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MnaHupyemble pe3ynbTaTbl OCBOEHUS NPOrpaMMbl BHEYPOUYHOM AeATeNIbHOCTU
«JKcnepuMmeHTapum no cpusuke»

(c ncnonb3oBaHuem obopyaoBaHusa «To4yka pocTay)
B 7-9 Knaccax.

Peannsauus nporpamMmmbl CI'IOCO6CTByeT OOCTUXEeHNIO crneqyrLlnx pe3ynbTaToB:

JINYHOCTHLIE:

B cq)epe JINYHOCTHbIX YHUBEpPCallbHbIX y‘-le6HbIX OencTenm ydawmxca:

* y4eBHO-No3HaBaTeNbHbIN MHTEPEC K HOBOMY y4eBGHOMY MaTepuany 1 crnocobam peLLeHust HOBOW
3agauu;

¢ OpUeHTauma Ha NnoHMMaHue Npu4nH ycnexa so BHey‘-IeGHOI‘/i neAaATenbHoOCTU, B TOM 4Ucre Ha
caMoaHallM3 1 CaMOKOHTPOJ1b pe3yrbTaTta, Ha aHalrim3 COOTBETCTBUA PE3YJ1bTaTOB Tpe6OBaHMFIM
KOHerTHOI‘;I 3agavyu;

* CNOCOBHOCTb K CAMOOLIEHKE HA OCHOBE KPUTEPUEB YCMELLHOCTU BHEYHYEOHOWN AeATENbHOCTY;
Oby4arowutics nosay4um 803MoXXHOCMb 07151 hOPMUPOBAHUS:

® BHyTpeHHeI\/'I no3nunn LWKOJIbHUKa Ha YPOBHE MOJI0OXKUTENIbHOIo OTHOLLEHUA K LWKOone, NOHMMaHunaA
HeOGXOﬂI/IMOCTI/I YY4€HUA, BbIPpa>KeHHOro B npeoﬁna,anmm y‘-le6HO-I'IO3HaBaTeJ'IbeIX MOTUBOB;

* BbIpa)XEHHOW YCTOMYMBOM Y4eOHO-NO3HABaTENBHON MOTUBALMN YYEHUS;

* YCTONYMBOro y4eOHO-N03HaBaTENBHOIO MHTEpeca K HOBbIM 0OLLMM cnocobam peLleHus 3agau.

MeTanpegmeTHble:

B cdhepe perynsatMBHbIX yHMBEPCANbHbIX Y4eOHbIX 0ENCTBUIA YHaLLNXCS:

* NNaHNnpoBaTb CBOU OENCTBNSA B COOTBETCTBUM C NOCTaBEHHON 3aga4en 1 ycnosunamu ee
peanu3aunn, B TOM 4Yncine BO BHYyTPEHHEM MJ1aHe;

* YUUTbIBATb YCTAHOBIIEHHbIE NPaBUia B NAHUPOBAHMUM 1 KOHTPOSe cnocoba peLleHuns;
* OCYLLECTBNSATb UTOTOBbIV U MOLLIArOBbLINA KOHTPOSb MO pe3ynbTaTy;

* OLleHMBATb NPaBUIbHOCTL BbIMOMHEHUS] AENCTBUS HA YPOBHE aleKBaTHOW PETPOCMEKTUBHOM
OLIEHKM COOTBETCTBUS pe3ynbTaToB TpeboBaHWsAM AaHHON 3a4aum 1 3agadHol obnacTtu;

* a[IeKBAaTHO BOCMPUHUMATL NPEANOXEHNS U OLEHKY YYUTENEN, TOBapULLIEN, poanTenen n gpyrnx
noaen;

* pasnuyaTtb cnocob n pesynbTaT AeNCTBUS.

Obyuarowuticsi Nosy4um 803MOXHOCMb Hay4umcsi:

* B COTPYQHUYECTBE C yuMTenemM CTaBUTb HOBblE y4ebHbIe 3aaauu;

* MPOSIBNATb NO3HABATENbHYIO NHMLMATMBY B y4eOHOM COTPYAHUYECTBE;

¢ CaMOCTOATEJIbHO afeKBaTHO OLUeHMBAaTb NPaBUJ1bHOCTb BbIMOJTHEHNA OENCTBNA N BHOCUTb
Heob6xognmble KOPpPEKTUBLI B UCMOJTHEHNE KaK MO XoAy ero peanni3auunn, Tak n B KOHUE nencTeums.

B cdepe no3HaBaTenbHbIX yHUBEPCAnbHbIX y4eOHbIX JENCTBUIN ydaLLMXCS:

* OCYLLLECTBNSATL MOMCK HEOGX0AMMOMN MHDOPMALMK ANS BbINOSIHEHNS BHEYYEOHbIX 3a4aHni ¢
MCMonb3oBaHEM y4eGHOW NuTepaTypbl 1 B OTKPLITOM MHEOPMaLMOHHOM NPOCTPaHCTBE,



SHUMKINONEAWIA, CNPaBOYHUKOB (BKIOYAs 3MEKTPOHHbIE, LMGPOBLIE), KOHTPOIMPYEMOM
npocTpaHcTee

NHTepHeTa;

* OCYLLECTBNATL 3anuch (hrkcaumio) BelBOpOUHOM MHEpopMaLMm 06 okpyxatoLLieM Mupe u o cebe
CaMoOM, B TOM Yucrie C NoMOoLLbio MHCTpyMeHTOB UKT;

¢ CTPOUTb coo0LeHus, NPOEKThbI B yCTHOIZ M MUCbMEHHOM (bopme;
* NpoBOANTb CpaBHEHUE U KJ'IaCCI/ICbI/IKaLI,I/IPO Nno 3aaHHbIM KPUTEPUAM,
¢ yCTaHaBnmMBaTb NPUYNHHO-CINeaCTBEHHbIE CBA3U B U3y4aeMOM Kpyre SIBMEHUN;

* CTPOUTL paccyaeHnsi B popmMe CBA3M NPOCTbIX CY)KAEHWUIA 06 06bEKTE, ero CTPOEeHMK, CBOMCTBAX
N cBA3ax;

Oby4arowuticss noay4um 803MOXHOCMb HayYUMbCS:

* OCYLLECTBIATb PACLUMPEHHbIA NOUCK MHA)OPMALIMN C UCMONb30BaHMEM PecypcoB Gubnmnortek u
cetn VIHTepHeT;

¢ 3anncblBaThb, q.)I/IKCMpOBaTb VIHCbOpMaLI,I/IPO o0 OKpy>Xarowmx ABNeHnAX ¢ NOMOLLbHO NHCTPYMEHTOB
WKT;

* OCO3HaHHO M NPOU3BOSIBHO CTPOUTL COOBLLEHNS B YCTHOW M MUCbMEHHON hopMeE;

* OCYyLLEeCTBNATL BbIOOp Hanbonee adphekTNBHBIX CNOCOOOB peLLeHns 3agay B 3aBUCUMOCTU OT
KOHKPETHBIX YCITOBUI;

* CTPOUTb JIOFMYECKOE pacCyKaeHune, BKNoYalLLee YCTaHOBNEHNE NMPUYNHHO-CIEACTBEHHbIX
CBSI3en;

* MOTYT BbIATU HA TEOPETUYECKUNIA YPOBEHb PELLEHMS 3aa4: PELIEeHMEe MO onpeaenieHHOMY MniaHy,
BriafleH1e OCHOBHbIMW NPYeMaMU peLLEHNs, OCO3HAHMUS AeATENbHOCTM N0 PELLEeHNo 3a4aun.

B cdhepe KOMMYHUKaTUBHbIX YHUBEPCASbHbIX Y4EOHbIX JENCTBUIA YYaLLNXCS:

* a[1EKBATHO MNCMOMb30BaTb KOMMYHUKATUBHLIE, MPEXAE BCErO - peyeBble, CPEACTBa A5 peLleHNs
pasnnyHbIX KOMMYHUKATMBHBIX 3a4a4, CTPOUTb MOHOMOrMYecKoe coobLleHne, BrnageTb
aunarnormdeckon oopmMort KOMMYHUKaLMK, UCNOSb3yH, B TOM Yncne cpeactsa n MHCTpyMeHTbl VKT 1
OUCTaHLMOHHOro OOLLIEeHNS;

* AonyckaTb BO3MOXHOCTb CYLLECTBOBAHMSA Y NIOAEN pasfMyHbIX TOYEK 3PEHUS, B TOM YUCIIE HE
CcoBMagaroLmnX ¢ ero CObCTBEHHOM, U OPUEHTMPOBATLCS Ha NO3NLNIO NapTHeEpPa B 06OLLIEHWM 1
B3aMMOAENCTBUU;

* YUUTbIBATb pa3Hble MHEHUSI U CTPEMUTLCS K KOOPAMHALMMW PasnnyHbIX MO3MLMIA B COTPYAHUYECTBE;
* hopMynMpoBaTe COGCTBEHHOE MHEHWE U MO3ULNIO;

* JOroBapuBaThCs U NPUXOAUTb K OBLLEMY PELLEHMIO B COBMECTHOMN AeATENbHOCTA, B TOM YMCre B
CUTyaLun CTONKHOBEHUSI MHTEPECOB;

Obyuarowutics nNosy4um 803MOXHOCMb Hay4YUmbCsi:

* Y4UMTbIBATb M KOOPAMHUPOBATbL B COTPYAHMYECTBE OTIINYHbIE OT COOCTBEHHOW NO3NLINN APYIUX
noaen;

* Y4NTbIBATb pa3Hble MHEHUA N MHTEpPECHI U 0060CHOBbLIBATb COGCTBeHHyI'O no3nuuio;
* MOHMMAaTb OTHOCUTENBHOCTb MHEHUI N NOAXOA0B K peLlieHnto I'Ip06J'IeMbI;

¢ apryMmeHTnpoBaTtb CBOK NO3nLMo N KOOpOAUHMPOBaATb €€ C No3numnamMm napTHEPOB B
coTpyaHu4ecTse npu Bblpa6OTKe obuiero peweHuna B COBMECTHOWN OeATENbHOCTMU;

* 3ap4aBaTh BONPOCHI, HEOOX0ANMbIE AN OpraHn3aunmn cOBCTBEHHOW AEATENBHOCTM U
COTPYAHWMYECTBA C MapTHEPOM;



¢ OCyLLEeCTBIATb B3aWMHbIN KOHTPOJ1b U OKa3blBaTb B COTpyAHNYECTBE Heo6xop,mmy+o
B3aMMOMNOMOLLb.

MpeamMmeTHble:

- OPUEHTUNPOBATbLCA B ABJTEHNAX U obbekTax OKpyXarLiero mmpa, 3Hatb rpaHuubl UX
NPUMEHNUMOCTU;

- MOHMMaATb onpeaeneHna C*)I/IBI/I‘-IGCKI/IX BeInn4ynH N NOMHUTb onpepgendume d)OpMyJ'IbI;

- MOHMMAaTb KaknmMm d_)M3M‘-IeCKVIM npuHUMnam n 3akoHam nogvynHAKTCA Te U UHble 00beKTbI U
ABNEeHNA npnpoabl;

- 3HaHWe Moaeny noucka peLleHnin Ansa 3agad no usmke;

- 3HaTb TEOPETUYECKMNE OCHOBbI MaTeEMaTUKN.

- NpUMeYaTb MOAENN SIBNEHUA N OOHLEKTOB OKPYXKatOLLErO MUPA;

- aHanM3MpoBaTb YCroBue 3agauu;

- nepedopMynMpoBaTh 1 MOOENNPOBAaTL, 3aMEHSITb MCXOAHY0 3adady OpyroW;
- COCTaBMATb NIaH peLleHns;

- BblABUraTb U NPOBEPSATL Npeanaraemble Ans pelleHnsi rmnoTessbl;

- Bfnaaetb OCHOBHbIMU YMCTBEHHbIMU onepaunamMmn, CoOCTaBALWLMMIN NMOUCK peLleHna 3agadn.

CopepxaHue nporpaMmMbl BHEYPOUYHON AeATEeNIbHOCTU

7 knacc

BeepeHue. BBogHoe 3aHATMe. Llenu n 3agaum kypca. TexHuka 6e3onacHocTMm.
Ponb akcnepumMmeHTa B XXU3HU YenoBeKa.

Teopus: I3yunTb OCHOBbI TEOPUM NOrpeLlHOCTEN. MorpellHOCTM NPSMbIX M KOCBEHHBIX U3MEPEHUN,
MaKcMmarnbHasl MOrPELLHOCTb KOCBEHHLIX M3MEPEHWIA, YYET NOrPELUHOCTEN N3MEPEHUI NP
nocTpoeHnn rpacdmkoB. lNpeacraBneHne pesynbLTaToB U3MepeHnUin B opme Tabnuu, n rpadmkos.

lMpakmuka: OCHOBbI TEOPUW MOTPELLHOCTEN MPUMEHSITL NP BbINOMHEHUM SKCNEPUMEHTAbHBIX
3agad, NpakTuyeckux paboT. (c ucnonb3oBaHUeM o6opyaoBaHusA «Touka pocTay)

Xapakmepucmuka OCHOBHbIX 8U008 desimesibHOCMUu:

MprBOANTL NPUMEPLI 0GBEKTOB U3y4eHUs br3nkn (prsmdeckme SBneHusi, ousnveckoe Teno,
BeLecTBO, manyeckoe none). Habnogats 1 aHanuamMpoBatb umsunyveckue sienenns (bmkcnposaTtb
N3MEHEHUS CBOMCTB O0BHEKTOB, CpaBHMBATL UX M 0606 aTh). Mo3HaKOMUTLCS C
3KCNepMMeHTanbHbIM METOAOM UccnefoBaHust npupoabl. Coopka NprbopoB 1 KOHCTPYKLNIA.
Wcnonb3oBaHne nameputenbHbix NpMOopoB. BeinonHeHne nabopaTopHbIX U NpakTU4ecknx paborT.
[narHocTuka n yctpaHeHne HemcnpaBHOCTEN

npnbopoB. BbicTpanBaHme rmnoTe3 Ha OCHOBaHUN NMEIOLLMXCSA AaHHbIX.
MexaHuka.

Teopusi: PaBHOMEpHOE 1 HepaBHOMEPHOE ABWxeHNe. padmyeckoe NpeacTaBreHNe ABWKEHNS.
PelueHuve rpadpuyecknx 3agad, pacyeT nyT U CpeaHen CKOPOCTN HEPaBHOMEPHOTO ABVKEHWS.



MoHatne MHEepUnmM n NHEpPTHOCTMW. Ll,eHTp06e>|<Ha;| cuna. I'IpmmeHeHme OaHHbIX (bl/l3|/|‘-leCKI/IX NOHATUN
B XXN3HeAesaATenbHOCTM Yenoseka. Cuna ynpyroctu, cuna TpeHu4d.

lNpakmuka: iccnegoBaHne 3aBUCMMOCTU CUMbl YNPYroCTU, BO3HUKAKOLLEN B NMPYXUHE, OT CTENEHN
aedopmauunm npyxuHbl. OnpegeneHne KoadduuneHTa TpeHmsa Ha TpubomeTpe. (¢
Mcnonb3oBaHMEM 06opyaoBaHUA «Touka pocTay)

McecnegoBaHve 3aBUCMMOCTU CUTbI TpeHnA OT CUIbl HOpMaribHOro AaBneHunA.
XapaKmepuchKa OCHOBHbIX UG08 OesimesibHOCMU:

AHanua Tabnuu, rpadnkos, cxem. MNounck obbacHeHNs HabnogaembiM cobbiTusaM. Onpenenenne
CBOWCTB NPUBOPOB MO YepTexam 1 Moaensam. AHanNn3 BO3HMUKAIOLLMX MPOGIEMHbIX CUTYaLMNA.
N3o6paxaTb cuctemy KoopavHaT, BblbnpaTth TENo OTCHETA U CBA3bIBATbL €ro C CUCTEMOM
KoopaunHat. cnonb3oBatb CUCTEMY KOOPAUHAT ANS U3yYeHNs NPSMONMMHENHOrO ABUXEHUS Tena.
C6opka NnpmbopoB 1 KOHCTPYKUMIA. cnonb3oBaHne N3mMepuTenbHbIX NpMbopoBs. BeinonHeHne
nabopaTopHbIX U NpakTUyeckmx paboT (c ncnonb3oBaHueM o6opyaoBaHus «Touyka pocTan).
[narHoctuka n ycTpaHeHne HemcrnpaBHOCTEN NpMbopoB. BeiCTpanBaHme runotes Ha OCHOBaHWUU
nmMeroLmxca aaHHbIx. KOHCTpyMpoBaHue 1 mogenvpoBaHue. BoinonHeHne 3agaHnin no
YCOBEPLLEHCTBOBaHMIO NpUbopoB. PaspaboTka HOBbIX BapMaHTOB onbITOB. Pa3paboTka 1 nposepka
METOAMKM SKCnepumeHTanbHom paboTsl. PaboTta B Manbix rpynnax. AHanmMaunpyoT, BbIGnpatoT u
000CHOBbLIBAIOT CBOE peLleHne, AencTBus. NpeacraBneHne pesynbTaTtoB NapHONM, rpynnoBOK
NeATenbHOCTMU. Yvyactune B aunanore B COOTBETCTBUU C NpaBuiiamMmmn pe4yeBoro noBeaeHuA.

I napocraTtuka.

Teopusi: 3akoH Apxumesa, 3akoH Nackans, rmgpoctaTnyeckoe AaBneHue, coobLiatoLmecst cocyabl,
rmapaBnmMyeckne MaLlnHbl.

lMpakmuka: 3a0ayu: BbiTanknBalwLLlas cuna B pasnuyHbIX cucteMax; npubopsl B 3agadax
(coobwwatoLmecsa cocyabl, rMapaBnmMyeckme MallnHbl, pbldaru, 6nokn). AkcnepuMeHTanbHble
3agaHus:

1)namepenune cunol Apxmumeaa, 2)M3amMepeHne MOMeHTa Cusbl, AENCTBYIOLLIErO Ha pblvar,
3)n3mepeHne

paboTbl CUMbl YNPYrocTy Npu Nogbeme rpysa ¢ NoMOLLbH NMOABWXKHOIO U HENOABMXKHOTO Groka. (¢
ucnonb3oBaHueM ob6opyaoBaHus «ToYka pocTa»)

Xapakmepucmuka 0CHOBHbIX 8U008 desimeribHoCMu:

AHanua Tabnuu, rpadukos, cxem. MNMonck o6bsicHeHUs Habntogaembim cobbiTuaM. Coopka nprubopos
N KOHCTPYKUMIA. Micnonb3oBaHne namepuTenbHbIX NpMbopoB. BbinonHeHne nabopaTtopHbIX U
npakTnieckux pabot. [JuarHocTmka 1 ycTpaHeHne HeucnpaBHOCTEN NpubopoB. BeicTpanBaHue
rMnoTe3 Ha OCHOBaHUM MMELLMXCA AaHHbIX. KOHCTpynpoBaHne 1 mogenvpoBaHue. PaboTa B
ManbIx rpynnax. AHanm3npyoT, BbiGUpatoT 1 060CHOBLIBAIOT CBOE peLleHne, OENCTBUS.
MpencTaBneHne pesynbTaToB NAapHOW, FPYNNOBON AeATENbHOCTU. [1oaroToBka COOBLLEHMI 1
AOKMagoB. YyacTve B Anarnore B COOTBETCTBUM C NpaBuiamMmn pevyeBoro NoBeaeHus.

CraTtuka.

Teopus: bnok. Pbivar. PaBHoBecue TBepablx Ten. Ycnosusa pasHosecusi. MomeHT cunbl. [NpaBuno
MoMeHTOB. LieHTp TshkecTn. ViccrnegoBaHme pasnuyHbiX MexaHu4ecknx cucteM. KombrHupoBaHHble
3ajja4u, UCMonb3ys YCroBUS paBHOBECUS.

lpakmuka: N3rotoeneHne paboTatoLlen cuctembl GrioKoB.
Xapakmepucmuka OCHOBHbIX 8U008 desimesibHOCMU:

AHanus Tabnuu, rpadnkos, cxem. MNMounck obbsacHeHNs HabntogaembiM cobbiTusM. Onpeaenexne
CBOWCTB NPUOOPOB MO YepTexam 1 mogensam. AHanM3 BO3HUKAOLWMX NPOONEMHbIX CUTyaLniA.
Habniogatb gencrane NpocTbiX MeXaHM3MOB. [M03HaKOMUTLCS € (OM3NMYECKON MOLENbIO
«abcontoTHO TBEpAOE Tenoy. PelwaTh 3agayn Ha npuMeHeHne ycrnoBus(npasuna) paBHoBeCUs!
pblyara. NpumeHsTb ycnosue (NpaBuiio) paBHOBECUS pbidara Anst 06bscHeHWUs eNcTBUSA
pa3nnYHbIX MHCTPYMEHTOB, UCMOSb3yeMbIX B TEXHUKE M B BbITy. CHopka NpnbOOpPOB 1 KOHCTPYKLNA.



Mcnonb3oBaHne nameputensbHbix Npubopos. BeinonHeHne nabopaTopHbIX U NPakTUYECKUX paborT.
[OunarHocTtuka n

yCTpaHeHne HeVICI'IpaBHOCTePI I'IpI/I60pOB. BbICTpaI/IBaHI/Ie r’mnoTe3 Ha OCHOBaHMN NMMEKLLINXCA
OaHHbIX. KOHCprVIpOBaHVIe n MmoaenunpoBsaHue. BbinonHeHue 3agaHui no ycoBepLEeHCTBOBAHUIO
I'IpVI60pOB. Pa3pa60TKa HOBbIX BAPMaHTOB OMNbITOB. Pa3pa60TKa M npoBepka MeToaukun
3KcnepmmeHTaanon pa6OTbI.

PaboTta B ManbIx rpynnax. AHanMaupytoT, BIONpatoT U 060CHOBbLIBAIOT CBOE pellieHne, AeACTBUS.
MpencraBneHne pe3ynbTaToB NapHOW, rpynnoBoi AeATenbLHOCTU. [ToaroToBka coobLLEHNIA U
noknanos. OcyLecTBNAT CaMOOLIEHKY, B3aNMOOLIEHKY AeATenbHOCTW. YyacTve B auarore B
COOTBETCTBMM C NpaBuiaMu pedyeBoro NoseaeHus.

8 knacc

Tennosble ABNEeHUs.
Tennosoe paclumpeHune Ten. MNpolecckl NNaBneHns n oTBepaeBaHns, UCNapeHns n
koHAeHcauuu. Tennonepeaaya. BnaxHocTb Bo3gyxa Ha pasHbliX KOHTUHEHTaX.

HemoHcmpauyuu: 1. HabniogeHne TasHna nbaa B Boge. 2. CKOpOCTU UCNapeHNst pasnnyHbIX
xuakocten. 3. Tennosble asuratenu dyayLiero.

JlabopamopHbie pabomesi (C ucnonb3oBaHueM obopynoBaHus «Touka pocTtay): 1. MIameHeHns
ONWHbI Tena nNpu HarpeesaHun N oxnaxaeHun. 2. OTnuBKa I'Iapa(bl/IHOBOFO congaTtuka. 3.
HabntoaeHue 3a nnaeneHnem noaa 4. OT Yero 3aBUCUT CKOPOCTb UCNAPEHNs XNaKkocTn? 5.
HabntogeHne TennonpoBOAHOCTM BOAbI M BO3ayXa.

Xapakmepucmuka 0CHOBHbIX 8U008 desimeribHoCMu:

CamocTosaTenbHO hopMynmMpytoT No3HaBaTENbHY 3a4a4y. YMEKT C NOMOLLILH BONPOCOB A00bIBaTh
HeaocTarLyo nHdopmaumto. Mcnonb3oBaHne 3mMepuTenbHbIX NPUOopoB. BeinonHeHne
nabopaTopHbIX U NPaKTUYecKMx paboT. [AnarHocTuka u ycTpaHeHne HemcnpaBHOCTEN NPMOOPOB.
BbicTpavBaHue rmnoTes Ha OCHOBaHUM MMEKLNXCS AaHHbLIX. KOHCTpyMpoBaHne 1 MO4enMpoBaHue.

BbinonHeHne 3agaHnii No yCoOBEPLLUEHCTBOBaHNIO NpMbopoB. Pa3paboTka HOBLIX BApMaHTOB OMbITOB.
Pa3paboTka n npoBepka METOAMKN IKCMIEPUMEHTANbHON paboTbl. PaboTa B MarnbIx rpynnax.
AHanmaunpytoT, BbIOMpPaT N 060CHOBLIBAKOT CBOE pelueHue, aencteus. MNpencraeneHme
pe3ynbTaToB NMapHOW, FPYNNoOBON AEATENBLHOCTU. YyacTue B Aunasnore B COOTBETCTBUN C NpaBunamm
peyeBoro

nosefeHus.
AnekTpnyeckue ABNEHUs.

Mukpomup. Mogenu atoma, cyliectsoBasLune Ao Havyana XIX. Mictopusa oTKpbITUA 1 enctengd
ranbBaHM4ecKkoro anemeHTa. Victopus cosgaHms anekTpodopHon mawwmHbl. OnbiT BonbTa.
OneKkTpn4ecknin ToK B aNeKTponuTax.

LHemoHcmpauyuu: (c ucnonb3oBaHMem obopyaoBaHus «Tovka pocTay)
1. Mogenwu atomoB. 2. [anbBaHMYeckue anemeHTbl. 3. OnekTpogopHor
MawmHbl. 4. OnbiTbl BonbTa 1 ManeeaHu.

JlabopamopHbie pabombi: 1. Co3gaHne ranbBaHNYECKMX S1EMEHTOB U3 NOAPYYHbIX CPEACTB. 2.
ONeKTpNYECKMIA TOK B XXMOKOCTHAX CO34aHUS «30/10TOrO KIoUmMKay .

XapaKmepuchKa OCHOBHbIX BUOOB OEeATEJIbHOCTU:

YnpaBnsatoT CBOEW NO3HABATENbHON U y4ebHON OeATEeNbHOCTHIO MOCPEACTBOM NOCTAHOBKU LiESeMn,
NNaHMpPOBaHUS, KOHTPOIS, KOPPEKLUMM CBOUX AENCTBUIN N OLIEHKM YCMELHOCTN YCBOEHUS.



CpaBHuBaloT cnocob 1 pe3ynbTaT CBOUX AEWCTBUI ¢ 06pasLIOoM - NMMCTOM COMPOBOXAEHUS.
OGHapyxuBatoT OTKNOHeHUs. O6ayMbIBaAOT NPUYMHBI OTKIOHEHWIA. OCYLLECTBNSAT CAMOKOHTPOIMb U

B3aMMOKOHTPOJ1b. Vcnonb3oBaHne N3MEepPUTEITbHbIX I'IpI/I60pOB. BbinonHeHne na60paToprlx 7
NPaKTUN4eCKnx pa60T. [unarHocTtuka v yCTpaHeHune HeI/ICI'IpaBHOCTeIZ I'IpI/IGOpOB. BbICTpaVIBaHMe
r’mnoTe3 Ha OCHOBaHNN MMEKLLNXCA OaHHbIX. KOHCprI/IpOBaHI/Ie n MmoaennpoBaHue.

3neKTpomar|-| UTHbIEe ABJeHUA.

MaruuTHoe none B BewecTse. MarHutHast aHomanunsa. MarHuTHble 6yp|/| PasHoBuaHoCTH
ANEeKTPpoOn3mMepuTesibHbIX I'IpVI60pOB. PasHoBugHOCTU SJ'IeKTpO,EI,BI/IFaTeJ'IeIZ.

JemorHcmpayuu (c ncnonb3oBaHuem o6opyaoBaHus «Touka pocTta»): 1. HarnsgHocTb
noBefeHu s BELLIECTB B MarHUTHOM none. 2. MpeseHTauun o

MarHMTHOM nose 3eMnum 1 0 MarHUTHbIX 6prIX. 3. lD,eMOHCTpaLI,I/IFI pa3HOBI/ID,HOCTeIZ
ANEeKTpon3mMmepuTesibHbIX I'IpVI60pOB. 4. HarnagHocCTb pa3HOBI/I,EI,HOCTeIZ aneKTpoanaTeneﬁ.

JTabopamopHbie pabomni: 1. iccnefoBaHne pasnuyHblX 3MeKTpon3MepuTenbHbIX NPUGOPOB.
Xapakmepucmuka 0CHOBHbIX 8UA08 OesimeIbHOCMU:

YnpaBnsaT CBOEN No3HaBaTeNbHOM 1 y4eOHOM AeATENbHOCTLIO NOCPECTBOM MOCTAHOBKM LIENEN,
NaHNPOBaHNS, KOHTPOIS, KOPPEKLMN CBOUX AENACTBUI U OLEHKM YCNELLHOCTM YCBOEHUS.
CpaBHuBatloT cnocob 1 pesynbTaT CBOMX AEUCTBUIN C 00pasLoM - IMCTOM COMPOBOXAEHMS.
OGHapyxunBatoT OTKIOHeHMA. OB64yMbIBAOT NPUYMHBI OTKNOHEHNIN. OCyLLECTBASIIOT CAMOKOHTPOSb 1

B3aMMOKOHTPOITb.
OnTuyeckue ABNeHus.

NcToYHUKKM cBeTa: TENNOBbIE, MIOMUHECLIEHTHbIE, UCKYCCTBEHHbIE. MI3roToBneHne kamepsbl - ob6ckypa
N nccneaoBaHne n3obpaxkeHns ¢ NoMoLLbio Mmoaenu. MHorokpaTHoe n3obpaxkeHue npeameTta B
HECKOmbKMX NMITOCKMUX 3epKanax. I3roToBUTb NEPUCKON U C ero NoMOLLbIO NPOBECTU HabNAeHUs.
MpakTuyeckoe UCNoNb3oBaHNe BOrHYThIX 3epkarn. 3pUTenbHble UN3nK, MopoXaaemble

npenomneHnem ceeta. Mupaxmn. Passutmue BOOKOHHOM ONTUKW. MIcnonb3oBaHNE 3aKOHOB CBETA B
TexXHuKe.

JemoHcmpauyuu(c ncnonb3oBaHneM o6opyaoBaHus «Toyka pocTa»)
1. PasnnyHble NcTouHnkM ceeTa. 2. I3obpaxkeHne npegmeTa B HECKOMNbKUX

Nnockmx 3epkanax. 3. MIaobpaxkeHne B BOrHyTbIX 3epkanax. 4. icnonb3oBaHne BOTIOKOHHOW ONTUKM.
5. Yctponcteo choToannapatoB, KUHOMPOEKTOPOB, Kanenaockonos.

JlabopamopHbie pabomesi: 1. 3rotoBrneHne kamepbl - 06CKypa 1 nccrnegoBaHne n3obpaxeHus ¢
nomoLubto mogenu. 2. MNpaktuyeckoe NnpMMeHeHne Nrockmx 3epkan. 3. lNpakTnyeckoe
MCMnonb30BaHne BOTrHYTbIX 3epkar. 4. MIarotoBneHne nepuckona n HabnogeHns ¢ NoMOLLbO
mMogenw.

Xapakmepucmuka OCHOBHbIX 8U008 desimesibHoCMUu:

YnpaBnswT CBOe No3HaBaTeNbHOM 1 y4ebHOM AeATENbHOCTLIO NOCPEeACTBOM MOCTAHOBKM LIENEN,
NMaHMpPOBaHUS, KOHTPOSS, KOPPEKUMM CBONX OENCTBUIA M OLIEHKM YCMELUHOCTM YCBOEHMS. BbigenstoTt
1 hopMynMpyoT No3HaBaTENbHYIO Lienb. BblaensoT KonMyecTBEHHbIE XapaKTEPUCTUKA OOBEKTOB,
3agaHHble crioBaMu. [pUHMMAOT NO3HaBaTENbHYHO LIENb U COXPAHSIKOT ee Npu BbINOHEHUN

y4ebHbIx gencteuin. Oco3HatoT CBOM AeNCTBUSA. IMEIOT HaBblKM KOHCTPYKTUBHOMO OOLLEHMsT B MarbiX
rpynnax.

YenoBsek u npupoaa

ABTOMaTUKa B HaLLew Xn3HW. [pumepbl UCNONb30BaHNS aBTOMATUYECKMX YCTPOUCTB B Hayke, Ha
npou3BoacTBe U B GbiTy. CpeacTea cBsAsu. Paguo n TenesmaeHne. AnbTepHaTUBHbIE MCTOYHUKN
3Hepruun. Buapbl anekTpocTaHumii. Heob6xoanmMocTb 3KOHOMMU MPUPOAHBIX PECYPCOB U
MCMOMb30BaHMs], HOBbIX 9KOMOMMYHbIX M Ge3onacHbIX TexHomoruii. Hayka n 6esonacHocTb noaen.



LemoHcmpauyuu: 1. doTomaTepuarnb! 1 cnaiapl No Teme.
JlabopamopHbie pabomai: 1./3y4eHne OeicTBUIA CPpeacTB CBA3N, paano U TeNneBuaeHUS.
Xapakmepucmuka 0CHOBHbIX 8UO08 OesimesibHoCMu:

CamocTosaTensHO hopMynmMpytoT NO3HaBaTeNbHY0 3agavy. YMeT (MNu pa3BuBatoT) CNOCOOHOCTL C
MOMOLLIbIO BOMPOCOB A00bIBaTh HEQOCTALLLYI0 MHCpopMaLMIO.

9 Kknacc

KnHemaTuka

Cnoco6bl onncaHnsa mexaHndeckoro asmxeHusi. Cuctema otc4deta. MNpssMONUMHENHOe ABMXEHME.
MpamMonnHenHoe paBHOMEPHOE ABUXEHME MO NSIOCKOCTU. [epemelteHmne n ckopocTb Npu
pPaBHOMEPHOM MPAMOSTIMHENHOM ABUXEHUMN NO NNOCKOCTU. OTHOCUMTENBLHOCTbL ABMXKEHNA. CrioxXeHue
OBWXeHWI. MNpuHUMNI HE3aBUCUMOCTU ABWMXEHUn. KpuBonuHenHoe aABmxkeHue. [IBmxeHne tena,
OpPOLLEHHOro NOA YrioM K ropn3oHTy. PaBHOMEpHOE ABUXEHME NO OKPYKHOCTU. YTnoBasi CKOPOCThb.
Mepwnoa n vyactoTa BpalleHusi. CKopocTb

N YCKOpEHWe npu paBHOMEPHOM OBUXEHUN NO OKPY>XXHOCTM.

JlabopamopHbie pabomsi(c ucnonb3oBaHnemM obopyaoBaHusi «Touka pocTar):
N3yueHne oBmxeHns cBo6OAHO NagatoLero Tena.

N3yueHne OBMKEHMS MO OKPY>KHOCTH.

lMpumepHbie meMbl MPOEKMHbIX U Uccriedo8ameribCKux pabom:

OnpefeneHne CKOpOCTU paBHOMEPHOrO ABUKEHMS NPY UCMONb30BaHNM TpeHaxepa «berosas
[OPOXKay.

NcTopuyeckas peKoHCTPYKUUS onbITOB Manunes no onpeaeneHnto yckopeHns cBoboaHoro nageHus
Ten.

MpuHUKMNLI paboTbl NPUBOPOB 4118 N3MEPEHMS CKOPOCTEN N YCKOPEHWIA.
MpuMeHeHne cBOOOAHOMO NageHNs Ansa U3SMEPEHNs peakuumn YeroBeka.
PacueT TpaekTopumn aABMKEHUS NnepcoHaxen pacckasos P.Pacna.

Xapakmepucmuka OCHO8HbIX 8U008 OesimesibHOCMU; YTEHNE 1 0BCYXOEeHWe TeKCTa cTaTeln
WHTEpPHET-CanToB, 06CyKAeHMe AOKNaA0B 1 NPe3eHTaunini, COCTaBeHVE N peLleHre 3aaay,
obcyxaeHne cnocoboB pelleHust (nogrotoeka k O3 no umsmke).

OvHamuka

NHepumanbHble cuctembl otcyeTa. Cuna. 3akoHbl HeloToHa. [1BuxxeHue Tena nog 4encTememM
HeCKOMbKMX cun. OBMxeHne cucTeMbl CBA3aHHbIX Ten. [JuHaMmmka paBHOMEPHOrO ABMXKEHMWS
MaTepuanbHON TOYKN MO OKPYXHOCTU. Knaccbl cunn. 3akoH BCEMUPHOTO TAroTeHus. [pmxeHne
nnaHet. VIcKyCCTBEHHbIE CMYTHUKN.

ConHe4Has cuctema. Victopusa passutus npegcrasneHnin o BcenenHon. CtpoeHne 1 aBontoums
BceneHHon.

JlabopamopHbie pabomsi(c ncnonb3oBaHMem o6opyaoBaHuA «Touka pocTay):

N3mepeHue macchl Tena ¢ cnonb3oBaHMEM BEKTOPHOIO pasnoXeHust Cusbl. MI3yyeHne kuHemaTukm
¥ AUHAMUWKN PABHOYCKOPEHHOIO ABWXEHUS (Ha Npumepe mMaluunHbl ATByAa). M s3ydeHne TpeHus
CKOJBXKEHMSI.

HpUMeprle meMbl TIPOeKMHbIX U uccriedogamerbCKUX pa6om:



MCTOpMHeCKaﬂ PEKOHCTPYKLMA ONbITOB Kyn0Ha 1 AMOHTOHa no onpeaeneHnto BeJIn4nHbl CUnbl
TPEeHUA CKOJTbXEHUA. I"IepBble NCKYCCTBEHHbIE CMYTHUKN 3emnu.

Kak oTnnyarotcs mexaHmyeckme npoueccbl Ha 3emne oT MexaHU4eckunx npowueccos B Kocmoce?
Tena ConHeYyHON CUCTEMBI. OTKprTI/IFI Ha KOH4YUMKe nepa.

Xapakmepucmuka 0CHO8HbIX 8u008 desimeslbHOCMU. YTeHWe 1N 0bCYyXaeHue TekcTa cTaTen
NHTEpHET-CanToB, 0OCYyXaeHVe AOKNaao0B 1 Npe3eHTaunii, CoCTaBneHne n pelleHne 3agay,
obcyxaeHune cnocobos pelleHus (nogrotoeka k O3 no umsmke).

MMﬂyﬂbC. 3akoH COXpaHeHunsa nMmnynbca

|/|MI'IyJ'IbC. MNameHeHne nMnynbca MaTepmaanoﬂ Toukn. Cuctema ten. 3akoH COXpaHeHund
nMnynbca.

lNpumepHbie meMbl MPOEKMHbIX U uccriedog8ameribCKux pabom:

PeaktnBHOe aBmxeHue B npupoge. Paccnegosanue ATl ¢ NOMOLLLIO 3aKOHa COXpaHEHNS
uMnynbca.

Xapakmepucmuka 0CHO8HbIX 8U008 desimeslbHOCMU: YTeHWE U ODCYyXaeHue TekcTa cTaTen
NHTEpHET-CanToB, 0OCYyXaeHVe A0KNaao0B 1 Npe3eHTaunii, CoOCTaBneHne n pelleHne 3agay,
obcyxaeHne cnocoboB pelueHns (nogrotoeka k O3 no umsmke).

Cratuka

PaBHoBecue Tena. MoMeHT cunbl. YcnoBus paBHoBecus TBepAoro tena. [Npoctble MexaHn3Mbl.
JlabopamopHbie pabomsi(c ucnonb3oBaHueM obopyaoBaHusi «Touka poctar):
OnpepeneHne LEHTPOB Macc pasnuyHblx Ten (Tpu cnocoba).

lMpumepHbie meMbl MPOEKMHbIX U Uccriedo8ameribCKux pabom:

MprMeHeHMe NPOCTbIX MEXaHN3MOB B CTPOUTENLCTBE: OT 3eMIsSIHKM A0 Hebockpeba. MccnenosaHue
KOHCTPYKLUMM Benocuneaa.

Xapakmepucmuka OCHO8HbIX 8u008 OesimesibHOCMU: YTEHNE 1 00CYXAEeHWe TeKCTa cTaTen
WHTEepPHET-calnToB, 06CYy)KAEHMe AOKNaA0B M Npe3eHTauUuii, CoCTaBNeHMe U peLleHne 3aaay,
obcyxaeHne cnocoboB peluenns (nogrotoka k OI'D no dmsmke).

MexaHun4eckue konebaHusi U BONHbI

MexaHu4yeckne konebaHus. NpeobpasoBaHue 3HEPTMM NPU MEXaHUYECKUX KonebaHusX.
MareMaTU4eCckuin 1 NPYXMHHbIA MasaTHUKN. CBOOOAHbIE, 3aTyXatloLLME U BbIHY>KOEHHbIE KonebaHus.
PesoHaHc. MexaHu4eckne BomHbI. [nnHa 1 CKOPOCTb BOSHbI. 3BYK.

JlabopamopHbie pabomsi(c ucnonb3oBaHneM o6opyaoBaHusi «Touka pocTar);
N3yyeHmne konebaHnin HUTSHOro MasTHUKA.

lMpumepHbie meMbl MPOEKMHbIX U uccriedogameribCKux pabom:

CTpyHHbIE My3bIKanbHble UHCTPYMEHTLI. KonebaTtenbHble CUCTEMBI B MPUPOAE U TEXHMKE.

Xapakmepucmuka OCHO8HbIX 8U008 OesimesibHOCMU: YTEHNE 1 0BCyXaeHne TekcTa cTaTen
WHTEpPHET-CanToB, 00CyKAeHne AOKNaAoB M Npe3eHTauuii, CoCTaBeHne 1 peLleHre 3agay,
obcyxaeHne cnocoboB pelueHust (nogrotoeka k O3 no usmke).

OneKTpoMarHUTHbIe KonebaHus u BONHbI

lMepeMeHHbIN anekTpruyeckmin Tok. KonebartenbHbii KOHTYP. BbiHyXaeHHble n cBoOoAHbIE M
kornebaHusa. OM BOMHbI M NX CBONCTBA.

HpUMeprIe meMbl TIPOeKMHbIX U uccrniedogameribCKUX pa6om.'

MprHUMNblI pagnocBa3n 1 TenesuaeHnsi. BnnsHme OM nanyyeHnin Ha XnBble OpraHn3mbl.
M3roTtoBneHune ycTaHOBKM ANS 4EMOHCTpaumMm onbitoB no OMU.

OnekTpomarHnTHoe nanydeHme CBY-neun. Victopmyeckas peKOHCTPYKLUS onbiTOB AMnepa.



Xapakmepucmuka OCHO8HbIX 8U008 OesimesIbHOCMU: YTEHNE N OBCYXAeHNe TekcTa cTaTen
WHTEPHET-CaNnToB, 00CYyKAeHMe AOKNaA0B 1 NPE3eHTaLunii, COCTABIEHNE U PELLEHNE 3afay,
obcyxaeHue cnocobos pelleHust (nogrotoBka k OI'D no gusuke).

OnTuka

NcTounnkun ceeTa. [encTeus ceeta. 3akoH NPSMONUHENHOro pacnpocTpaHeHus cBeTa. 3aKoH
oTpaxeHus ceeTa. lNocTpoeHne n3obpaxeHuii B NIOCKOM 3epkKare.

3akoH NpenomreHnsa ceeTa Ha NoCcKOoN rpaHuLe ABYyX OOHOPOAHbLIX MPO3paYyHbIX cpes.
lMpenomMmnenne ceeTa B NpuamMe. [jucnepcus ceeta. ABneHne NoONHOro BHYTPEHHErO OTPaXKEHUS.
JInH3bl. TOHKME NKH3LI. [TocTpoeHue n3obpakeHni, co3gaBaeMblX TOHKUMKU NUH3aMu. [na3s n
3peHne. OnTuyeckne npmbopsbl.

JlabopamopHbie pabomesi(c ucnonb3oBaHnemMm obopyaoBaHusi «Touka poctar):
JkcnepuMeHTanbHasi NpoBepKa 3akoHa OTPaXeHWs CBeTa.

N3amepeHne nokasaTens npenommneHns Bogbl.

N3mepeHne oKyCHOro paccTosiHus cobuparoLen nmH3bl.

lMpumepHbIe meMbl MPOEKMHbIX U Uccriedog8ameribCcKux pabom:

McTopuns nccneqoBaHusi CBETOBLIX ABNEHUN.

NcTopuyeckasi pekoHCTpyKUmMSA Teneckona Fanvnes.

MN3rotoBneHne kanengockona.

XapakmepucmuKka OCHOBHbIX 8ud08 desimesibHOCMU: YTeHNE U 0bCyXaeHne TekcTa cTaTen
WHTEepPHET-calnToB, 06CyKAeHMe OOKNaA0B U Npe3eHTauUuii, COCTaBMNeHNe U peLleHne 3aaau,
obcyxaeHne cnocoboB pelueHns (nogrotoeka k O3 no umsmke).

®dPu3mka atoma n aToMmHoro sigpa

CTtpoeHune atoma. lNornoLieHne n ncnyckaHne ceeta atomamu. Ontudeckue cnektpbl. OnbITh
Pesepdopaa. MNnaHeTtapHaa moaenb atoma. CTpoeHne aToMHOro siapa. 3apsaoBoe U MaccoBoe
yucna. AgepHble cunbl. AHEPIMA CBA3N aTOMHbIX S4ep. 3akoH pagnoakTMBHOro pacnaga. Anbdga- n
Oeta-pacnagbl. lNpaBuna cmelleHns. AgepHble peakumun. [leneHne n cuHtes saep. AnepHas
3HepreTuka. ictouHmkn aHeprum ConHua u 38e3q. Pernctpaumsa aaepHbix n3nydyeHnin. BnvsaHue
pagnoakTUBHbBIX N3MNYYEHUI Ha XUBbIE OpraHn3mbl. [Jo3anmeTpus. Jkonorndeckne npobnemol
SAEPHON 3HEPTreTUKM.

lMpumepHbie memMbl MPOEKMHbIX U Uccriedog8ameribCKux pabom:
NcTopusa nsyyeHus atoma.

N3mepenne Kl conHevHon BGaTapen.

HeBnanMmble nanyyeHns B CnekTpe HarpeTbix Ter.

Xapakmepucmuka OCHO8HbIX 8U008 OesimesibHOCMU; YTEHNE 1 0BCYXOEeHWe TeKCTa cTaTen
WHTEepHEeT-CanToB, 00CyKAeHMe AOKNaAoB M Npe3eHTauuii, CoCTaBneHme 1 pelleHre 3agay,
obcyxaeHne cnocoboB pelleHust (nogrotoeka k O3 no usmke).

Popmbl opraHusaumm oépasoBaTenbLHOro npouecca:
- rpynnosas;

- HOuBMAOYyanbHasi;

- (ppoHTanbHag.

Bepyuue TexHonoruu:

MCI'IOJ'Ib3yIOTC$I AneMeHTbl cneayrumnx TEXHONOMIA: NPOEKTHasd, I'IpO6J'IeMHOFO o6yquV|;|,
VIHd)OpMaLI,VIOHHO-KOMMyHI/IKaLI,VIOHHaﬂ, KPUTUYECKOro mMbllLUNeHnA, ﬂpOGJ’IeMHOFO ananora, nrpoead.



OcHoBHble MeToAbl paboTbl Ha ypoke:

BeﬂyLLI,VIMVI mMeTogamMum 06yquV|;| ABMATCSA: YAaCTUYHO-NOUCKOBOMW, MeToL MaTeMaTU4eCKoro
mMoaenunpoBsaHuA, akcnomMaTmuyecKknin MeToa,.

q)Oprl KOHTpoOnNA:
Tak Kak aToT KypC ABnAeTCA OONOJTHUTENIbHbIM, TO OTMETKa B ©annax He cTaBuTcs.

Yyawmmcs Y4MNTCA OUEeHNBaATb cebsn Opyrnx cam, 4To NO3BOJIAET pa3BMBaTb YMEHNUA CaMOaHanm3a
n CI'IOCO6CTByeT pPa3BUTUO CaMOCTOATENIbHOCTH, KaK CBOIZCTBy JINYHOCTU y4allerocd. BoisiBnexme
NMPOMEXYTOYHbIX N KOHEYHbIX pe3yrnbTaToB y4allNXCA NponcxoguTt 4Yepes NpakTn4eckyro
0eATernnbHOCTb, 3a4eTHble paGOTbIZ

* TeMaTu4eckas nogdopka 3agay pasnUYHoOro YpoOBHSA CMOXHOCTM C NpeACcTaBNeHneM pasHbIX
METOJ0B peLLEHNs B BUAE TeKCTOBOro AOKYyMeHTa, npe3eHTauuu, ¢pnaw-
aHMMauum, Buaeoposimka nnm web - ctpaHuubl (canta)

* BbiICTaBKa NPOEKTOB, I'Ip63€HTaLI,VIl7I;

¢ AEMOHCTpauuna skcnepnmMmeHTa, Ka4yeCTBEHHOWN 3aa4yn C Ka4eCTBEHHbLIM (yCTHbIM mnn B Bnae
NPUIoOXeHud, B TOM 4ucne, npeseHTau,vleVl) onncaHmneM npouecca Ha 3aHATUN, d.)eCTMBaJ'Ie
OKCNEPUMEHTOB; (*)VI3I/I‘-I€CKI/I€ onnMmnuagobl.



KaneH.qapHo—TemaTquCKoe nnaHupoBaHue 7 Krnacc

Ne | Jata Tema ypoka Ucnonb3oBaHue npumeyaHue
npoBeaeHnst
n/n posen obopyanoBaHus
eHTpa
MnaH | ®akT LeHTp
€CTeCTBeHHOHay4HOM
M TEXHOJIOrn4YecKkom
HanpaBneHHOCTeN
«Touka pocTa»
1. BBegeHue (14)
BeogHoe 3aHatne. Llenn n sagauu KomnbloTepHoe
1 Kypca. TexHunka 6e3onacHocTw. obopynoBaHue
2. Ponb 3KkcnepumMeHTa B XXU3HU YenoBeka (34)
Cuctema eanHuu, NOHATUE O KomnbloTepHoe
obopynoBaHue
2 NPSIMbIX M KOCBEHHbIX N3MEPEHUAX
PU3NYECKUn IKCNEPUMEHT. O6opynoBaHue ans
OEeMOHCTpaunn
Buabl donanyeckoro akcnepumeHTa.
MorpellHOCTb M3MepeHus. Buapl
norpeLHocTen namepenHns. Pacuér
3 NOrpeLwwHOCTN U3MEPEHUS.
JlabopatopHas paboTta ObopynoBaHue ans
«M3mepenne obbema TBEpPOOro nabopaTopHbIX paboT
N YYEHUYECKNX OMbITOB
Tenay. lNpaeuna opopmneHus
4 nabopaTopHoi paboThl.
3. MexaHuka (84)
PaBHOMepHOE 1 HepaBHOMEPHOE ObopynoBaHue ans
5 OBVKEHUS. nabopaTopHbIX paboT
N YYEHNYECKNX OMbITOB
Mpachnyeckoe npencTaBreHne (Ha Base KomnnekToB
ana Oro)
6 OBWKEHUS.
PelueHue rpacgmnyeckmx 3agad,
pac4yeT NyTu U CpeaHen CKopoCTU
7 HEepPaBHOMEPHOTO ABMXKEHUS.
lMoHATME MHEPLMM U UHEPTHOCTW.
8 LleHTpobexHas cuna..
9 Cwuna ynpyrocTtu, cuna TpeHus O6opynoBaHue ans
nabopaTtopHbix paboT
10 JlabopatopHas paboTta parop P

N Y4EeHUYeCKnXx onbITOB




«MccnepgoBaHme 3aBUCUMOCTH
CUIbl YPYrocTn, BO3HUKAIOLLIEN B
npyXuHe, oT cTeneHn gedopmasmm

NPYXUHbI».

JlabopatopHas paboTta

«Onpepenexne koadduumeHTa

(Ha 6a3e KoMnekToB
ana Oro)

11 TpeHuns Ha TpubomeTper.
JlabopatopHas paboTta O6opynoBaHue ans
«MccnegoBaHme 3aBUCUMOCTH nabopaTopHbIXx paboT
N YYEHNYECKUX OMbITOB
CUIbl TPEHMS OT CUTbI
12 HOpMaribHOro AaBreHnsa.
4. N'magpocTtatuka (124)
13 MnoTtHocTb. 3agaya uaps epoHa ObopynoBaHue ans
OEeMOHCTpaunn
PelueHne 3apgay noBbiLLEHHON
CINOXXHOCTW Ha pacyeT MIoTHOCTU
14 BELLECTBA.
PelueHne 3agay noBbiLLEHHOM ObopynoBaHue ans
JEeMOHCTpaLmin
15 CITOXKHOCTU P
[laBneHne xnagkocTtu u rasa. 3akoH
16 Mackans
17 CoobwatoLmecs cocyabl.
JlabopatopHas paboTta ObopynoBaHue ans
18 «M3rotoBneHne mogenu choHTaHa» nabopatopHbIX paboT
N YYEHNYECKNX OMbITOB
Na6opaTtopHas paboTa (Ha H6ase koMMneKToB
ana O3
19 «M3rotoBneHne mogenu poHTaHa»
3akoH Mackans. [laBnexHune B
XKNOKOCTSAX U rasax.
M'MapaBnuyeckne MalnHbI.
20 CoobuwatoLmecs cocyabl.
BobiTankueatowas cuna. 3akoH ObopynoBaHue ans
JeMOHCcTpaumn
21 Apxnmega. P
JlabopatopHas paboTta O6opynoBaHue ans
22

nabopaTtopHbix paboT




«BbisicHeHne ycnoBusa nnasaHus N YYEHNYECKMX OMbITOB
Teny.
Bnok 3agay Ha 3akoH Nackans, O6opynoBaHue ans
AOEMOHCTpaunmn
23 3akoH Apxumega. P
Bbnok 3agay Ha 3akoH lNackans,
24 3aKkoH Apxumeaa.
5. Ctatuka (104)
25 Brok. Pblyar. ObopynoBaHue ans
OEeMOHCTpaunn
PaBHoBecue TBepabix Ten. MoMeHT
26 cunbl.[lMpaBnIo MOMEHTOB.
LleHTp TskecTn. NccnegosaHne O6opynoBaHue ans
27 pasnuyHbIX MeXaHU4YeCcKknx cMcTem AeMOHCTpaumin
KomMOunHMpoBaHHbIe 3agaun,
28 ncnornb3ysa yCnoBus paBHOBECUSA.
KomMOunHMpoBaHHbIe 3agaun,
29 MCMosb3ys YCroBUs paBHOBECUSA
JlabopatopHas paboTta ObopynoBaHue ans
«M3rotoBneHne paboTatoLen nabopaTopHbIX paboT
6 o N YY4EHUYECKNX OMbITOB
cuctemol 6rokoB». OopmneHue (Ha 6ase KOMNNEKTOB
30 paboThl. ans O3
PaboTta Hag npoekTtomM «Bbnokuy.
JlabopatopHas paboTta
«M3rotoBneHune paboTatoLen
31 CUCTEMbI BITOKOBY.
JlTabopaTtopHasa paboTa O6opynoBaHue ans
«M3rotoBnenne paboTtatoLen nabopaTopHbIX paboT
N YY4EHNYECKNX OMbITOB
32 CUCTEMbI BITOKOBY.
33 OdopmrnieHne paboTsl. KomnbloTepHoe
obopygoBaHue
34 3alumTa NpoeKToB.
KaneHpgapHo-TemaTtu4yeckoe nnaHupoBaHue 8 knacc
Ne | farta Tema ypoka Ucnonb3oBaHue npumevaHme
npoeedeHus
n/n obopyanoBaHus
eHTpa
MnaH | dakT UeHTp
ecTeCTBeHHOHay4HOM




M TeXHONOrnm4yeckomn

HanpaBneHHoOCTeN
«Touka pocTa»

1. BBegeHue (14)

BeogHoe 3aHaTme. Llenn n sagauu KomnbloTepHoe
1 Kypca. TexHunka 6e3onacHocTu. obopynoBaHue
2. Tennosble ABneHUA (12 4)
Pa3HooOpasune TennoBbix ABneHnn. | KomnbtoTepHoe
2 TennoBoe paclumMpeHune Tern. obopynoBaHue
JlabopatopHas paboTta ObopynoBaHue ans
«V13mMeHeHnst AnNuHbI Tena npu nabopaTopHbIx paboT
N YYEHUYECKUX OMbITOB
3 HarpeBaHUM 1 OXNaXaeHUN».
Tennonepenayva HabnoaeHne ObopynoBaHue ans
OEeMOHCTpaunn
TENMonpoBOAHOCTM BOAbI U
4 BO3ayxa.
JlabopatopHas paboTta O6opynoBaHue ans
«M3mepeHne yaenbHom nabopaTopHbIx paboT
. N YYEHUYECKNX OMbITOB
TENNOEMKOCTU PasfnNYHbIX (Ha 6a3e KOMMMEKTOB
5 BELLECTB». Ana Ord
lMnaeneHne n oTBepaeBaHMe.
JlabopatopHas pabota «OTnueka
6 napaduHOBOro congaTtukay
JlabopatopHas paboTta ObopynoBaHue ans
«HabntogeHve 3a nnaeneHnem nabopaTopHbIX paboT
N YYEHUYECKNX OMbITOB
7 nbga»
PelueHne onmmnuagHbix 3agad O6opynoBaHue ans
AeMOHCTpaumi
8 Ha ypaBHeHMWe TennoBoro 6anaHca
PelueHne onmmnuagHbix 3agad O6opynoBaHue ans
N AeMOHCTpaLumi
9 Ha pacyéT TennoBbIX NPOLIECCOB
10 JlTabopaTtopus kpucTtannorpaduu.
McnapeHne n KkoHgeHcauus. O6opynoBaHue ons
11 AEeMOHCTpaumi
CoctaB atmocaepsl, O6opynoBaHue ons
AEeMOHCTpaLmi
HabntogeHne nepexoaa
HEHacbILLIEHHbIX NapoB B
12 HacblILLEHHbIE.




BnaxHocTb BO34YyXa Ha pas3HbIX

O6opynoBaHue ans

13 KOHTUHEHTax OeMOHCTpaunn
3. dnekTpuyeckue aBneHus (84)
Mwukpomunp. Mogenun atoma, O6opynoBaHue ans
OEMOHCTpaunn
14 cyllecTBOBaBLUME 00 Havana XIX P
McTopusa oTKpbITUA U AENCTBUS KomnbtoTepHoe
obopynoBaHue
15 ranbBaHNYeCKOro ayieMeHTa
cTopus cosgaHna anekTpodopHom
16 MaLUMHbI
OnbiTbl BonbTa. Onekrpunyecknii KomnbtoTepHoe
obopynosaHune
17 TOK B 9neKkTponuTtax. by
PelueHune onuMmnmnagHbix 3agay Ha ObopynoBaHue ans
OEeMOHCTpaunn
18 3aKOHbI NOCTOAHHOIO ToKa
HabntogeHue 3aBucMMocTH ObopynoBaHue ans
OEeMOHCTpaunn
COMpPOTMBIIEHMS NPOBOAHMKA OT
19 Temnepartypbl.
JlabopatopHas paboTta ObopynoBaHue ans
«OnpepneneHne CTOMMOCTU nabopaTopHbIX paboT
. N YYEHNYECKMX OMbITOB
M3PACXOAOBAHHON ANEKTPOSHEPTUN | (\3 Gaze kOMNMEKTOB
Mo MOLLIHOCTM NoTpebuTens 1 no Ans O3
20 CYETYUMKY»
PelueHne onumnuagHbix 3agad ObopynoBaHue ans
. OEeMOHCTpaunn
21 Ha TennoBoe OenNcTBME ToKa
4. dneKTpoMarHuTHble siBNneHus (34)
OneKkTpoMarHUTHbIE SBIEHUS. O6opynoBaHue ons
JEeMOHCTpaLmnin
22 OneKkTpon3mMepuTerNbHbIE MPUOOPHI. P
MarHutHas aHomanus. MarHutHele | OBopyanoBaHue ans
JeMOHCTpaLmnin
23 Oypu P
PasHoBungHoCcTU
24 anekTpogsuratenen.
5. OnTnyeckune aBneHus (74)
McTouHmku ceeTa: Tennosble, O6opynoBaHue ons
AEeMOHCTpaumi
25 NIOMUHECLIEHTHbIE
OKcnepnmeHT HabnaeHve.
26 MHorokpaTHoe nsobpaxeHue




npegMeTa B HECKOSbKMX MIOCKNX
3epkanax.
M3rotoBnTb NEPUCKON U C €r0 O6opynoBaHue ans
OEeMOHCTpaunn
27 NMOMOLLIbIO MPOBECTU HaboaeHNs
lMpakTnyeckoe ncnonb3oBaHne O6opynoBaHne ans
OEeMOHCTpaunn
28 BOTHYTbIX 3epKarn
3puTenbHble NNn3uu, ObopynoBaHue ans
OEeMOHCTpaunn
nopoxgaemble NpenomMreHnem
29 ceeta. Mupaxu.
30 PasBuTre BOTOKOHHOWM ONTUKK
VMcnonb3oBaHMe 3aKOHOB CBETA B
31 TEXHUKE
6. YenoBek n npupoaa (44)
32 ABTOMaTUKa B HALLEN XXN3HN . KomnbloTepHoe
obopynoBaHue
33 Papguo n tenesngenne
AnbTepHaTUBHbIE UCTOYHUKN
34 3Heprun. Bugbl anekTpocTaHumin
Hayka cerogHs. Hayka u
35 ©e3onacHoOCTb Noaen.
KaneHpapHo-TemaTtu4ieckoe nnaHupoBaHue 9 knacc
Ne | Oarta Tema ypoka Ucnonb3oBaHue npuMmeyaHve
npoBeaeHnst
n/n P o6opyanoBaHus
eHTpa
MnaH | PakT LeHTp
€CTeCTBEHHOHay4YHOM
M TEXHOJSIOrN4YeCcKomn
HanpaBJIeHHOCTEN
«Touyka pocta»
1. BBegeHue (14)
1 BBogHoe 3aHsTue. Llenu n 3agaun KomnbtoTepHoe




Kypca. TexHuka 6e3onacHocTw. obopynoBaHue
2. Knunematuka (7 4)
Cnocobbl onucanuns O6opynoBaHue ans
OeMOHCTpaunn
2 MEXaHN4YeCKoro ABUKEHMUS
MpsAmMonuHenHoe paBHOMEPHOE ObopynoBaHue ans
OEeMOHCTpaLunn
OBVKEHMe no nnockoctn? CmoTps
3 M3 KaKoW TOYKM HabnoaaTb
OTHOCUTENBHOCTb ABUXEHUS. O6opynoBaHue ans
. OEeMOHCTpaunn
4 CnoxeHne OBUXEHUNA.
JlabopamopHbie pabomei: ObopynoBaHue ans
«N3yueHne gBmxeHns cBoboaHo nabopaTopHbIX paboT
N YYEHNYECKUX OMbITOB
nagatowiero tenay, «NsyyeHne
5 OBWXKEHUS! Tena Mo OKPY)KHOCTU»
Kak 1 kyaa nonetena BuwHeBas ObopynoBaHue ans
OEeMOHCTpaunn
KocTo4ka? Pacuet TpaekTtopum
OBWXEHNA TEN U NepCoHaxen
6 pacckasos P.Pacna o MioHxay3eHe
McTopuyeckas pekoHCTPYyKUUS ObopynoBaHue ans
AeMOHCTpaunn
onbIToB anunes no onpegeneHunto
7 yCcKopeHus g.
OnpeaeneHne ckopocTn ObopynoBaHue ans
OEeMOHCTpaunn
pPaBHOMEPHOIO ABVMXXEHUS MPU
NCNonb30BaHUKN TpeHaxepa
8 «beroBasi AOPOXKKay.
3. OnHamuka (84)
Cwuna Bonu, cuna yoexaeHus unm O6opynoBaHue ons
JEeMOHCTpaumnin
9 cuna - ouamyeckas BenmyunHa? P
JlabopamopHas paboma: O6opynoBaHue ans
10 «M3mepeHne maccol Tenax nabopatopHbIX paboT
N YYEHNYECKNX OMNbITOB
[BmxeHne Tena noa OeNCTBUEM
11 HECKOIbKMX CUN
[Bv>xeHne cuctembl CBA3aHHbIX O6opynoBaHue ons
JeMOHCTpaumnn
12 Ten P
JlabopamopHsie O6opynoBaHue ans
pabomei: «N3ydeHne TpeHus 6 6
CKOTBIKEHMSY nabopaTopHbIX paboT
13 N YYEHUYECKNX OMbITOB




OuHamuka paBHOMEPHOIro

O6opynoBaHue ans

14 OBUXXEHUS MO OKPYXKHOCTH AEeMOHCTpaLmnn
WcTopusa paseuTtnst npegctaesnexnmn | ObopyaosaHue ans
- AEMOHCTpaunmn
15 o BcenenHon. ConHe4vHasa cuctema. P
OTKpbITUA Ha KOH4YKKe nepa. ObopynoBaHue ans
OEeMOHCTpaunn
MepBble UCKYCCTBEHHbIE CMYTHUKM
16 3emnu.
4. Umnynbc. 3aKoH coxpaHeHus nmnynbca (34)
17 Kak Bbl AxTy HasoBeTe... KomnbloTepHoe
obopynoBaHue
18 PeakTnBHOE ABWXXeHWe B npupoae.
Paccneposanuve ATl ¢ nomoLpbto KomnbtoTepHoe
obopynoBaHue
19 3aKoHa coxpaHeHusa umnynbca
5. Ctatuka (24)
JlabopamopHasi paboma: ObopynoBaHue ans
«OnpepneneHne LEHTPOB Macc nabopaTopHbIx paboT
N YY4EHUYECKUX OMbITOB
20 pasnuyHbIX Ten (Tpu cnocoba)»
MpumeHeHne NpocTbiX MexaHn3MoB | KomnbioTepHoe
B CTPOMTENLCTBE: OT 3EMNSAHKN 0 obopynosaHue
21 Hebockpeba
6. MexaHuny4eckue konedaHusa u BosHbI (34)
22 Buabl MassiTHUMKOB 1 UX konebaHuin O6opynoBaHue ans
OEeMOHCTpaunn
23 YTo nepeHocuT BOMHA?
KonebaTtenbHble cuctembl B
24 npupoae n TeEXHUKe
7. dNeKTpoOMarHUTHble KonebaHus n BOJHbI (24)
OKcnepnmeHTanbHasi NnpoBepka KomnbloTepHoe
. obopygoBaHue
25 csoncTB OM BonH. Py
WNcecnepoBaHue anektpomarHutHoro | KomnbioTepHoe
obopygoBaHue
26 nanyyeHuna CBY-neun Py
8. OnTuka (44)
. \srotoBneHne mogenu KomnbtoTepHoe
. obopygoBaHue
27 Kanengockona. Py
OKcnepnmeHTanbHasi NpoBepkKa ObopynoBaHue ans
AEeMOHCTpaumi
28 3aKoHa OTpaXkeHus ceeTa.
JlabopamopHasi paboma: O6opynoBaHue ans
29

nabopaTtopHbix paboT




«M3mepeHne nokasarens

nperomMrieHna soabl»

N Y4EeHN4YeCKnx onbITOB

Kak otnnyatotca nokasarenm ObopynoeaHue ans
AEMOHCTpaunmn
30 npenomMmeHnsa LBEeTHOro cTekna P
9. ®usunka atoma 1 aTomHoro sapa (44)
MornolleHne n ncnyckaHue ceeta KomnbloTepHoe
obopynosaHue
31 aTomamu. ONTHUYECKME CNEKTPDI. Ry,
KomnbloTepHoe
Namepenne Kl conHeyHon obopynoBaHue
32 Oatapeu
BnnsiHue pagmMoakTnBHbIX
33 N3ITyYEeHUIN Ha KUBble OpraHn3mbl
Cnocobbl 3aluThbl OT
34 pagnoakTUBHLIX N3NYyYeHUIA




