENIbHOCTHU
7 knacc

BBepeHue. BeoagHoe 3aHaTMe. Llenu n 3agayn kypca. TexHuka 6e3onacHocTu.



Ponb JKCnepuMeHTa B XXU3HU YernoBeka.

Teopus: N3y4nTb OCHOBbLI TeOpun norpeLltHocTen. MorpelHocT NpsiMbIX U KOCBEHHbIX M3MepeHUI, MakcumansHas
NOrpeLLHOCTb KOCBEHHbIX U3MEPEHUI, YHET NOrpeLlHOCTEN N3MEPEHNI NMPU NOCTPOeHMM rpadmkoB. lNpeactaBneHue
pe3ynbTaToB U3mepeHun B doopme Tabnuu 1 rpacmkos.

lNpakmuka: OCHOBbI TEOPMUN MOrPELLHOCTEN NMPUMEHATL MPY BbIMOSIHEHWUN 3KCNEPUMEHTASbHBIX 3a4ad, NPaKTUYeCKUX
paboT. (c ucnonb3oBaHMem obopynoBaHuUA «Touka pocTar)

Xapakmepucmuka 0CHO8HbIX 8UA08 desimesibHoCMu:

MprBOANTL NpUMeEpPbI 0OBLEKTOB N3y4HeHnst nsnkn (hunsmnyeckne aerneHnsl, ouandeckoe Teno, BeLecTBo, hnsnyeckoe
none). Habnogatb 1 aHannanpoBaTb uranyeckue sineHns (HOUKCUpoBaTb U3MEHEHUSI CBOMCTB OOBbEKTOB,
cpaBHMBaTb UX M 0606LaTh). MO3HAKOMUTLCS C SKCMEPUMEHTANbHBIM METOAOM UCCreaoBaHns npupoabl. Coopka
NprMOOpPOB M KOHCTPYKLMIA. crnonb3oBaHne namepuTternbHbiX Nprbopos. BeinonHeHne nabopaTopHbIX U NPaKkTUYECKNX
paboT. [JuarHocTMka 1 ycTpaHeHne HemcnpaBHOCTEN

npubopoB. BbicTpanBaHue rmnote3 Ha OCHOBaHUN UMEHLLNXCA AaHHbIX.
MexaHukKa.

Teopusi: PaBHoMepHOe 1 HepaBHOMEPHOe ABWXeHue. ['paduyeckoe npeacrasneHme asmxkeHus. PeweHne
rpacomyecknx 3agad, pacyeT NyTn 1 CpeaHemn CKOPOCTM HEPaBHOMEPHOMO ABWKEHUSA. [TOHATUE MHEPLUN N UHEPTHOCTMW.
LleHTpobexHas cuna. NMpuMmeHeHne AaHHbIX (OM3NYECKUX NOHATUN B XU3HEAeATEeNbHOCTN Yernoseka. Cuna ynpyrocTu,
curna TpeHust.

lpakmuka: ViccnegoBaHue 3aBUCUMOCTY CUINbI YIPYrOCTU, BO3HUKAKOLLEN B MPYXUHE, OT CTeneHn aedopmavim
npyxuHel. Onpeaenexune kosdduumneHTa TpeHust Ha TpnubomeTpe. (C ncnonb3oBaHUeM o6opyAaoBaHusA «Touka
pocTar)

WccnepgoBaHme 3aBUCMMOCTU CUTb TPEeHUA OT CUJbl HOpMaJibHOIo AaBrieHnA.
Xapakmepucmuka OCHOBHbIX sudoe OesimesibHOCMU:

AHanus Tabnuu, rpadmkos, cxem. MNonck obbAcHeHNs1 HabnogaembiM cobbiTuaM. OnpeaeneHne CBOMCTB NpMGopPoB
Mo 4YepTexam u Mmogensam. AHanm3 BO3HMKaLWMX NpobneMHbIx cutyauuii. MsobpaxaTtb cucteMy KoopauHar,
BblOMpaTh TENO OTCYETA U CBA3bIBATL EM0 C CUCTEMON KoopAMHaT. Micnonb3oBaTe CUCTEMY KOOPAUHAT ANs U3yYeHus
NpsiIMONMHENHoro ABmxeHus Tena. Coopka NpMbdopoB 1 KOHCTPYKUMIA. Mcnonb3oBaHe n3aMepuTerbHbIX NpnbopoB.
BbinonHeHne nabopaTopHbIX U NpakTU4eckmx paboT (c ncnonb3oBaHMeMm o6opyaoBaHus «Touyka pocTay).
[narHocTuka n ycTpaHeHMe HeucnpaBHOCTEN NpMBopoB. BbicTpanBaHme rMnoTe3 Ha OCHOBaHUN UMEHLLMXCS AaHHBbIX.
KoHcTpyupoBaHue 1 MmogenupoBaHue. BoinonHeHne 3agaHnii No yCoBEpPLLUEHCTBOBaHMIO NpMbopoB. Pa3paboTka
HOBbIX BapuaHTOB OMbITOB. Pa3paboTka 1 NnpoBepka METOAMKN SKCNiepumeHTaneHon paboTel. PaboTa B Manbix
rpynnax. AHanuaupytoT, BbibupatoT 1 060CHOBLIBaOT CBOE peLleHune, AencTeus. [NpeactaBneHne pesynbTaToB
napHOW, rpynmnoBoi AeATeNbHOCTU. YyacTve B guarnore B COOTBETCTBMM C MpaBMriamMmmy pe4eBoro noBegeHust.

I napocratuka.

Teopus: 3akoH Apxumepga, 3akoH lNMackans, rmgpoctTaTuyeckoe AaBrieHne, coobLaroLlmecs cocyabl, rmapaBnmyeckme
MaLLWUHbI.

lMpakmuka: 3ad0ayu: BbITankMBalLLas cuna B pasnmnyHbIX cucteMax; Npubopbl B 3agadax (coobLiatoLmecs cocyabl,
rMopaBnuyeckne MalluvHbl, pbldaru, 6rokn). dkcnepuMeHTarnbHble 3a4aHus:

1)namepeHune cunel Apxumeaa, 2)usMepeHne MOMeHTa CuIbl, AEACTBYHOLLErO Ha pblyar, 3)u3MepeHne

paboTbl CUnbl yIpyroctTy Npy nogbeme rpysa ¢ NoMoLLb0 NOABWXHOIO UN HenoasuxHoro 6rnoka.(c
ucnonb3oBaHueM obopyaoBaHus «Touka pocTa»)

XapaKmepuchKa OCHOBHbIX 8UG08 0esImerIbHOCMU:

AHanua Tabnuu, rpadmkoB, cxem. MNonck obbacHeHns HabnogaembiM cobbiTuaM. Coopka NPUGOPOB N KOHCTPYKLIMIA.
VMcnonb3oBaHune nameputenbHbIX NpUBopos. BeinonHeHe nabopaTopHbIX U NpakTU4eckux paboT. uarHocTuka u
yCTpaHeHne HeucnpasHocTen Npubopos. BeicTpanBaHme rmnoTe3 Ha OCHOBaHUN UMEOLLNXCSA OaHHbIX.
KoHcTpyupoBaHue n mogenupoBaHue. PaboTta B Manbix rpynnax. AHanuanpyoT, BbloMpatoT 1 000CHOBLIBAKOT CBOE
peluenne, gencteus. MNpeacraeneHne pedynbTaTtoB NApHOW, rPYNNOBON AesaTeNbHOCTU. MoaroToBka COOOLEHN 1
AOKNafoB. YyacTue B Auanore B COOTBETCTBMM C NpaBuriaMmu pevyeBoro noBeaeHus.

CraTtuka.

Teopus: bnok. Peluar. PaBHoBecue TBepablx Ten. Ycnosusi paBHoBecusi. MoMeHT cunbl. [paBuno MoMeHToB. LieHTp
TskecTu. ViccnegoBaHme pasnuyHbIX MexaHn4eckmx cucteM. KomGuHmpoBaHHble 3agadun, UCMonb3ys YCIoBuUS
paBHOBeCKS.

lMpakmuka: N3rotoeneHne paboTaloLlen cucteMbl OrOKOB.



XapaKmepuchKa OCHOBHbIX 8Ud08 BessimesibHoCMu:

AHanua Tabnuu, rpadmkos, cxem. MNonck o6bsicHeHns1 Habngaembim cobbiTuam. OnpegeneHne cBOMCTB NpMbopos
no YyepTexam 1 Mogensam. AHann3 Bo3HMKaKLWMX NpobnemMHbIX cuTyauun. HabnogaTte AeACTBUE NPOCTbIX
MexaHn3MoB. [103HaKOMUTLCA C PU3NYEeCKon MOAENbO «abCoNTHO TBEpPAOE Tenox». PelaTbh 3agaym Ha NpUMeHeHne
ycnoBsusi(npasuna) pasHoBecus polyara. [NpumeHsiTb ycnosme (NpaBuio) paBHOBECUS pblyara ans 06bsiCHEHWS
OENCTBMS PasfMyHbIX UHCTPYMEHTOB, UCMOSb3yeMbIX B TEXHUKE M B ObiTy. COOpKa NpMBOPOB 1 KOHCTPYKLNIA.
Vicnonb3oBaHue namepuTenbHbIX NpnbopoB. BeinonHeHne nabopaTopHbIX 1 NpakTUYecknx paboT. [luarHocTurka n

yCTpaHeHne HencnpaBHOCTEN NpmMbopoBs. BbicTpanBaHme runoTes Ha OCHOBaHMM MMEOLLMXCA OAHHbIX.
KoHCcTpynpoBaHune 1 MmogenupoBaHue. BeinonHeHne 3agaHuin No YCOBEPLLEHCTBOBaHMO Npnbopos. PaspaboTka
HOBbIX BapMaHTOB OMbITOB. Pa3spaboTka n npoBepka METOAMKN SKCMEPMMEHTANbHON paboThl.

PaboTta B manbix rpynnax. AHanMsmpyT, BbIOUpaoT n 060CHOBLIBAIOT CBOE peLLeHne, gencteus. MNpeacraenexnne
pe3ynbTaToB NapHOW, rPYNMNoBOM AeAaTenbHOCTU. MNoarotoBka coodLweHn n goknagoB. OCyLeCcTBNSAIOT CaMOOLEHKY,
B3aMMOOLIEHKY OeATENbHOCTU. Y4YacTue B guanore B COOTBETCTBUM C NpaBuiiaMn pe4yeBoro noBeaeHms.

8 knacc

TennoBble ABNEHUS.

TennoBoe paclumpeHune Ten. lNpouecchl NnaBneHns n oTBeEpAEBaAHMNS, UCMAPEHUSA K
KoHaeHcauuu. Tennonepenaya. BnaxHocTb Bo3gyxa Ha pasHbiX KOHTUHEHTaX.

LemoHcmpauuu: 1. HabntogeHvne TasHus nbaa B Boge. 2. CKOPOCTU UCNapeHUst pasnnyHbIX xkuakocTen. 3. Tennosble
asuratenu éygyuiero.

JlabopamopHbie pabombl (C ncnonb3oBaHueM obopygoBaHus «Touka poctay): 1. MamMeHeHMs ONUHbI Tena npu
HarpeBaHumn n oxnaxaeHun. 2. OTnueka napadmHOBOro congatuka. 3. HabnogeHue 3a nnaenexHvem neaa 4. OT Yero
3aBMCUT CKOPOCTb McnapeHust xxugkoctn? 5. HabnwogeHne TennonpoBOAHOCTM BOAbI M BO3AyXa.

XapakmepucmuKka OCHO8HbIX sudoes OesimesibHOCMU!

CamocTosITENbHO POPMYNMPYIOT NO3HaBaTESNbHYHO 3a4avy. YMEeT C MOMOLLbIO BOMPOCOB A00ObIBaTh HEAOCTaLLY
nHcbopmauuto. Micnonb3oBaHne n3aMepuTenbHbIX NPUGopPoB. BbinonHeHne nabopaTopHbIX U NpakTUYeckmux pabor.
[lvarHocTuka 1 ycTpaHeHne HeucrnpaBHoOCTel NpubopoB. BeicTpanBaHMe rmnoTes Ha OCHOBaHUM UMEILLMXCS AaHHbIX.
KoHcTpyrpoBaHWe n MoaennpoBaHue.

BbinonHeHne 3agaHnii No yCoBeEpPLUEHCTBOBaHUIO NpubopoB. Pa3paboTka HOBLIX BapuaHTOB OnbiToB. Pa3paboTka u
npoBepka METOAMKM aKCnepuMeHTansHon paboTtel. Pabota B manbix rpynnax. AHanm3mpyoT, BeIGupatoT u
000CHOBbIBAIOT CBOE pelleHne, aencTteus. MNpeacrtaBneHne pesynbTaToB NapHOW, rPyNnoBoOn AeATeNbHOCTU. YyacTmne
B Ananore B COOTBETCTBUM C NpaBuUnamMm pedeBoro

rnosegeHus.
AnekTpunyeckne ABNEHUS.

Mukpomup. Mogenu atoma, cywectsoBasLlume Ao Hadana XIX. ctopmst OTKpbITUMA U ENCTBUS rafibBaHUYeCcKoro
anemMeHTa. Victopusa co3gaHmsa anekTpodopHon mawmnHbl. OnbiT BonbTa. ANeKTpuyYecknin TOK B 3NEKTPONMTaX.

JemoHcmpauuu: (c ucnonb3oBaHnemM o6opyagoBaHusi «Touyka pocTa»)
1. Mogenu atomoB. 2. ManbBaHMYeCcKne anemMeHTbl. 3. AnekTpodopHon
MaLuHbl. 4. OnbiTel Bonbta 1 ManbBaHu.

JlabopamopHbie pabomsi: 1. CozaaHne ranbBaHUYECKMX NIEMEHTOB N3 NOAPYYHbIX CPEACTB. 2. DNEKTPUYECKUA TOK B
XMOKOCTSIX CO3[aHMSA «30I10TOrO KMHYMKay .

XapaKmepuchKa OCHOBHbIX BUOOB OeATENIbHOCTHU:

YnpaensioT cBOel No3HaBaTENbHOW N y4eOHON AesATeNbHOCTLIO MOCPeACTBOM MOCTAHOBKW Lienen, NnaHnpoBaHus,
KOHTPONSA, KOPPEKLUN CBOUX AENCTBUM U OLEHKM YCNELHOCTN yCBOeHMS. CpaBHMBAIOT cnocob 1 pesyrnbTaT CBOUX
OENCTBMIN C 06pasLIOM - NMMCTOM conpoBoXaeHus. OBHapyXmnBatoT OTKNOHeHUSA. O6ayMbIBaOT NPUYMNHBI OTKITOHEHWA.
OcyLecTBnAT CAMOKOHTPOSb U

B3aVMMOKOHTPOSb. Mcnonb3oBaHne namepuTernbHbIX NPMGOPOB. BbinonHeHe nabopaTopHbIX U NpakTUYeckmux paborT.
[lnarHocTuka 1 ycTpaHeHue HeucnpaBHOCTel NpnbopoB. BeicTpanBaHMe rmnoTe3 Ha OCHOBaHUM UMEHLNXCS OaHHbIX.
KoHcTpyupoBaHue 1 MoaenupoBaHue.

3neKTpomarH UTHbIE ABINEeHus.

MarHutHoe none B BelwlecTBe. MarHuTHaa aHomanus. MarHutHble 6ypu. PasHOBUOHOCTM SNEKTPOM3MEPUTENBHBIX
npubopoB. Pa3HOBMAHOCTM anekTpoaBuraTesnen.



JemoHcmpayuu (¢ ucnonb3oBaHnem obopyaoBaHus «Touyka pocta»): 1. HarnsagHoCTe NoBeaeHWst BELLECTB B
MarHuMTHom norse. 2. lNpeseHTaumm o

MarHMTHOM none 3emnun 1 o MarHnTHbIX Bypsax. 3. [leMoHCTpaums pasHOBUAHOCTEN 3MEKTPOU3MepUTENbHbIX
npnbopos. 4. HarnsgHOCTb pasHOBMAHOCTEW aneKkTpoasuraTenen.

JlabopamopHsie pabomei: 1. iccnegoBaHne pasnuyHbIX 3NEKTPOM3MepPUTENbHbBIX NPUBopPOoB.
Xapakmepucmuka 0CHOBHbIX 8UQ08 OesimesibHOCMU:

YnpaensiT CBOEN NO3HaABaTENBHON U y4eOHON AeATENBHOCTLIO MOCPEACTBOM MOCTAHOBKN LiENeN, NiaHnpoBaHus,
KOHTPOIS, KOPPEKLMN CBOUX AENCTBUIN N OLEHKN YCMeLWHOCTH ycBoeHus. CpaBHMBaIOT cnocob n pesynbTaT CBOUX
AencTBMn ¢ ob6pasLioM - NMCTOM conpoBoxaeHus. OBHapyxmnBatoT oTkIoHeHus. O64yMbIBalOT NPUYUHBI OTKIOHEHWIA.
OcyLecTBRSAT CAMOKOHTPOIb U

B3aMMOKOHTPOITb.
OnTuyeckue ABNeHus.

McTouHMKM cBeTa: TennoBble, NIOMUHECLEHTHbIE, UCKYCCTBEHHbIE. MI3roToBNEHNe kamepbl - 06CKypa 1 uccnegoBaHme
1306paKeHNs ¢ MomoLLblo Moaenu. MHorokpaTHoe n3obpaxkeHne npeaMeTa B HECKOMbKMX MIOCKUX 3epKarax.
MN3roToBUTL NEPUCKON 1 C ero NoMoLLbio NPOBECTM HabnoaeHusl. MpakTnyeckoe UCMosib30BaHne BOrHyThIX 3epKar.
3puTenbHble UNN3nK, NopoXxaaemble

npenomneHnem ceseta. Mupaxu. Passutine BONOKOHHOM ONTUKK. cnonb3oBaHWe 3aKOHOB CBETa B TEXHUKE.
JemoHcmpayuu(c ncnonb3oBaHueM o6opyaoBaHus «Touyka pocTa»)
1. PasnnyHble nctouHmkmM ceeTa. 2. IsobpaxeHne npegmeTta B HECKOSbKNX

Nnockmx 3epkanax. 3. MI3obpaxkeHne B BOrHyTbIX 3epkanax. 4. Vicnone3oBaHne BOSTOKOHHOW ONTUKK. 5. YCTPONCTBO
doToannapaToB, KNHONPOEKTOPOB, KanengoCcKomnos.

JlabopamopHbie pabomei: 1. I3roToBneHne kamepbl - 00CKypa 1 nccnegoBaHne n3odpaxeHusi C MOMOLLLIO MOAenu. 2.
lMpakTnyeckoe NpMMeHeHne Nnockmx 3epkan. 3. NpakTnyeckoe Ucnonb3oBaHME BOMHYTbIX 3epkan. 4. srotoBneHune
nepuvckona u HabniaeHNa C NOMOLLIbIO MOAENN.

XapakmepucmuKka OCHO8HbIX 8UA08 dessmesibHoCMu:

yl'lpaBJ'IFI}OT CBOEW NO3HaBaTElbHOMW U yqe6H0|7| 0eATernIbHOCTbO NOCPenCTBOM NOCTAHOBKU uenen, nnaHnpoBaHuA,
KOHTPOIIA, KOppeKuun cBoOnxX OENCTBUIN N OLIEHKM yCnewHOCTN yCBOEHUA. BoligensoT n (*)OpMyJ'IMpyI-OT
Nno3HaBaTesibHYIO Lelb. BblaensitoT KoNNMYeCTBEHHbIE XapaKTepucTukn 00BbEeKTOB, 3afjaHHble CNOBaMMU. anIHVIMaI-OT
Nno3HaBaTesIbHYH LeJlib U COXPaHAKOT €€ NMpu BbINMOJIHEHUN

y4ebHbIX aencTBuin. OCo3HalOT CBOM AENCTBUS. VIMEIOT HaBbIKM KOHCTPYKTMBHOIO OOLLIEHUS B MarbIX rpynnax.
Yenosek u npupoaa

ABTOMaTWKa B HaLLUEW XM3HW. [prMepbl UICNONb30BaHUSA aBTOMATUYECKUX YCTPOWCTB B Hayke, Ha NPON3BOACTBE U B
6biTy. Cpenctea cBasn. Pagno u teneesuaeHne. AnbTepHaTUBHbIE MCTOYHMKN 3Heprun. Bnabl anekTpocTaHumi.
HeobxoaMMOCTb 3KOHOMMM NPUPOLHBIX PECYPCOB M MCMOSb30BaHMWS, HOBbIX 3KOMOMMYHbLIX M 6€30MacHbIX TEXHOMOMMNA.
Hayka n 6e3onacHocTb nogein.

LHemoHcmpayuu: 1. doTomaTepuansl U cnangbl No Teme.
JlabopamopHsie pabomei: 1.M13y4deHne genctesni cpeacTs CBA3N, pagno n TeNeBnaeHus.
Xapakmepucmuka 0CHO8HbIX 8UA08 desimesibHoCMmu:

CamocTosITENbHO hOPMYNMPYIOT NO3HaBaTESbHYIO 3aaady. YMeoT (M pasBmBatoT) CnoCOBHOCTb C MOMOLLBHO
BOMPOCOB A06bIBaTh HEAOCTAIOLLYI0 MHOPMALMIO.

9 knacc
KunHemaTtuka

Cnoco6bl onncaHnsa mexaHudeckoro apmxkeHnsi. Cuctema otcueTta. MNpamonuHenHoe asmxeHue. MpsamonnHeiHoe
paBHOMEPHOE ABWMXEHME MO NIIOCKOCTU. [lepemMeLleHne n CKopoCTb NPU PpaBHOMEPHOM NPAMOSIMHENHOM ABWXXEHWUMW MO
nnockoctn. OTHOCUTENBHOCTL ABMKEHUS. CnoxeHne aBVKEHUIA. MprHUMN HE3aBUCUMOCTU ABVXKEHWIA.
KpuBonuHenHoe gBwkeHue. [IBmxkeHne tena, 6poLIeHHOro nog yriom K ropu3oHTy. PaBHOMEpPHOE ABMKEHME NO
OKPY>XHOCTW. YrnoBas ckopocTb. Neproa n yactoTa BpalleHus. CKopocTb

N YCKOpPEHME Npy paBHOMEPHOM ABUKEHWM MO OKPY>KHOCTH.

JlabopamopHbie pabomsi(c ucnonb3oBaHueM obopyaoBaHusi «Touyka pocta»):



M3yueHne aBmxkeHns cBobogHO nagaroLwero Tena.

M3yueHne ABMKEHNS MO OKPY>KHOCTW.

lMpumepHbIie membi MPOEKMHbIX U uccriedosameribCKux pabom:

OnpepeneHne ckopoCT paBHOMEPHOIO ABWXKEHMS NMPU UCNONb30BaHMN TpeHaxepa «0erosasi JOPOXKKay.
VicTopudeckasi peKOHCTPYKLUSA onbiToB [Manunesa no onpeneneHnto yCKopeHnst cBo60AHOro nageHums Ten.
MprHUKMNbl paboTbl NPUOOPOB ANst N3MEPEHMS CKOPOCTEN N YCKOPEHUA.

MpnmeHeHne ceBobogHOIro NageHnsa ans n3MepeHns peakumm YenoBeka.

PacueT TpaekTopumn ABMXKEHUS NnepcoHaxen pacckasoB P.Pacna.

Xapakmepucmuka 0CHOBHbIX 8UO08 OesimesibHOCMU. YTEHNE N 00CYXXAeHNe TeKcTa cTaTell MUHTEPHET-CaNToB,
obcyxaeHve foKNagoB M Npe3eHTaumni, CoCTaBfieHMe U pelleHne 3agad, oocyxaeHme cnocoboB peLleHns
(nogrotoBka k O3 no cuauke).

OvHamuka

WHepumnanbHble cuctembl otcdeTa. Cuna. 3akoHbl HetoToHa. [BvkeHne Tena nog 4eNCTBUEM HECKOMBKUX CUI.
[BwKeHne cuctembl CBA3aHHbIX Ten. [luHamMuka paBHOMEPHOro ABUXKEHUS MaTepuanbHOM TOYKU MO OKPY>KHOCTH.
Knacchbl cun. 3akoH BCEMUPHOro TAroTeHns. [BmxkeHne nnaHeT. VICKyCCTBEHHbIE CMYTHUKMN.

ConHe4Has cuctema. Victopus passutusa npegcrasneHun o BceneHnHon. CtpoeHne n apontouuns BeceneHHonm.
JlabopamopHsie pabombi(c ucnonb3oBaHneM o6opyaoBaHus «Touyka pocTay):

Mi3amepeHne macchl Tena ¢ UCNosb30BaHMEM BEKTOPHOIO PasnoXeHUs cunbl. IsyuyeHne KWHeMaTuknm 1 AMHaMUKN
paBHOYCKOPEHHOIo ABMXeHWs (Ha npuMmepe MaluvHbl ATByaa). U 3yuyeHmne TpeHUs CKONbXeHWs.

lNpumepHbie meMbi MPOEKMHbIX U UccriedosameribCKux pabom:

WNcTopuryeckas pekoHCTPYKUMS onbIToB KyrnoHa 1 AMOHTOHa Mo ONpeAerieHnio BENMYMHBI CUITbl TPEHWSI CKOSBXKEHWS.
MepBble NCKYCCTBEHHbIE CMYTHUKN 3eMIn.

Kak oTnu4yatotca mexaHmdeckmne npoLeccsl Ha 3emre 0T MexaHU4ecKnx npoueccos B kocmoce? Tena ConHeyHon
cuctembl. OTKPbITUS HA KOHYMKE nepa.

Xapakmepucmuka 0CHO8HbIX 8UO08 0esiIMefibHOCMU. YTEHNE N OOCYXAEHNE TEKCTa CTaTel MHTEPHET-CanToB,
obcyxxaeHve OoKNagoB M Npe3eHTaumi, CocTaBfieHre U pelleHne 3agad, obcyxaeHme cnocoboB peLueHnst
(nogrotoBka k OI'3 no cuauke).

UmMnynbc. 3aKoH coxpaHeHUs nMmnynbca

Umnynec. N3ameHeHne nmnynbca matepuansHon Todku. Cuctema ten. 3akoH COXpaHeHust Mnynbca.
lMpumepHbIie membi MPOEKMHbIX U uccriedosamesibckux pabom:

PeaktuBHoe asuxeHune B npupoge. Paccneposarve OTTT ¢ NOMOLLLIO 3aKOHa COXpaHEeHUst MNynbCca.

Xapakmepucmuka 0CHOBHbIX 8UO08 OesimesibHOCMU. YTEHNE N 00CYXXOeHNe TeKcTa cTaTel MHTEPHET-CaNToB,
obcyxxaeHve [oKNagoB M Npe3eHTaumi, COCTaBleHMe U peLleHne 3agad, obcyxaeHme cnocoboB peLLeHnst
(nogrotoska k OI'3 no cuaunke).

Cratuka

PaBHoBecue Tena. MOMeHT cunbl. YCroBms paBHOBecusl TBepAoro Tena. MpocTbie MexaHn3Mbl.
JlabopamopHbie pabombi(c ucnonb3oBaHneM obopyaoBaHus «Touyka poctay):
OnpeaeneHne LEHTPOB Macc pasnuyHbix Ten (Tpu cnocoba).

lMpumepHbie membi MPOEKMHbIX U UccriedosameribCKux pabom:

MprMeHeHe NPOCTLIX MEXaHU3MOB B CTPOMTENbCTBE: OT 3eMNsAHKM 10 Hebockpeba. MccnegoBaHne KOHCTPYKLUK
Berocuneaa.

XapakmepucmuKka 0CHO8HbIX U008 OesimesibHOCMU: YTeHNE N 0BCyXaeHNe TeKCTa cTaTel MHTepHeT-CanToB,
0o6CyXaeHve JOKNagoB U Npe3eHTaL i, COCTaBeHNe U pelueHne 3agad, o6cyxaeHvne cnocoboB peLleHns
(nogrotoska k OI'3 no cuaunke).

MexaHuny4eckne KkonebaHus N BOJHbI



MexaHu4yeckne konebaHus. NpeobpasoBaHne SHEPrMM NpuU MexaHN4ecknx konedaHmax. MatemaTnieckuin n
NPY>XMHHbIN MaaTHUKM. CBOBOAHbIE, 3aTyxaloLme N BbiHYXAEHHbIe konebaHusa. Pe3oHaHc. MexaHn4eckne BOSHbI.
[nunHa 1 ckopocCTb BOSHbI. 3BYK.

JlabopamopHbie pabomsi(c ucnonb3oBaHueM obopyaoBaHusi «Touyka pocta»):
M3yueHne konebaHnin HUTSHOTO MasiTHUKA.

lMpumepHbie meMbi IPOeKMHbIX U uccriedogamesibCKux pabom:

CTpyHHbIEe My3blKkarnbHble MHCTPYMeHThbl. KonebaTtenbHble cMcTeMbl B NPUPOAE U TEXHMKE.

Xapakmepucmuka 0CHOBHbIX 8UO08 OesimesibHOCMU. YTEHNE N 00CyXaeHNe TeKcTa cTaTel MHTePHET-CalToB,
obcyxaeHve foKNagoB M Npe3eHTaumni, COCTaBfieHME U peLleHne 3agad, obcyxaeHme cnocoboB peLLeHnst
(nogrotoBka k OI'3 no cuauke).

aﬂeKTpOMaFHVITHbIe Kone6aHus U BOSHbI

lMepeMeHHbI anekTpnyecknii Tok. KonebaTenbHbi KOHTYpP. BeIHy>XaeHHbIe 1 cBOo6oAHblIE DM konebaHns. QM BOSHbI
N UX CBOMCTBA.

lNpumepHbie membi MPOEKMHbIX U uccriedosameribCKux pabom:

MpyHUMNbI pagnocBa3u 1 TenesngeHns. BnuaHne 3M nany4yeHuin Ha Xu1Bble OpraHmamMbl. MI3rotoBneHmne yCTaHOBKM
Ons AeMoHcTpauumn onbitos no AMU.

AnekTpomarHutHoe unsny4veHve CBY-neun. Mictopmnyeckas pekoHCTPYKUMS onbiToB AMnepa.

Xapakmepucmuka 0CHO8HbIX 8UO08 OesimesibHOCMU, YTEHNE N 0DCYXOEHNE TEKCTa CTaTen NMHTEPHET-CaNTOB,
ob6CcyxaeHvne JOKNagoB U Npe3eHTaumnin, COCTaBneHne n pelleHne 3agad, obcyxaeHne cnocobos peLleHns
(noaroTtoBka k OI'3 no usmke).

OnTukKa

McTouHmku ceeTa. [lencteua ceeta. 3akoH NpAMONMHENHOrO pacnpocTpaHeHus cBeTa. 3akoH OTpaXeHus ceeTa.
MocTpoeHune nsobpaxeHuit B MIOCKOM 3epKane.

3aKkoH NpenomneHus ceeTa Ha NOCKOW rpaHuLe ABYX OOHOPOAHLIX Npo3payvHbIxX cpel. lNpenomneHue ceeTa B
npuame. [lucnepcus ceeta. fABneHne NonHOro BHyTpeHHero oTpaxeHus. JInHabl. ToOHKMe nuH3bl. [ocTpoeHne
n300paxeHun, co3gaBaemMblx TOHKUMU NH3amK. Nas n 3peHne. OnTuyeckne npnbopsbl.

JlabopamopHbie pabomsbi(c ucnonb3oBaHuem obopyaoBaHusi «To4yka pocTar):
OKcnepumMeHTanbHasi NPOBEpPKa 3aKOHa OTPaXKeHUsi CBeTa.

VMi3amepeHune nokasaTtens npenomrieHns Boapl.

M3mepeHne hoKyCHOro paccTosiHUs cobumparoLLen NnH3bI.

lMpumepHbie membl MPOEKMHbIX U uccriedosameribCkux pabom:

VcTopua nccnenoBaHms CBETOBbIX ABMEHMWMN.

VicTopuryeckasn pekoHCTpyKUumMa Teneckona Manvnes.

M3rotoeneHune kanengockona.

Xapakmepucmuka 0CHO8HbIX 8UO08 0esiIMeibHOCMU. YTEHNE N 0OCYXAEHNE TEKCTA CTaTel MHTEPHET-CalToB,
obcyxxaeHve [oKNagoB M NpeseHTaumi, COCTaBNeHME U peLleHne 3agad, obcyxaeHme cnocoboB peLleHns
(nogrotoska k OI'3 no cuaunke).

PusmkKa atToma U aTOMHOro AQapa

CtpoeHne atoma. lNMornoweHne n ucnyckaHme ceeta atomamu. Ontuveckme cnektpol. OnbiTel Pesepdopaa.
MnaHeTapHasa mogenb atoma. CTpoeHue aToMHOro agpa. 3aps40Boe U MaccoBoe Yncna. AaepHble cunbl. SHeprus
CBSI3 aTOMHBbIX SiAep. 3akoH pagnoakTuBHOro pacnaga. Anbdga- n 6eta-pacnagbl. NMpaBuna cmelleHus. AgepHole
peakuuun. [leneHve n cuHtes agep. AnepHas aHepreTuka. NctouHmkn aHeprum ConHua u 3se3q. Peructpaums
A0EepHbIX U3Ny4YeHnn. BnusHue pagnoakTUBHBIX U3NYYEHUI Ha XuBble opraHM3mbl. [JosumeTpus. Skonormyeckue
npobnembl S4epHON AHEPreTUKN.

lMpumepHble meMbi MPOEKMHbIX U UccriedosameribCKux pabom:
VcTopus nsyyeHns atoma.
M3mepenwne Kl conHeyHon GaTapen.

HeBuanmble n3ny4yeHunda B CNekTpe HarpeTbiX Ten.



Xapakmepucmuka 0CHO8HbIX 8UO08 dessmesibHOCMU: YTeHWE U 0DCYXAeHMe TeKCTa cTaTe UHTEPHET-CaNToB,
obcyxaeHvne AOKNaAo0B 1 Npe3eHTauni, CocTaBneHne u pelleHne 3agad, obcyxaeHne cnocoboB peLleHns
(nogrotoBka k OI'3 no cumanke).

®dopmMbl opraHM3aLmmn obpasoBaTenibHOro npouecca:
- rpynnoBas;

- HOnBMAOyanbHas;

- ppoHTanbHas.

Bepywme TexHonorum:

Mcnonb3yroTces aneMeHTbl CrieayoLmx TEXHONOMMIA: NpoekTHas!, NpobremMHoro oby4YeHusi, HpopMaLNOHHO-
KOMMYHUKaLMOHHAS, KpUTUYECKOTO MbILLNEHMS, NpobrnemMHoro ananora, Urpoeasi.

OcHoOBHble MeToAbl paboThbl Ha ypokKe:

Beaywmmn metogamm obydeHnst aBNAOTCA: YaCTUYHO-MOUCKOBOW, METOA MaTeEMaTUYECKOro MOOENMPOBAHNS,
akcmomaTunyeckuin metoq.

¢Oprl KOHTpOnA:
Tak Kak aToT KypcC ABnAeTCA AONOJIHUTEeSIbHbIM, TO OTMETKa B Oannax He cTaBuTCS.

Yyawumiics yuntcs oueHnBaTth cebst U Apyrnx cam, YTo NO3BOMSIET pa3BMBaTb YMEHMs camoaHanumaa u cnocobeTeyeT
Pas3BUTMIO CaMOCTOSITENIbHOCTY, Kak CBOMCTBY JIMYHOCTM yyallerocsi. BoisiBneHne npomMesxkyTouHbIX U KOHEYHbIX
pe3ynbTaToB yYalLMXCsi MPOUCXOAUT YEPE3 NMPaKTUYECKYHO AeSTENBHOCTL; 3a4eTHbIe paboThbI:

* TemaTudeckas nogbopka 3agay pasnUYHOro YpoBHS CMOXHOCTU C NpeacTaBneHMeM pasHbiX METOAOB peLUEHNs B
BMAe TEKCTOBOIro AOKYMEHTa, Nnpe3eHTauunu, naw-aHmmaumm, BUgeoposimka nnn web - crpaduubl (canta)

* BbICTaBKa NMPOEKTOB, I'IpeBeHTaLI,I/IIZ;

* AEMOHCTpPaUKnA 3KCnepnMmeHTa, Ka4eCTBEHHOM 3a4a4n C Ka4eCTBEHHbIM (yCTHbIM nnn B Buae npunoxeHmd, B TOM
yucne, npe3eHTaume|?1) onncaHmem npouecca Ha 3aHATUN, (*)eCTI/IBaJ'Ie OKCMNEepMMEHTOB; (*)I/I3I/I‘-IeCKI/Ie onnMmnuagbl.

KaneHpapHo-TemaTnyeckoe nrnaHMpoBaHue 7 Knacc

Ne | Odarta Tema ypoka Ucnonb3oBaHue npumedaHve
npoBeaeHns
n/n obopyanoBaHus
LeHTpa

Mnan | dakT

ecTecTBEHHOHay4YHOM
M TeXHONOrn4ecKomn

HanpaBfneHHocTen
«Touka pocTa»

1. BBegeHue (14)

BBogHoe 3aHsTre. Llenu 1 3agaun KomnbtoTepHoe
1 Kypca. TexHuka 6e3onacHoCTH. obopynoBaHue

2. Ponb 3KcnepumeHTa B XXU3HU YenoBeka (34)

CucTtemMa eanHWL, NOHATUE O KomnbloTepHoe

obopygoBaHue
2 NPSAMbIX U KOCBEHHbIX U3MEPEHNSIX




DU3NYECKUIN SKCMTEPUMEHT.

O6opyaoBaHve ans

OeMOHCTpauui
Buabl hmnsnyeckoro akcnepumMeHTa.
MorpelHocTe n3amepeHus. Bugpl
norpeLHocTen namepenuns. Pacuér
3 NOrpeLUHOCTU N3MEPEHUSI.
JlabopaTtopHas paboTa O6opynoBaHune aons
«3mepeHne obbema TBEpAOro nabopaTopHbIx paboT
N y4EHNYECKMX OMNbITOB
Tenay. [NpaBuna oopmneHus
4 nabopaTopHow paboThbl.
3. MexaHuka (84)
PaBHOMepHOE 1 HepaBHOMEPHOE O6opynosaHue ans
5 OBVDKEHUS. nabopaTopHbIX paboT
N y4EHNYECKMX OMNbITOB
padmueckoe npeacrasneHve (Ha 6a3e komMnnNekToB
ana Oro)
6 OBWXKEHUS.
PelueHune rpacmnyecknx 3agad,
pac4yeT nyTn N CpeaHen CKopoCTh
7 HEPABHOMEPHOTO ABWXEHNS.
[MoHATME MHEPUMM N MIHEPTHOCTM.
8 LleHTpobexHas cuna..
9 Cwuna ynpyroctu, cuna TpeHus Ob6opyaoBaHue ans
nabopaTopHbIX paboT
JTabopaTtopHas paboTa barop P
N y4EHNYECKMX OMNbITOB
«MccnenoBanve 3aBMCMMOCTU (Ha 6ase KOMMNEKToB
. ansa Ora)
CWIbl YNPYrocTu, BO3HMKaOLWWLEN B
NpyXuHe, oT cTeneHn gedopmarmm
10 NPYXUHbI».
JlabopaTtopHas paboTa
«OnpeneneHue koadpuumeHTa
11 TPeHUs Ha TpnbomeTpey.
JlabopaTtopHas paboTta O6opynoBaHue aons
«MccnepgoBaHme 3aBUCMMOCTH nabopaTopHbIx paboT
N y4EHUYECKMX OMNbITOB
CWIbl TPEHUS OT CUMb
12 HOpMarbHOro JaBneHus».
4. 'mppocTaTuka (124)
13 MnotHocTb. 3agaya uaps NepoHa O6opynoBaHue aons
OEeMOHCTpaunn
PelweHne 3agay noBbILLEHHOMN
CMNOXHOCTM Ha pacyeT MMoTHOCTU
14 BeLlecTBa.




PelueHne 3agay noBbiLLEeHHOM

O6opyaoBaHve ans

OeMOHCTpauui
15 CITOXHOCTU
[aBneHne XngkocTtu 1 rasza. 3akoH
16 Mackanga
17 Coob6uatowmecs cocyapl.
JlabopaTtopHas paboTa O6opynoBaHve ans
18 «M3roToBrneHne mogenu ooHTaHa» nabopaTopHbIx paboT
N YYEHUYECKMX OMbITOB
JNaGopaTopHas paboTa (Ha 6ase kKOMMNIEKTOB
aonsa Oro
19 «M3rotoBrieHne mogenu ooHTaHa»
3akoH Nackans. [laBneHne B
XNOKOCTAX 1 rasax.
MmppaBnuyeckme MaLlunHbI.
20 Coobuwatomecs cocyabi.
BoiTankueatowas cuna. 3akoH O6opynoBaHve ans
AeMOHCcTpaLuummn
21 Apxumega. P
JTabopaTtopHas paboTa O6opynosaHue ans
«BbIsicHeHMe ycnoBus nnaeBaHns nabopaTtopHbIX paboT
N YYEHUYECKNX OMbITOB
22 TEen». y
Bbnok 3apay Ha 3akoH Mackang, O6opyaoBaHue ans
OeMOHCcTpaLuummn
23 3akoH Apxumeaa. P
Bbnok 3apay Ha 3akoH [Mackang,
24 3akoH Apxumega.
5. CtaTtuka (104)
25 Bnok. Pbivar. Ob6opyaoBaHue ans
OEeMOHCTpaunn
PaBHoBecue TBepabix Ten. MomeHT
26 cunbl.lMpaBuno MOMEHTOB.
LleHTp TsbxkecTun. iccnepgosaHue O6opynoBaHue ans
27 pasnn4YHbIX MEXaHNYECKNX CUCTEM AEeMOHCTpaLmi
KoMbnHnpoBaHHble 3aga4u,
28 NCNonb3ysi YCroBus paBHOBECUSI.
KoMbnHnpoBaHHble 3aga4u,
29 MCNonb3ysi YCrioBUs paBHOBECUS
JTabopaTtopHas paboTa O6opyaoBaHue ans
«WM3roTtoBneHne paboTatoLen nabopaTtopHbix paboT
6 o N y4EHNYECKMX OMNbITOB
cucteMbl 6rokoBy». OdopmneHue (Ha 6a3se KOMMNEKTOB
30 paboThl. Ans Or3




PabGoTa Hag npoekToM «Brokm».

JTabopaTtopHas paboTa

«M3rotoeneHune paboTatoLuemn

31 CUCTEMbI BITOKOBY.
JlabopaTtopHas paboTa O6opynoBaHune aons
«M3rotoBneHune paboTatoLLen nabopaTopHbIX paboT
N y4EHUYECKMX OMNbITOB
32 cucTeMbl GIIOKOBY.
33 OdopmneHne paboTbi. KomnbtoTepHoe
obopygoBaHue
34 3alnTa NpoeKkToB.
KaneHaapHo-TemaTnyeckoe nnaHMpoBaHue 8 knacc
Ne | Odarta Tema ypoka Ucnonb3oBaHue npumedaHvne
npoBeaeHns
n/n obopynoBaHus
eHTpa
MnaH | ®akT HeHTP
€CTeCTBEHHOHay4HOM
M TEXHOJOrn4YecKomn
HanpaBleHHOCTeN
«Touka pocTta»
1. BBeaeHume (14)
BeogHoe 3aHaTue. Llenn n sagaumn KomnbrloTepHoe
1 Kypca. TexHuka 6e3onacHocTu. obopyaoBaHue
2. Tennosble aBneHus (12 y)
PasHoobpasve TennoBbix aBneHunin. | KomnbtoTepHoe
2 TennoBoe paclumpeHue Ten. obopyaoBaHue
JlabopaTtopHas paboTa ObopynoBaHue ons
«3MeHeHnst onnHbl Tena npu nabopaTtopHbIx paboT
N YY4EHNYECKUX OMNbITOB
3 HarpeBaHn N OXNaXKaEeHUN».
Tennonepegava HabnogeHne ObopyaoeaHue ons
OEeMOHCTpaunn
TENIonpoBOAHOCTM BOAbI U1
4 BO3ayxa.
JlabopaTtopHas paboTta O6opynoBaHune aons
«W3mepeHne yaensHom nabopaTopHbIX paboT
N N Y4EHUYECKMX OMNbITOB
TENNOEMKOCTM pasnnYHbIX (Ha 6a3e KOMNMeKToB
5 BELLECTBY. Ans Ord
lMnaBneHune n oTBepaeBaHue.
JlabopaTtopHas pabota «OTnmBeka
6 napaduHOBOro congaTtuka
JlabopaTtopHas paboTta O6opynoBaHune aons
«HabniogeHve 3a nnaeneHnem nabopaTopHbIX paboT
N yYEHUYECKMX OMNbITOB
7 nbga»
8 PeleHne onMmnuagHbix 3agay ObopyaoBaHue ons




Ha ypaBHeHWe TennoBoro 6anaHca | AeMOHCTpaLuumin
PelueHne onumnuagHbix 3agad ObopyaoBaHue gns
i AeMOHCTpaLmn
9 Ha pacyéT TensoBbIX NPOLECCOoB
10 JTabopaTtopus kpuctannorpaguu.
VMcnapeHne n koHgeHcauus. O6opynoBaHune aons
11 OeMOHCTpaunn
Coctas atmocdepsl, O6opynoBaHune ons
OEeMOHCTpaunn
HabnogeHne nepexoaa
HeHachbILEHHbIX NapoB B
12 HacbIWEHHbIE.
BnaxHoCTb BO3ayxa Ha pasHbIX ObopyaoBaHue ons
13 KOHTUHEHTaXx OeMOHCTpaunn
3. AnekTpuyeckue aBneHus (84)
Mwukpomunp. Mogenu atoma, O6opynoBaHune aons
JeMOHCTpauunn
14 cylwecTBoBaBLUMe 0 Havana XIX P
NcTopua oTKpbITUS 1 AENCTBUS KomnbtoTepHoe
obopynoBaHue
15 ranbBaHMYeCcKOro anemMeHTa
UcTopua cosganna anekTpocopHom
16 MaLLWUHbI
OnbiTbl BonbTta. Onektpnyeckni KomnbtoTepHoe
obopynoBaHue
17 TOK B 3rieKTponuTax. Py
PelieHne onnmnunagHbix 3agay Ha ObopynoBaHue ons
AeMOoHCcTpaunmn
18 3aKOHbI MOCTOSIHHOMO TOKa
HabnoaeHne 3aBMcMMoCTU ObopynoBaHue ons
AeMOoHCcTpaummn
COMPOTMBIEHUS NPOBOAHMKA OT
19 Temnepartypsbl.
JTabopaTtopHas paboTa ObopynoBaHue ons
«OnpegenexHne CToMMocTu nabopaTopHbIX paboT
. N y4EHNYECKMX OMNbITOB
M3pacxoaoBaHHOW 3NEKTPO3HEPTNN (Ha 6a3e KOMNMeKToB
Mo MOLLHOCTW NoTpeGuTens n no Ans Or3
20 CYETUMKY»
PeweHne onumnuagHbix 3agad O6opynoBaHune aons
. OEeMOHCTpaunin
21 Ha TennoBoe AencTBune ToKa
4. OneKTpoMarHuTHbIe ABneHus (34)
OnNeKTpoMarHUTHbIE ABMNEHMS. O6opynoBaHune ons
JeMOHCTpaunn
22 AnekTponamepuTenbHble NPUGops.I. P
MarHuTHas aHomanus. MarduTtHele | O6opygoBaHue ans
JeMOHCTpaLnin
23 Oypu p
24 PasHoBuaHocTHM




anekTpoasuraTenemn.
5. OnTnyeckune siBneHus (74)
McTouHmMKK cBeTa: TennoBble, ObopynoBaHue ons
OEeMOHCTpaunn
25 JIIOMUWHECLEHTHbIE
OKCnepuMeHT HabnoaeHve.
MHorokpaTHoe nsobpakeHne
npegMeTa B HECKOJTbKUX MIOCKUX
26 3epkanax.
M3roToBUTL NEpuckon u ¢ ero O6opynoBaHune ons
OEeMOHCTpaunn
27 NMOMOLLIbIO MPOBECTU HabnoaeHNs
lMpakTnyeckoe ncnonb3oBaHue ObopyaoeaHue ons
OeMOHCTpaunn
28 BOMHYTbIX 3epkarn
3putenbHbie MNM3nN, ObopyaoeaHue ons
OEeMOHCTpaunn
nopoXxgaemble NperioMneHnem
29 ceeTta. Mupaxu.
30 PasBntre BONOKOHHOWM OMTMKK
Mcnonb3oBaHmne 3aKOHOB CBETa B
31 TexHuKe
6. YenoBek u npupopaa (44)
32 ABTOMaTVKa B HALLEN XXN3HU . KomnbtoTepHoe
obopynoBaHue
33 Pagno n teneBnaenmne
AnbTepHaTMBHbLIE NCTOUYHNKM
34 3Heprun. Bugpl anekTpoctaHuun
Hayka cerogHs. Hayka u
35 ©e3onacHoCTb noaen.
KaneHaapHo-TemaTM4yeckoe nnaHMpoBaHue 9 Knacc
Ne | Odarta Tema ypoka Ucnonb3oBaHue npumedaHvne
npoeeneHns
n/n obopynoBaHus
eHTpa
Mnan | PakT LeHTp
ecTecTBeHHOHay4HOMN
M TEXHOJIOrMYeCcKomn
HanpaBneHHOCTEN
«Touka pocTta»
1. BBegeHue (14)
BeoaHoe 3aHaTue. Llenn n 3agaymn KomnbloTepHoe
1 Kypca. TexHuka 6esonacHoCTHU. obopynoBaHue




2. Kunematuka (7 4)

Cnocobbl onucanus ObopyaoBaHue gns
AeMOHCTpauumn
2 MEXaHUYECKOro OBMKEHNSI
MpsiMmonNuHenHoe paBHOMEpHOE ObopyaoBaHue ons
OeMOHCTpaunn
OBWxXeHMe no nnockoctn? CmoTtps
3 M3 KaKoW TOYKM HabnoaaTtb
OTHOCUTENBHOCTb ABMXKEHUS. ObopynoBaHue ons
. OeMOHCTpaunn
4 CrnoxeHune OBWKEHUN.
JlabopamopHbie pabomai: O6opynoBaHune aons
«WM3yyeHne gBmxeHus cBoOO4HO nabopaTopHbIX paboT
N Y4EHNYECKMX OMNbITOB
nagatowlero tena», «MayyeHue
5 OBWDKEHUS Tera no OKPY>KHOCTU»
Kak n kyga nonetena BuLIHeBas O6opynoBaHune aons
AeMOoHCcTpaummn
KocTouka? PacyeT Tpaektopum
OBWKEHUSI TN U NMEPCOHaXewn
6 pacckasos P.Pacna o MioHxay3eHe
NcTopuyeckas pekoHCTpyKUus ObopyaoeaHue ons
OeMOHCTpaunn
onbIToB ["anunes no onpegeneHuo
7 YCKOpEeHu4 g.
OnpegeneHne ckopocTn ObopynoBaHue ons
AeMOoHCcTpaummn
pPaBHOMEPHOro ABWMXEHUS NPU
MCNoNb30BaHMUN TpeHaxepa
8 «beroBasi 4OPOXKaY.
3. OuHamuka (84)
Cwuna Bonu, cuna yoexxageHust unm ObopynoBaHue ons
JeMOHCTpauunmn
9 cuna - dumamnyeckas BennyunHa? P
JlabopamopHas paboma: ObopyaoeaHue ons
10 «MNamepeHune maccbl Tenay nabopaTopHbIX paboT
N Y4EHNYECKMX OMNbITOB
[1BmXeHne Tena noa AencTesnem
11 HECKOJIbKNX CUi
[1BXeHne cnctembl CBA3aAHHbIX O6opynoBaHune aons
OEeMOHCTpauumn
12 Ten P
JlabopamopHbie ObopynoBaHue ons
pabomsi: «N3yveHne TpeHus 5 6
CKOMBKEHMS» nabopaTopHbIX paboT
13 N YY4EeHNYECKNX OMNbITOB
AdnHamuka paBHOMeEpPHOro ObopynoBaHue ons
14 OBWKEHUS MO OKPY>KHOCTH OEeMOHCTpaunin
WUctopusa passutusa npeacrasneHuni | ObopyaosaHue ang
. JeMOHCTpaunn
15 o BceneHHon. ConHeYyHas cuctema. P
OTKpbITUS HA KOHYMKE nepa. O6opynoBaHune ons
16 OEeMOHCTpaunin




ﬂepBble NCKYCCTBEHHbIE CIMYTHUKN

3emnu.

4. AMnynbc. 3aKOH coXpaHeHUsi

umnynbca (34)

17 Kak Bbl AXTy HasoBeTe... KomnbloTepHoe
obopynoBaHue
18 PeakTnBHOE OABWXEHME B NpUpoae.
Paccnegosanue [OTI1 ¢ nomoLLbo KomnbloTepHoe
obopypoBaHue
19 3aKOHa COXpaHeHus umnyribca
5. Ctatuka (24)
JlabopamopHas paboma: O6opynoBaHune aons
«OnpepeneHne LEHTPOB Macce nabopaTopHbIX paboT
N yYEHNYECKMX OMNbITOB
20 pasnu4HbIX Ten (Tpu cnocoba)»
lMpMeHeHne NpocTbiXx MexaHuaMmoB | KomnbloTepHoe
B CTPOUTENBCTBE: OT 3EMISAHKM 40 obopynoBaHue
21 Hebockpeba
6. MexaHu4eckune konebaHMA u BosHbI (34)
22 Bugbl MasiTHUKOB 1 UX KonebaHun ObopyaoeaHue ons
OEeMOHCTpaunn
23 Y10 nepeHocuT BosiHaA?
KonebaTenbHble cuctembl B
24 npupoae U TEXHUKe
7. QNeKTpOMarHMTHbIe KonebaHnsa U BOSHbI (24)
OKcnepumeHTanbHasi NpoBepka KomnbtoTepHoe
. obopynoBaHue
25 cesonctes OM BorH. Py
WccnegosaHue anektpomarHutHoro | KomnbtotepHoe
obopynoBaHue
26 nsnyyerms CBY-neun Py
8. OnTuKa (4u)
. larotoBneHne moaenu KomnbtoTepHoe
. obopynoBaHue
27 Kaneugockona. Py,
SKcnepumeHTanbHasi NpoBepka ObopynoBaHue ons
OEeMOHCTpaunin
28 3aKOHa OTpaXkeHus ceeTa.
JlabopamopHasi paboma: ObopynoBaHue ons
«M3mepeHne nokasaTens nabopaTopHbIX paboT
N Y4EHNYECKMX OMNbITOB
29 npenomneHus BoabI»
Kak oTnuyatotca nokasatenmu ObopynoBaHue ons
OEeMOHCTpaunin
30 npenomreHnsa LBeTHOro cTekna
9. ®u3ukKa aToma n aTOMHOro sigpa (44)
lMornoLleHne n ncnyckaHme ceeta KomnbloTepHoe
obopynoBaHue
31 aTtomamu. OnTuYecKMe CNekTpbI. Py
KomnbtoTepHoe
Namepenwne KN conHe4vHom obopynosaHue
32 Oarapeu




BnivsHune paanoakTUBHbIX

33 N3ITy4YEHUIN Ha >KUBble OpraHM3mbl

Cnocobbl 3aWwmThl OT

34 pagMoakTUBHbIX U3MyYeHUn

IncT koppeKkTUpPOoBKK pabouen NporpaMmmbl

PekBnantbl
AOKyMeHTa

ObocHoBaHue
npoBeaeHus
KOPPEKTUPOBKM

MNoanuck
3amMecTuTens
aupektopa no
YBP

Hata
nposegeHns
no dakty

CopepxaHune
KOPPEKTUPOBKMN
(Tema ypoka)

( gaTta n Ne
npukasa)



