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MnaHupyeMble pe3yrnbTaTbl 0OCBOEHUA NPOrpamMmbl BHEYPOUYHOM AeATeNnbHOCTU «®PuU3unKa Ana
Bcex» (C ucnonb3oBaHuem obopyanoBaHus «Touka pocta») B 7-9 Knaccax.

Peanusauus nporpamMmmsbl CI'IOCO6CTByeT OOCTUXEeHUK crneayrunx pe3ynbTaTtoB:

JINYHOCTHBIE:

B cdhepe NMYHOCTHBLIX YHMBEpPCArbHbIX Y4EOHbIX AEUCTBUIN YYaLLUXCS:

* y4ebHO-No3HaBaTeNbHbI MHTEPEC K HOBOMY y4eBbHOMY MaTepuany U cnocobam peLleHust HOBOW
3apauv;

* OpMEHTaLMsA Ha MOHUMaHNE NPUYMH ycnexa BO BHEYYEOHOW AeATENbHOCTH, B TOM YMCIIe Ha
camoaHarnu3 u CaMOKOHTPOIb pe3yrnbTaTta, Ha aHanM3 COOTBETCTBUSA pe3ybTaToB TpeboBaHNAM
KOHKPETHOM 3ajauu;

* CNOCOBHOCTbL K CaMOOLIEHKe Ha OCHOBE KpUTEPUEB YCNELLUHOCTN BHEY4YeOHOW AeATEeNbHOCTY;
Oby4arowuticst nony4Hum 803MOXHOCMb 0511 hOPMUPOBAHUS:

. BHyTpeHHeVI no3nunn LWKOJMIbHMKA Ha YpPOBHE MOJIOXUTENIbHOINro OTHOLWLEeHUA K LWKOoJie, NMOHMMaHuA
HeobxoanmocTu YY4€HUA, Bblpa>KeHHOro B npeo6na,u,ava| y‘-le6H0-I'IO3HaBaTeJ'IbeIX MOTUBOB;

* BbIpaXX€HHOW yCTONYMBOM y4ebHO-NO3HaBaTENbLHON MOTUBALIMUN YYEHUS;

* YCTONYMBOro y4ebHO-N03HaBaTENBHOIO MHTEPECA K HOBLIM OBLLMM cnocobam pelleHuns 3agau.

MeTanpeameTHble:

B cdhepe perynatuBHbIX yHMBEPCAnbHbIX y4eOHbIX 4ENCTBUI YHaLLMXCA:

* NNaHnpoBaTb CBOU OEenCcTBNA B COOTBETCTBUM C NOCTaBIIEHHOWN 3adaven 1 ycnomnamu ee
peanun3auunmn, B TOM Yucre BO BHYTPEHHEM MNJaHe;

* Y4nUTbIBaTb YCTaHOBJ1€EHHbIE NpaBusa B NnNiiaHMpoBaHNUN N KOHTPOJ1e cnocoba peleHus;
* OCyLWleCcTBNATb WTOrOBbLIN U NMOLLAroBLIN KOHTPOI1b NO pe3ynbTaTy;

* OLleHMBaTb NPaBUIbHOCTb BbINOMNHEHUS AENCTBUS HA YPOBHE afieKBaTHON PeTPOCNEKTUBHOM
OLIEHKM COOTBETCTBMS Pe3ynbTaToB TPebOBaHNAM AaHHOW 3a4a4m 1 3aavyHol obnacTu;

* aeKBaTHO BOCNPUHUMATb NPEANOXKEHUSA N OLIEHKY yYUTENEN, TOBAPULLEN, poguTenen u gpyrmx
nogen;

* pasnuyaTtb cnocob n pesynbtaTt AEUCTBUS.

Oby4qatowulicsi Noay4YUm 803MOXHOCMb Hay4Yumcs:

* B COTPYAHUYECTBE C yYMTENEM CTaBUTb HOBbIE y4ebHble 3a4auu;

* MPOSABNSATL NO3HABATENbHYH UHULMATUBY B Y4€OHOM COTPYAHMNYECTBE;

* CaMOCTOSATENbHO a[eKBATHO OLIEHNBATL NPaBUNBHOCTL BbIMNONHEHUS AENCTBUSA M BHOCUTb
Heo6XoAMMbIE KOPPEKTMBLI B MCMOMHEHWNE KakK Mo X0y ero peanusaumu, Tak U B KOHLE AeNCTBUS.

B chepe no3HaBaTenbHbIX YHUBEPCANbHbLIX Y4EOHbIX AEACTBUI yYaLLMXCS:

* OCYLLIECTBNSATb NMOUCK HEOOXOAMMON MHpOPMaLMK NS BbINONHEHUS BHEYYeOHbIX 3adaHnii ¢
MCMNonb30oBaHNeM y4ebHOoN nuTepaTypbl U B OTKPLITOM MHPOPMALIMOHHOM MPOCTPaHCTBE,
SHLMKIONEeani, CpaBOYHUKOB (BKIOYAS 3MEKTPOHHbIE, LINMPOBLIE), KOHTPOINMPYEMOM
npocTpaHcTBe

NHTepHeTa;



* OCYLLECTBNATL 3anuchk (dukcaumio) BeiIGopoUYHOM MHhopmMaLmm 06 okpyxatoLem mupe 1 o cebe
CamMoM, B TOM 4YKUCre C MOMOLLLIO MHCTPYMeHToB UKT;

* CTPOUTbL COOBLLEHNSs, NPOEKTbI B YCTHOW U NUCbMEHHON hopme;
* MIPOBOANTL CPaBHEHME U KraccnMmrKaLmio No 3a4aHHbIM KPUTEPUSM;
* yCTaHaBMNMBaTb NPUYNHHO-CNEACTBEHHbIE CBA3M B M3y4aeMOM Kpyre SiBNEHUI;

* CTPOUTb paccyxaeHusi B popme CBA3M NPOCTbIX CyXXAeHWI 06 06bekTe, ero CTpPOEHUK, CBOMCTBAxX
N cBA3ax;

Oby4qatowulicsi Moay4YUm 803MOXHOCMb Hay4YUmbCs:

* OCYLLECTBMSATb paCLUMPEHHBIN NOUCK MHpOpMaLMK C UCMOSb30BaHNEM PECYPCOB OUBNNOTEK 1
ceTn VIHTepHeT;

* 3anucbiBaTb, MUKCUPOBATL MHOPMALIMIO 06 OKPYXKaOLLMX SABMEHUSIX C MOMOLLIbIO MHCTPYMEHTOB
UKT;

* OCO3HaHHO 1 NPON3BOSIBLHO CTPOUTL COOBLLIEHUSA B YCTHOW N MUCbMEHHON hopMeE;

* OCYyLLIeCTBNATbL BbIOOp Hanbonee adpdeKkTUBHbLIX CNOCOB0B peLleHns 3a4ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBUIA;

* CTPOUTDb NIOTMYECKOE pacCyXAeHne, BKINOYatoLLEee YCTaHOBNEHNE MPUYNHHO-CNEOCTBEHHbIX
CBs3eln;

* MOryT BbIATK Ha TeOpeTI/I'-IeCKVIIZ YPOBEHb pelleHnAa 3agay: peleHne no onpegerieHHomMy nnaHy,
BnageHne oCHOBHbIMW npnemamMmmn peleHna, OCo3HaHUA OeATENbHOCTU MO peLleHnto 3aaa4u.

B cdhepe KOMMYHUKATUBHBLIX YHUBEPCATbHbIX Y4EOHbIX 4ENCTBUIN YYaLLMXCS:

* afileKBaTHO NCMONb30BaTb KOMMYHUKaTUBHbIE, MPEXae BCero - peyeBble, CPEACTBa AMs peLleHns
pasnnyHbIX KOMMYHUKaTUBHbIX 3afad, CTPOUTb MOHOMorn4yeckoe cooblleHne, Bnagetb
Aunanorunyeckon opmMort KOMMYHMKaLIMK, UCNONb3YS, B TOM Yncne cpeacTtsa U MHCTpyMeHTbl VKT n
ONCTaHLUMOHHOIO OBLLEeHUs;

* JONYCKaTb BO3MOXHOCTb CyLLECTBOBAHUS Y NOAEN Pas3NUYHbIX TOYEK 3PEHNUS, B TOM YNCIIE HE
CcoBMaaawLWmx ¢ ero cobCTBEHHON, N OPUEHTUPOBATLCH Ha NO3ULMIO NapTHepa B OOLLEHUMN U
B3aMMOJENCTBUM;

* YYUTbIBATb pa3Hble MHEHUSI U CTPEMUTLCS K KOOPAMHALMM PasfNYHbIX MO3ULMIA B COTPYAHUYECTBE;
* chopmynupoBaTb COGCTBEHHOE MHEHME U NMO3ULMIO;

* AoroeapmBaTtbCA U NpMUxXoanTb K o6u.|,emy peweHuno B COBMECTHOW AeATENbHOCTU, B TOM YnCHle B
CUTyaunmn CTONIKHOBEHUA NMHTEPECOB;

Oby4qatowulicsi Moay4YUm 803MOXHOCMb Hay4YUmbCs:

* Y4UUTbIBATb U KOOPAMHUPOBATL B COTPYAHWYECTBE OTNINYHbLIE OT COOCTBEHHOW NO3NLMKN APYTMX
nogen;

* Y4NUTbIBATb pa3Hbleé MHEHUA N MHTEPECHI U 000CHOBLIBaTb CO6CTBeHHy}0 no3nuuio,
* NOHMMAaTb OTHOCUTENBHOCTb MHEHWNA U NOAXOOO0B K peweHunto I'IpO6J'IeMbI;

* apryMeHTMpoBaTb CBOIO MO3NLIMIO U KOOPAMHUPOBATbL €€ C No3ULUAMU NapTHEPOB B
COTpyOHMYeCTBe Npu BbipaboTke 0bLLEro pelleHns B COBMECTHOMN AeATENbHOCTY;

* 3a7aBaTb BOMNPOCHI, HEOOXOAMMbIE ANA OpraHn3aLumn cobGCTBEHHOM AeATENbHOCTU U
COTPYOHMYECTBA C NAPTHEPOM;

* OCyLWleCcTBNATb B3aUMHbIN KOHTPOJ1b U OKa3biBaTb B COTPpyAHNYECTBE Heo6xo,u,mmyro
B3aMMONOMOLLb.

NMpeameTHble:



- OPUEeHTUNPOBATLCA B ABNEHNAX U obbekTax OKpyXawulero mmpa, 3Hatb rpaHulbl nx
NMPUMEHUNMOCTH;

- NOHUMaTb onpeaeneHns PU3NYECcKMX BENNYMH 1 MOMHUTL onpeaenstowme opmyrbl;

- MOHVMAaTb KakuM OU3NYECKUM MPUHLIMINAM M 3aKOHaM MOAYMHSAIOTCS T€ UM UHble OOBEKTHI U
ABMNEHNA NPUPOAbLI;

- 3HaHWe MOJEenu Nnoucka peLleHnin Ans 3aaad no ousmnke;

- 3HaTb TEOPEeTUYECKNEe OCHOBbLI MaTeMaTUKN.

- IpUMeYaTb MOAENU ABNEHUN U 0O BEKTOB OKPYXXatoLLLEero M1pa;

- aHanusMpoBaTb yCroBue 3aaaqu;

- nepecopMynMpoBaTb ¥ MOAENUPOBaTb, 3aMEHSATb UCXOAHYIO 3afady ApYyroi;
- COCTaBNATb NMNaH PeLleHUs;

- BbIABUraThb M NPOBEPATL NpeanaraemMble Ana pelleHns rmnoTessbl;

- BnageTtb OCHOBHbIMU YMCTBEHHbIMU onepaundamMmn, CoCTtaBiALWLMMN MOUCK peLleHNnd 3aaaun.

Co.qep)KaHMe nporpamMmmbi BHeypquoﬁ AeATeNNIbHOCTU

7 Knacc

BBepeHue. BeogHoe 3aHATMe. Llenu n 3agaydm kypca. TexHmka 6e30nacHoCTy.
Ponb akcnepumMmeHTa B XXU3HU YeroBeKa.

Teopusi: N3y4nTb OCHOBbI TEeOpUKN NorpeLllHocTen. MNorpeliHoCTM NPAMbIX U KOCBEHHbIX N3MEePEeHUN,
MakcumarnbHas MOrpeLLlHOCTb KOCBEHHbIX M3MEPEHU, Y4ET NOrpeLLHOCTEN N3MEPEHNI NpK
nocTpoeHun rpacpumkos. MNpeactaBneHne pesynbTaToB U3MepeHun B popme Tabnuu, n rpacmkos.

lNMpakmuka: OCHOBbLI TEOPUM NOrPELLHOCTEN NPUMEHSTL NPY BbINOSIHEHUW 3KCNEPUMEHTasbHbIX
3agad, NnpakTnyeckux paboT. (c ncnonb3oBaHnem obopyaoBaHusa «To4yka pocTa»)

Xapakmepucmuka 0CHOBHbIX 81008 desimesibHOCMU

MpuBOANTL NpUMEpPLI 06HLEKTOB U3YYeHUs Pusnkn (pusmyeckme asneHus, usnyeckoe Terno,
BeLlecTBO, usnyeckoe none). Habnwogatb 1 aHanu3npoBaTh husndeckme aBrneHns (pukcmpoBaTb
N3MEHEHMS CBOMCTB 0OBEKTOB, CpaBHUBATL MX M 0606w aTh). Mo3HaKOMUTLCA C
3KCMepuMeHTanbHbIM MeTo40M nccrnenosaHns npupoabl. Coéopka NpubopPoB 1 KOHCTPYKLNNA.
VMcnonb3oBaHue nameputenbHbiX Npubopos. BeinonHeHe nabopaTopHbIX U NPaKTUYeCKUX paborT.
[warHocTuka n yctpaHeHue HencnpaBHOCTEN

npubopos. BeicTpanBaHue rmnotes Ha OCHOBAHUN UMELLMXCA AaHHbIX.
MexaHukKa.

Teopusi: PaBHoMepHOE 1 HepaBHOMEPHOE ABWXKeHue. ["padmyecKkoe npeacTaBreHne ABMKEHNS.
PelwweHune rpadudecknx 3agad, pacyeT nyTu U cpegHen CKOpoCTN HEPABHOMEPHOIO ABMKEHUS.
MoHsTME MHepLUMKn U MHepTHocTU. LieHTpobexHas cuna. MNMpumeHeHne aaHHbIX PU3NYECKUX MOHATUN
B XXN3HeOeATenbHOCTH Yyenoseka. Cruna ynpyrocTtu, cuna TpeHus.

lpakmuka: VccnegoBaHve 3aBUCUMOCTU CUMbl YNIPYrOCTW, BO3HUKAIOLLEN B MPYXXUHE, OT CTEMEHN
nedopmanmun npyxuHel. OnpegeneHue koadduLmneHTa TpeHusa Ha TpubomeTpe. (¢
ucnonb3oBaHneM obopyaoBaHus «Touyka pocTa»)

WccnegosaHme 3aBUCMMOCTH CUIb TpeHuA OT CUJlbl HOpMalibHOIo AaBrieHUA.



XapaKmepuchKa OCHOBHbIX 8U008 dessmesibHoCMU:

AHanus Tabnuu, rpadukos, cxem. MNMonck obbsicHeHMs Habnogaembim cobbiTuam. OnpeaeneHne
CBOWCTB NpUBOPOB Mo YepTexam 1 Modensam. AHanM3 BO3HUKAKOLWLMX NPOONEMHbIX CUTYaLWIA.
M3obpaxaTtb cnctemy koopauHaT, BblbMpaTb TENO OTCHETA M CBA3bIBATL €0 C CUCTEMOWN
KoopauHaT. Mcnonb3oBaTb CUCTEMY KOOPAMHAT ANS M3ydYeHUs NPSMOSTMHENHOIO ABMXXEHUA Tena.
C6opka npmbopoB 1 KOHCTPYKUUIA. Vicnonb3oBaHue namepuTernbHbiX NpnbopoB. BeinonHeHne
nabopaTopHbIX N NpakTU4ecknx paboT (¢ ncnonb3oBaHnemM obopyaoBaHMA «Touyka pocTa»).
[unarHoctuka n yctpaHeHne HencnpaeHocTel Npnbopos. BeicTpanBaHne runotes Ha OCHOBaHWUM
UMeELLMXCA AaHHbIX. KOHCTpymnpoBaHue n mogennpoBaHme. BeinonHeHne 3agaHnin no
YCOBEPLLEHCTBOBaHUIO NpnbopoB. PaspaboTka HOBLIX BapMaHTOB OnbITOB. PaspaboTka u npoBepka
METOOUKM SKCNepuMeHTanbHon paboTel. PaboTa B Manbix rpynnax. AHanM3upyoT, BbIGNpatoT u
000CHOBbLIBAOT CBOE pelleHune, AencTBus. [NpeacraBneHme pesynbTaToB NapHON, rpynnoBon
[eaTenbHOCTU. Y4yacTme B guanore B COOTBETCTBUM C NpaBMiiaMn pe4yeBoro NnoBeaeHus.

' ngpocTtaTuKa.

Teopus: 3akoH Apxumeaa, 3akoH Nackans, rmgpoctaTudeckoe AaBneHune, coobLuarLlmecs cocyapl,
rmapaenmMyeckne mMallvHbi.

lNMpakmuka: 3adayqu: BbITanknBawLlLas cuna B pasnmyHbIX cucTemMax; npubopsbl B 3agavax
(coobwatomecs cocyabl, rmapaBnMyeckme MallvHbl, pbldari, 65oku). SKcnepuMeHTarnbHble
3afaHus:

1)usmepeHue cunsl Apxumeaa, 2)uaMepeHne MOMeHTa Curbl, AEUCTBYIOLLEro Ha pblyar,
3)mamepeHne

paboTbl CuIbl YNPYrocTy Npu NOAbEME rpy3a C MOMOLLIbIO MOABMKHOIO MW HenoasmkHoro 6noka.(c
ucnonb3oBaHneM obopyaoBaHus «Touyka pocTa»)

XapaKmepuchKa OCHOBHbIX 8U008 dessmesibHoCMU:

AHanus Tabnuu, rpadukos, cxem. MNMonck obbsicHeHMst Habntogaembim cobbiTuamM. Coopka npnbopos
W KOHCTPYKUMIA. Micnonb3oBaHne n3aMeputernbHbIX NprbopoB. BeinonHeHne nabopaTtopHbIX 1
npakTudeckux pabot. [juarHocTuka n ycTpaHeHue HemcnpasHocTen Npubopos. BeicTpavBaHue
rmMnoTes Ha OCHOBaHMN UMEIOLLMXCS AaHHbIX. KOHCTpymMpoBaHue n mogenvposaHue. PaboTta B
ManbIx rpynnax. AHanuaunpytoT, BblOMpatoT 1 000CHOBLIBAKOT CBOE peLueHmne, OeNCTBUS.
lMpencrasneHve pe3ynbTaToB NApHOM, rPYNNoBon AeaTensHoCcTU. [oaroToBka coobLLEHMI U
OOKMNazoB. YyacTue B guarnore B COOTBETCTBMM C NpaBuUiaMum pe4eBOro noBegeHus.

CraTtuka.

Teopus: bnok. Peivar. PaBHoBecne TBepabix Ten. Ycnosus pasHosecus. MomeHT cunbl. [pasuno
MOMEHTOB. LIeHTp TaxkecTun. ViccrnegoBaHme pasnnyHbiX MexaHudeckmux cuctem. KombnHMpoBaHHbIe
3a[auu, Ucnosb3ys yCnoBusi paBHOBECUS.

lNpakmuka: NarotoeneHue paboTatoLlen cucteMbl BroKoB.
Xapakmepucmuka 0CHOBHbIX 81008 desimesibHoCMU

AHanus Tabnuu, rpadukos, cxem. MNMonck obbsicHeHMs Habntogaembim cobbiTuam. OnpeaeneHne
CBOWCTB NpUBOPORB Mo YepTexam U Moaensm. AHanM3 BO3HMKAOLWMNX NPOONEMHbIX CUTYaLWIA.
HabniogaTts genctene NpocTbiXx MexaHM3MoB. [1o3HakoMnTbest ¢ OM3MYECKON MOAENbIO
«abconTHO TBEPOOE Teno». PelwaTh 3agayvm Ha NpUMEHeHKe yCnoBusi(npaesuna) paBHoOBeCUS
pblyara. NpumeHsTb ycnoBme (MpaBuio) paBHOBECUS pbldara st o6bsicHeHNs AencTBmS
pasnnyHbIX MHCTPYMEHTOB, MCMONb3yEMbIX B TEXHUKE U B ObITy. COOpKa NpUBOpPOB 1 KOHCTPYKLUA.
Mcnonb3oBaHue namepuTenbHbiXx NpnbopoB. BeinonHeHne nabopaTopHbIX 1 NpakTU4YecKknx paboT.
[unarHocTtuka u

yCTpaHeHue HeucnpaBHOCTEN NPpMBOPOB. BeicTpanBaHme rMnoTes Ha OCHOBaHUMN MMEIOLLIMXCA
AaHHbIX. KoHCTpympoBaHve 1 MogenuposaHue. BeinonHeHne 3agaHuin No ycoBepLUEHCTBOBAHUIO
npunbopos. PaspaboTka HOBbIX BapuaHTOB OnbITOB. PazpaboTka u npoBepka MeToAMKM
3KcnepuMmeHTanbHoM paboThl.

PabGoTta B manbix rpynnax. AHanmanpyoT, BbiIOMpatoT u 060CHOBLIBAKOT CBOE peLleHne, 4eNCTBUS.
MpeacTaBneHune pesynbTaToB NApHOW, rPyNnoBon gesaTenbHocTu. MNogrotoBka coodLweHnn n



AOOKIagoB. OcyLLl,eCTBJ'IFI}OT CaMOOLEHKY, B3anMOOLEHKY OeATEJIbHOCTU. YyacTtue B guarnore B
COOTBETCTBUM C NpaBunamMmun peyv4eBoro nosegeHus.

8 knacc

Tennosble ABNEHUS.
TennoBoe paclumpeHue Ten. Mpouecchl NNaBneHns 1 0TBEPAEBAHUS, UCNAPEHMUS 1
KoHaeHcaumu. Tennonepeaada. BnakHocTb Bo3ayxa Ha pasHbIX KOHTUHEHTaX.

HemoHcmpauuu: 1. HabniogeHne TasiHua nbaa B Boge. 2. CKOpOCTU NcnapeHnst pasnmyHbIX
Xungkocten. 3. Tennosble asuratenu dygyuiero.

JlabopamopHbie pabomsi (€ ucnonb3oBaHuem obopyaoBaHus «Touka pocta»): 1. ameHeHus
ONVHBI Tena npu HarpeBaHun 1 oxnaxaeHun. 2. OTnuBka napaduHOBOro congaTtuka. 3.
HabniogeHuve 3a nnaeneHnem nbaa 4. OT Yero 3aBUCUT CKOPOCTb UCMAPEHUst Xxuakoctun? 5.
HabniogeHue TennonpoBogHOCTY BOAbI U BO3ayXa.

XapaKmepuchKa OCHOBHbIX 8U008 dessmesibHoCMU:

CamocTtosTenbHO hopMynMpytoT No3HaBaTeNbHYIO 3agady. YMET C NOMOLLbI0 BOMpPOCcoB Ao0biBaTb
HeJoCTaloLWy MHopMaumio. Micnonb3oBaHne nameputenbHbIX NpubopoB. BeinonHeHne
nabopaTopHbIX N NpakTU4ecknx paboT. [lnarHocTuka n ycTpaHeHne HencnpaBHOCTEN NpMbOpoB.
BbicTpamBaHuWe rmnoTes Ha OCHOBaHUN MMEIOLLMXCS OaHHbIX. KOHCTpyMpoBaHue n MoaennpoBaHue.

BbinonHeHne 3agaHnii No yCOBEPLUEHCTBOBaHUIO NpMbopoB. Pa3paboTka HOBLIX BApMaHTOB OMbITOB.
PaspaboTka 1 npoBepka MeTOOUKN aKCnepumeHTanbHom paboTtbl. PaboTa B Manbix rpynnax.
AHanmaunpyoT, BbIoMpatoT 1 000CHOBLIBAKOT CBOE peLleHne, aencTeus. MNpeacraBnexHme
pe3ynbTaToB NapHOW, rPYNMNOBOM AeATENBHOCTU. YYacTne B Anarnore B COOTBETCTBUUN C NpaBunamm
peveBoro

noBefeHus.
AneKTpuyeckue AIBNeHUs.

Mwukpomup. Mogenu atoma, cyllecTBoBaBLUME A0 Havana XIX. ctopusi OTKpbITUS U OeNCTBUSA
ranbBaHN4YecKoro anemeHTa. Mictopus co3gaHus anekTpodopHON MalumHbl. OnbIT BonbTa.
ONeKTpUYECKUIN TOK B NEKTPONUTax.

LemoHcmpauyuu: (c ucnonb3oBaHuem obopyaoBaHus «To4yka pocTa»)
1. Mogenu atoMoB. 2. ManbBaHU4Yeckne anemeHTbl. 3. AneKTpodopHON
MaLuHbl. 4. OnbiTel BonbTa 1 MNanbeaHu.

JlabopamopHbie pabomsi: 1. Co3gaHne ranbBaHUYECKUX 3NIEMEHTOB 13 NOAPYYHBLIX CPEACTB. 2.
ONEeKTPUYECKUI TOK B XKMAKOCTSAX CO3AaHUS «30J10TOMO KIoUMKa» .

XapaKmepuchKa OCHOBHbIX BUOOB OEeATENbHOCTU:

YnpaensawT CBOen No3HaBaTeNbHON N y4ebHOM AeATeNbHOCTLIO NOCPEACTBOM NOCTAHOBKN LiENen,
NSIaHMPOBAHUS, KOHTPONS, KOPPEKLUN CBOUX AEUCTBUIA U OLLEHKN YCMELLIHOCTU YCBOEHMS.
CpaBHuBatoT cnocob u pesynbTaT CBOUX AENCTBUIN C 06pa3sLIOM - IMCTOM COMPOBOXAEHUS.
OGHapyxuatoT oTknoHeHus. O6ayMbIBaOT MPUYNHBI OTKITOHEHUIN. OCYLLECTBNSAOT CAMOKOHTPONb U

B3aMMOKOHTPOSb. Micnonb3oBaHme n3amepuTenbHbIX NpnoopoB. BeinonHeHne nabopaTopHbIX 1
npakTuiecknx paboT. [JuarHoCcTka n ycTpaHeHne HemcnpaBHOCTeN NpubopoB. BeicTpavBaHme
rMnoTe3 Ha OCHOBaHMM UMELLMXCA AaHHbIX. KOHCTpyMpoOBaHue n MogennpoBaHue.

aneKTpOMaI'HVITH ble ABNNeHUA.

MarHutHoe none B BellecTtse. MarHuTHas aHomanuda. MarHuTtHble 6ypu. PasHoBngHOCTU
3NeKTPon3MepuUTENbHbIX NPMGopoB. Pa3sHOBMAHOCTM anekTpoasuraTenen.



LemoHcmpayuu (c ncnonb3oBaHuem obopyaoBaHus «To4ka pocTa»): 1. HarnsgHocTb
noBefeHNS BELLLECTB B MarHMTHom norne. 2. lNpeseHTtaumm o

MarHMTHOM nose 3emnu 1 0 MarHuTHbIX Bypsax. 3. [leMoHCcTpaumst pasHOBUOHOCTEN
3NeKTpon3MepuTenbHbIX NpMbopos. 4. HarnsaHoCTb pasHOBUOHOCTEN anekTpoaBuraTenen.

JlabopamopHbie pabombi: 1. ViccnegoBaHne pasnnyHbIX 351EKTPON3MeEpPUTENbHBIX NPNOOoPOB.
Xapakmepucmuka 0CHOBHbIX 81008 desimesibHoCMU:

YnpaensawT CBOen No3HaBaTeNbHON N y4ebHOM AeATeNbHOCTLIO NOCPEACTBOM NOCTAHOBKN LieNen,
NSIaHMPOBAHUS, KOHTPONS, KOPPEKLUN CBOUX AEUCTBUIA U OLLEHKN YCMELLIHOCTU YCBOEHMS.
CpaBHuBatoT cnocob u pesynbTaT CBOUX AENCTBUIN C 06pasLIOM - IMCTOM COMPOBOXAEHUS.
OGHapyxuatoT oTKIoHeHus. O6ayMbIBaOT MPUYNHBI OTKITOHEHUIN. OCYLLECTBNAOT CAMOKOHTPONb U

B3aUMOKOHTPO/b.
OnTunyeckue siBNeHUA.

McTouHMKKM cBeTa: TENSOBbIE, JIIOMUHECLEHTHbIE, MCKYCCTBEHHbIE. M3roToBneHne Kamepbl - 06CKypa
n nccnenoBaHmne VI306pa)KeHI/IFI C nomMoulbo Mogenwu. MHOFOKpaTHoe |/|3o6pa>i<eHV|e npeagmMeTa B
HECKOJIbKMX MJIOCKUX 3epKanax. N3rotoButb nepuckon n ¢ ero NoMoLbo NpoBecTn HabnoaeHus.
I'IpaKqueCKoe ncnofib3oBaHMe BOrHYTbIX 3epKarn. 3pVITeJ'IbeIe nnn3nn, nopoxaaemblie

npenomMneHnem ceeta. Mmpa»(vl. PasBuntre BONOKOHHOWM ONTUKK. Micnonb3oBaHMe 3aKOHOB CBETA B
TEXHUKE.

LemoHcmpayuu(c ncnonb3oBaHuem obopyaoBaHus «To4vka pocTa»)
1. PasanunyHble UCTOYHMKM cBeTa. 2. MI3obpaxeHne npeameTa B HECKOSbKUX

Nrockmx 3epkanax. 3. N3obpaxkeHune B BOrHyTbix 3epkanax. 4. Vicnonb3oBaHne BOSTOKOHHOW OMTUKM.
5. YcTponcTeo dhoToannapaTos, KMHOMPOEKTOPOB, KanengoCcKonos.

JlabopamopHbie pabomsi: 1. VI3roToBneHne kamepsbl - ob6ckypa 1 nccrnegosaHue nsobpaxeHus ¢
nomoLLbio moaenu. 2. MNpakTnyeckoe npumeHeHue nNnockmx 3epkan. 3. MNpaktnyeckoe
UCnonb30BaHWe BOrHyTbIX 3epkan. 4. /arotoBneHve nepuckona n HabnogeHms ¢ NoMoLLbO
MozZenu.

Xapakmepucmuka 0CHOBHbIX 81008 desimesibHoCMU

YnpaBnsawT CBOen No3HaBaTeNbHON N y4ebHOM AeATeNbHOCTLIO NOCPEACTBOM NOCTAHOBKU LiENen,
NIaHMPOBAHUS, KOHTPOSS, KOPPEKLMN CBOUX AENCTBUIA U OLIEHKN YCMELLHOCTM YCBOEHUS. BbligenstoT
1 hopMynNuMpyoT No3HaBaTeNbHYIO Lenb. BbiAenaoT KONMYEeCTBEHHbIE XapaKTEPUCTUKM OOBEKTOB,
3agaHHble crioBaMu. [MprMHMMAaOT NO3HABATESbHYIO LIEflb M COXPAHAIT €€ Mpu BbIMNOSIHEHNN

y4ebHbIX aencTeun. OCo3HaoT CBOW AENCTBUSA. VIMEIOT HaBbIKM KOHCTPYKTMBHOIO O6OLLEHMS B MarbIX
rpynnax.

Yenosek 1 npupoaa

ABTOMaTMKa B HaLLEN XM3HW. [Tprmepbl NCNONb30BaHUSA aBTOMAaTUYECKMX YCTPONCTB B HayKe, Ha
npounssoacTee u B ObITy. Cpeactea ceasn. Paguo u TenesngeHne. AnbtepHaTMBHbIE MCTOYHMKU
aHeprun. Bnabl anekTpoctaHumn. HeobxoamMmMocTb 3KOHOMMK NPUPOAHbBIX PECYPCOB U
MCMOMb30BaHWs, HOBbIX 9KOSTOMMYHbLIX 1 6e3onacHbixX TexHonornn. Hayka n 6esonacHocTb nogen.

LemoHcmpauyuu: 1. doToMmaTepmansl U cnangbl No Teme.
JlabopamopHbie pabomei: 1.13ydeHne aencteunin cpeacTs CBA3N, paguo u TeneBnageHus.
Xapakmepucmuka 0CHOBHbIX 81008 desimesibHoCMU

CamocTosTenbHO hopMynMpytoT No3HaBaTeNbHYIO 3agadvy. YMERT (Mnn passuBatoT) CnocobHOCTb C
MOMOLLIbIO BONPOCOB J00bIBaTh HEAOCTAIOLLYHO MHCpOpMaLMIO.



9 Kknacc

KnHemaTuka

Cnoco6bl onncaHnsa mexaHudeckoro asmxeHnsi. Cuctema otcyeta. MNpaMonuHenHoe aBMXEHME.
MpsiMONUHENHOE paBHOMEPHOE ABMKEHME NO NNOCKOCTU. [lepemelleHne n ckopocTb Npu
paBHOMEPHOM NPAMOSIMHENHOM ABMXEHMM No nnockocTn. OTHOCUTENBHOCTL ABWKeHUS. CnoxeHne
ABWXeHWUR. MNpuHUMN He3aBMCUMOCTU ABWMXKEHWI. KpuBonvHenHoe asuxeHne. [1BmkeHne Tena,
OpoLUEHHOro nNoa yrromM K ropu3oHTy. PaBHOMeEpHOE ABMXXEHME MO OKPY>KHOCTU. YTNOBas CKOPOCTb.
Mepwuoa n yactoTa BpalleHns. CKopocTb

N yCKOpPEeHMe Npy paBHOMEPHOM ABWXEHUN MO OKPYXKHOCTMU.
JlabopamopHbie pabomsi(c ucnonb3oBaHneM obopyaoBaHus «Touyka pocTa»):
M3yueHne aBmxkeHns cBobogHO nagaroLero Tena.

MN3yyeHne gBUKEHMSA MO OKPY>KHOCTMW.

lpumepHbie meMbi MPOEKMHbIX U UccriedosamesibcKux pabom:

OnpegerneHne CKOPOCTM paBHOMEPHOTO ABUKEHMS NPY UCMONb30BaHNM TpeHaxepa «berosas
[OPOXKa».

NcTopuyeckas peKoOHCTPYKLMS OnbITOB anunes no onpeaeneHunto yckopeHus cBo6oAHOro nageHus
Ten.

MpuHUMNEI paboTbl NPMOOPOB ANst U3MEPEHMS CKOPOCTEN N YCKOPEHUA.
MprmeHeHne cBo6OOHOMO NageHnss Ans N3MepeHnsa peakLmm YenoBeka.
PacueT TpaekTopumn ABMXKEHUA NnepcoHaxen pacckasosB P.Pacna.

Xapakmepucmuka 0CHOBHbIX 8U008 dessimesibHoCMU: UTEHNE 1 00CyXaeHne TekcTa ctaten
WHTEepPHET-CalnToB, 00CYXAeHWe AOKNafAoB U Npe3eHTaL i, COCTaBMeHNe 1 peLleHne 3agad,
obcyxaeHne cnocoboB pelleHus (nogrotoeka k OO no dumsuke).

OnHamunka

MHepumanbHble cuctembl otcveTa. Cuna. 3akoHbl HetoToHa. [1BvKeHne Tena noa Aenctenem
HECKONbKNX cun. [BMmXeHne cucTembl CBA3aHHbIX Ten. [JAnHamuka paBHOMEPHOIO OBUKEHUS
MaTepuarnbHOM TOYKM MO OKPY>KHOCTU. Knacchl cunn. 3akoH BCEMUPHOTO TAroTeHus. [BmKeHne
nnaHeT. IcKyCCTBEHHbIE CMYTHMKM.

ConHeuHas cuctema. Victopusa passutusa npegcrasnenunin o BceneHHon. CTpoeHne n apontouus
BcenenHon.

JlabopamopHbie pabomsi(c ucnonb3oBaHneM obopyaoBaHus «Touyka pocta»):

N3mepeHne maccbl Tena ¢ UCnonb30BaHWEM BEKTOPHOTO Pa3noXeHUsi cunbl. M3ydeHne KuHemaTuku
N AMHaMUKN PaBHOYCKOPEHHOIO ABWXEHMS (Ha npuMepe MalmHbl ATByaa). M 3ydeHne TpeHus
CKOMNBXEHWSI.

lMpumepHbie meMbl NMPOEKMHbIX U uccriedogamesibCkux pabom:

MCTOpVI‘-IeCKaﬂ PEKOHCTPYKUMA OMNbITOB Kyn0Ha 1 AMOHTOHa no onpepgeneHnto BeENMN4nHbI CUnbI
TPEHUA CKOJbXEeHUA. I'IepBble NCKYCCTBEHHbIE CIMTYTHUKN 3emnu.

Kak oTnu4yatoTcsa mexaHudeckne npoLecchl Ha 3emre 0T MeXaHNYEeCKNX NPOLIECCOB B KOCMOCE?
Tena ConHeyvHon cucteMbl. OTKPLITUSA HA KOHYMKE Nepa.

Xapakmepucmuka 0CHOBHbIX 8U008 dessimesibHoCMU: YTeHNE 1 00CyxaeHne TekcTa craten
WHTEePHET-CalnToB, 00CYXAeHNe AOKNaAoB U Npe3eHTaL i, COCTaBMeHNe 1 peLleHne 3agad,
obcyxaeHne cnocoboB pelleHus (nogrotoeka k OO no dumsuke).

MMnynbc. 3aKoH coxpaHeHUss UMnyrnbca



Mmnynbc. NameHeHne nmnynbca maTepmanbHon Todkn. Cuctema ten. 3akoH coxpaHeHus
nmnyrnbca.

lMpumepHbie meMbl MPOEKMHbIX U uccriedogamerbCcKkux pabom:

PeakTnBHOE aBwmxkeHue B npupode. PaccnegoBaHme AT ¢ NOMOLLbIO 3aKOHA COXpaHEeHUs
uMnynbca.

Xapakmepucmuka OCHO8HbIX 8UO08 OesimesibHOCMU: YTEHNE 1 00CYXaeHne TeKCTa cTaTemn
WHTEPHET-CalnToB, 00CYXAeHWe AOKNafAoB U Npe3eHTaL i, COCTaBMNeHNe 1 peLleHne 3agad,
obcyxaeHne cnocoboB pelleHus (nogrotoeka k OO no dumsuke).

Cratuka

PaBHoBecune Tena. MoMeHT cunbl. YCnoeusi paBHoBecus TBepaoro tena. MNpoctble MexaHn3mbl.
JlabopamopHsbie pabomsi(c ucnonb3oBaHuemMm obopyaoBaHusi «Touyka pocta»):
OnpegeneHne LEHTPOB MacC pasnunyHbIX Ten (Tpu cnocoba).

lMpumepHbie meMbi MPOEKMHbIX U uccriedosamesibCckux pabom:

MprMeHeHre NPOCTbIX MEXAHN3MOB B CTPOUTENLCTBE: OT 3EMIIAHKU A0 Hebockpeba. VccneaosaHne
KOHCTPYKLMK Benocuneaa.

Xapakmepucmuka 0CHOBHbIX 8U008 desimesibHoCMU: YTeHNE 1 00CyXaeHne TekcTa craten
WHTEepPHET-CalnToB, 00OCYXAeHNe AOKNaAoB U Npe3eHTaL i, COCTaBMNeHNe 1 peLleHne 3agad,
obcyxaeHne cnocoboB pelleHus (nogrotoeka k OO no dumsuke).

MexaHun4yeckune konebaHus 1 BOMNHbI

MexaHu4veckne konebanus. NpeobpaszoBaHne sHEPrMM NPU MEXaHNYECKuX korebaHumsx.
MaTtemaTnyeckmii n NpyXmnHHbIA MassiTHUKN. CBoBGOAHLIE, 3aTyXatloLmMe 1 BbIHY)KOEHHbIE KonebaHus.
Pe3oHaHc. MexaHudeckue BOMHbI. [InMHa 1 CKOPOCTb BOSHbI. 3BYK.

JlabopamopHbie pabomsi(c ucnonb3oBaHueM obopyaoBaHus «Touyka pocta»):
M3yueHmne konebaHum HUTAHOro MasTHMKA.

lpumepHbie meMbl MPOEKMHbIX U UccriedosamesibcKux pabom:

CTpyHHble My3blkanbHble MHCTPYMeHTbI. KonebaTenbHble cUCTEMbI B MPMPOAE U TEXHUKE.

Xapakmepucmuka OCHO8HbIX 8UO08 OesimesibHOCMU: YTEHNE 1 00CYXaeHne TeKCcTa cTaTemn
WHTEepPHET-CalnToB, 00OCYXAeHNe AOKNafA0B U Npe3eHTaL i, COCTaBMNeHNe 1 peLleHne 3agad,
obcyxaeHne cnocoboB pelleHus (nogrotoeka k OO no dumsuke).

OneKkTpoMarHUTHble KonebaHus 1 BOMHbI

[MepemeHHbIN anekTpuyeckuit Tok. KonebaTenbHbIn KOHTYP. BelHYyXAeHHbIe 1 cBo6oaHbIE OM
konebaHusa. M BOMHbI M UX CBOWCTBA.

lMpumepHbie meMbl MPOEKMHbIX U uccriedogamerbCckux pabom:

MpuHUMNBI pagnoceasn n TenesmnaeHns. BnnsHue 3M nanyvyeHun Ha xuBble OpraHnu3mbl.
M3roToBneHue ycTtaHoBKW A4S 4EMOHCTpauun onbitoB no M.

OnekTpomarHuTHoe nsnyveHne CBY-neun. Victopmnyeckast peKoOHCTPYKLMUS onbiToB AMnepa.

XapakmepucmuKka 0CHOBHbIX 8U008 desimesibHoCMU: YTeHNE 1 00CyxaeHne TekcTa craten
WHTEpPHeT-canToB, 006CyXaeHe OOKNaA0B U Npe3eHTaLmin, CoCTaBlneHMe U pelleHre 3adad,
o6cyxaeHne cnocoboB pelueHuns (nogrotoska k O3 no usmke).

OnTuka

McTouHmku ceeTa. [encteusa ceeta. 3akoH NpsIMONIMHENHOrO pacnpoCcTpaHeHUs cBeTa. 3akoH
oTpaxeHus ceeTa. [ocTpoeHne n3obpaxeHui B NSIOCKOM 3epkarne.

3aKOoH NperioMrieHnst CBeTa Ha MIOCKOW rpaHnLe ABYX OAHOPOAHbIX NPO3payHbIX cpen.
MpenomneHue ceeTa B npuame. [ucnepcus ceeTa. ABneHne NnonHoro BHYTPEHHENO OTPaXKeHMSI.



JInH3bI. TOHKME NnH3LI. [MocTpoeHne n3obpaxeHnin, cosgaBaemblX TOHKUMW NMH3amMK. [nas un
3peHmne. OnTudeckne npmbops.l.

JlabopamopHbie pabomsi(c ucnonb3oBaHuem obopyaoBaHusi «Touyka pocta»):
OKcnepuMMeHTarnbHas NpoBepKa 3akoHa OTPaXXeHUs CBeTa.

N3amepeHune nokasaTtensi NpenomseHms Boabl.

M3mepeHne pokyCHOro paccTtossHnA cobuparoLen NNH3bI.

lpumepHbie meMbi MPOEKMHbIX U UccriedosamesibcKux pabom:

McTopust nccneqoBaHmst CBETOBLIX SIBIEHUNA.

McTopuyeckas pekoHCTpyKuusa Teneckona ranunes.

M3rotoBneHne kanengockona.

Xapakmepucmuka OCHO8HbIX 8UO08 OesimesibHOCMU: YTEHNE 1 00CYXaeHne TeKCcTa cTaTemn
WHTEepPHET-CalnToB, 00CYXAeHNe AOKNaAoB U Npe3eHTaL i, COCTaBMNeHNe 1 peLleHne 3agad,
obcyxaeHne cnocoboB pelleHus (nogrotoeka k OO no dumsuke).

®dPusnka atoma 1 aTOMHOro A4pa

CTtpoeHune atoma. lNornoweHne n ucnyckaHme ceeta atomamm. Ontnyeckme cnektpbl. OnbIThl
Pesepdopaa. MNnaHetapHas mogenb atoma. CTpoeHue aTOMHOro sapa. 3apsigoBoe U MacCoBoe
yucna. AgepHble cunbl. QHEPrnst CBs3M aTOMHbIX SAep. 3aKoH paguoakTMBHOIo pacnaga. Anbdga- u
feta-pacnagbl. lNpaBsuna cmelwennsd. AgepHble peakumn. [leneHve n cuHTes aaep. AgepHas
aHepreTuka. ictouHmkmn sHeprum ConHua 1 3Be3a. Pernctpaums saepHbIX nsnyvyeHunin. BnnsiHue
pPagnoaKTUBHbLIX U3MYYEHUI Ha XMBbIE OpraHn3mbl. [Lo3mumeTpus. Qkonormdyeckne npodremsl
SAEPHON SHEPreTUKK.

lMpumepHbie meMbi MPOEKMHbIX U UccriedosamesibcKux pabom:
NcTopua nsyveHums atoma.

Namepenne K conHeyHon GaTapewn.

HeBugnmble M3nyyYeHus B CNEKTpe HarpeTbixX Ten.

Xapakmepucmuka 0CHOBHbIX 8U008 desimesibHoCMU: YTeHNE 1 00CyXaeHne TekcTa craten
WHTEpPHeT-canToB, 006CyXaeHe OOKNaA0B U Npe3eHTaLmin, CoCTaBlneHMe U pelleHre 3agad,
o6cyxaeHne cnocoboB pelueHus (nogrotoska k O3 no usmke).

®dPopmMbI opraHusaumm obpasoBaTefnibHOro npouecca:
- rpynnosasi;

- HOuBMAOyanbHas;

- (bpoHTanbHas.

Beaywme TexHonorum:

Wcnonb3ytoTcs aneMeHTbl CreayoLmx TEXHOMOMMIn: NpoekTHas!, NpobremMHoro obyyeHus,
MHOPMALIMOHHO-KOMMYHMKaLIMOHHAS, KpUTUYECKOro MbILLIEHMs!, Npo6neMHoro ananora, urpoeasi.

OcHOBHble MeToAbl paboThl Ha ypoke:

Beayuimmmn metonamm oby4eHns SABMSAOTCA: YaCTUYHO-NIONCKOBOKN, METO] MaTeMaTn4ecKoro
MOOENMPOBaHNSA, akCMOMaTUYeCKUiA MEeTO/.

(DOprI KOHTpOnA:
Tak kak aToT KypC ABNAeTCA OOMNOJIHUTEe 1IbHbIM, TO OTMETKa B ©annax He cTaBuTCA.

Yvawmicsa YYUTCA OUEeHNBATb cebsaun Opyrnx cam, 4YTo Nno3BosiAeT pa3BmBaTtb yMeHUA CaMoaHalrnn3a
n CI'IOCO6CTByeT Pa3BUTUIOD CaMOCTOATESNIbHOCTW, KaK CBOVICTBy JINYHOCTU y4allerocs. BrisiBneHne



NMPOMEXYTOYHBIX U KOHEYHbIX PEe3yNbTaToOB yYallMXCs MPOUCXOAUT Yepes NpPaKkTUYecKyo
NeATenbHOCTb; 3a4eTHble paboThi:

* TEMaTnyeckasn noadopka 3agad pasfMYHOro YPOBHS CIIOXHOCTM C NpeacTaBieHMeM pasHbIX
MEeTOO0B peLLeHUsl B BUae TEKCTOBOro JOKYMeHTa, Npe3eHTauuu, onaw-
aHuMmauum, Bupgeopornuka nim web - ctpanuubl (canTa)

* BbICTaBKa MPOEKTOB, NPe3eHTaLuii;

* AEMOHCTpauuna sKkCnepuMmeHTa, Ka4yeCTBEHHOM 3aa4n C Ka4yeCTBEHHbIM (yCTHbIM nnmn B Bnage

NpuUnoXxexHund, B TOM 4Ynucne, npe3eHTaL|,V|e|7|) onmncaHnem npouecca Ha 3aHATUN, d)eCTVIBaJ'Ie

OKCMNEPUMEHTOB, qamsmqecme onnMMmnunagbl.

KaneHpgapHo-TemaTnyeckoe nnaHupoBaHue 7 Knacc

Ne | Oarta Tema ypoka Ucnonb3oBaHue npuMmeyaHune
npoBeaeHns
n/m obopyaoBaHus
eHTpa
MnaH | dakT UeHTp
ecTeCTBeHHOHay4HOM
M TEXHONOrn4yecKkomn
HanpaBneHHOCTeN
«Touka pocTta»
1. BBegeHue (14)
BBogHoe 3aHaTme. Llenn n 3agauu KomnbtoTepHoe
1 Kypca. TexHuka 6e3onacHOCTM. obopynoBaHue
2. Ponb 3KcnepumeHTa B XXU3HU YenoBeka (34)
Cucrtema eamHumu, NoHATHNE O KomnbloTepHoe
obopypoBaHue
2 NPSIMbIX U KOCBEHHbIX N3MEePEHMSIX
duranyeckuin IKCNepuUMEeHT. O6opynoBaHue ons
OeMOHCTpauui
Buabl unsndeckoro akcnepumeHTa.
MorpeluHoCTb M3MepeHus. Buapl
norpeLHocTen namepeHuns. Pacuér
3 MOrpeLIHOCTU N3MEPEHMS.
JlabopaTtopHas pabota O6opynosaHune ons
«3amepeHne obbema TBepaoro nabopaTopHbIx paboT
N y4eHNYECKMX OMNbITOB
Tena». [paBuna ogopmneHns
4 nabopaTopHow paboThbl.




3. MexaHuka (84)

PaBHOMepHOE 1 HepaBHOMEpHOEe

O6opynosaHue aons

5 OBVXKEHNS. nabopaTopHbIx paboT
N y4eHNYECKMX OMNbITOB
Mpacbryeckoe npeacTaBneHne (Ha 6a3e koMNnekToB
ana Ora)
6 OBWXEHMS.
PeuweHne rpadmyecknx sagau,
pacyeT NyTn 1 cpeHen CKOPOCTH
7 HepaBHOMEPHOIO ABWKEHUS.
lMoHATNE MHEPUMN U MHEPTHOCTM.
8 LleHTpobexHas cuna..
9 Cwuna ynpyrocTtu, cuna TpeHus O6opynoBaHue ons
nabopaTopHbIX paboT
JTabopaTtopHas paboTa parop P
N y4eHNYECKMX OMNbITOB
«MccnenoBaHve 3aBUCUMOCTU (Ha Gase KOMMNEKTOB
. ana Orag)
CWMbl YNPYrocTu, BO3HMKaIOLWLEN B
NPYyXuHe, OT cTeneHn aedopmauum
10 MPY>XUHbI».
JlabopaTtopHas pabota
«Onpepgenenne koadduumneHTa
11 TpeHusi Ha TpubomeTpe».
JTabopaTtopHas paboTa O6opynoBaHue ons
«MccnepoBaHne 3aBUCMMOCTHU nabopaTopHbIx paboT
N y4eHNYECKMX ONbITOB
CUNbl TPEHUS OT CUJbI
12 HOpMarbHOro AaBNeHns».
4. N'mppocTtaTtuka (124)
13 MnoTtHocTk. 3agaya uaps NepoHa O6opynoBaHue ans
OeMOHCTpauui
PeweHune 3agay noBbILLIEHHOW
CMOXHOCTM Ha pacyeT NIoTHOCTH
14 BelllecTBa.
PelueHune 3agay noBbILLEHHON O6opynoBaHue ons
OEeMOHCTpauun
15 CINOXHOCTU

16

[laBneHue XnakocTu 1 rasa. 3akoH

Mackans




17 Coob6watoLmecs cocyabl.
JlabopaTtopHas pabota O6opynosaHue aons
18 «M3rotoBneHme mogenu ooHTaHa» nabopaTopHbIx paboT
N y4eHNYECKMX OMNbITOB
JlaGopaTopHas pa6oTa (Ha 6ase KOMNNEKTOB
ana Oro
19 «M3rotoBneHme mogenu poHTaHa»
3akoH lNackansa. [laeneHne B
XNOKOCTAX U rasax.
Mmpopaenuyeckne MalluHbI.
20 CoobwwatoLwwmecs cocyapl.
BbiTankmeatolasa cmna. 3akoH O6opynosaHune aons
JeMOoHcTpaLunn
21 Apxumeaa. P
JTabopaTtopHas paboTa O6opynoBaHue ons
«BbIsicHeHMe ycnoBus NnaBaHns nabopaTopHbIX paboT
N y4eHNYECKMX ONbITOB
22 Ten». y
Bnok 3agay Ha 3akoH [Nackans, ObopynoBaHue ons
JeMOoHcTpaLunn
23 3akoH Apxmnmega. P
Bnok 3apay Ha 3akoH [Mackans,
24 3akoH Apxumeaa.
5. Ctatuka (104)
25 Bnok. Polyar. ObopynoBaHue ons
OEeMOHCTpauun
PaBHoBecue TBepabIX Ten. MoMeHT
26 cvnbl.[MpaBnno MOMEHTOB.
LlenTp TskecTn. MiccneposaHue O6opynoBaHue ons
27 pPa3nNYHbIX MEXaHUYECKUX CUCTEM AEeMOHCTpaumi
KoMbuHnpoBaHHble 3agayu,
28 NCNonb3ys YCNOBUS paBHOBECHUS.
KoMbunHnpoBaHHble 3agayu,
29 NCNonb3ys YCrOBUS paBHOBECUS
JTabopaTtopHas paboTa O6opynoBaHue ons
«M3rotoBneHune paboTtatoLLen nabopaTopHbIx paboT
6 o N y4eHMYEeCKMX OMNbITOB
cuctembl 6rokoB». OdopmneHue (Ha 6a3e KOMMNEKTOB
30 paboThl. ans Ora
31 Pabota Hag npoekTom «Bbnokn».




JlabopaTtopHas pabota
«M3roTtoBneHune paboTtatoLLen

cucTemMbl GrOKOB».

JlabopaTtopHasi pabota

«M3rotoBneHune paboTatoLLen

O6opynosaHune aons

nabopaTopHbIx paboT
N y4eHMYECKMX OMNbITOB

32 cucTembl GrIOKOB».
33 OdopmnieHne paboTsbl. KomnbtoTepHoe
obopypoBaHue
34 3alumTa npoeKToB.
KaneHgapHo-TemaTu4yeckoe nnaHupoBaHue 8 Knacc
Ne | Nata Tema ypoka Ucnonb3oBaHue npumMmeYyaHue
npoBeaeHns
n/n obopyanoBaHus
eHTpa
MnaH | dakT UeHTP
ecTecTBEHHOHay4HOM
M TEXHOJIOrMYeCcKom
HanpaBneHHOCTeN
«Touka pocTta»
1. BBegeHue (14)
BBogHoe 3aHaTme. Llenn 1 3agaun KomnbtoTepHoe
1 Kypca. TexHuka 6e3onacHOCTM. obopynoBaHue
2. Tennosble aABneHus (12 4)
PasHoob6pa3sne TennoBbIx siBNeHuin. | KomnbloTepHoe
2 TennoBoe pacLumpeHune Ten. obopynoBaHue
JlabopaTtopHas pabota O6opynosaHue aons
«/3meHeHns annHbl Tena npu nabopaTopHbIx paboT
N y4eHUYECKMX OMNbITOB
3 HarpeBaHUM N OXIaXKOeHUN».
Tennonepegayva HabnwogeHne O6opynoBaHue gns
OeMOoHCTpauui
TENIonpoBOAHOCTM BOAbI U
4 BO3ayxa.
JTabopaTtopHas paboTa O6opynoBaHue ons
«N3mepeHre yaoenbHom nabopaTopHbIX paboT
. N y4eHNYECKMX OMNbITOB
TENMOEMKOCTM pasfnyHbIX (Ha 6a3e KOMMIEKTOB
5 BELLECTB». Ans Ord
MnaBneHne n oTBepaeBaHme.
JTabopaTtopHas paboTa «OTnuBka
6 napacmHoBoro congaTtuka»
JlabopaTtopHas paboTa O6opynoBaHue ons
7

nabopaTopHbIx paboT




«HabntogeHne 3a nnaBneHuem

N y4eHn4eCKnx onbIiToB

nbaa»
PelueHuve onumnmnagHbix 3agad O6opynoBaHue ons
OeMOHCTpauui
8 Ha ypaBHeHWe Tennosoro 6anaHca
PelleHne onumnuagHbix 3agad O6opynoBaHue ons
. OeMOoHCTpaumn
9 Ha pac4éT TensoBbIX NPOLECCOB
10 JTabopaTtopusi kpuctannorpadum.
VicnapeHwne n koHaeHcauus. O6opynoBaHue ons
11 OeMOHCTpauui
Coctae aTtmocdepsl, O6opynoBaHue gns
OeMOHCTpauui
HabnoaeHne nepexoga
HeHacbILLEHHbIX NapoB B
12 HacbILWEHHbIE.
BriaxkHOCTb BO3ayxa Ha pasHbIX O6opynoBaHue ons
13 KOHTUHEHTax OeMOoHCTpauui
3. AnekTpuyeckue aneHus (84)
Mwukpomup. Mogenu atoma, O6opynoBaHue ons
OEeMOHCTpaLUun
14 cyliecTtBoBaBLUMe Ao Havana XIX P
McTopusa oTKpbITUSA 1 AEACTBUS KomnbloTepHoe
obopypoBaHue
15 ranbBaHWYeCKOro afnieMeHTa
WcTopusa cosaaHmsa anekTpodopHom
16 MaLUWHbI
OnbITel BonbTta. 3nekTpnyeckuii KomnbloTepHoe
obopynoBaHue
17 TOK B afieKkTponmtax.
PelueHue onumnmagHbixX 3agad Ha O6opynosaHune aons
OEeMOHCTpauun
18 3aKOHbI MOCTOSIHHOIO TOKa
HabnioageHne 3aBucMmMocTu O6opynoBaHue ons
OeMOHCTpauui
COMNPOTMBIIEHNSI NPOBOAHMKA OT
19 Temnepartypsbl.
JTabopaTtopHas paboTa O6opynoBaHue ons
«OnpegeneHne cToMMoCT nabopaTopHbIX paboT
. N y4eHMYEeCKMX OMNbITOB
N3pacxodoBaHHOM 3NEKTPO3HEPrnn (Ha 6a3e KOMMIEKTOB
No MOLLHOCTM NoTpedutens v no ans O3
20 CUETUUKY»
PelweHne onumnnagHbix 3agav O6opynosaHune aons
. OEeMOHCTpauun
21 Ha TensioBoe OeNCTBUE TOKa




4. dnekTpoMarHuTHble ABneHus (34)

OnekTpoMarHUTHbIE ABNEHUS. O6opynosaHune aons
JeMOoHcTpaLunn
22 OnekTponamepuTenbHbie NPUoopsbI. P
MarHutHass aHomanusa. MariutHele | ObopyaoBaHue ons
OEeMOHCTpauun
23 Bypu
PasHoBugHoCTH
24 anekTpoasuraTenemn.
5. OnTnyeckune aBnenus (74)
VIcTouHMKM cBeTa: TENNOBLIE, O6opynosaHue aons
OEeMOHCTpauun
25 NIOMUHECLIEHTHbIE
OKcnepumeHT HabnogeHve.
MHorokpaTHoe nsobpaxeHue
npegmMeTa B HECKONbKMX MIOCKNX
26 3epkanax.
M3roToBUTb NEPUCKON U C ero O6opynoBaHue ons
OeMOoHCTpauui
27 NMOMOLLbIO MPOBECTM HabNaeHNs
MpakTnyeckoe ncnonb3oBaHme O6opynoBaHue ons
OeMOHCTpauui
28 BOTMHYTbIX 3epKarn
3puTenbHble NNN3uK, O6opynoBaHue ons
OEeMOHCTpauun
nopogaemble NpenomMreHnem
29 cseTa. Mupaxu.
30 Pa3BunTME BONOKOHHON ONTUKK
Vicnonb3oBaHMe 3aKOHOB CBETA B
31 TEXHUKe
6. YenoBek 1 npupoaa (44)
32 ABTOMaTNKa B HALLEW XXN3HU . KomnbtoTepHoe
obopynoBaHue
33 Paguno n TenesugeHne
AnbTepHaTMBHbIE UCTOYHUKM
34 3Heprmn. Buabl anekTpocTaHumi
Hayka cerogHs. Hayka n
35 ©e3onacHOCTb Nioaen.




KaneH,qapHo-TemaTquCKoe nnaHnpoBaHue 9 knacc

Ne | Nata Tema ypoka Ucnonb3oBaHue npumMmeYyaHue
npoBeaeHns
n/n obopyanoBaHus
eHTpa
MnaH | ®akT LeHTp
ecTecTBEHHOHay4HOM
M TEXHOJNIOrMYeCKom
HanpaBneHHocTeMn
«To4yka pocTa»
1. BBegeHue (14)
BeogHoe 3aHsATHe. Llenn n 3agayum KomnbloTepHoe
1 Kypca. TexHuka 6esonacHOCTMU. obopynoBaHue
2. KuHemartuka (7 4)
Cnocobbl onucaHus ObopynoBaHue ons
OEeMOHCTpauun
2 MEXaHUYECKOro ABMKEHWS
MpsmonuHenHoe paBHOMeEpPHOE O6opynosaHue aons
OEeMOHCTpauun
ABW>XeHWe Mo nnockoctn? CmoTps
3 N3 KakoW TOYKM HabnaaTb
OTHOCUTENBHOCTL ABMXEHUS. O6opynosaHune aons
. OEeMOHCTpauun
4 CnoxeHue OBMKEHUN.
JlabopamopHsie pabomei: O6opynoBaHue ons
«M3yyeHune gBmxeHua ceobogHO nabopaTopHbIx paboT
N y4EHMYECKMX ONbITOB
nagasoLlero tena», «syyeHme
5 OBWXKEHUS Tera Nno OKPY>KHOCTU»
Kak 1 kyga noneTtena BuULWHeBas O6opynoBaHue ons
OeMOHCTpauui
KocTouka? PacueT Tpaektopum
OBWKEHUS TeN U NepcoHaxemn
6 paccka3sos P.Pacna o MioHxay3eHe
McTopuryeckasn pekoHCTPYKUMS ObopynoBaHue ons
OEeMOHCTpauun
onbIToB Manunesa no onpeaeneHuo
7 YCKOPEHUS g.
OnpepeneHve ckopocTu O6opynoBaHue ons
OEeMOHCTpauun
paBHOMEPHOrO ABWKEHMS NpU
NCMNoNb30BaHUKN TpeHaxepa
8 «BeroBasi 4OpPOXKa».




3. OuHamuka (84)

Cwuna Bonu, cuna y6exxaeHnst unu O6opynoBaHue ons
JeMOoHcTpaLunn
9 cuna - omandeckas BenuumHa? P
JlabopamopHasi paboma: O6opynoBaHue ons
10 «/3mepeHne maccol Tena» nabopaTopHbIX paboT
N y4eHNYECKMX OMNbITOB
[BmxeHne Tena nog AencTBnem
11 HECKONbKNX CUN
[BmxeHne cnctemMbl CBA3aHHbIX O6opynoBaHue ons
OEeMOHCTpaLun
12 Ten P
JlabopamopHbie ObopynoBaHue ons
pabomsbi. «3yveHne TpeHus 6 5
CKOMbIKEHMS» nabopaTopHbIX paboT
13 N YYEHNYECKMX OMbITOB
OunHamrka paBHOMEPHOro ObopynoBaHue ons
14 OBVKEHNS MO OKPY>KHOCTU OEeMOHCTpauun
VcTtopusa passuTtus npeactaeneHun | ObopyaosaHue ons
. JeMOoHcTpaLunn
15 o0 BceneHnHon. ConHeyHas cuctema. P
OTKpbLITUA Ha KOHYMKE nepa. O6opynoBaHue ons
OeMOHCTpauui
MepBble UCKYCCTBEHHbIE CMYTHUKM
16 3emnu.
4. Umnynbc. 3aKOH coXpaHeHus umnynbca (34)
17 Kak Bbl AXTy Ha3oBeTe... KomnbloTepHoe
obopynoBaHue
18 PeakTtnBHOE ABW»KEHME B NpUpoae.
Paccneposanune TI1 ¢ nomoLubo KomnbtoTepHoe
obopynoBaHue
19 3aKoHa coxpaHeHusa umnyrnbsca
5. Ctatuka (24)
JlabopamopHasi paboma: O6opynosaHue aons
«OnpepgeneHne LeHTPOB Macc nabopaTopHbIx paboT
N y4eHNYECKMX OMNbITOB
20 pa3nuyHbIx Ten (Tpu cnocoba)»
lNpuMmeHeHne npocTbix MexaHnamoB | KomnbioTepHoe
B CTPOMTENLCTBE: OT 3eMJISIHKM 0 obopynoBaHue
21 Hebockpeba
6. MexaHu4yeckne KonebaHUA u BonHbI (34)
22 Buabl MasiTHMKOB 1 UX KonebdaHun O6opynosaHune aons
OEeMOHCTpauun
23 YTto nepeHocut BonHa?
24 KonebaTtenbHble cuctembl B




npupoae n TexHuKe
7. dneKkTpomMarHuTHbIe KonebaHus U BOSHbI (24)
OKkcnepumeHTanbHasi NpoBepka KomnbloTepHoe
. obopyaoBaHue
25 ceoricte OM BOMH. Py
WccnepoBaHue anekTpoMmarHntHoro | KomnbtoTepHoe
obopyaoBaHue
26 nsnyyerHms CBY-neun Py
8. OnTtuka (44)
. \arotoBneHne mogenun KomnbloTepHoe
. obopyanoBaHue
27 Kanewngockona. Py
OkcnepumeHTanbHas npoBepka O6opynoBaHue ans
OeMOHCTpauui
28 3aKoHa OoTpaXkeHus cBeTa.
JlabopamopHasi paboma: O6opynosaHune aons
«3amepeHne nokasatens nabopaTopHbIx paboT
N y4eHNYECKMX OMNbITOB
29 npenomneHns Boabl»
Kak oTnuyarotca nokasaTtenu O6opynoBaHue ons
OeMOoHCTpauui
30 npenomreHnsa LBETHOIo cTekna
9. dusnka atoma 1 aTomMHoro sigpa (44)
MornouleHne n ncnyckaHme ceeTta KomnbloTepHoe
obopyaoBaHue
31 aTomamu. ONTUYECKME CNEKTPDI. Py
KomnbloTepHoe
N3mepenne KM conHeyHom obopynosaHue
32 baTtapeun
BrnvsHne pagnoakTuBHbIX
33 N3Ny4YEeHUN Ha XXMBbIE OPraHn3MbI
Cnocobbl 3aunThl OT
34 pagnoakTUBHbIX U3My4YeHUI
JIncT KoppekTUpoBKM pabouen nporpammbl
[ara [ara CopepxaHue O6ocHoBaHue PekBnauntbl Moanuck
ypoka | npoBegeHus KOPPEKTUPOBKM npoBeaeHns OOKYMeHTa 3amecTuTens
no no cakt Tema ypoka KOPPEKTUPOBKM anpekTopa no
hakTy ( ypoka) PPEKTUP ( nata u Ne pekTop




nnaHy npukasa) YBP
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