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MnaHupyemMblie pe3ynbTaTbl OCBOEHUA NPOrpaMmmbl BHEYPOUYHOM AeATeNIbHOCTU « AKCNepuMeHTapumn
no c¢omsnke» (C ucnonb3oBaHuem obopyaoBaHus «To4yka pocTar) B 7-9 knaccax.

Peanusauusi nporpammbl croco6CTBYET AOCTUXKEHMIO CreaylownxX pe3ynbTaToB:

JINYHOCTHBIE:

B cdhepe NMUYHOCTHBLIX yHMBEpPCanbHbIX YY4EOHbIX AENCTBUIA YYaLLMXCS:
* y4yebHO-No3HaBaTeNbHbIA NHTEPEC K HOBOMY y4eGHOMY MaTepuany 1 cnocobam peLleHnsi HOBOW 3agauu;

* OpueHTauma Ha NnoHMMaHne Npu4nH ycnexa so BHeyLIe6HOl7| OeATernbHoOCTU, B TOM YKUCIie Ha CaMoaHalln3 1
CaMOKOHTPOJ1b pe3yJibTaTa, Ha aHarnm3 COOTBETCTBUA Pe3yribTaToB Tpe6OBaHVIFIM KOHerTHOI7I 3agavdu,

* CNOCOBHOCTL K CAMOOLIEHKE HAa OCHOBE KpUTEPUEB YCNELLIHOCTN BHEYYEOHOM AeATENbHOCTY;
Obyuarowjuticsi nosy4um 803MOXXHOCMb 0515 GhOPMUPOBaHUS:

* BHyTpeHHeIZ no3nunn LWWKOJIbHUKa Ha ypOoBHE MOJI0OKUTESTIbHOINo OTHOLLEHUA K LWKOoe, NMOHMMaHuA
HeobXxoanmMocTun Y4€HNA, Bblpa>XeHHOro B npeo6na,an|/W| y‘-leGHO-I'IO3HaBaTeJ'IbeIX MOTUBOB;

* Bblpa)k€HHOWN YyCTONYMBOM Y4eBHO-NO3HaABATENbHON MOTUBALMUN YYEHWS;

* YCTONYMBOro y4ebHO-N03HaBaTENBHOIO MHTEPECa K HOBbIM OBLLMM cnocobam pelleHns 3agau.

MeTanpegmeTHble:

B cdhepe perynsaTMBHbIX yHUBEpPCarbHbIX Y4eOHbLIX 4ENCTBUN yYaLLMXCS:

* NaHnpoBaTb CBOU OENCTBNA B COOTBETCTBUM C NOCTABNEHHOW 3a4a4ein n ycnosuamu ee peanumsauum, B
TOM 4ucne BO BHYTpPEeHHEM MiiaHe,;

* YYNTbIBATb YCTAaHOBMEHHbIE NPaBua B NNIaHNPOBaHUN U KOHTPOIe crnocoba peLleHuss;
* OCYLLECTBISATb UTOTOBLIV U NMOLLIArOBbIA KOHTPOSb MO pe3ynbTaTty;

* OLleHMBaTb NPaBUITbHOCTb BbIMOSTHEHWS AENCTBMS HA YPOBHE afeKBaTHOM PeTPOCNEeKTUBHOMN OLeHKN
COOTBETCTBUSA pe3ynbTaToB TpeGoBaHUSM AaHHOW 3a4auv U 3aaadHoi obnacTu;

* afileKBaTHO BOCTPUMHUMATb NPEANIOXEHNS U OLEHKY YYMTENEN, TOBapULLIEN, poauTenen n opyrux niogen;
* pasnuyaTb cnocob 1 pesynbTaT ENCTBUSI.

Obyyarowjuticst nonay4um 803MOXHOCMb Hay4UMmcs:

* B COTPYAHUYECTBE C y4MTENEM CTaBUTb HOBblE Y4eOHblE 3adauu;

* NPOABIIATb NO3HaABATEJIbHYO MHULNATUBY B y‘-le6HOM COTpyAHN4eEeCTBE,

¢ CaMOCTOATESIbHO aleKBaTHO OLUeHnBaTb NPaBUiibHOCTb BbIMOJTHEHUA OEeNCTBUSA N BHOCUTb HEOOXoaMMble
KOPpPEKTUBbI B UCNOJTHEHME KaK MO Xo4y ero peannsaumn, Tak h B KOHLUE DEencTBuA.

B cdepe no3HaBaTenbHbIX YHUBEPCASbHbBIX Y4EOHbIX AENCTBUN yYaLLMXCA:

* OCYLLIECTBISATb NOMCK HEOOXO0AMMOWM MHOPMAaLK NS BbINONTHEHUS BHEYYEOHbIX 3a4aHuii ¢
ncrnonb3oBaHWeM y4ebHol nuTepaTypbl U B OTKPbITOM MHPOPMaLMOHHOM NPOCTPaHCTBE, SHLMKIONeani,
CNpPaBOYHMKOB (BKIOYas 3M1EKTPOHHbIE, LIMGPOBbIE), KOHTPOMPYEMOM NPOCTPaHCTBE

WHTepHeTa;

* OCYLLIECTBNSATL 3anuchk (doukcaumio) BeIGOPOYHOM MHhOopMaLmMm 06 OKpyKatoLem mupe n o cebe camom, B
TOM 4ucne ¢ NoMoLbo MHCTpymeHToB UIKT;

* CTPOUTb COOBLLEHUS], NPOEKTLI B YCTHOWM M MUCbMEHHON hopme;



* nNpoBoAunTb CpaBHEHUE n KJ'IaCCI/I(bVIKaLI,I/IPO no 3aAaHHbIM KpUTEpPUAM;
¢ yCTaHaBnmBaTb NPU4YNHHO-CNeACTBEHHbIE CBA3N B N3y4aeMOM Kpyre SABMEHNIA;

* CTPOUTb PacCyXaeHusi B POpMe CBSI3N MPOCThIX CY»KAeHMI 06 0GbekTe, ero CTpOeHM, CBOMCTBaX U
CBSI3ax;

Obyuarowulicsi NosyHum 803MOXHOCMb Hay4YUMmMbCS:

* OCYLLIECTBNSATb PACLUMPEHHBINA NOUCK MHCpOPMAaLLMK C UCMIONIb30BaHMEM PECYPCOB BUBNNOTEK 1 CETU
VIHTepHeT;

* 3anucbiBaTb, UKCUPOBATL MHGOPMaLNIO 00 OKpYXKatoLLMX SBNIEHMSX C MOMOLLbIO MHCTpyMeHToB UKT;
* OCO3HAHHO W NPOU3BOJSIbLHO CTPOUTbL COOBLLIEHNSI B YCTHOW U MUCbMEHHOW DOPME;

* OCYLLIECTBNSATb BbIOOp Hanbonee 3hdeKTUBHBLIX CNOCOOOB peLLEHNS 3a4a4 B 3aBMCMMOCTM OT KOHKPETHbIX
yCrnoBun;

¢ CTPOUTDb Jlorn4eckoe paccyxgeHue, Bknovarulee yctaHoBneHme npn4nHHoO-CcneacTtBeHHbIX cBS3€EN;

* MOryT BbINTU Ha TeOpeTI/I\-IeCKI/IIZ YpOBEHb pelleHnd 3agad: peeHmne no onpeneneHHomy nraHy,
BnaaeHne oCHOBHbIMU NpuemMamMu pelleHna, 0CoO3HaHnA AeATENbHOCTU NO peLlleHnto 3agadn.

B cdhepe KOMMYHUKaTUBHbIX YHMBEPCanbHbIX Y4eOHbIX AENCTBUM YYaLLMXCS:

* aiekBaTHO UCMONb30BaTb KOMMYHMKATUBHbIE, MPEeXae BCEro - peyeBble, CpeAcTBa ANs pelleHns
PasnnyYHbIX KOMMYHUKATMBHbIX 3a4a4, CTPOMTb MOHOMOTMYeCKoe COobLLEHNE, BNaaeTb ANanornieckon
hopMOI KOMMYHUKaLMK, UCMIOMNb3YS, B TOM Ynche cpeacTsa U MHCTpyMeHTbl KT 1 guctaHumoHHoro
obLeHus;

* [ONyCcKaTb BO3MOXHOCTb CYLLECTBOBAHUS Y NOAEN pas3nUYHbIX TOYEK 3PEHNS], B TOM YNCIIE HE
COBMajawLwmx ¢ ero CO6CTBEHHOM, U OPUEHTUPOBATLCS Ha NO3ULNI0 MapTHepa B OOLEHNN 1
B3aUMOAENCTBUU;

* YYUTBIBATb Pa3Hble MHEHWNS Y CTPEMUTLCS K KOOPAUHALUMM pasiinyHbIX NO3ULNIA B COTPYAHNYECTBE;
* hopMynunpoBaTb COGCTBEHHOE MHEHME U NMO3ULNIO;

* IOroBapuBaThCs 1 NPUXOANTL K OOLLEMY PELLEHMIO B COBMECTHON AeATENBHOCTA, B TOM YMCIe B CUTyaLun
CTONKHOBEHWS MUHTEPECOB;

Obyyarowjuticst noay4um 803MOXHOCMb Hay4YUMmbCS:

* YYNTBIBATb U KOOPAMHUPOBATL B COTPYAHNYECTBE OTNINYHbIE OT COOCTBEHHOW NO3ULIMKN APYrUX NoAeN;
* YYUTBIBATb Pa3Hble MHEHWS Y MHTEPECHI N 06OCHOBLIBATL COBCTBEHHYHO NO3ULIMIO;

* MOHVMaTb OTHOCUTENBLHOCTb MHEHWI 1 NOAXOA0B K PELLEHMIO NPOBeEMbI;

* apryMeHTMpOBaTb CBOK MO3MLIMIO U KOOPAUHUPOBATL €€ C NOo3NLMUSAMY NapTHEPOB B COTPYAHMNYECTBE MpW
BblpaboTKe OGLLErO PELLEHUS] B COBMECTHOW AeATENbHOCTY;

* 3aaBaTb BOMNPOCHI, HEOOXOAMMbIE AN1S OpraHM3aLMmn CoOOCTBEHHOW AEATENBHOCTU U COTPYAHUYECTBA C
napTHepoM;

¢ OCyLLEeCTBIIATb B3aUMHbIN KOHTPOJ1b U OKa3biBaTb B COTpyAHU4YECTBE He06xo,q|/||v|y+o B3anMMonomoulb.

MpeamMmeTHbIe:

- OPVMEHTUPOBATLCSA B ABNEHUSX U 0GbEKTaX OKPYXKaloLLLEro Mnpa, 3HaTb rpaHuLbl UX NPUMEHUMOCTU;
- NOHUMaTb onpeaeneHns MOU3NYecKMX BENNYMH U MOMHUTL onpeaensioLme popmyrbl;

- MOHMMAaTb KaknuM PU3NYECKUM NPUHLIMMNEM U 3aKOHaM MOAYMHSOTCA T UMW UHble OOBLEKTLI U SBMNEHUS
npvpoasbl;

- 3HaHne Mogesi noncka peLueHlel angd 3agad no (bI/I3VIKe;

- 3HaTb TeopeTnveckmne OCHOBbl MaTeMaTUKI.



- NpYMeYaTb MOAENU SIBNEHUIN M 06EKTOB OKPYXKaKOLLErO MUPA;

- aHanM3MpoBaTb YCroBWE 3afauu;

- nepecopMynupoBaTb ¥ MOAENUPOBATb, 3aMEHSITb UCXOAHYIO 3afady OpYrow;
- COCTaBNATb MraH peLleHus:;

- BbIABUraTb 1 NPOBEPSITb NpeafiaraeMble Ans peLleHust TnoTessbl;

- BNnagetb OCHOBHbIMU YMCTBEHHbIMU OonepaunamMn, COCTaBALWNMN NMOUCK peLLEHNA 3adaun.

Co.qep)Kal-me nporpamMmmvbl BHeypquoﬁ AeATeNNbHOCTU

7 knacc

BBepeHue. BeogHoe 3aHaTMe. Llenu n 3agaun kypca. TexHuka 6e3onacHoCcTw.
Ponb akcnepumeHTa B XXU3HU YenoBekKa.

Teopusi: N3yunTb OCHOBbLI TEOPUM NOrpeLllHOCTEN. MOrpeLHOCTM NPAMbIX U KOCBEHHbIX N3MEPEHNIA,
MakcumarnbHas NOorpeLHOCTb KOCBEHHbLIX U3MEPEHUI, YYET NOrPeLLHOCTEN U3MEPEHUI NPU NOCTPOEHUM
rpacdukos. NpeactaBnexHne pesynbTaToB U3MepeHUn B opme Tabnumu n rpadoukos.

lMpakmuka: OCHOBbI TEOPUW MOTPELLHOCTEN NMPUMEHSITE MPY BbINOMHEHUN 3KCNEPUMEHTaNbHbLIX 3a4ay,
npakTuyeckux paboT. (c ucnonb3oBaHMem o6opyaoBaHUA «Touka pocTar)

XapakmepucmuKka OCHO8HbIX 8Ud08 desmesibHoCMmu:

MprBOAUTL NpMMEpPLI 06BLEKTOB U3yYeHUst hnsnkn (hnsmyeckme asneHud, usnyeckoe Teno, BeLeCTBO,
dumsmyeckoe none). Habnogatb 1 aHanuanpoBaTth husndeckme aBreHns (prkcMpoBaTb U3SMEHEHNS
CBOWICTB OOBEKTOB, CpaBHUBATb UX U 0606LLaTh). [T03HAKOMUTBLCS C AKCNIEPUMEHTANbHBIM METOAOM
nccnegoBaHus npupoabl. Coopka NpnbopoB 1 KOHCTPYKLMIA. icnonb3oBaHne nameputenbHbix Nprubopos.
BbinonHeHne nabopaTopHbIX 1 NPaKTUYECKUX paboT. [AnarHocTuka n ycTpaHeHne HeUcrnpaBHOCTEN

npubopoB. BbicTpanBaHue rmnote3 Ha OCHOBaHUN UMEHLLNXCA AaHHbIX.
MexaHukKa.

Teopus: PaBHOMepHOE 1 HepaBHOMEPHOE ABMkKeHWe. [paduyeckoe npeactaBneHve asmxeHus. Pewexne
rpadomyeckux 3agay, pacyeT NyTn 1 CPeaHENn CKOPOCTM HEPABHOMEPHOIO ABWKEHUS. [OHATHE nHepuun n
NMHepTHOCTU. LleHTpobexHas cuna. NpumeHeHne gaHHbIX (PU3NYECKNX MOHATUI B XKU3HEOEATENTbHOCTH
yenoseka. Cuna ynpyroctu, cuna TpeHus.

lMpakmuka: NccnegoBaHne 3aBUCUMOCTU CUTbl YNIPYTOCTU, BO3HUKAKOLLIEN B MPYXXUHE, OT CTEMNEHU
aedopmaumm npyxumHbl. OnpegeneHme koddduumeHTa TpeHnss Ha TpubomeTpe. (C ucnonb3oBaHUEM
obopynoBaHusa «Touyka pocTar)

WccnenoBaHue 3aBUCMMOCTUM CUIbl TPEHUS OT CUTbl HOPMAarbHOIO AaBreHus.
Xapakmepucmuka 0CHO8HbIX 8UA08 desimesibHoCMu:

AHanua Tabnuu, rpadumkos, cxem. MNonck o6bsicHeHNs1 Habngaembim cobbiTuamM. OnpeaeneHne CBONCTB
NpnbopoB No vepTexam n Moaensam. AHanus Bo3HMKatoLLMX NpobnemHbix cutyaumin. Msobpaxate cuctemy
KoopauHaT, BbioupaTh TeNo OTCHETA M CBA3bIBATbL €0 C CUCTEMOW KoopauHaT. Mcnonb3oBaTtb cucTemy
KoopAmHaT Ans U3yyYeHus NpsiMOSNIMHENHOro ABwxeHus Tena. Cbopka NpubopoB 1 KOHCTPYKLIMIA.
Vicnonb3oBaHue namepuTenbHbIX MPMGopoB. BeinonHeHne nabopaTopHbIX U NpaKTUYeckux paboT (¢
ucnonb3oBaHneM obopyaoBaHus «Touka pocta»). [lnarHocTvka 1 yCcTpaHeHne HeMcnpaBHOCTEN
nNpnbopoB. BbiCTpanBaHve rMnoTe3 Ha OCHOBaHUM MMeLmUXcs AaHHbIX. KoHCTpynpoBaHue u
MOLEenMpoBaHune. BeiNonHeHne 3agaHuin No yCoBEPLLEHCTBOBaHMIO NpnbopoB. PaspaboTka HOBbLIX
BapuaHTOB onbITOB. PaspaboTka 1 npoBepka METOAMKM AKCriepuMmeHTaneHou paboTel. PaboTta B Manbix
rpynnax. AHanusnpyoT, BblbupatoT 1 060CHOBLIBAIOT CBOE pelleHune, aencTeus. NpeacrasneHue
pe3ynbTaToB NapHOW, rPYNMNoBOM AeATenbHOCTU. YYacTue B Anarnore B COOTBETCTBUU C NpaBunamu
peyeBoro NoBeaeHus.



I nppocTtaTtuka.

Teopus: 3akoH Apxumepaa, 3akoH lNMackans, rmgpoctaTnyeckoe AaBreHne, coobLiarLmecs cocyasbl,
rmapaBfMyeckme MallvHblI.

lMpakmuka: 3ada4u: BbITANKMBawLLAa cura B pasnnyHbIX cuctemax; Nnpudopbl B 3agadax (coobLiarolmecs
cocyapl, rmapaBnuyeckne MallvHbl, pbldaru, 611okn). kcnepuMeHTanbHble 3a0aHus:

1)namepeHune cunbl Apxumeaa, 2)M3aMepeHne MOMeHTa CuIbl, AEACTBYHOLLErO Ha pbldar, 3)M3mMepeHne

paboTbl CUMbl YNPYrocT Npu Nogbeme rpysa ¢ NOMOLLbIO NOABWXHOMO UMK HenoasmxHoro Gioka.(c
ucnonb3oBaHuem obopyaoBaHus «Touka pocTan)

Xapakmepucmuka OCHO8HbIX sudoe OesimesibHOCMU!

AHanua Tabnuu, rpadukos, cxem. Nonck o6bsicHeHNs HabngaembiM cobbiTiamM. Coopka Npnbopos 1
KOHCTPYKLUIA. Vicnonb3oBaHne nameputenbHbIX NpubopoB. BeinonHeHne nabopaTtopHbIX U NPakTUYeCKmX
paboT. [lnarHocTuka n ycTpaHeHue HeucnpaBHOCTeN NpubopoB. BeicTparBaHue runotes Ha OCHOBAHWM
nmeroLmxcs gaHHbIX. KoHCTpyMpoBaHue un mogenupoBaHue. PaboTta B Manbix rpynnax. AHanusmpyior,
BblGMpatoT 1 060CHOBLIBAIOT CBOE peLleHne, AeACTBUSA. [peacTaBneHne pesynbTaTtoB NapHOW, rpynmnoBoWn
aeaTtensHocTU. MNoaroToBka coobLLeHMIA U AOKNaaoB. YyacTue B guarnore B COOTBETCTBUM C NpaBunamm
peYeBOro NOBEAEHUS.

CraTtuka.

Teopus: bnok. Peivar. PaBHoBecue TBepabix Ten. Ycnosusa paBHoBecusi. MomeHT cunbl. [pasuno
MOMeHTOB. LleHTp TaxecTn. ViccnegoBaHve pasnuyHbix MexaHndeckux cucteM. KombnHmpoBaHHbIe 3agaun,
NCMNonb3ys yCNoBUSA paBHOBECUS.

lpakmuka: N3rotoBneHne paboTaroLen cuctemsl Or10KOB.
Xapakmepucmuka 0CHO8HbIX 8UG08 desimesibHoCMuU:

AHanus Tabnuu, rpadmkos, cxem. MNMonck o6bACHeHNs1 HabnogaembiM cobbiTuaM. OnpeneneHne CBONCTB
NpMBopoB No YepTexam U modensam. AHann3 BO3HUKALLMX NpobnemMHbIx cutyauuin. Habnopate genctene
NPOCTbIX MEXaHN3MOB. [M03HaKOMUTLCS C Pr3NYECKOn Mogernbio «abconoTHo TBEpAOe Tenox». Pewatb
3agayn Ha NpumeHeHne ycrnosusa(npasuna) paBHOBeCUs pbidara. [NpumeHaTs ycnosue (npasusio)
paBHOBeCKS pblvara Ans 06bACHEHNS OEUCTBUS Pa3NNYHbIX MHCTPYMEHTOB, MCNOSb3yeMbIX B TEXHUKE U B
6bITy. COopka NpMBOPOB M KOHCTPYKLUMIA. Micnonb3oBaHne namMepuTenbHbIX NprubopoB. BeinonHeHne
nabopaTopHbIX U NpakTU4ecknx paboT. [uarHocTmka u

yCTpaHeHue HencnpaBHoCcTen NpubopoB. BeicTpanBaHme runoTe3 Ha OCHOBaHUN MMEIOLLMXCS AaHHbIX.
KoHcTpyupoBaHue 1 MmogenupoBaHue. BeinonHeHne 3agaHnii No yCOBEpPLLUEHCTBOBaHMIO NPMOOPOB.
Pa3paboTka HOBbIX BapaHTOB OMNbITOB. PaspaboTka 1 npoBepka METOAMKN IKCMEPUMEHTANbLHOM paboThl.

PaboTta B manbIx rpynnax. AHanmsmpyoT, BbIGnpaoT 1 060CHOBLIBAOT CBOE peLleHne, AeNCTBUS.
MpeacraBneHne pe3ynbTaToB NApHOM, PYMNMNOBOM AeaTenbHOCTU. MoaroToBka COOOLWEHMIA U OOKNAA0B.
OcyLLeCTBMAIT CaMOOLIEHKY, B3AaUMOOLIEHKY AeATeNbHOCTU. Y4acTue B Ananore B COOTBETCTBUU C
npasunnamMmmn pe4vyeBoro noseaeHunA.

8 knacc

TennoBble siBNEeHUs.
TennoBoe paclmpeHne Ten. lNpouecchl NnaBneHns n 0TBEpAEBAHUS, UCMAPEHNSA U
KoHaeHcauuu. Tennonepedaya. BnaxHocTb Bo3ayxa Ha pasHbiX KOHTUHEHTaX.

HemoHcmpauuu: 1. HabntogeHne TasHus nbaa B Boge. 2. CKOpOCTU UcnapeHns pasninyHbIX XXUAOKOCTEN. 3.
Tennosble asuratenu dygyuero.

JlabopamopHbie pabomsi (C ucnonb3oBaHneM obopyaoBaHus «Touka pocta»): 1. M13aMeHeHna ONnHbI
Tena npu HarpeeaHun n oxnaxaeHun. 2. Otnmneka napaduHoBoro congatuka. 3. HabnioaeHue 3a
nnasneHnem noaa 4. OT Yero 3aBMCUT CKOPOCTb MCNAapeHus xuakoctn? 5. HabnoaeHne
TENnIonpoBOAHOCTM BOAbLI U BO3ayXa.

XapaKmepuchKa OCHOBHbIX 8UA08 BessimesibHoCMu:



CamocTosiTensHO hopMynMpyHOT No3HaBaTerNbHYO 3a4a4y. YMET C NOMOLLbI0 BONPOCOB A06bIBaTh
HepgocTaloLyto MHGopMaLumio. Mcnonb3oBaHne 3amMepuTenbHbIX NprbopoB. BeinonHeHe nabopaTopHbIX U
npakTuyeckux pabot. narHocTvka u ycTpaHeHMe HemcnpaBHoOCTe NpMGopoB. BuicTparBaHme rmnoTes Ha
OCHOBaHNM UMELLNXCS AaHHbIX. KOHCTpyMpoBaHWe U MOAEenNMpoBaHme.

BbinonHeHve 3agaHuii Mo ycoBepLUeHCTBOBaHUIO NpMGopoB. PaspaboTka HOBbIX BapMaHTOB OMbITOB.
PaspaboTka 1 npoBepka MeTOAMKM 3KCNepuMeHTanbHol paboTbl. Pabota B Manbix rpynnax. AHanMaupytor,
BbIGMPalOT M 0GOCHOBLIBAOT CBOE pelleHne, aencteusi. [peacTtaBneHme pesynbTaTtoB NapHOW, rpynnoBoW
AesTENbHOCTU. YyacTue B Avariore B COOTBETCTBMM C NpaBuiiaMm peyeBoro

noseneHund.
SneKTpuquKMe fABJIeHUA.

Mukpomup. Mogernu atoma, cyliectsoBasLlUne Ao Havana XIX. Actopusi OTKpbITUS U OeNCTBUSA
ranbBaHMYeCcKoro anemMeHTa. Mictopus cosgaHms anekTpodopHon mawmnHbl. OnbiT BonbTa. 3nekTpuyeckuin
TOK B 3MneKTponurax.

JemoHcmpauuu: (c ucnonb3oBaHnemMm ob6opyaoBaHus «Touka pocTar)
1. Mogenu atomoB. 2. NanbBaHNYECKME 3NEMEHTbI. 3. ANeKTPOdOpHOW
MaLuHbl. 4. OnbIThl BonbTa 1 ManbBaHu.

JTabopamopHbie pabomsi: 1. Co3aaHue ranbBaHUYECKMX 3NIEMEHTOB M3 NOAPYYHbIX CPEACTB. 2.
ONEeKTPUYECKMIN TOK B XXMAKOCTAX CO34aHUST «30J10TOr0 KIoUMKa» .

XapaKmepuchKa OCHOBHbIX BUOOB OeATElIbHOCTU:

YnpaensioT CBOEN NO3HaBaTENbHON N y4eOHON AeATENBHOCTLIO MOCPEACTBOM MOCTAHOBKN LIENEN,
NNaHMpPOBaHUSA, KOHTPOMNS, KOPPEKLMM CBOUX OENCTBUIN N OLIEHKW YCMNELLHOCTM YCBOEHUS. CpaBHUBAIOT
cnocob u pesynbTaT CBOMX AENCTBUA C 0Opa3LoM - TMCTOM conpoBoXaeHUA. OBHapyXMBakoT OTKNOHEHWS.
O06aymbIBalOT MPUYMHBI OTKITOHEHUIN. OCyLLECTBNSAT CAMOKOHTPOSb U

B3aVMOKOHTPOSb. Vcnonb3oBaHue nameputerbHbIX NpMGopoB. BuinonHeHe nabopaTopHbIX 1
npakTuyeckmx paboT. [uarHocTuka n ycTpaHeHue HemcrnpaBHOCTEN NpMGOpPOB. BeicTpanBaHue rmnoTes Ha
OCHOBaHUM UMELLMXCS AaHHbIX. KOHCTpyMpoBaHUe 1 MoAenMpoBaHue.

3neKTpomarH UTHbIE ABIEeHUS.

MarHuTHoe none B BellecTBe. MarHuTHas aHomanusl. MarHuTHble 6ypu. PasHoOBMOHOCTH
3NEKTPON3MEPUTENBHBLIX NPMOOPOB. PasHOBMAHOCTK anekTpoaBuraTenen.

LHemoHcmpauyuu (¢ ncnonb3oBaHuem ob6opyaoBaHusa «To4vka pocTar): 1. HarnsgHocTb noBegeHus
BELLECTB B MarHUTHOM norne. 2. lNpe3eHTaumm o

MarHMUTHOM nosne 3eMnn 1 0 MarHUTHbIX Bypsax. 3. [leMoHCTpaLms pasHOBUAHOCTEN
3NEKTPON3MepUTENbHLIX NPNBopoB. 4. HarnsgHOCTb pasHOBMAHOCTEN aNeKTpoaBuUraTene.

JlabopamopHsbie pabombi: 1. ViccneaoBaHve pasnnyHbIX 3NeKTpou3mepuTerbHbIX Nprbopos.
Xapakmepucmuka 0CHO8HbIX 8UA08 desimesibHOCMUu:

YnpaBnsaT CBOEW NO3HABATENbHOW U y4eOHOM OeATEeNbHOCTbI0 MOCPEACTBOM NOCTAHOBKY Lienen,
NNaHNUpPOBaHUsI, KOHTPOIS, KOPPEKLMN CBOUX AEACTBMI N OLEHKUN YCMELIHOCTH YCBOeHUs. CpaBHUBaAOT
cnocob u pesynbTaT CBOMX AENCTBUA C 00Pa3LOM - TMCTOM conpoBoXxaeHUA. OOHapyXMBatoT OTKIOHEHWS.
O6aymMbIBalOT NPUYMHBI OTKNOHEHMI. OCyLLEeCTBSIT CaMOKOHTPOSb U

B3aMMOKOHTPOIb.
OnTu4yeckue AABNeHus.

VICTOYHMKKM cBETa: TEMSOBbIE, JIIOMUHECLEHTHbIE, NCKYCCTBEHHbIE. M3rotoBneHue Kamepbl - 06C|<ypa n
nccecnegosaHune M306pa>KeHI/I$| C NOMOLLbIKO MOAEeNNn. MHOFOKpaTHOG M306pa)KeHVIe npegmMmeTa B HECKOJIbKUX
NMOCKUX 3epKanax. M3rotoButb nepuckon n ¢ ero NOMoLbo NpoBecTr HabnoaeHus. rlpaKTVI'-IeCKOG
ncnofib3oBaHMe BOrHYTbIX 3epKarl. 3pVITeJ'IbeIe nnn3nn, nopoxgaemble

nperioMmrieHmnem ceeTta. MMpa)KVI. Pa3BnTre BOnOKOHHOM ONTHKKU. Micnonb3oBaHWe 3aKkOHOB CBETa B TEXHMKE.

JemoHcmpauuu(c ncnonb3oBaHueM o6opyaoBaHus «Touyka pocTay)



1. PasnnyHble nctouHmkm ceeta. 2. IsobpaxeHne npegmeTta B HECKOSbKUX

NNOCKMX 3epkanax. 3. Mi3obpaxkeHne B BOrHyTbIX 3epkanax. 4. Vicnons3oBaHne BOSTOKOHHOWM OMTUKK. 5.
YcTponcTteo ooToannapaToB, KMHOMPOEKTOPOB, KanengoCcKomnoB.

JlabopamopHsbie pabomesi: 1. VI3roToBrneHne Kamepbl - 06CKypa 1 nccnegoBaHne n3odpakeHusi ¢ NOMOLLbHO
mogenu. 2. NpakTuyeckoe NnpMMeHeHne nNnocknx 3epkan. 3. NpakTnyeckoe UCrnonb30BaHNE BOrHYTbIX
3epkan. 4. IlsrotoBrneHue nepuckona u HabnogeHus ¢ NOMOLLbIO MoAdENN.

Xapakmepucmuka 0CHOBHbIX 81008 OesimesibHOCMU:

YnpaensioT CBOEN NO3HaABaATENbHON N y4EOHON AeATENBHOCTLIO MOCPEACTBOM MOCTAHOBKN LIENEeN,
NMaHMPOBaHUS, KOHTPOMS, KOPPEKLMM CBOUX OENCTBUIN N OLIEHKWN YCMELLHOCTU YCBOEHUSA. BbigensoT 1
opMYNUPYHOT NO3HABATENbHYO Lefb. BbiaensitoT KoNM4YecTBEHHbIE XapakTePUCTUKN OOBEKTOB, 3aaHHbIe
cnosamu. MNMprHMMalOT NO3HABATENbHYIO LiESb 1 COXPaHAIOT ee Npu BbINONHEHNN

y4ebHbIX AencTBuii. OCo3HatoT CBOM AeNCTBUS. IMEIOT HaBbIKM KOHCTPYKTUBHOIO O6LLEHMS B MasbIX
rpynnax.

YenoBek u npupoaa

ABTOMaTUKa B HaLLeW Xn3HW. MprmMepbl NCNoMb3oBaHWSA aBTOMAaTUYECKUX YCTPOMCTB B Hayke, Ha
npon3BoAcTBe U B GbiTy. CpeacTBa ceasun. Paguo n TenesngeHne. AnbTepHaTUBHbIE MCTOYHUKU SHEPTUN.
Buabl anektpoctaHumii. Heo6xoaMMocTb 3KOHOMUM MPUPOAHBIX PECYPCOB U UCNONb30BaHMUS, HOBbIX
3KOJOMMYHbIX M B6e3onacHbIX TexHorornii. Hayka n 6esonacHoOCTb Ntogei.

LHemoHcmpauyuu: 1. dhoTomMaTtepuansl U cnangpl No Teme.
JlabopamopHsbie pabomsi: 1./13ydyeHne oencTBMn cpeacTs CBA3N, pagvo U TeneBuaeHus.
Xapakmepucmuka 0CHO8HbIX 8U008 desimesibHoCMu:

CamocTosiTenbHO hopMynNUPYOT NO3HABATENbHYIO 3ada4y. YMEKT (UNnn pa3BuBatoT) CNOCOBHOCTD C
MOMOLLIbIO BOMPOCOB 406bIBaTh HEAOCTAKOLLYIO MHOpMaLMIO.

9 knacc

KunHemaTtuka

Cnocobbl onncaHnsa mexaHuyeckoro apmxkeHnsi. Cuctema orcueta. lNpamonuHenHoe gBMXEHME.
MpsmonuHenHoe paBHOMEPHOE ABWKEHME NO NNOCKOCTU. [lepemelleHne n CKopocTb NpU paBHOMEPHOM
NPSAMOSIMHENHOM ABMXEHUM NO NNOCKOCTN. OTHOCUTENBHOCTL ABWKeHUA. CrnoxeHne asvxeHnn. MNpuHumn
He3aBUCUMOCTU ABMXeHUN. KpuBonuHeriHoe aABmkeHune. [IBmxkeHne Tena, 6poLleHHoro nog yrinom K
ropu3oHTy. PaBHOMepHOEe ABMXEHME MO OKPY>KHOCTU. YrnoBasa CKOpocTb. [lepuoa 1 4yactoTa BpaLleHus.
CkopocTb

N YCKOpPEHME NpU PaBHOMEPHOM ABMXKEHUN MO OKPYXKHOCTH.
JlabopamopHbie pabombi(c ncnonb3oBaHuem obopyaoBaHusi «Tovka pocTar):

M3yyeHne aBmkeHns cB060AHO nagaroLLero Tena.

M3yyeHne ABWKEHNS MO OKPY>KHOCTW.

lpumepHbie meMbl MPOEKMHbLIX U uccriedosameribCKkux pabom:

OnpepeneHve ckopoCTy PaBHOMEPHOTO ABWXKEHMSA NMPU UCNONBb30BaHMN TpeHaxepa «0eroBasi JOPOXKKay.
VcTopmyeckas pekoHCTPYKUMs OMbITOB [annnes no onpeaeneHnto yckopeHns cBo6oaHOro nageHus Ten.
MprHUMnbl paboTbl NPMOOPOB ANst U3MEPEHUS CKOPOCTEN N YCKOPEHUIA.

MpumeHeHne cBoboaHOro NageHns s U3MepeHus peakumm Yyenoseka.

PacueT TpaekTopumn ABMXKEHUA NnepcoHaxen pacckasoB P.Pacna.



Xapakmepucmuka 0CHO8HbIX 8UO08 OesimeslbHOCMU. YTEHUE N 00CyXOeHNe TeKcTa cTaTell UHTepHeT-
cainToB, 006CyXaeHne OOKNaA0B U Npe3eHTaumi, COCTaBNeHME U peLleHne 3agad, obcyxaeHme cnocobos
peluenns (nogrotoeka k OI'D no umsuke).

OvHamuka

WHepumanbHble cnctembl otcueTa. Cuna. 3akoHbl HetoToHa. [IBukeHne Tena nog 4ENCTBUEM HECKOJTbKMX
cun. [1BkeHne cucteMbl CBsI3aHHbIX Ten. [JMHaMmnka paBHOMEPHOro ABMXEHWUSI MaTepmnanbHOM TOYKM No
OKpyXHOCTW. Knaccel cun. 3akoH BCEMUPHOIo TAroTeHus. [BmkeHne nnaHeT. ICKyCCTBEHHbIE CNYTHUKN.

ConHe4Has cuctema. Victopus passutusa npegcrasnenunn o BcenenHon. CtpoeHne n apontouus
BceneHnHom.

JlabopamopHbie pabombi(c ucnonb3oBaHueM obopyaoBaHusi «Touyka poctay):

N3mepeHne macchl Tena ¢ UCMNOMb30BaHWEM BEKTOPHOTO Pa3foXeHUsi Cumbl. M3yuyeHne KuHemaTuku u
AVHaMUWKN paBHOYCKOPEHHOIo ABWXeHUs (Ha NpuMepe malmHbl ATByAa). M 3ydeHne TPEHUsSI CKONBbXEHUS.

lMpumepHbie meMbl MPOEKMHbIX U UccriedosamesibCKux pabom:

MCTOpM‘-IeCKaFI PEKOHCTPYKLUUA ONbITOB Kyr|0Ha N AMOHTOHa no onpeaeneHunio BeJIM4nHbl CUINbl TPEHUA
CKOIbXXeHus. ﬂepBble NCKYCCTBEHHbIE CMYTHUKA 3emnu.

Kak oTnu4yatotca mexaHmdeckmne npoLeccsl Ha 3emre OT MexaHUYeCcKMNX NpoLeccoB B kocmoce? Tena
ConHe4yHon cuctembl. OTKPbITUS HA KOHYMKE nepa.

Xapakmepucmuka OCHO8HbIX 8UO08 OesimesibHOCMU. YTEHNE N ODCYXOEHNE TeKCTa CTaTen NHTEPHET-
canToB, 0BCyxaeHne OOKNagoB U Npe3eHTauuin, CoCTaBneHne u pelleHne 3agad, obeyxaeHve cnocobos
pelueHns (nogrotoeka k O3 no gumsuke).

Mmnynbc. 3aKOH coxpaHeHUs UMnynbca

Mmnynbc. MameHeHne umnynbca maTepuanbHon Todkn. Cuctema ten. 3akoH coxpaHeHus umnyrbca.
lNpumepHbie meMbl MPOEKMHbIX U UccriedosamesibCKux pabom:

PeakTtnBHoe gBwxkeHue B npupoae. Paccnegosanme T ¢ nomMoLLbo 3aKOHa COXpaHeHus umnyrbca.

Xapakmepucmuka 0CHOB8HbIX 8UQ08 0esimesibHOCMU. YTEHNE U 0BCYXAEHNE TEKCTA CTaTe MHTEPHET-
cainToB, 06cyXaeHne OOKNaaoB U Npe3eHTaUmi, CoCTaBlieHMe U pelleHre 3agad, obeyxaeHue cnocobos
pelwweHus (nogrotoeka k O3 no dusnke).

Cratuka

PaBHoBecue Tena. MOMeHT curnbl. YCnoBus paBHoBecus TBepaoro tena. lNpoctblie MexaHu3ambl.
JlabopamopHbie pabomsi(c ncnonb3oBaHuem obopyaoBaHus «To4ka pocTar):
OnpepeneHne LEeHTPOB Macc pasnuyHbIX Ten (Tpy cnocoba).

lpumepHbie meMbl MPOEKMHbLIX U uccriedosamesibcKux pabom:

MprYMeHeHre NPoCTbIX MEXAHNM3MOB B CTPOUTENLCTBE: OT 3eMIIsiHKM A0 Hebockpeba. MiccnegoBaHue
KOHCTPYKLUM Benocuneaa.

Xapakmepucmuka 0CHO8HbIX 8UO08 0esiMesIbHOCMU. YTEHNE N 0OCYXAEHNE TEKCTA CTaTel MHTEPHET-
canToB, 00CyXAeHWe OOKNaa0B U Npe3eHTaLumi, CoCTaBreHme n pelleHre 3agad, obcyxaeHue cnocobos
pelweHus (nogrotoeka k O3 no dusnke).

MexaHu4yeckue KonebaHusi U BOMNHbI

MexaHu4yeckne konebanus. NpeobpasoBaHme aHEPrMmM Npu MexaHn4eckmx konedaHmax. MatemaTnyeckun n
NPYXUHHBIA MassTHUKA. CBOGOAHbIE, 3aTyxatoLme U BbiHY>XAEHHble konebaHus. Pe3oHaHc. MexaHnyeckne
BOSHbI. [INIMHA 1 CKOPOCTb BOMHbI. 3BYK.

JlabopamopHsbie pabomsi(c ucnonb3oBaHneM obopyaoBaHus «Touyka poctay):
M3yueHne konebaHui HUTAHOro MaaTHMKA.
lMpumepHbie meMbl MPOEKMHbIX U UccriedosamesibCKux pabom:

CprHHbIe MY3blKallbHbl€ NHCTPYMEHTDI. KonebatenbHble cuctemMbl B npupoae n TexHuke.



Xapakmepucmuka 0CHOBHbIX 8UO08 OesimeslbHOCMU. YTEHUE N 00CyXOeHNe TeKcTa cTaTell UHTepHeT-
canToB, 006CyXaeHne OOKNaa0B U Npe3eHTaLUmi, CoCTaBeHme n pelleHre 3agad, obcyxaeHue cnocobos
peluenns (nogrotoeka k OI'D no umsuke).

aﬂeKTpOMaFHVITHbIe KonebaHus U BOSHbI

lMepemMeHHbIn anekTpuyecknii Tok. KonebaTtenbHbin KOHTYP. BbiHYyXAeHHbIe u cBo6oaHbIe M konebaHus.
OM BOnHbI M UX CBOWCTBA.

lMpumepHbie meMbl MPOEKMHbIX U UccriedosamesibCKux pabom:

MpyHUMNbI pagmnocBasun u TenesnageHnd. BnuaHne 3M nanyyeHun Ha xuBble opraHuambl. MIsrotoeneHme
YCTaHOBKM AN AeMOHCTpaLmm onbiToB no M.

AnekTpomarHutTHoe mnsnyveHve CBY-neun. Mictopmyeckas pekoHCTPYKUMsS onbiToB AMnepa.

Xapakmepucmuka OCHO8HbIX 8UO08 0esimeslbHOCMU. YTEHNE N ODCYXOEHNE TEKCTa CTaTeN NHTEPHET-
CanToB, OOCYXAeHNe JOKMAO0B U NMPe3eHTaL Ui, COCTaBMNEHNE U peLLeHNe 3a4ad, 06CcyxaeHne cnocobos
pelenns (nogrotoeka k OI'D no umsuke).

OnTuka

McTouHmku ceeTa. [lencteus ceeta. 3akoH NPsMOSNIMHENHOrO pacnpoCTpaHeHus cBeTa. 3akoH oTpaXeHns
ceeTa. [locTpoeHme n3obpaxkeHnin B NIOCKOM 3epKare.

3aKkoH npenomneHns cBeTa Ha NIOCKOoW rpaHuLe ABYX OOHOPOOHbIX Npo3padHbIX cped. lMpenomneHuve
cBeTa B npusmMe. [lucnepcus ceeta. SBneHne nonHoro BHyTpeHHero oTpaxeHust. JInH3bl. TOHKNE NINH3bI.
MocTpoeHne n3obpaxeHun, cosgaBaemMbiX TOHKUMKU NMH3amMKn. [nas u 3apeHne. OnTuyeckne npnbopsbl.

JlabopamopHbie pabomsi(c ucnonb3oBaHueM o6opyaoBaHus «Touyka pocTay):
OKkcnepumeHTanbHasi NPoBepKa 3akOHa OTPaXKeHUsi CBeTa.

Mi3mepeHune nokasaTtens npenomrieHns Boapl.

M3mepeHne hoKyCHOro paccTosiHUs cobumparoLLen NnH3bI.

lMpumepHbie meMbi MPOEKMHbIX U uccriedosamersibckux pabom:

VcTopua nccnenoBaHms CBETOBbIX SBMEHWIN.

McTopuryeckasn pekoHCTpyKumMsa Teneckona Manunes.

M3roToBneHue kanengockona.

Xapakmepucmuka 0CHO8HbIX 8UO08 0esimesIbHOCMU. YTEHNE U 0BCYXAEHNE TEKCTA CTaTe MHTEPHET-
cainToB, 006cyXaeHne OOKNaaoB U Npe3eHTaumi, CoCTaBlneHme u pelleHne 3agad, obcyxaeHme cnocoboB
pewweHus (nogrotoeka k O3 no dusnke).

Pusmnka atoma nu aTOMHOro AAapa

CTtpoeHnne atoma. lNMornoweHne n ucnyckaHme ceeta atomamu. Ontudeckme cnektpol. OnbiTel Pesepdopaa.
MnaHeTapHasa mogensb atoma. CTpoeHne aTOMHOro siapa. 3apsgoBoe M MacCoBOe Yucna. AgepHble cunebl.
OHeprus cBa3n aTtoMHbIX 94ep. 3aKoH pagvMoakTMBHOro pacnaga. Anbda- n 6eta-pacnagbl. [Npasuna
CcMelLLeHns. AaepHble peakunn. [leneHue n cnHTes aaep. AaepHas aHepreTuka. VICTOYHWKK aHeprum
ConHua 1 3Be3a. Pernctpaumsa saepHbIX U3nyvyeHun. BnusHme pagnoakTUBHbBIX U3MYYEHUI Ha XUBbIE
opraHunamel. [loanmeTpus. konorndeckme Npodnemel SAEepHON SHEPTETMKN.

lMpumepHbie meMbl MPOEKMHbLIX U UccriedosamesibCKux pabom:
VcTopus nsyyeHns atoma.

M3mepenwne KM conHe4vHon GaTapen.

HeBugumble M3nyyYeHust B CNEKTPE HarpeTbIX Terl.

Xapakmepucmuka OCHO8HbIX 8UO08 0esimesibHOCMU. YTEHUE N ODCYXXOEHNE TEKCTa CTaTen NHTEPHET-
CanToB, 0OCYXAeHNe OOKTAO0B U MPe3eHTaLui, COCTaBMNEHNE U pelleHne 3aaad, obcyxaeHne cnocobos
pelueHns (nogrotoeka k O3 no gusuke).

dopmbI opraHusauumn obpasoBaTenbLHOro npouecca:



- rpynnosas;
- MHOuBMAyanbHas;

- (opoHTanbHas.
Benywue TexHonoruu:

Mcnonb3ytoTcs aneMeHTbl CrieayoLmx TEXHONOMMIA: NpoekTHas!, NpobrnemMHoro obyyYeHusi, HoOpPMaLNOHHO-
KOMMYHVKaLMOHHAs, KPUTUYECKOTO MbILLMEHMS, NpoBnemMHoro guanora, UrpoBasi.

OcHOBHble MeToAbl PpaboThbl Ha ypoKe:

BeﬂyLLI,VIMVI MeTogamMu 06yqu|/|;| ABNATCS: YaCTUYHO-MOMCKOBOW, METO, MaTeMaTUYeCKoro
moaenunpoBaHunA, akcnmomMaTmyecknn metos.

PopMbl KOHTPONA:
Tak kaKk aTOT KypC SIBMSi€TCA LOMNOSTHUTENbHbBIM, TO OTMETKa B Gannax He CTaBUTCA.

Yyalmicsa yuntcst oueHuBaTh cebsl 1 gpyrux cam, YTo NO3BOSSIET pa3BMBaTb YMEHUSI camoaHanunsa u
cnocobCTBYET Pa3BUTMIO CAMOCTOSITENBHOCTU, Kak CBOWCTBY JIMYHOCTM y4allerocs. BoisBneHune
NMPOMEXYTOUHbIX N KOHEYHBIX Pe3yrbTaToOB YYaLUMXCS MPOUCXOAUT Yepes NPaKTUYECKYI0 AeATENbHOCTb;
3a4eTHble paboThl:

* TemaTuyeckas nogbopka 3agayd pasnuyHOro YpoBHS CNOXHOCTU C NpeAcTaBneHneM pasHbIX MeToA0B
peLleHns B BUae TEKCTOBOro AJOKyMeHTa, npe3eHTauum, chnaw-aHumauumn, Buaeoponumka nim web -
CTpaHu1ubI (canTa)

* BbICTaBKa MPOEKTOB, NPe3eHTaLuii;

* JEMOHCTpaLMs 3KCNepMMEHTa, Ka4eCTBEHHOM 3a4auu C KAYECTBEHHbIM (YCTHLIM UMW B BUAE NPUINOXEHWUS,
B TOM 4ucCre, Npe3eHTaumen) onnmcaHnem npouecca Ha 3aHAaTuK, pectuBane aKCnepuMeHToB; hmsnyeckne
onumnuagpl.

KaneH.qapHo-TemaTw-leCKoe nnaHuvwpoBaHue 7 Knacc

Ne | [ata Tema ypoka Ucnonb3oBaHue npumevaHve
npoBeaeHns
n/n obopynosaHus
ueHTpa

MnaH | PakT

ecTeCTBeHHOHay4HOM
N TeXHOomnorn4yeckowu

HanpaBneHHOCTeN
«Touka pocTta»

1. BBegeHue (14)

BeoaHoe 3aHaTue. Llenn n 3agaymn KomnbtoTepHoe
1 Kypca. TexHuka 6esonacHoCTHU. obopynoBaHue

2. Ponb 3KcnepuMMeHTa B XXU3HU YyenoBeka (34)

2 CucTtema eamHuL, noHATUE O KomnbloTepHoe




NPAMbIX N KOCBEHHbIX N3MEPEeHNAX

obopynoBaHue

DU3NYECKUI IKCTIEPUMEHT. O6opynosaHue ans
OeMOHCTpaumi
Buabl hmnsnyeckoro akcnepumMmeHTa.
MorpelHocTb namepeHus. Buapl
NnorpeLHocTen namepenuns. Pacuér
3 NOrpeLUHOCTN N3MEPEHUSI.
JTabopaTtopHas paboTa O6opynoBaHune aons
«M3mepeHne obbema TBEPOOIrO nabopaTopHbIX paboT
N y4EHNYECKMX OMNbITOB
Tenay. [NpaBuna oopmneHus
4 nabopaTopHow paboThbl.
3. MexaHuka (84)
PaBHOMepHOE 1 HepaBHOMEPHOE O6opynosaHve ans
5 OBVDKEHUS. nabopaTopHbIX paboT
N yY4EHNYECKUX OMbITOB
padmueckoe npeacrasneHve (Ha 6a3e komMnnNekToB
ana Oro)
6 OBWXEHUS.
PelueHune rpacmnyecknx 3agad,
pac4yeT nyTn 1 CpeaHEen CKOpoCTH
7 HEPABHOMEPHOTO ABWXEHNS.
lMoHATME MHEPUMM N MHEPTHOCTM.
8 LleHTpobexHas cuna..
9 Cwuna ynpyroctn, cuna TpeHus Ob6opyaoBaHue ans
nabopaTopHbIX paboT
JTabopaTtopHas paboTa barop P
N y4EHNYECKMX OMNbITOB
«McecnegoBaHve 3aBUCUMOCTH (Ha 6base kOMMMEKTOB
. ansa Ora)
CWIbl YNPYrocTu, BO3HMKatOLWWEN B
NpyXuHe, oT cTeneHn aedopmarmm
10 NPYXUHbI».
JlabopaTtopHas paboTa
«OnpeneneHue koadpuumeHTa
11 TPeHUs Ha TpnbomeTpey.
JlabopaTtopHas paboTa O6opynoBaHue aons
«MccnegoBaHme 3aBUCMMOCTH nabopaTopHbIx paboT
N y4EHUYECKMX OMNbITOB
CWIbl TPEHWS OT CUMb
12 HOPManbHOro AaBneHns».
4. 'mppocTaTuka (124)
13 MnotHocTb. 3agadya uaps NepoHa O6opynoBaHune ans




PelleHne 3agay NoBbILLEHHOM OeMOHCTpaumi
CINOXHOCTM Ha pacyeT NNOTHOCTH
14 BellecTBa.
PelleHne 3agay NoBbILLIEHHOM O6opynoBaHune aons
OeMOHCcTpauun
15 CIOXXHOCTU
[laBneHne »1akocTu v rasa. 3akoH
16 Mackansa
17 CoobGuiatowmecs cocyapl.
JTabopaTtopHas paboTa O6opynoBaHne ans
18 «M3roToBrneHme mogenu ooHTaHa» nabopaTopHbIx paboT
N y4EHNYECKMX OMNbITOB
Na6opaTopHas paboTa (Ha 6ase kOMMNIEKToB
aona Ordo
19 «M3rotoBrneHne mogenun ooHTaHa»
3akoH Nackans. [lJaBneHne B
XUAKOCTAX M rasax.
M'mapaBnuyeckne MallnHbI.
20 Coobulatomecs cocyapl.
BbiTankmeatowlas cuna. 3akoH O6opynosaHue ans
OeMOHcTpaLuummn
21 Apxumega. P
JTabopaTtopHas paboTa O6opynosaHue ans
«BbIsicHeHVe ycnoBus nnaBaHus nabopaTtopHbIX paboT
N YYEHUYECKMX OMbITOB
22 TENN. y
Bbnok 3agay Ha 3akoH [Nackans, O6opynosaHue ans
OeMOHCcTpaLummn
23 3akoH Apxumeaa. P
Bnok 3apay Ha 3akoH [Mackans,
24 3akoH Apxumeaa.
5. Ctatuka (104)
25 Brok. Pblyar. O6opynoBaHue ans
OEeMOHCTpaunn
PaBHoBecune TBepabix Ten. MomeHT
26 cunbl.lMpaBuno MOMEHTOB.
LleHTp TshkecTun. ccnepgoBaHue O6opynoBaHue ans
27 pasnn4YHbIX MEXaHNYECKNX CUCTEM AEeMOHCTpaLmi
KoMbnHnpoBaHHble 3aga4u,
28 MCMorb3ys YCNOBUSA paBHOBECUS.




KoMGnHnpoBaHHble 3agayn,

29 MCMosb3ys YCroBUSA paBHOBECUSA
JlabopaTtopHas paboTa O6opynoBaHune aons
«M3rotoeneHune paboTatoLLemn nabopaTtopHbIx paboT
5 o N YyY4EHUYECKUX OMbITOB
cucteMbl 6rokoBy». OdopmieHue (Ha 6ase KOMMIEKTOB
30 paboThbl. ans Ora
PaboTa Hag npoekToM «Brnokn».
JlabopaTtopHas paboTa
«M3roTtoBneHune paboTatoLLen
31 cucTeMbl GIIOKOBY.
JlabopaTtopHas paboTa O6opynoBaHue ans
«WM3rotoBnenne paboTtatoLen nabopatopHbIX paboT
N y4EHNYECKMX OMNbITOB
32 cucTemMbl GIOKOBY.
33 OdopmrnieHne paboTsbl. KomnbtoTepHoe
obopygoBaHue
34 3awmTa NpoekToB.
KaneHpapHo-TemMaTu4ieckoe nnaHMpoBaHue 8 Knacc
Ne | [lata Tema ypoka Ucnonb3oBaHue npumedaHvne
npoBeaeHns
n/n obopyanosaHus
eHTpa
MnaH | PakT UEHTP
€CTeCTBEHHOHay4YHOM
M TeXHONorn4yecKomn
HanpaBneHHOCTEeN
«Touka pocTa»
1. BBegeHue (14)
BeoaHoe 3aHaTue. Llenn n sagaym KomnbloTepHoe
1 Kypca. TexHuka 6e3onacHocTu. obopynoBaHue
2. Tennosble aBneHus (12 4)
Pa3HoobOpasne TennoBbix aBreHnin. | KomnetoTepHoe
2 TennoBoe paclumpeHue Ten. obopynoBaHue
JlabopaTtopHas paboTa O6opynoBaHue ans
«M3meHeHns anuHbl Tena npu nabopaTopHbIX paboT
N y4EHUYECKMX OMNbITOB
3 HarpeBaHUN N OXNaXKOAEHUN».
Tennonepenava HabnoaexHne O6opynoBaHue aons
OeMOHCTpaunn
TEnsonpoBOAHOCTY BOAbI U
4 BO3ayxa.
JlabopaTtopHas paboTta O6opynoBaHune ans
«W3mepeHne yaenbHom nabopaTopHbIX paboT
. N yY4EHNYECKUX OMbITOB
5 TENNOEMKOCTU PasfnnYHbIX

(Ha 6a3e kOMMMeKToB




BELLECTBY.

lMnaBneHne n oTBepaeBaHue.

JTabopaTtopHas paboTa «OTnmBKa

ana Oro

6 napadMHOBOro congaTuka
JTabopaTtopHas paboTa O6opynoBaHue ans
«HabniogeHve 3a nnaeneHnem nabopaTtopHbix paboT
N Y4EHNYECKMX OMNbITOB
7 nbga»
PelueHne onumnuagHbix 3agad O6opynoBaHue ans
OEeMOHCTpauun
8 Ha ypaBHeHwue Tennosoro 6anaHca
PelueHne onumnuagHbix 3agad O6opynoBaHne ans
R OeMOHCTpauui
9 Ha pacu4éT TensoBbIX NPOLECCOB
10 JTabopaTtopus kpuctannorpadum.
McnapeHne n koHgeHcauus. O6opynosaHue ans
11 OeMOHCTpaumi
CoctaB atmocdepsl, O6opynosaHue ans
OeMOHCTpaumi
HabnogeHne nepexoaa
HeHacbILWEHHbIX NapoB B
12 HacbIWEHHbIE.
BraxHOCTb BO3ayxa Ha pasHbIX O6opyaoBaHue ans
13 KOHTUHEHTax OEeMOHCTpaunn
3. dnekTpuyeckue aBneHus (84)
Mwukpomunp. Mogenu atoma, O6opynosaHue ans
JeMOoHCcTpaunn
14 cyllecTtBoBasLIne Ao Hadvana XIX P
UcTopua oTKpbITUS 1 AENCTBUS KomnbtoTepHoe
obopynoBaHue
15 rafibBaHM4YeCKOro anemeHTa
UcTopua cosganuns anekTpocgopHom
16 MaLUMHBI
OnbiTbl BonbTta. dnektpuyeckmi KomnbtoTepHoe
obopynoBaHue
17 TOK B 3JIeKTpoSiMTax.
PelueHne onumnmnagHbix 3a4a4y Ha O6opynoBaHue ans
OeMOHCTpaunn
18 3aKOHbI MOCTOSIHHOIO TOKa
HabnoaeHne 3aBncumMocTu O6opynoBaHue ans
OeMOHCTpaumi
COMpPOTUBIIEHUS NPOBOAHMNKA OT
19 Temneparypsbl.
JTabopaTtopHas paboTa O6opynoBaHue ans
«OnpegenexHne CToMMoCTH nabopaTtopHbix paboT
. N y4EHNYECKMX OMNbITOB
20 M3pacxogoBaHHOW IEKTPOIHEPrmm

(Ha 6ase kOMNIEKTOB




Nno MOLLHOCTK noTpedutens n no ana Oro
CYETUNKY»
PelueHne onumnuagHbix 3agad O6opynoBaHue ans
. OeMOoHCTpauun
21 Ha TennoBoe AelCTBME ToKa
4. OneKTpoMarHuTHble siBNneHus (34)
OneKTpoMarHUTHbIE SIBIEHUS. O6opynoBaHne ans
JeMOHcTpaunn
22 OneKkTponsmepuTerbHble NPUOOoPHI. P
MarHuTHas aHomanus. MariuTtHele | OBopygoBaHue ans
AeMOHCcTpauummn
23 Bypu p
Pa3HoBMAHOCTH
24 anekTpoasuratenen.
5. OnTnyeckue aABneHus (74)
McTouyHMKKM cBeTa: Tennosble, O6opynoBaHne ans
OEeMOHCTpaunn
25 NIOMUHECLIEHTHbIE
OKcnepuMeHT HabnoaeHue.
MHorokpaTHoe n3obpaxeHue
npeameTa B HECKOJTbKMX NMMOCKNUX
26 3epkanax.
N3roToBuTb NEPUCKON U C EFO O6opynosaHue ans
OEeMOHCTpaunn
27 NMOMOLLIbIO MPOBECTM HabNIOAEHNS
MpakTnyeckoe ncnonb3oBaHue O6opynosaHue ans
OeMOHCTpaumi
28 BOMHYTbIX 3epkarn
3putenbHbie NNn3nu, Ob6opyaoBaHue ans
OeMOHCTpaumi
nopoxxgaemMbie NpenoMsieHNeM
29 ceeTta. Mupaxu.
30 Pa3BuTre BONTOKOHHOW ONTUKKN
Mcnonb3oBaHWe 3aKOHOB cBeTa B
31 TEXHUKe
6. YenoBek 1 npupoaa (44)
32 ABTOMAaTNKa B HALLEN XXN3HU . KomnbtoTepHoe
obopygoBaHue
33 Paguno n tenesuaeHune
AnbTepHaTMBHbIE NCTOYHNKM
34 3Heprmun. Bugbl anektpoctaHuuin
35 Hayka cerogHs. Hayka u




©e3onacHoOCTb Noaen.

KaneHpapHo-TemMaTu4ieckoe nnaHMpoBaHue 9 Knacc

Ne | [arta Tema ypoka Ucnonb3oBaHue npuMmevaHve
npoBeaeHns
n/n obopynoBaHus
eHTpa
MnaH | PakT UeHTP
eCTeCTBeHHOHay4YHOM
M TEXHOJIOrNYeCcKom
HanpaBneHHOCTeNn
«Touka pocTa»
1. BBepeHue (14)
BeogHoe 3aHaTHe. Llenn n sagaumn KomnbloTepHoe
1 Kypca. TexHuka 6esonacHocTu. obopygoBaHue
2. KnuHematuka (7 4)
Cnocobbl onucanus O6opynoBaHue ans
OEeMOHCTpaunn
2 MEXaHUYECKOro OBMKEHNSI
MpsiMoNuHenHoOe paBHOMEpPHOE O6opyaoBaHue ans
OEeMOHCTpaunn
ABWXKeHne no nrockoctn? CmoTps
3 M3 KaKoW TOYKM HabnoaaTtb
OTHOCUTENBHOCTb ABMXEHUS. Ob6opyaoBaHue ans
. OEeMOHCTpaunn
4 CrnoxeHune OBWKEHUN.
JlabopamopHbie pabomei: O6opynosaHue ans
«M3yyeHne gBmxeHns cBOOOAHO nabopaTtopHbIX paboT
N y4EHNYECKMX OMNbITOB
nagatowiero tTenay, «syyeHue
5 OBWKEHUS Terna rno OKPY>KHOCTU»
Kak v kyga noneterna BuLLIHeEBas O6opynoBaHue ans
OeMOHCTpaumi
KocTouka? PacuyeT Tpaektopum
OBWXEHUS TEN N NEPCOHaXxemn
6 pacckasos P.Pacna o MioHxay3eHe
McTopuueckas pekoHCTpyKLus O6opynoBaHue aons
OeMOHCcTpauun
onbIToB ["anunes no onpeaeneHnto
7 yCKopeHus g.
OnpepeneHue ckopocTh O6opynosaHue ans
OEeMOHCTpaumi
paBHOMEPHOIO ABWXKEHMS NP
8 MCMOMb30BaHMN TPEHaXepa




«beroBasi AOPOXKaY.

3. OuHamuka (84)

Cwvna Bonu, cuna yoexageHust unm O6opynoBaHne ans
AeMOHCTpauummn
9 cuna - umamnyeckasa BenmunHa? P
JlabopamopHas paboma: O6opynoBaHune aons
10 «M3mepeHne maccol Tenax nabopaTopHbIx paboT
N y4EHNYECKMX OMNbITOB
[1BxxeHne Tena nog AencTBnem
11 HECKOINBLKNX CUN
[BWXeHne cuctemMbl CBA3AHHbIX O6opynoBaHune aons
JeMOHcTpaunn
12 Ten P
JlabopamopHbie O6opynoBaHue ans
pabomel: «3ydeHne TpeHnst 6 6
CKOMBKEHMS» nabopaTopHbIx paboT
13 N YYEHUYECKMX OMbITOB
OnHamuka paBHOMEpHOro O6opynosaHue ans
14 OBWKEHUSI NO OKPYXXHOCTU OEeMOHCTpauui
Uctopusa passutua npeacrasneHni | ObopygosaHue ans
. JeMOoHCcTpaunn
15 0 BceneHHon. ConHeyHasa cuctema. P
OTKpbITUS Ha KOH4YKKe nepa. O6opynosaHue ans
OeMOHCTpaumi
MepBble NCKYCCTBEHHLIE CMYTHUKN
16 3emnu.
4. AMnynbc. 3aKOH coxpaHeHusi umnyrbcea (34)
17 Kak Bbl AXTy Ha3oBeTe... KomnbtoTepHoe
obopynoBaHue
18 PeakTnBHOE OBWXeHWe B npupoae.
Paccneposanne ATl ¢ nomoLLbio KomnbtoTepHoe
obopynoBaHue
19 3aKOHa COXpaHeHus umnyribca
5. CtaTtuka (24)
JlabopamopHas paboma: O6opynoBaHue aons
«OnpepneneHne LEHTPOB Macc nabopaTopHbIx paboT
N y4EHUYECKMX OMNbITOB
20 pasnuyHbIX Ten (Tpy cnocoba)»
lMprMeHeHne NpocTbiXx MexaHn3amoB | KomnbtoTepHoe
B CTPOUTENbCTBE: OT 3eMIISIHKM 0 obopynoBaHue
21 Hebockpeba
6. MexaHuyeckune konebaHMA u BonHbI (34)
22 Buabl MasgsTHMKOB 1 UX KonebaHumn O6opynoBaHue aons
OEeMOHCTpaunn
23 YTo nepeHocuT BonHa?
KonebartenbHble cuctemMbl B
24 npupoae n TexXHUKe




7. dneKTpoMarHUTHbIe KonebaHua n BOHbI (24)

3kcnepumeHTanbHas nposepka KomnbtoTepHoe
. obopygoBaHue
25 ceoncte OM BOIH. P
WccnepoBaHue anektpomarHntHoro | KomnbtoTepHoe
obopygoBaHue
26 nanyyeHms CBY-neun Py
8. OnTtukKa (44)
. N3rotoBnenne mogenu KomnbtoTepHoe
. obopygoBaHue
27 Kanengockona. Py,
SKcnepumeHTanbHasi NpoBepka O6opynoBaHue ans
OEeMOHCTpauun
28 3aKOHa OTpaXkeHus ceeTa.
JlabopamopHasi paboma: O6opynoBaHve ans
«3mepeHne nokasartens nabopaTopHbIX paboT
N y4EHNYECKMX OMNbITOB
29 npenommeHus Boabi»
Kak oTnu4yatotca nokasartenu O6opynoBaHne ans
OeMOHCTpaumi
30 npenommeHnsa LBEeTHOro cTekna
9. Pusnka atoma u aTomMmHoro sigpa (44)
MornolieHne 1 ncnyckaHue ceeta KomnbtoTepHoe
obopygoBaHue
31 aTtomamu. ONTUYECKME CNEKTPDI. Py
KomnbloTepHoe
Wamepenne KM conHeuHo obopyaosaHue
32 GaTtapewu
BnusiHne pagnoakTUBHbIX
33 N3ITy4EeHUIN Ha KNBblE OPraHM3mbl
Cnocobbl 3aluThl OT
34 paguoOaKkTUBHbIX U3My4YeHWn
JNncT KoppekTpoBKM pabouen nporpamMmbl
Hata Jata CopepxaHune O6ocHoBaHue PekBuaunThl Moanuchk
ypoka | npoBefeHus KOPPEKTUPOBKU npoBeaeHns OOKYMeHTa 3amecTutens
no no gakty (Tema ypoka) KOPPEKTUPOBKM Ne AunpekTopa no
nnaHy (patan Ne YBP

npukasa)







