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MnaHupyembie pe3ynbTaTbl 0OCBOGHUA NPorpaMmmbl BHEYPOUYHOM AeATeNTbHOCTU
«JKkcnepumeHTapum no usnke» (C cnosib3oBaHNem obopyaoBaHus «To4vka pocTa»)

B 7-9 Knaccax.

Peanusaumsi nporpammbl Cnoco6CTBYET AOCTUXKEHUIO CrieayoLmX pe3ynbTaToB:

JInyHOCTHLIE:

B C(bepe JINYHOCTHbIX YHUBEPCalibHbIX y‘-le6HbIX nencTaunn ydalmnxca:

* y4eBHO-NO3HaBaTENbHbLIN UHTEPEC K HOBOMY y4ebHOMY MaTepmany n cnocobam peLleHnsi HOBOW
3agauu;

* OpPVEHTaLWS HA MOHMMaHWE NPUYNH ycriexa BO BHEYYEOHO AeATENbHOCTM, B TOM YMCre Ha
camoaHanu3 u CaMOKOHTPOSb pe3yrnbTaTa, Ha aHanu3 CoOOTBETCTBUSI pe3ynbTaToB TPeGoBaHMSM
KOHKPEeTHOW 3aauu;

* CMNOCOBHOCTb K CaMOOLIEHKE HA OCHOBE KpUTEPMEB YCMELLUHOCTM BHEYy4YeOHOM AeATENbHOCTY;
Obyyarowutics noayHum 803MOKHOCMb 0151 hOPMUPOBAHUST:

° BHyTpeHHeIZ No3nLUnKn LLKOJTIbHUKA Ha ypOBHE MNOJIOXKUTESIbHOIO OTHOLWWEeHUA K LWKone, NOHUMMaHnA
HeobxoanmocTu YY4€HUA, Bblpa>KeHHOro B npeo6na,an|/|M y‘-le6H0-I'I03HaBaTeJ'IbeIX MOTUBOB;

* BblpaXXeHHOM YCTONYMBON y4eOHO-NO3HaBaTENbHON MOTUBALMN YYEHUS,

. yCTOI‘/‘NI/IBOFO yqe6Ho—n03HaBaTeanoro MHTEpeca K HOBbIM obLwmm cnocobam peweHna 3agad.

MeTan peaMeTHble:

B cdepe perynatMBHbIX YHMBEPCANbHbIX YY4EOHbIX 4ENCTBUI YYaLLNXCS:

* NaHnpoBaTb CBOU OEeNCTBNA B COOTBETCTBUM C NOCTABNEHHOW 3ada4ven n ycnosuamMu ee
peanun3aunmn, B TOM YCrie BO BHYTPEHHEM MNJaHe;

* YYNTbIBaTb YCTAHOBIEHHbIE MPaBWNa B NITAaHUPOBAHUM 1 KOHTPOJe cnocoba peLleHus;
* OCYLLECTBATb UTOFOBbIN 1 NMOLIAroBbIA KOHTPOSb MO pe3ynbTarty;

* OueHnBaTb NpPaBuUIIbHOCTb BbINOJTHEHUA OEencTBnd Ha ypoBHE ageksaTHOM peTpOCI'IeKTI/IBHOIZ
OUEHKN COOTBETCTBUA PE3yNbTaToOB TpeGOBaHMﬂM [aHHOW 3adayn 1 3agadvHon obnacTu;

* afleKBaTHO BOCNPUHUMATb NPEASIOKEHUSA N OLEHKY yYUTENEN, TOBapULLEN, poguTenen n gpyrmx
noaen;

* pasnuyaTb cnocob 1 pesynbTaT AENCTBUS.

Ob6yuyarowutics nosayHum 803MOKHOCMb Hay4UMCS.

* B COTPYAHWNYECTBE C y4YMTENEM CTaBUTb HOBbIE YYeOHbIe 3adauu;

* MPOSIBNSATL NO3HABATENbHY MHULMATUBY B y4EGHOM COTPYOHUYECTBE;

* CaMOCTOATEIIbHO aAeKBaTHO oueHMBaTb NpaBUIibHOCTb BbIMOJTHEHUA OEeNCTBNSA N BHOCUTb
Heobxoanmble KOPpeKTuBbl B UCMOJIHEHME KaK NO Xo4Y ero peanun3auun, Tak n B KOHLE nencTeus.

B cdepe nosHaBaTenbHbIX YHMBEPCANbHbIX Y4EOHbIX AENCTBUIN ydaLLMXCS:

* OCYLLIECTBMATb NOMCK HEOGX0AMMOW MHGOPMALIMK A4S BbINOMHEHNS BHEYYEOHbIX 3a4aHuii ¢
NCMonb3oBaHMEM y4ebHON NMTepaTypbl U B OTKPLITOM MHPOPMALIMOHHOM NMPOCTPaHCTBE,
SHUMKINONEAMI, CNPaBOYHMKOB (BKIOYAs 3M1EKTPOHHbIE, LIMGPOBLIE), KOHTPONMPYEMOM
npocTpaHcTBe



WHTepHeTa;

* OCYLLECTBNATL 3anunch (bmkcauunio) BIBOPOYHON MHGOPMaLIMK 06 OKpyXatoLem mupe n o cebe
camMoMm, B TOM 4Yucre C NOMOLLbIO MHCTpymeHToB UKT;

¢ CTPOUTb COOBLLEHNSA, MPOEKTbI B YCTHOW Y MMCbMEHHON DOPME;
* MPOBOANTL CPaABHEHME U KNAacCU@UKaLMIO N0 3a4aHHbIM KpUTEPUAM;
* yCTaHaBMNMBaTb NPUYNHHO-CNEACTBEHHbIE CBA3WN B U3y4aeMOM Kpyre siBNEHUI;

e CTPOMUTbL paccyxaeHus B oopMe CBs3M NPOCThIX Cy>KaeHM 06 06bekTe, ero CTpoeHnmn, CBOMCTBax
n CcBA3aX;

Ob6yyarowutics nosay4um 803MOXHOCMb Hay4YUMmbCS.

* OCYLLECTBMATb PACLUMPEHHbIA NOUCK MHADOPMALIMK C MCMOSTb30BAHUEM PECYPCOB BUBNMOTEK U
ceTn VIHTepHeT;

* 3annCbIBaTh, PMKCMPOBaTb UHGPOPMALIMIO 06 OKPYXKAOLLMX SIBIIEHMSIX C MOMOLLbIO MHCTPYMEHTOB
WVKT;

* OCO3HaHHO U MPOU3BOJSIbHO CTPOUTbL COOBLLIEHNS B YCTHOW M MUCbMEHHON DOPME;

* OCYLLECTBNATb BbiGOp Hanbonee ahPeKTUBHLIX CNIOCOOOB peLleHns 3agay B 3aBUCMMOCTM OT
KOHKPETHbIX YCINOBUI;

* CTPOMUTb NOrMYECKOE paccyxaeHne, BKIloYatoLLlee yCTaHOBNEHNE NPUYUHHO-CNEACTBEHHbIX
CBsi3el;

* MOryT BbINTU Ha TeOpeTI/I‘-IeCKI/IIZ YpoOBEHb pelleHna 3agad. peeHmne no onpeaneneHHomMy nnaHy,
BnageHne OCHOBHbIMU NnpnemMammn peleHna, OCo3HaHUA OeATENbHOCTU MO peLleHno 3aaa4qn.

B cdhepe KOMMYHMKATUBHbIX YHMBEPCAmbHbIX YY4EOHbIX 4ENCTBUIA YYaLLNXCS:

* afleKBaTHO MCMNONb30BaTb KOMMYHUKATUBHbIE, NpeXae BCero - peyesble, CpeacTBa AN pelleHus
Pa3fiMyHbIX KOMMYHMKATUBHBIX 3a4a4, CTPOMTb MOHOMorn4Yeckoe cooblleHne, Brnagetb
aunarnormyeckon popmon KOMMyHMKaLUK, UCMonb3ys, B TOM Yncrie cpeacTtsa n MHCTpyMeHTbl KT u
OUNCTaHLUMOHHOIo O0LLEeHUS;

* JOMnycKaTb BO3MOXHOCTb CYLLLECTBOBaHUS Y NOAEN pasfNYHbIX TOYEK 3peHUst, B TOM YnCe He
coBnagawLmx ¢ ero cCobCTBEHHON, N OPUEHTUPOBATLCH Ha NO3ULMIO NapTHepa B OOLLEHNMN U
B3aUMOOENCTBUM;

* YYUTbIBATb Pa3Hble MHEHUSI U CTPEMUTLCS K KOOPAMHALMM Pa3fNYHbIX MO3ULMIA B COTPYOHNYECTBE;
« chopmynmpoBaTb COBCTBEHHOE MHEHUE U MO3NLINIO;

e JoroeapmBaTbCA U NPUXOONUTb K 06LLLeMy peweHunio B COBMECTHOW OEATENbHOCTU, B TOM YNUCIE B
CUTyaunmn CTONIKHOBEHNA NHTEPECOB,

Ob6yyarowutics nosay4um 803MOXHOCMb Hay4YUMmbCS.

* YYNTbIBATb U KOOPAMHMPOBATbL B COTPYAHNYECTBE OTIIMYHbLIE OT COOCTBEHHOWN NO3MLMM OPYTNX
noaen;

* Y4UTbIBaATb pa3Hble MHEHNA U NHTEpPECHI N 060CHOBLIBaTbL CO6CTBeHHyI-O no3nuuio;
* MOHMMaTb OTHOCUTESTIbHOCTb MHEHWUI 1 MNOAXOA0B K peweHunto I'IpO6J'IeMbI;

* apryMeHTMpOBaTh CBOI MO3ULMIO Y KOOPAVHMPOBATL €€ C NO3ULMsAMU NapTHEPOB B
COTpyaHu4ecTBe npu BblpaboTke 06LEero peLeHns B COBMECTHON AeATENbHOCTY;

 3afaBaTb BOMPOCHLI, HeoOXxoaMMble AN opraHm3aumm coO6CTBEHHOM AEATENBbHOCTM U
COTPYAHMYECTBA C NAPTHEPOM;

* OCyLLEeCTBNATb B3aUMHbIN KOHTPOJI1b U OKa3biBaTb B COTpyAHUYECTBE Heo6xo,1:|,|/1myro
B3aMMOMNOMOLLb.



MpeamMeTHbIe:

- OPMEHTMPOBATLCS B ABIMEHNSAX M OGBbEKTaX OKPYXKatoLLEero Mmnpa, 3HaTb rpaHuLbl UX
NPUMEHUMOCTW;

- MOHMATb onpeaeneHna (*)I/I3I/1‘-I€CKMX BeINMYnMH N NOMHUTb onpeaendLine q)OpMyJ'IbI;

- MOHMATb Kaknm (*)I/I3I/1‘-IeCKMM npunHUunnam 1 3akoHam NoaAvYNHAKTCA T€ UM UHbIE 00beKTbI U
ABEeHUA npupoabl;

- 3HaHWEe MOoAENM Noucka peLleHnin ans 3agay no Musmnke;

- 3HaTb TEOpPEeTUYECKNE OCHOBbLI MaTeEMaTMKU.

- IpMMeYaTb MogeNn ABMEHNA U 0OBEKTOB OKpPYXXatoLLEero Mmnpa;

- aHanM3upoBaTb YCINoBME 3adauu;

- nepedopMynunpoBaTh U MOLENUPOBATh, 3aMEHSITb UCXOOHYI0 3aady OpYroun;
- COCTaBMSATb NiaH peLleHuns;

- BblABMraTb 1 NPOBEPATL NpeanaraemMblie Afs peLeHns rmnoTesbl;

- BfNfageTb OCHOBHbIMUN YMCTBEHHbIMU onepaunamm, coctaBAlOLWLMMUN MOUCK peLleHna 3agadn.

CopepxaHue nporpaMmMmbl BHEYPOUYHOMN AEATENTbHOCTU

7 Knacc

BBepeHue. BeogHoe 3aHATMe. Llenu n 3agayn kypca. TexHuka 6e30nacHocTy.
Ponb akcnepumMmeHTa B XXM3HU YenoBeKa.

Teopusi: N3y4nTb OCHOBbLI TEOPUM MOrPELLHOCTEN. [1orpeLlHOCTM NPSIMbIX U KOCBEHHBLIX U3MEPEHW,
MaKCMMaribHasi NOrpeLlHOCTb KOCBEHHbIX M3MEPEHUN, YYET NOrpeLlHOCTEN N3MEPEHUIA Npu
nocTpoeHun rpacpukos. MNpeactaBneHne pesynbTaToB amMepeHun B popme Tabnuu, n rpacdpmkos.

lMpakmuka: OCHOBbI TEOPUWN MOTPELLUHOCTEN MPUMEHSATL MPU BLINOMHEHUN 3KCNEPUMEHTamNbHbIX
3agad, NnpakTuyecknx paboT. (c ncnonb3oBaHnem obopyanoBaHusa «To4yka pocTa»)

Xapakmepucmuka OCHO8HbIX sudoe OesimernibHOCMU:

MprBOANTL NpUMeEPbI OO BEKTOB N3y4eHUss U3nkn (pusnveckme asneHunsd, pmsmyeckoe Teno,
BeLLecTBO, pusnyeckoe none). Habnogats n aHanu3anpoBaTth husmdeckme asneHns (pukcmposaTb
N3MEHEHMS CBOMCTB 0OBEKTOB, CpaBHUBATL MX 1 0606w aTh). M03HaKOMUTLCA C
3KCnepMMeHTanbHbIM METOA0M MUccreaoBaHusa npmupoabl. C6opka NnpnbopoB 1 KOHCTPYKLUA.
Mcnonb3oBaHne nameputenbHblX NPpUbopoB. BeinonHeHe nabopaTopHbIX U NPaKTU4ECKUX paborT.
[unarHoctuka n ycTtpaHeHne HencrnpaBHOCTEN

npnbopoB. BeicTpanBaHne runote3 Ha OCHOBaHMM MMEIOLLNXCS AaHHbIX.
MexaHukKa.

Teopusi: PaBHOMepHOE U HEpaBHOMEPHOE ABWKEHUEe. ['padhmyeckoe NnpeacTaBneHne ABMKEHNS.
PelueHne rpadmyecknx 3agad, pacyeT NyTu U cpegHer CKOPOCTN HEPABHOMEPHOIO ABUXKEHMS.
lMoHaTME MHepuumn n nHepTHOCTU. LieHTpobexHas cuna. MNpumeHeHne aaHHbIX OU3NYECKUX NMOHATUIA
B XXMN3HeOeATenbHOCTM Yenoseka. Cuna ynpyroctu, cuna TpeHus.

lpakmuka: ViccneqoBaHne 3aBUCUMOCTMW CUIbI YNIPYFOCTU, BO3HUKAKLLEN B NPYXUHE, OT CTEMNEHU
aedopmaumm npyxuHbl. OnpegenexHve koadduumeHTa TpeHns Ha TpubomeTpe. (¢
ucnonb3oBaHueM obopyanoBaHus «Touyka pocTa»)



WcecnepoBaHne 3aBUCMMOCTU CUMbl TPEHUSA OT CUIbl HOPMarnbHOMO SaBreHus.
Xapakmepucmuka OCHO8HbIX sudoe OesimernibHOCMU:

AHanuns Tabnuu, rpadumkos, cxem. MNonck obbsicHeHMA Habngaembiv cobbiTuam. OnpegenexHne
CBOWCTB NpUBOpPOB Mo YepTexam 1 Modensam. AHanM3 BO3HUKAOLWLMX NPOONEMHbIX CUTYaLMNA.
N306paxaTb cuctemy KOopauHaT, BbibnpaTth Teno oTCHETa 1 CBA3bIBATb €r0 C CUCTEMOM
KoopamHaT. Micnonb3oBaTb CMCTEMY KOOPAMHAT AN U3YyYeHUs NPSIMONIMHENHOIO ABUXEHUS Tena.
C6opka npmbopoB 1 KOHCTPYKUMn. Micnonb3oBaHue namepuTenbHbiX NpnbopoB. BeinonHeHne
nabopaTopHbIX U NpakTU4ecknx paboT (¢ ncnonb3oBaHMeM o6opyaoBaHus «Touyka pocTa»).
[unarHoctuka n yctpaHeHne HeucnpaBHocTen NpnbopoB. BeicTpanBaHue runotes Ha OCHOBaHWUU
umerowmxca gaHHbix. KoHCTpynpoBaHue n mogenvpoBaHue. BeinonHeHne 3agaHuii no
yCOBEPLLEHCTBOBaHMO NpnbopoB. PazpaboTka HOBbLIX BapMaHTOB OnbITOB. Pa3paboTka 1 nposepka
METOOUKM SKCnepuMeHTanbHom paboTtel. Pabota B Manbix rpynnax. AHanuM3upyoT, BbIGnpatoT u
000CHOBLIBaOT CBOE peLleHne, aencteus. lNpeacraBnenne pesynbTaTtoB NapHOW, rpyrnnoBon
0eATenbHOCTW. YyacTue B Avanore B COOTBETCTBUM C MpaBuiaMmmn pedeBoro noBeaeHus.

I ngpocTtaTuka.

Teopus:. 3akoH Apxnmega, 3akoH lNackans, rmapoctaTtnyeckoe gaBrieHne, coobwwatowmecs cocynpbl,
rmapasnnyeckne MallnHbl.

lMpakmuka: 3ad0ayu: BbITanNkKMBaloLLas cuna B pasnuyHbIX cUcTEMax; Npubopskl B 3aaadax
(coobatoLmecs cocyabl, rMapaBnMyeckne MallvHbl, pblyaru, 6roku). kcnepuMeHTanbHble
3agaHug:

1)uamepenmne cunbl Apxnumesa, 2)usMepeHme MOMEHTa CUInbl, 4ENCTBYIOLLErO Ha pblvar,
3)nsmepeHne

paboTbl CUMbl YNPYrocTh Npu NOABbEME rpy3a C MOMOLLbIO MOABMKHOIO UM HENOABUXKHOIO 6roka.(c
ucnonb3oBaHueM obopyanoBaHus «Touyka pocTa»)

Xapakmepucmuka 0CHOBHbIX 8U008 desimesibHOCMU:

AHanua Tabnuu, rpacgumkos, cxem. Nounck ob6bAcCHeHMA HabnogaembiM cobbiTnsaM. Cbopka Nnpnbdopos
N KOHCTPYKUUN. Micnonb3oBaHue namepuTenbHbiX NpnbopoB. BeinonHeHne nabopaTopHbIX n
npakTudecknx pabot. [JuarHoCcTMka 1 ycTpaHeHne HemcnpaBHoCcTen NpubopoB. BeicTpanBaHve
rMnoTe3 Ha OCHOBaHUN UMEIOLLMXCS AaHHbIX. KOHCTpympoBaHue n mogenvposaHme. PaboTta B
Marblx rpynnax. AHanuaupytoT, BbibnpatoT n 060CHOBLIBAOT CBOE peLLeHne, 4ENCTBUIS.
lMpeacTtaBneHune pesynbTaToB NapHOW, rpynnoBon gestenbHocTu. MNogrotoBka coodeHnn u
[OKMNaaoB. YyacTue B guanore B COOTBETCTBMM C NpaBuUiiaMn pe4eBoro noBeaeHus.

CraTtuka.

Teopus: bnok. Pbivar. PaBHoBecne TBepAbIx TeN. Ycnosusa pasHoBecusi. MomeHT cunbl. [paBuno
MOMEHTOB. LleHTp TaxecTn. MiccnegoBaHme pasnuyHbIX MexaHuyeckunx cnctem. KomobuHnpoBaHHble
3alayu, UCnosb3ys YCrnoBusl paBHOBECUS.

lNpakmuka: N3rotoBneHune paboTatoLlen cuctembl Br10KoB.
Xapakmepucmuka OCHO8HbIX UG08 desimenibHOCMU:

AHanuna Tabnuu, rpadmkos, cxem. MNMonck obbsicHeHMa Habnogaembiv cobbiTuam. OnpegeneHne
CBOWNCTB NpUBOPOB MO YepTexam U Mogensam. AHanM3 BO3HMKaKLWMNX NPOONEMHbIX CUTYaLUNA.
Habnopatb AencTeue NpocTbiX MeXaHU3MOB. [MO3HAKOMUTLCS ¢ PUINYECKON MOAENBLIO
«abcontoTHo TBEpAoe Tenox». PewaTb 3agaym Ha npyumeHeHne ycnosusi(Npaesuna) paBHOBECKS
pbidara. NpumeHATb ycrosue (NpaBuio) paBHOBECUSA pblyara A4S 06 bACHEHNST AeNCTBUSA
pasnMyHbIX MHCTPYMEHTOB, MCMONb3yeMbIX B TEXHUKE U B ObITy. COopKa NpnubOpOB 1 KOHCTPYKLIMNA.
Mcnonb3oBaHue nameputenbHbiX NpnbopoB. BeinonHeHne nabopaTopHbIX M NpakTU4ecknx paboT.
[OwnarHocTtuka n

yCTpaHeHne HeucnpaBHOCTel NpubopoB. BbicTpanBaHve runoTes Ha OCHOBaHWM UMEHLLINXCS
AaHHbIX. KOHCTpynpoBaHue 1 MogenvpoBaHue. BbinonHeHve 3agaHuii No yCoBEPLLUEHCTBOBaHMIO
npubopo.. PaszpaboTka HOBbIX BapnaHTOB OnbiTOB. Pa3paboTka 1 npoBepka MeTOAUKN
3KCnepuMeHTanbHo paboThbl.



Pa6oTta B manbix rpynnax. AHanMsmpyoT, BbIGUpaoT n 060CHOBLIBAIOT CBOE peLLeHne, 4ENCTBUS.
lMpeacTtaBneHune pesynbTaToB NapHOW, rpynnoBon gestenbHocTu. MNogrotoBka coodeHnn u
Aoknagos. OcyLecTBNSAIOT CaMOOLIEHKY, B3aMMOOLIEHKY AeATeNbLHOCTU. YyacTue B Avanore B
COOTBETCTBUM C NMpaBuiiaMn peyeBoro NoBeaeHus.

8 Knacc

TennoBble ABNEHUS.
TennoBoe paclumpeHune Ten. lNpouecchl NNaBneHns U 0TBEPAEBAHUS, UCNAPEHNS n
KoHaeHcauuun. Tennonepegaya. BrnaxxHocTb Bo3ayxa Ha pasHbiX KOHTUHEHTAX.

LemoHcmpauuu: 1. HabnogeHne TasHua nbaa B Boge. 2. CKOpoCTU NcnapeHnst pasnmyHbIX
Xngkocten. 3. Tennosble apuratenu dygyuiero.

JlabopamopHbie pabombi (C ucnonb3oBaHueM obopyaoBaHusa «Touyka pocta»): 1. MameHeHus
ONWHBI Tena Npu HarpeBaHumM u oxnaxaeHun. 2. OTnuBka napadguHOBOro congaTtuka. 3.
HabniogeHuve 3a nnasneHnem nbga 4. OT 4Yero 3aBUCUMT CKOPOCTb UCMApPEHNs Xnagkoctun? 5.
HabniogeHne TennonpoBO4HOCTY BOAbI 1 BO3AyXa.

Xapakmepucmuka 0CHO8HbIX 8U008 desimesibHOCMU:

CamocTosTenbHO (hOpMYNMPYIOT NO3HaBaTeNbHYIO 3a4a4y. YMeT C NOMOLLbI0 BONPOCOB A06bIBaThL
HegocTaoLwyo nHopmaumto. icnonb3oBaHne nameputenbHbix Npubopos. BeinonHeHne
nabopaTopHbIX N NpakTU4ecknx paboT. [lnarHoCTuKa n ycTpaHeHne HencnpasHocTen npMbopos.
BbicTpamBaHuWe rmnoTes Ha OCHOBaHUN MMEIOLLMXCS OaHHbIX. KOHCTpyMpoBaHue n MogennpoBaHume.

BbinonHeHne 3agaHnii No yCoBEpPLLEHCTBOBaHMIO Npubopos. Pa3paboTka HOBbIX BApMaHTOB OMbITOB.
Pa3paboTka 1 NnpoBepka METOOUKM SKCNepuMeHTanbHon paboTtel. PaboTta B Manbix rpynnax.
AHanuaunpyoT, BbIGNpatoT 1 060CHOBBLIBAKOT CBOE pelleHne, aencteus. MNpeacrasnexHve
pes3ynbTaToB NapHOW, rPYNMNoBo AeATENbHOCTU. YyacTue B Auanore B COOTBETCTBUM C NpaBuriamu
pe4yeBoro

nosefeHus.
AnekTpuyeckue ABNEHUs.

Mukpomunp. Mogenu aTtoma, cyliectsoBaBLume Ao Havyana XIX. Nctopust OTKpbITMA U OENCTBUS
ranbBaHMYecKoro anemeHTta. ctopus cosgaHns anekTpodopHon MmawunHbl. OnbIT BonbTa.
ONEeKTPUYECKN TOK B 3NEKTPONMTAX.

LemoHcmpayuu: (c ncnonb3oBaHuem obopyaoBaHus «Tovka pocTa»)
1. Mogenu atomoB. 2. lanbBaHu4eckue anemMeHTbl. 3. AnekTpoopHOn
MawuHbl. 4. OnbiTel BonbTa n MNanbeaHu.

JlabopamopHsbie pabombi: 1. Co3aaHne ranbBaHUYECKUX 3NIEMEHTOB U3 NOAPYYHBIX CPEACTB. 2.
ONeKTPUYECKMI TOK B XKNOKOCTAX CO34aHUS «3051I0TOrO KrtovmKa .

XapaKmepuchKa OCHOBHbIX BUOOB OEATENbHOCTW.

YnpasnsaT cBoen No3HaBaTeNbHOM N y4ebHOW AeATEeNbHOCTLIO NOCPEACTBOM MNOCTAHOBKM Lienen,
NMaHMPOBaHMUSA, KOHTPOSS, KOPPEKLMM CBOUX OENCTBUIA U OLLEHKU YCNELLUHOCTUN YCBOEHUS.
CpaBHuBatoT cnocob n pesynbTaTt CBOMX AENCTBUIN C 06Pa3LLOM - IMCTOM CONPOBOXAEHMS.
O6HapyxusatoT oTkIoHeHnsa. O6aymMbIBatOT NPUYNHBI OTKITOHEHUI. OCyLLLECTBNAIOT CAMOKOHTPOSIb U

B3aMMOKOHTPOSb. Micnonb3oBaHne namepuTenbHbIX NpnbopoB. BeinonHeHne nabopaTopHbIX 1
npakTnyeckux pabot. [lnarHoctmka n yctpaHeHme HemcnpaBHocTen npubopos. BeicTpanBaHme
rMNoTe3 Ha OCHOBaHUN UMEIOLLMXCA AaHHbIX. KOHCTpyMpoBaHme u mogenupoBaHue.

3ﬂeKTpOMaFH UTHbIE ABJIEHUA.



MarHuTHOe none B BewectBe. MarHuTHasa aHomanua. MarHuTHble 6ypu. PasHoBuMaOHOCTH
3NEKTPON3MEPUTENbHLIX NPUOOPOB. PasHOBMAHOCTY anekTpoasuraTenen.

HemoHcmpauyuu (¢ ncnonb3oBaHnemM obopynoBaHus «Touyka pocTta»): 1. HarnsgHocTb
noBeaeHUst BELLECTB B MarHUTHOM none. 2. Mpe3eHTaumm o

MarHMTHOM nosne 3emnum n 0 MarHuTHbIX Oypsix. 3. JleMOHCTpaumsa pa3HOBUOHOCTEN
3NEeKTpon3MepuUTENbHbIX NPMBopPOoB. 4. HarnsaHOCTb pasHOBUOHOCTEN aneKTpoaBuraTenen.

JlabopamopHbie pabombi: 1. ViccneaoBaHne pasnmnyHbIX 351EKTPOU3MEPUTENbHBIX NPUOOPOB.
Xapakmepucmuka 0CHOBHbIX 8U008 desimesibHOCMU:

YnpaBnstoT cBoer No3HaBaTenbLHON N y4ebHON AeATenbHOCTBIO MOCPeACTBOM MOCTAHOBKY Lienen,
NNaHNpoBaHUs, KOHTPONS, KOPPEKLMN CBOUX OEWCTBUIA U OLIEHKMN YCMELUHOCTUN YCBOEHMSI.
CpaBHuBatoT cnocob n pesynbTaTt CBOMX AENCTBUIN C 06Pa3LLOM - JIMCTOM CONPOBOXAEHMS.
OOGHapyxu1BatoT OTKNOHeHUA. O64yMbIBaOT NPUYMHBI OTKNOHEHUA. OCyLLECTBMASIIOT CAMOKOHTPOSb 1

B3aMMOKOHTPO/1b.
OnTnyeckue siBNeHnA.

NcTouHMKM cBeTa: TennoBble, IIOMUHECLIEHTHBIE, UCKYCCTBEHHbIE. MI3roToBrneHne kamepsbl - 06¢ckypa
1 nccrnepoBaHne M3obpaxeHusi ¢ noMoLLbio Mogenu. MHorokpaTHoe n3obpaxeHue npeameTa B
HECKOMNbKMX NIOCKUX 3epKanax. MI3rotToBuUTb NEPUCKOMN U C ero NMoMOLLbIO NPOBECTU HabnoaeHUs.
MpaKTyeckoe UCnonb3oBaHWe BOTHYTLIX 3epkas. 3puTenbHble UIN03MK, MOPOXaaemble

npenomMneHnem ceeta. Mmpamm. Pa3BuTrE BONOKOHHOW ONTUKKU. Micnonb3oBaHne 3aKOHOB CBETa B
TEXHUKe.

HemoHcmpauyuu(c ncnonb3oBaHnem obopyaoBaHus «Touyka pocTa»)
1. PasnuyHble NCTOYHUKM cBeTa. 2. N3o6paxkeHne npeameTa B HECKOSbKUX

NAocknx 3epkanax. 3. M3obpaxeHune B BOrHyTbIX 3epkanax. 4. icnonb3oBaHWe BOMOKOHHON ONTUKMN.
5. YcTponcTBo dhoToannapaToB, KMHOMPOEKTOPOB, KanengoCcKomnoB.

JlabopamopHble pabomsi: 1. N3roToBneHne kamepbl - 06Cckypa u nccnenoBaHne n3obpakeHus ¢
nomoubto mogenu. 2. MNMpakTuyeckoe NpuMeHeHre nrockux 3epkan. 3. Mpaktnyeckoe
MCMonb30BaHMe BOTHYTLIX 3epkan. 4. MIaroToBneHue nepuckona u HabniogeHUsi ¢ NoMOLLbHo
mMozaenu.

Xapakmepucmuka 0CHOBHbIX 8U008 desimesibHOCMU:

YnpaBnsioT CBOEN NO3HaBaTENbHOW 1 y4e6HOWM AeATENBHOCTLIO NOCPEACTBOM NOCTAHOBKM LieNnen,
NNaHMPOBaHUS!, KOHTPOSS, KOPPEKLMN CBOMX OEVCTBUIA U OLLEHKM YCMELIHOCTU YCBOEHUS. BblaensioT
1 OPMYNUPYIOT MNO3HaBaTESbHYHO Lierb. BblAensoT KoNMYecTBEHHbIE XapakTepUCTKM OGBHEKTOB,
3aflaHHble crnoBamMu. MNprHYMatOT NO3HaBATENbHYIO LiENb M COXPaHSOT ee NpW BbINONTHEHNUM

y4ebHbix genctauin. OcosHatoT cBou AeNCTBUSA. MIMeloT HaBbIKM KOHCTPYKTMBHOMO OBLLEHNA B MarblX
rpynnax.

Yenosek u npupoaa

ABTOMaTMKa B HaLLEN XN3HW. [prMepbl UICNONb30BaHUSA aBTOMATUYECKUX YCTPOMUCTB B HayKe, Ha
nponssoacTae u B ObITy. Cpeactea ces3n. Pagno n TeneBmaeHune. AnbTepHaTUBHbIE UCTOYHUKU
3Heprun. Bugpl anekTpoctaHuun. Heob6xogmMmocTb 3KOHOMUM NPUPOAHBIX PECYPCOB U
NCNONb30BaHUS, HOBbIX 3KOMOIrMYHbLIX U Be3onacHbIX TEXHONOrMIN. Hayka n 6e3onacHoCTb nogen.

LHemoHcmpayuu: 1. dooTomMaTepuansl U cnangpl No Teme.
JlabopamopHsbie pabombi: 1./13yyeHne OencTBMN CpeacTB CBA3W, Pagmo U TeneBnaeHus.
Xapakmepucmuka 0CHOBHbIX 8U008 desimesibHOCMU:

CamocTtosaTensHo hopMynNUpPYIOT NO3HABATENbHYIO 3agavy. YMeT (U pa3BnBatoT) CNOCOBHOCTL C
NOMOLLbIO BONPOCOB 400bIBaTh HEQOCTaOLLY0 MHGOPMaLnIO.



9 knacc

KnHemaTuka

Cnocobbl onncaHnsa mexaHudeckoro asmxeHnsi. Cuctema otcyeta. lNpamonuHenHoe gBmxeHme.
MpsiMonNuHenHoe paBHOMEPHOE ABWXEHME NO NNOCKOCTU. [lepemelleHne n cKopocTb Npu
paBHOMEPHOM NPAMOSIMHENHOM ABMXEHMM NO NNockocTu. OTHOCUTENBHOCTL ABWKeHUSA. CrnoxeHne
aBvkeHun. MprHumMn He3aBMCUMOCTU ABXKeHUN. KpnBonnHenHoe asmkeHne. [1BumxkeHne Tena,
OpoLUEeHHOro nog yrromM K ropu3oHTy. PaBHOMEpHOE ABWXEHNE MO OKPY)XHOCTU. YTroBas CKOPOCTb.
Mepwnoa n yactoTa BpalleHnsi. CKopocTb

N YyCKOPEHME NpU paBHOMEPHOM OBWXXEHUN MO OKPYXKHOCTM.
JlabopamopHbie pabombi(c ucnonb3oBaHueM obopyaoBaHus «Touyka pocTa»):
M3yueHune aBmkeHms cBobo4HO nagaroLero Tena.

N3yyeHne OBUXKEHMS MO OKPYXXHOCTMW.

lpumepHbie memMbl MPOEKMHbIX U UccriedosameribCKux pabom:

OnpepeneHne CKOPOCTM PABHOMEPHOIO ABWKEHWS NMPU UCMONb30BaHUM TpeHaxepa «beroeas
[OPOXKKa».

VlCTOpI/I‘-IeCKaFl PEKOHCTPYKUMA OMNbITOB Manunesa no onpeneneHno yckopeHusa cBoboHOro nageHus
Ten.

MpuHUMNbI paboTbl NPMGOPOB ANS U3MEPEHUS CKOPOCTEN U YCKOPEHWIA.
MprMeHeHne cBoGOAHOIO NafeHnsa Ana U3MEPEHUS peakLn YeroBeka.
PacuyeT TpaeKkTopun ABWKEHUSI NepcoHaxein pacckasoB P.Pacna.

Xapakmepucmuka OCHO8HbIX U008 OesimeribHOCMU: YTeHe 1 0BCyxXaeHne TekcTa cTaTen
WHTEepHEeT-CanToB, 06CYyXaeHne AOKNafAoB U Npe3eHTaLmnin, CoCTaBneHne 1 peLleHne sagad,
obcyxaeHne cnocobos pelleHnd (nogrotoska k OO no cdumsmke).

OnHamuka

MHepumanbHble cuctembl otcueTa. Cuna. 3akoHbl HetoToHa. [iBvkeHne Tena noa Aencrtenem
HECKOIbKMX cun. [BMKeHMe CUCTEMbI CBA3aHHbLIX TeM. [AIMHamMnuka paBHOMEPHOrO OBUKEHUS
MaTepuanbHOM TOYKU MO OKPYXXHOCTU. Knaccel cun. 3akoH BCEMUPHOTO TAroTeHus. [BmkeHne
nnaHeT. VICKyCCTBEHHbIE CMYTHUKN.

ConHeuHas cuctema. Victopus passuTtus npeacraenennin o BceneHHon. CTpoeHne n aBontouus
BceneHHon.

JlabopamopHbie pabombi(c ucnonb3oBaHueM obopyaoBaHus «Touyka pocTa»):

M3mepeHne macchl Terna ¢ MCMnonb30BaHWEM BEKTOPHOMO pa3noXeHnst cunol. MiayyeHne knHematumkm
W OMHaMWKN PaBHOYCKOPEHHOro ABWXeHus (Ha npyMepe mawuvHbl ATByaa). U syuyeHne TpeHus
CKOIbXXEHMS.

lNpumepHble membl MPOEKMHbIX U uccredosamesibcKkux pabom:

NcTopuyeckas pekoHCTpYKLusi onbiToB KynoHa u AMOHTOHa No onpeaeneHnio BENMYMHbI CUMbl
TPEHWs1 CKONbXeHus1. MNepBble NCKYCCTBEHHbIE CMYTHUKU 3emIu.

Kak oTnmyatoTca MexaHuyeckue npouecchl Ha 3emne OT MexaHU4ecKnx NpoLieccoB B KOCMOce?
Tena ConHe4vHon cuctemMbl. OTKPbLITUSA HA KOHYMKE nepa.

Xapakmepucmuka OCHO8HbIX U008 OesimesibHOCMU: YTeHe 1 0BCyxXaeHne TekcTa cTaTen
WHTEepHEeT-CanToB, 06CYXaeHne AOKNafAoB U Npe3eHTaLmnin, CoCTaBneHne 1 peLleHne sagad,
obcyxaeHne cnocobos pelleHnsa (nogrotoska k OO no cmsmke).



I/Imnynbc. 3akoH COoXpaHeHUA nMmnynbca

Nmnynbc. MiameHeHne nmnynbca MmatepuanbHon Toukn. Cuctema Ten. 3akoH CoXpaHeHus
nMnynbca.

lNpumepHble membl MPOEKMHbIX U uccredosamesibcKkux pabom:

PeaktnBHOEe aBwmxeHue B npupode. PaccnegoBanue AT ¢ NOMOLLBIO 3aKOHa COXpaHEHUs
nMnynbca.

Xapakmepucmuka OCHO8HbIX 8UO08 0esimesibHOCMU: YTEHUE 1 0DCYyXaeHne TeKCcTa cTaTen
WHTEepPHeT-CanToB, 06CYyKAeHME AOKNaAoB U Npe3eHTaunin, COCTaBeHNe 1 pelLeHne 3agau,
obcyxaeHne cnocobos pelleHns (nogrotoska k OO no cdmsmke).

CraTtuka

PaBHoBecue Tena. MOMeHT cunbl. YCNoBusa paBHOBECUS TBepAoro Tena. MNpocTble MexaHn3mbl.
JlabopamopHbie pabombi(C ncnonb3oBaHuem obopyaoBaHus «Tovka pocTa»):
OnpegeneHne LEHTPOB Macc pasnuyHbIX Ten (Tpu cnocoba).

lNpumepHble membl MPOEKMHbIX U uccredosamesibcKkux pabom:

anMeHeHI/Ie NPOCTbIX MEXaHN3MOB B CTPOUTESIbCTBE: OT 3EMITAHKMN OO0 He600er6a. WccneposaHne
KOHCTpPYKUWM Benocunena.

Xapakmepucmuka OCHO8HbIX U008 OesimesibHOCMU: YTeHe 1 0BCyxXaeHne TekcTa cTaTen
WHTEepHEeT-CanToB, 06CYXaeHne AOKNafAoB U Npe3eHTaLmnin, CoCTaBneHne 1 peLleHne sagad,
obcyxaeHne cnocobos pelleHns (nogrotoska k OO no cdumsmke).

MexaHunuyeckune konebaHus 1 BOMNHbI

MexaHu4veckne konebanus. NpeobpaszoBaHme aHEPrMM NPU MEXaHUYECKUX KoniebaHusX.
MaTtemMaTu4eckuin N NPY>XMHHbIN MaaTHUKN. CBOBOAHbIE, 3aTyxatoLlwue 1 BblHYXAEHHbIE konebaHus.
PesoHaHc. MexaHun4deckne BonHbl. [iHa 1 CKOPOCTb BOSHbI. 3BYK.

JlabopamopHbie pabombi(c ucnonb3oBaHueM obopyaoBaHus «Touyka pocTa»):
M3yueHmne konebaHuim HUTAHOro MasiTHMKa.

[pumepHbie memMbl MPOEKMHbIX U UccriedosamernibCcKux pabom:

CTpyHHbIE My3bIKarnbHble UHCTPYMEHThI. KonebaTtenbHble CMCTEMbI B MPUPOAE U TEXHUKE.

Xapakmepucmuka OCHO8HbIX 8UO08 0esimesibHOCMU: YTEHUE 1 0DCYyXaeHne TeKCcTa cTaTen
WHTEpPHeT-CanToB, 06CYyKAeHMEe AOKNaAoB U Npe3eHTaumin, COCTaBeHNe 1 pelleHne 3agau,
obcyxaeHne cnocobos pelleHnd (nogrotoska k OO no cdmsmke).

aneKTpOMarHMTHbIe KoneGaHMA U BOJHbI

lMepemeHHbIN anekTpuyeckuin Tok. KonebatenbHbl KOHTYpP. BbiHy>XgeHHble u cBo6ogHble SM
konebaHusa. M BOMHbI M UX CBOMCTBA.

lNpumepHble membl MPOEKMHbIX U uccredosamesibckux pabom:

MpuHUUNEl pagnoceasn n TenesnaeHns. BnnsHue M nany4yeHun Ha xxmBble OpraHnu3mbl.
M3rotoBneHme ycTaHoBKN A5t AEMOHCTpauum onbitoB no 3MN.

SHeKTpOMaFHMTHoe n3ny4yeHue CBY-neun. MCTOpM‘-IeCKaFl PEKOHCTPYKUMA OMnbITOB Alvmepa.

Xapakmepucmuka 0CHOBHbIX 8U008 desimesibHOCMU: YTeHNE 1 0bCyXaeHne TekcTa ctaten
WHTEepHEeT-CanToB, 006CYXaeHne AOKNafAoB U Npe3eHTaLunin, CoCTaBneHne 1 peLleHne sagad,
obcyxaeHne cnocobos pelleHns (nogrotoska k OO no cdumsmke).

OnTukKa

NcTouHmku ceeTa. [lencteusa ceeta. 3akoH NPSAMOSIMHEAHOIO pacnpocTpaHeHus ceeTa. 3akoH
oTpaxeHus ceeTa. [ocTpoeHne n3obpaxeHni B NSIOCKOM 3epkarne.



3aKoH NpenomMneHnsa ceeTa Ha NOCKOW rpaHuLLe AByX O4HOPOAHBLIX NPO3paYyHbIX cpes.
lMpenomneHune ceeta B Npuame. [lucnepcums ceeta. AABrneHne NOfHOro BHyTPEHHENO OTPaXXEHUSI.
JInH3bI. TOHKME NUH3LI. MNocTpoeHne n3obpaxxeHnin, cCo3gaBaemMbiX TOHKMMU NMH3amMK. [Nas u
3peHne. OnTuyeckune npnbopel.

JlabopamopHbie pabombi(C ncnonb3oBaHuem obopyaoBaHus «To4yka pocTa»):
OKcnepuMeHTarnbHasi NpoBepKa 3akoHa OTPaXXeHUs ceeTa.

M3mepeHne nokasaTtensa npenomneHnst Boapl.

M3mepeHne pokyCHOro pacctosHnsa cobuparoLen nNmnH3bl.

[pumepHbie memMbl MPOEKMHbIX U UccriedosamernibCcKux pabom:

McTopua nccnenosaHms CBETOBbIX SABIEHMWMNA.

McTopurdeckasn pekoHCTpyKumsa Teneckona Manunes.

M3roToBneHue kanengockona.

Xapakmepucmuka OCHO8HbIX 8UO08 0esimesibHOCMU: YTEHUE 1 0DCYyXaeHne TeKCcTa cTaTen
WHTEepPHeT-canToB, 06CYyKAeHMe AOKNaAoB U Npe3eHTaumin, COCTaBeHNe 1 pelLeHne 3agau,
o6cyxaeHne cnocoboB peleHusa (nogrotoska k O3 no gusmke).

®Pusnka atoma 1 aTOMHOro sigpa

CTtpoenune atoma. lNMornoLleHne n ncnyckaHme ceeta atomamu. Ontmnyeckmne cnektpbl. OnbIiThbl
Pesepdoppaa. NMnaHeTapHasa mogenb atoma. CTpoeHue aTomMHOro sapa. 3apsaoBoe U MaccoBoe
yucna. SAgepHble cunbl. QHEPrnst CBA3M aTOMHbIX S4ep. 3aKoH pagnoakTMBHOMO pacnaga. Arnbdga- u
Oeta-pacnagpl. [paBsuna cmelleHns. ApepHole peakumun. [leneHne n cuHTes agep. AaepHas
aHepreTuka. IctouHmkmn sHeprum ConHua 1 3se3a. Pernctpaums saepHbix nsanyvyeHuin. BnnsHue
pagMoaKkTUBHBIX U3My4YEHWI Ha XKMBble opraHmMamMbl. [lo3aumeTpus. Skonornvyeckme npobnemsol
A0EPHON SHEPreTuku.

lNpumepHble membl MPOEKMHbIX U uccredosamesibckux pabom:
UcTopmsa nsyyenns atoma.

N3mepenne Kl conHeyHon HGaTapen.

HeBungnmble M3nyyeHns B CNEKTPE HarpeTbIX Ten.

Xapakmepucmuka 0CHOBHbIX 8U008 desimesibHOCMU: YTeHNE 1 0bCyXxaeHne TekcTa craten
WHTEepHEeT-CanToB, 006CYyXaeHne AOKNafAoB U Npe3eHTaLunin, CoCTaBneHne 1 peLleHne sagad,
o6cyxaeHne cnocoboB peleHusa (nogrotoska k O3 no gusmke).

®PopmMbI opraHusaumm obpasoBaTefnibHOro npouecca:
- rpynnoeasi;

- nHAMBUAyanbHas;

- (bpoHTanbHas.

Beaywme TexHonoruu:

Mcnonb3ytoTcsa anemeHTbl Cneayowmx TEXHOOMMI: NpoekTHas, NpobnemMHoro obyyeHuns,
WHPOPMALMOHHO-KOMMYHMKALNOHHASA, KPUTUYECKOrO MbILLSIEHMS], TPOBGIEeMHOro ananora, urpoBsasi.

OcHOBHbIe MeToAbl paboTbl Ha ypokKe:

Beaywimmmn metogamm obyyeHunst SBASIKOTCA: YaCTUYHO-MOMCKOBOMW, METO4 MaTeMaTUYECKOro
MOJEenMpoBaHmKsl, akCMOMaTUYECKUIA METOL.

¢Oprl KOHTpOnNA:

Tak kak aToT KypC ABndeTcA AONOJIHUTESIbHbIM, TO OTMETKa B Oannax He cTaBUTCS.



Yyawyuiics yumntcs oueHmBaTtb cebsl M Apyrnx cam, Y4To NOo3BONSET pa3BMBaTh YMEHUs caMoaHanmaa
1 CNocoBCTBYET Pa3BUTUIO CAMOCTOSITENBHOCTU, Kak CBOMCTBY NTMYHOCTM yyallerocs. BoisiBrneHne
NMPOMEXKYTOYHbIX M KOHEYHbIX Pe3yNbTaToB yYalLUXCsi MPOUCXOANUT Yepes NPaKTUYECKyHo
OeATenbHOCTb; 3a4eTHble paboThbi:

* TemaTnyeckas noabopka 3agad pasfmMyHOro YpoBHS CITIOXKHOCTU C NPeACTaBNEHNEM PasHbIX
METOO0B peLLeHUs B BUAE TEKCTOBOro AOKYMEHTa, npe3eHTauum, hnaw-
aHuMauum, Bugeoponuka nnm web - ctpaHumubl (canTa)

* BbiICTaBKa NMPOEKTOB, Hpe3eHTaLl,VII;1;

* IEMOHCTpauUuna aKcnepnMmeHTa, Ka4yeCTBEHHOWN 3ada4yn C Ka4eCTBEHHbIM (yCTHbIM mnnn B Bnage
NpUNoXxeHund, B TOM 4Ynucne, npe3eHTau,|/1e|7|) onncaHmewm npouecca Ha 3aHATUN, q)eCTI/IBaJ'Ie
OKCMNEepPMMEHTOB, q)VI3I/I‘-IeCKMe onnMnunagbl

KaneHgapHo-TemMaTu4yeckoe nnaHupoBaHue 7 Knacc

Ne | KonuuecTtBo Tema ypoka Mcnonb3oBaHue npuMeYaHvne
Yyacos
n/n obopynoBaHus
LeHTpa
eCTeCTBEeHHOHay4YHOM
M TEXHONOrn4yeckomn
HanpaBfieHHOCTeN
«To4ka pocTa»
1. BeegeHnwe (14)
1 BBogHoe 3aHaTue. Llenn n 3agaun KomnbtoTepHoe
1 Kypca. TexHuka 6e3onacHocTu. obopynosaHue
2. Ponb akcnepuMMeHTa B XM3HK Yenoseka (8)
3 Cucrtema eamHmL, NOHATHE O KomnbtoTepHoe
obopynosaHue
2 NPSIMbIX M KOCBEHHbIX M3MEPEHNSIX
4 Dn3MYECKNIN IKCNEPUMEHT. O6opynoBaHue aons
OeMOoHCTpauuin
Buapbl donanyeckoro skcnepmmeHTa.
MorpelwwHocTb namepenuns. Bugpl
norpeLHocTen namepeHna. Pacuér
3 NOrpeLIHOCTN N3MepPEHNS.
1 JlabopaTtopHas pabota O6opynoBaHune aons
«MN3mepeHne obbema TBEpAOro nabopaTopHbIX paboT
N Y4EHNYECKMX OMNbITOB
Tena». [Npasuna oopmneHus
4 nabopaTtopHown paboTsbl.
3. MexaHuka (314)
6 PaBHOMepHOE 1 HepaBHOMEpHOE O6opynoBaHune aons
5 OBVKEHUS. nabopaTopHbIX paboT
N Y4EHNYECKMX OMNbITOB
4 "padpnueckoe npeacrasneHue (Ha 6a3e kOMMeKkToB
nsa Ora
6 OBWXEHUS. a )




10 PeuweHne rpadmyecknx 3agau,
pacyeT NyTn U cpegHen CKOpoCTU
7 HepaBHOMEPHOIO ABWMXEHUS.
4 MoHATNE MHepPLUUN U MHEPTHOCTH.
8 LlenTpobexHasa cuna..
9 4 Cwuna ynpyrocTu, cuna TpeHus O6opynoBaHune aons
1 JlabopaTtopHas paboTa nabopatophbix pagot
N Y4EHNYECKMX OMNbITOB
«MccrnegoBaHme 3aBUCMMOCTU (Ha 6ase kOMNEeKToB
. ana Org)
CVMbl YNPYrocTu, BO3HMKAOLLEN B
NpyXuHe, oT cTeneHn gecdopmaumm
10 NPYXWUHbLI».
1 JTabopaTtopHas paboTa
«Onpeaenexne koaddurumeHTa
11 TpeHusi Ha TpubomeTpe.
1 JlabopaTtopHas pabota O6opynoBaHue aons
«MccnenoBaHne 3aBUCMMOCTU nabopaTopHbIX paboT
N YY4EHUYECKUX OMbITOB
CUnbl TPEHMS OT CUJbl
12 HOpManbHOro JaBneHnsa».
4. N'mppocTtaTtuka (324)
13 2 MnoTHocTb. 3agaya uapsa MepoHa ObopynoBaHue ons
OeMOoHCTpauuin
5 PeweHne 3agay noBbILLEHHOM
CNOXXHOCTM Ha pacyeT MIoTHOCTH
14 BelLlecTBa.
5 PeweHne 3agay noBbILLEHHON O6opynoBaHune aons
JeMOHCTpaLmmn
15 CITOKHOCTU P
2 [laBneHne XxmnagKkocTtn u rasa. 3akoH
16 MNackanga
17 1 Coobwwatowmecs cocyabl.
1 JTabopaTtopHas paboTa O6opynoBaHue ons
18 «M3rotoBneHne mogenu hoHTaHa» nabopaTopHbIx paboT
N YY4EHNYECKMX OMNbITOB
1 JlabopaTtopHas pabota (Ha 6ase kOMNEeKToB
na Oro
19 «N3rotoBneHne mogenu ooHTaHa» A
20 2 3akoH lNackansa. [JaBneHne B




XNOKOCTAX U rasax.
Fmp.paan-leCKme MaLUnHbI.

Coobuatowmecs cocyabl.

BbiTankuBatowas cmuna. 3akoH O6opynoBaHue aons
JeMOoHCcTpaLuun
21 Apxumeaa. P
JlabopaTtopHas pabota O6opynoBaHune aons
«BblIsiCHeHNe ycrnoBusi NnaBaHus nabopaTtopHbIX paboT
N YYEHNYECKMX OMbITOB
22 Ten». y
Bnok 3apay Ha 3akoH [Mackans, O6opynoBaHune aons
JeMOoHCcTpaLuun
23 3akoH Apxumeaa. P
Bnok 3aga4 Ha 3akoH [Nackans,
24 3akoH Apxumeaa.
5. Ctatuka (304)
25 Bnok. Pblvar. O6opynoBaHue aons
OEMOHCTpauun
PaBsHoBecune TBepabix Ten. MoMeHT
26 cunbl.[1paBUIO MOMEHTOB.
LleHtp TaxecTu. MiccnenoBaHne O6opynoBaHue ons
27 pasnn4YHbIX MEXaHUYECKUX CUCTEM OeMOHCTpauuin
KombuHnpoBaHHble 3agauun,
28 NCrnonb3ys yCrioBUs paBHOBECUS.
KomMBuHMpoBaHHbIE 3aaaun,
29 NCMonb3ys yCrioBUS paBHOBECUSA
JTabopaTtopHas paboTa ObopynoBaHue ons
«M3rotoBneHne paboTatoen nabopaTopHbIX paboT
6 o N Y4EHNYECKMX OMNbITOB
cuctembl 6r1okoB». OdopmMmneHue (Ha 6ase KOMNAEKTOB
30 paboThl. Ana Ora
PaboTta Hag NnpoekToM «Bbrnokus.
JlabopaTtopHas pabota
«M3roToBneHne paboTaroLlen
31 cucTemMbl GrIOKOB.
JTabopaTtopHas paboTa ObopynoBaHue ons
«M3roToBneHne paboTatoen nabopaTopHbIX paboT
N YYEHNYECKMX OMbITOB
32 cUCTEMbI BITOKOB>.
33 Odopmnenne paboTsbl. KomnbtoTepHoe




34 | 4 3alumTa NpoeKTos. obopynoBaHue
KaneHgapHo-TemaTtuyeckoe niaHMpoBaHue 8 Knacc
Ne | KonuuectBo Tema ypoka Mcnonb3oBaHue npumeYaHve
Yyacos
n/n obopynoBaHus
LeHTpa
eCTeCTBEeHHOHay4YHOM
M TEXHOJIOrn4YecKom
HanpaBfieHHOCTeN
«Tou4ka pocTa»
1. BBepeHue (14)
1 BBogHoe 3aHaTue. Llenn n 3agaun KomnbtoTepHoe
1 Kypca. TexHuka 6e3onacHOCTM. obopynoBaHue
2. TennoBble aBneHus (304)
1 Pa3Hoobpa3sne TennosbIx AneHnn. | KomnetoTepHoe
2 Tennosoe paclumpeHue Ten. obopynoBaHue
1 JTabopaTtopHas paboTa ObopynoBaHue ons
«MN3ameHeHnsa gnvHel Tena npu nabopaTopHbIX paboT
N YY4EHNYECKUX OMbITOB
3 HarpeBaHWUN N OXITaXOEHUN».
1 Tennonepenayva HabnwogeHne ObopynoBaHue ons
OEMOHCTpauun
TEennonpoBOAHOCTM BOAbI U
4 Bo34yxa.
1 JlabopaTtopHas pabota O6opynoBaHune aons
«MN3mepeHune yaenbHom nabopaTopHbIX paboT
) N Y4EHNYECKMX OMNbITOB
TEN0EMKOCTU PasfnnNYHbIX (Ha 6a3e KOMNIEKTOB
5 BELLECTB. ans Ora
1 lMnaBnexHune n oTBepaeBaHue.
JTabopaTtopHas paboTa «OTnmBkKa
6 napadHOBOro congartuka»
1 JTabopaTtopHas paboTa ObopynoBaHue ons
«HabntoaeHve 3a nnaeneHmem nabopaTopHbIX paboT
N YY4EHUYECKUX OMbITOB
7 nega»
10 Peluenne onumnmagHbix 3agad ObopynoBaHue ons
OEMOHCTpauun
8 Ha ypaBHeHWe TensioBoro 6anaHca
6 Peluenne onumnmagHbix 3agad ObopynoBaHue ons
. OeMOHCTpauui
9 Ha pacyéT TennoBbIX NPOLLECCOB
10 2 JTaBopaTtopus kpuctannorpaguu.
11 2 VicnapeHne n KoHaeHcaums. ObopynoBaHue ons




OeMOHCTpauui

2 Coctae aTtmocdepsl, ObopynoBaHue ons
OeMOHCTpauuin
HabnogeHne nepexoaa
HEeHacbILLEHHbIX NapoB B
12 HacblILLEHHbIE.
2 BrnaxHocTb Bo3gyxa Ha pasHbiX O6opynoBaHune aons
13 KOHTUHEHTaX OeMOoHCTpauuin
3. dnekTpuyeckue aBneHunsa (334)
4 Mwkpomup. Mogenu atoma, ObopynoBaHue ons
JeMOHCTpaLmmn
14 cywiecTBoBaBLUMe A0 Havana XIX P
1 McTopua oTKpbITUA 1 AeNCTBUSA KomnbtoTepHoe
obopynoBaHue
15 rarbBaHWYECKOro arieMeHTa
1 VicTtopua cosgaHns anekTpogopHomr
16 MaLUWUHbI
4 OnbiTel BonbTta. 3nektpunyecknii KomnbtoTepHoe
obopyanoBaHue
17 TOK B arieKTponmTax. by
10 Peluenne onumnmagHbix 3agad Ha ObopynoBaHue ons
OeMOHCTpauui
18 3aKOHbI MOCTOAHHOIO TOKa
2 HabntopgeHue 3aBucMmMocTn O6opynoBaHune aons
OeMOHCTpauuin
COMPOTMBIIEHUS NPOBOAHMKA OT
19 TemnepaTypsbl.
1 JTabopaTtopHas paboTa ObopynoBaHue ons
«OnpegenexHne CTOMMOCTH nabopaTopHbIX paboT
. N YYEHNYECKMX OMNbITOB
n3pacxogoBaHHOW SNEKTPOIHEPrnn (Ha 6ase KOMMEKTOB
Mo MOLLHOCTM NoTpebutens v no Ans Ora
20 CYETUMKY»
10 Peluenne onumnmagHbix 3agad ObopynoBaHue ons
. OeMOHCTpauuin
21 Ha TennoBoe AeNCTBME ToKa
4. dneKTpoMarHUTHbIe ABneHus (64)
2 OneKTpoMarH1THbIE SBNEHNS. O6opynoBaHune aons
€MOHCTpaLun
22 OnexkTponsmepuTenbHble NPUoopPBbI. A patl
2 MarHuTtHas aHomanusi. MarHutHele | OGopygoBaHue aons
JeMOHCTpaLmmn
23 Oypu P
PasHoBmaHoCTH
24 anekTpoasuraTtenen.

5. OnTuyeckue ABneHns (244)




1 McToyHuKM cBeTa: Tennosblie, O6opynoBaHune aons
OeMOHCTpauui
25 JIIOMUHECLEHTHbIE
3 OKcnepumeHT HabnogeHme
MHorokpaTHoe n3obpaxeHue
npegMeTa B HECKONbKMX MIOCKNX
26 3epkanax.
10 M3roToBuTb NEpUcKon n cero ObopynoBaHue ons
OeMOoHCTpauuin
27 NMOMOLLbIO MPOBECTM HabnaeHNs
4 MpakTnyeckoe ncnonb3oBaHne O6opynoBaHune aons
OeMOHCTpauuin
28 BOTHYTbIX 3epKan
2 3puTenbHbIE UMMO3UN, O6opynoBaHune aons
OEMOHCTpauunn
nopoXxgaemble NPeNoMMIeHNeM
29 ceeTa. Mupaxu.
30 2 PasBunTre BONOKOHHOWM OMTMKU
2 Vcnonb3oBaHue 3aKOHOB CBeTa B
31 TeXHUKe
6. YenoBek 1 npupoaa (84)
32 2 ABTOMaTMKa B HaALLEN KU3HU . KomnbloTepHoe
obopynoBaHue
33 2 Paano n teneBnpeHne
2 AnbTepHaTMBHbIE NCTOYHMKN
34 3Heprnn. Buasl anekTpoctaHumm
2 Hayka cerogHs. Hayka n
35 ©e3onacHOCTb Nioaen.
KaneHpapHo-TemaTtu4yeckoe nnaHupoBaHue 9 Knacc
Ne | Kon-Bo yacoB | Tema ypoka Ucnonb3oBaHue npumevaHve

n/n

obopynoBaHus




LeHTpa

eCTeCTBEeHHOHay4YHoOM
M TEXHOJIOrMYeCKomn

HanpaBrieHHOCTEN
«Tou4ka pocTa»

1. BBepeHue (14)

BBogHoe 3aHaTue. Llenn n 3agaun KomnbtoTepHoe
1 Kypca. TexHuka 6e3onacHOCTM. obopynoBaHue
2. KuHematuka (244)
Cnocobbl onucanusa O6opynoBaHune aons
OeMOoHCTpauuin
2 MEXaHNYECKOro ABMKEHUS
MpsamonuHenHoe paBHOMepHoe O6opynoBaHue aons
OEMOHCTpauUun
OBVDKEHUE Mo nnockocTn? CmoTps
3 M3 Kakon TOYKM HabnogaTtb
OTHOCUTENBHOCTb ABMXEHUS. O6opynoBaHune aons
. OeMOHCTpauuin
4 CnoxeHune OBVXEHUN.
JlabopamopHbie pabomebi. O6opynoBaHune aons
«M3yyeHne aBmxeHns cBob6oaHO nabopaTopHbIX paboT
N yYEHNYECKUX OMbITOB
nagatowlero tena», «MsyyeHme
5 OBWXKEHUSA Tena rno oKpy>XHOCTU»
Kak 1 kyna nonetena BuLLHeBas ObopynoBaHue ons
OeMOHCTpauui
KocTouka? PacyeT Tpaektopum
OBWDKEHUSA TEN U NepcoHaxewn
6 pacckasos P.Pacna o MioHxay3eHe
McTopuyeckas peKoHCTPYKLUnA O6opynoBaHune aons
OeMOHCTpauuin
onbIToB NanuMnesa no onpeaeneHno
7 yCcKopeHus g.
OnpepeneHne ckopocTu ObopynoBaHue ons
OeMOHCTpauuin
pPaBHOMEPHOIO ABWKEHUSI NP
NCNoNb30BaHUN TpeHaxepa
8 «beroas JOpOXKa».
3. AnHamuka (224)
Cwuna Bonu, cuna yoexageHunst unm ObopynoBaHue ons
JeMOoHcTpaLuun
9 cvna - guaundeckas BenmyunHa? P
JlabopamopHasi paboma: ObopynoBaHue ons
10 «M3mepeHune maccel Tena» nabopaTopHbIx paboT




[BmXkeHne Tena nog AencTBnemM

N y4eHNYEeCKMX onbiToB

11 HECKONNbKUX CUJS
[BkeHne cnctembl CBA3aHHbIX ObopynoBaHue ons
JeMOHCTpaLmmn
12 Ten P
JlabopamopHsbie ObopynoBaHue ons
pabomel. «3yyeHne TpeHns 6 6
CKOMBIKEHUS» nabopaTtopHbIX paboT
13 U Y4EeHMNYECKUX OMbITOB
[unHamuka paBHOMeEpPHOro O6opynoBaHune aons
14 OBWKEHMS MO OKPYKHOCTU OEeMOHCTpaLmn
WcTopusa passutusa npeacrasneHnn | ObopynoBaHue ons
. JeMOHCTpaLmmn
15 0 BceneHHown. ConHeYHas cucrtema. P
OTKpbITUSA Ha KOHYMKE Nnepa. ObopynoBaHue ons
OEMOHCTpauun
lMepBble NCKYCCTBEHHbIE CMYTHUKU
16 3emnu.
4. Umnynbc. 3aKOH coxpaHeHus nmnynbca (74)
17 Kak Bbl AXTy HasoBeTe... KomnbloTepHoe
obopynoBaHue
18 PeaktuBHOe OBuXeHue B Npupoae.
Paccneposanne OTI1 ¢ nomoLlbto KomnbloTepHoe
obopynosaHue
19 3aKoHa coxXpaHeHusa umnynbsca
5. Ctatuka (4u)
JlabopamopHasi paboma: ObopynoBaHue ons
«OnpeaeneHne LEHTPOB Macc nabopaTopHbIX paboT
N YY4EHUYECKUX OMbITOB
20 pa3nuyHbix Ten (Tpu cnocoba)»
MpnmeHeHne NpocTbiX MexaHn3amoB | KomnbioTepHoe
B CTPOMTENBCTBE: OT 3EMIISIHKM 4,0 obopynoBaHue
21 Hebockpeba
6. MexaHu4yeckune koneb6aHus n BosnHbI (104)
22 Bunabl MmassTHMKOB 1 nx KonedbaHun O6opynoBaHue aons
OEMOHCTpauun
23 YTo nepeHocuT BONHa?
KonebaTtenbHble cuctembl B
24 npupoae n TeXHuke
7. QneKTpoMarHUTHbIe KonebaHunsa N BonHbI (44)
OKcnepumeHTanbHasi NpoBepka KomnbtoTepHoe
. obopynoBaHue
25 csovicte OM BonH. PyA
WccnepoBaHne anektpomarHutHoro | KomnbtotepHoe
obopyanoBaHue
26 nanyyeHuns CBY-neun Py




8. OnTuka (134)

5 . NaroTtoBnenne mogenu KomnbtoTepHoe
. obopyanoBaHue
27 Kaneugockona. Py
4 OKcnepumeHTanbHasi NpoBepka ObopynoBaHue ons
OeMOHCTpauui
28 3aKOHa OTpaXkeHus cBeTa.
1 JlabopamopHasi paboma:. O6opynoBaHune aons
«M3mepeHune nokasarens nabopaTtopHbIX paboT
N Y4EHUYECKMX OMNbITOB
29 npenomMmneHnsa Boabl»
2 Kak oTnuyatotcs nokasarenu ObopynoBaHue ons
OeMOoHCTpauuin
30 npenomreHns LBeTHOro cTekna
9. ®u3uka atoma 1 atTomHoro sapa (224)
10 MornoweHne n ncnyckaHme ceeta KomnbtoTepHoe
obopynoBaHue
31 atomamn. OnNTu4eckme CnekTpbl. Py
KomnbtoTepHoe
4 M3mepenne K[ conHeyHom obopynoBaHue
32 Oartapeu
4 BrnusHne pagnoakTuBHbIX
33 N3ITy4EHUN Ha XUBbIE OpPraHNn3mbl
4 Cnocobbl 3aWuThbl OT
34 paanoakTUBHbLIX N3MYyYeHWUi
JlncT koppekTUpoBKM paboyen nporpamMmmbli
Jata Jata CopepxaHune O6ocHoBaHne PekBunaunThbl Moanucek
ypoka | NnpoBedeHnst | KOPPEKTUPOBKU npoBeaeHns OOKyMEHTa 3amecTuTens
no no chakt Tema ypoka KOPPEKTUPOBKU AvpekTopa no
A thakTy ( ypoka) pp p (nata u Ne p p
nasy YBP
npukasa)




