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PABOYAA ITPOI'PAMMA

BHEYPOYHOU JeATEeIbHOCTH
«3aHuMaTeabHas (PU3HKA»
Touxka pocra

YpoeHnb obmero oopasoBanus (Kiacc): ocHosHoe obujee obpazoearue, 7 - 9 Kiaccol

KomuuecTBo wacoB: 34 uaca (7 knacc), 34 waca (8 knacc), 34 uaca (9 knacc)



HosicHuTeIbHAS 3aNIHCKA

Pabouast mporpamma BHEYPOUHOH AEATENBHOCTH 1O (hu3MKe Uit 7 - 9 KiaccoB cocTaBiieHa
Ha OCHOBE MPUMEPHON mporpaMMsbl 1o ¢usuke s 7 — 9 kmaccoB (nof penakiueit Kysnemosa
A.A.), M.: «IlpocBemienuen, 2017 1 cOOTBETCTBYET
- @enepanbHomy 3akoHy «0O0 oOpasoBanun B Poccuiickoiri ®enepauun» Ne273-O3 ot
29.12.2012 rona;

-OenepanbHoMy  00pa3oBaTeIbHOMY  CTaHIAPTy  OCHOBHOTO  00miero  oOpa3oBaHwus,
YTBEPKAEHHOMY NpUKa3oM MuHucrepcrBa oOpazoBaHus U Hayku PD Nel897 or 17.12.2010
roja;

-IIpuka3sy MunucrepcrBa obpazoBanus u Hayku P®D Nel577 ot 31.12.2015 r» O BHeceHuu
u3MeHeHu B deaepanbHblii 00pa3oBaTEIbHBIN CTaHIAPT OCHOBHOTO OOIIEro oOpa3oBaHUs,
YTBEPKAEHHBIN MpHUKa3oM MuHucrepcTBa oOpazoBaHus u Hayku PD» Nel897 ot 17.12.2010
rozia»

-O0pa3oBaTenpHOM MporpaMMe OCHOBHOTO OOIIEro 0Opa3oBaHMs;

-Yuebnomy miany OVY;

- [IpumepHO# IporpamMmme 0CHOBHOTO 0011ero 00pa3oBaHus 1Mo Gpu3nke (6a30BbIN YPOBEHb).

IIporpamma paccuutana Ha 35 dacoB — | yac B Hezmenmo B 7 kiacce, 35 yacoB — 1 yac B
Hegneno B 8 kinacce, 34 gaca — 1 gac B Hegemto B 9 Kiracce.

JlanHast paboyasi mporpamMma BHEYpPOUHOM JesiTeNbHOCTH To (usuke ans 7 — 9 kiaccoB
COCTaBJICHA C Y4ETOM METOJMYECKUX PEKOMEHMAIMA 10 CO3JaHHI0 M (DYHKIIMOHUPOBAHUIO B
0011e00pa30BaTENbHBIX OPTraHU3aAIUSAX, PACIIOJIOKEHHBIX B CEIHCKOH MECTHOCTH W MajbIX
ropojiax, LIEHTPOB OOpa30BaHMs €CTECTBEHHO-HAYYHOW M TEXHOJOTUYHOM HaIpaBlIeHHOCTEN
(«Touka pocrta») (YTBEp)KIEHBI pacropsbkeHHeM MuHHUCTEpCTBa MpocBenieHus Poccuiickoi
Oenepanun ot 12.01.2021 1. Ne P-6) um mnpemycmaTpuBaeT TMPOBEACHUE 3aHATHH C
HCIOJb30BaHUEM 000pyioBaHMsl LIeHTpa «Touka pocTa»

I[InanupyeMble pe3yabTaTbl OCBOEHHSI NPOrpaMMbl BHEYPOYHOIi  JeATeJbHOCTH
«3aHuMaTesibHast (u3MKa» (¢ HCHoJb3oBaHueM obGopyaoBanus «Touka pocra»)B 7-9

KJaccax.
Peannsaumsa nporpammbl CNocoOCTBYET AOCTUXKEHUIO CIEAYIOLWMX pe3yfibTaToB:
JINYHOCTHBIE:

B cdhepe NMYHOCTHBLIX YHUBEpPCArbHbIX YYEOHbBIX AEACTBUN yYaLLMXCS:

* y4ebHO-Mo3HaBaTemNbHbIA MHTEPEC K HOBOMY y4ebGHOMY maTtepuany u cnocobam peLueHVs HOBOK
3agauu;

* OpMeHTauMs Ha MOHMMaHWe MpUYMH ycrnexa BO BHeyyebHOM JeAaTenbHOCTU, B TOM 4uUcre Ha
camoaHanuM3 M CaMOKOHTPONb pe3ynbTara, Ha aHanm3 COOTBETCTBUSI pe3ynbTaToB TpeboBaHMAM
KOHKPETHOW 3adauu;

* CMOCOBHOCTb K CaMOOLIEHKE HAa OCHOBE KPUTEPUEB YCMELLHOCTU BHEYYeOHOW AeATEeNbHOCTY;
Obyuarowjutics nosy4um e03MOXHOCMb 05151 hOpMUPOBaHUS:

* BHYTPEHHEN NO3MLUKN LUKOMbHMKA Ha YPOBHE MOMOXWUTENBHOIO OTHOLLUEHWS K LUKOME, NOHWMaHWS
HeobX0ANMOCTU YYEHMS, BbIPaXKEHHOro B NpeobnagaHun y4ebHo-no3HaBaTenbHbIX MOTUBOB;

* Bblpa)XEHHOW YCTOMYMBOM Y4eOHO-NO3HaABaTENbHOM MOTUBALMWN YYEHUS;

* YCTONYMBOrO y4eOHO-N03HaBaTENbHOIO MHTEPeca K HOBbIM OBLLIMM cnocobam peLueHus 3agau.

MeTanpeameTHblie:

B cdhepe perynsaTMBHbIX yHMBEPCANbHbIX Y4eOHbIX 0ENCTBUIA YHaLLNXCS:

* MMAaHMpoBaTb CBOWM [JEWCTBMS B COOTBETCTBMM C MOCTABMEHHOW 3ajayert M YCrnoBUsSIMU ee
peanu3aumu, B TOM YMCMe BO BHYTPEHHEM MNIaHE;

* Y4UNTbIBaTb YCTAHOBMEHHbIE MpaBuUIa B NNaHUPOBaHNN M KOHTpoOre cnocoba peLueHus:;

* OCYLLECTBNATbL UTOTOBbIN U MOLLIATOBbINA KOHTPOSb MO pe3ynbTaTy;

* OLUEHMBaTb NPaBWUMbHOCTb BbLIMOMHEHUS [OEWCTBUMS HA YPOBHE afeKBaTHOW pPEeTPOCNEKTUBHOM
OLIEHKM COOTBETCTBUS pe3yrnbTaToB TpeboBaHMAM AaHHOW 3a4auv 1 3afavHon obnacTtu;



* ageKkBaTHO BOCMpPUHUMATL NPEeasioKeHUss N OLEHKY y4uTenewn, ToBapulLien, poautenen n apyrmux
noaeun;

* pasnuyaTtb cnocob n pesynbtaT AencTBuS.

Obyuarowuticsi nosy4um 803MOXHOCMb Hay4umcsi:

* B COTPYOHUYECTBE C y4uUTENeM CTaBUTb HOBble ydebHble 3aaauu;

* MPOSIBNATb NO3HABATENbHYIO MHULMATUBY B y4eOHOM COTPYLHUYECTBE;

* CaMOCTOSITENMbHO a[eKBaTHO OLEeHMBaTb NPaBWUMNbHOCTb BbINOMHEHUS AEWCTBUS W BHOCUTb
HeobX0AMMble KOPPEKTMBLI B UCTIONTHEHME KaK MO XO4Y €ero peanusaumu, Tak U B KOHLE OeNCTBUS.

B cdhepe no3HaBaTenbHbIX YHUBEPCANbHbIX Y4EOHbIX AEACTBUN YHaLLMXCA:

* OCYLLeCTBNATb NOUCK Heobxoammow WHopMauun Ans BbINOMHEHUS BHEYYEeOHbIX 3aaHun C
NCrnonb3oBaHMEM Yy4ebHOM nuTepaTypbl WM B  OTKPbITOM MHGAOPMaUMOHHOM MNPOCTPaHCTBE,
SHUMKIONEANA,  CNPaBOYHMKOB  (BKMOYAsA  SMEKTPOHHble,  UMpOoBbIE),  KOHTPONUPYEMOM
npocTpaHcTee

NHTepHeTa;

* OCYLLECTBMATb 3anucb (dhuKcaLuio) BbIBOPOUHOM NHGOpMaLmMn 06 oKpyxaroLlem mupe u o cebe
CaMOM, B TOM Yucrie C NoOMOLLb0 MHCTpyMeHTOB UKT;

* CTPOUTb COOOLLEHNSI, NPOEKTLI B YCTHOM U NMMCbMEHHON hOpPME;

* MPOBOANTL CPaBHEHME M Knaccudukauuio No 3agaHHbIM KpUTEPUSIM;

* yCTaHaBNUBATb MPUYMHHO-CNEACTBEHHbBIE CBSA3M B N3y4aeMOM Kpyre ABMEeHNN;

* CTPOUTL paccyxaeHns B oopme CBA3KN NPOCTLIX CYXaAeHM 00 0ObekTe, ero CTPOEHUN, CBONCTBAX
N cBs3ax;

Oby4arowuticss nonayHum 803MOXHOCMb HayYUMbCS:

* OCYLLECTBNATbL PaCLUMPEHHBbIA MOMCK MHGOPMaLMKM C UCMNONb30BaHMEM PECYPCOB OUBNMOTEK ©
cetn VIHTepHeT;

* 3anucblBaTb, (bMKCUpoBaTb MHAOPMALIMIO 00 OKPYXKAKOLWMX ABMEHUAX C NMOMOLLBIO MHCTPYMEHTOB
WKT;

* OCO3HaHHO 1 NPOM3BOSIBHO CTPOUTL COOOLLEHNSA B YCTHOW M MUCbMEHHON hopME;

* OcywecTBNATL BbIOOp Hanbonee 3adEKTUBHBLIX CMOCOOOB peLleHnst 3adad B 3aBMCUMOCTU OT
KOHKPETHbIX YCNOBUN;

* CTPOUTb FIOrMYEecKoe pacCyXoeHue, BKMlYvarllee YCTaHOBMEHWE MNPUYUHHO-CNEOCTBEHHbIX
cBA3en;

* MOTYT BblIATM Ha TEOPETMYECKUIN YPOBEHb PeLLEeHNd 3aday: peLleHne no onpeaesieHHoMy MnaHy,
BnageHne OCHOBHbIMY MPpMEMaMU peLLeHns, OCO3HaHUA OeATENBHOCTM MO PELUEHUIO 3adauun.

B cdhepe KOMMYHUKaTUBHbIX YHUBEPCASbHbIX Y4EOHbIX OENCTBUIA YYaALLNXCS:

* afeKBaTHO MCMONb30BaTb KOMMYHUKaTUBHbIE, NPEXAE BCEro - peyeBble, cpeacTBa ANg peLleHus
pasnuyHbIX KOMMYHWKaTMBHbIX 3agay, CTPOWTb MOHOMornyeckoe coobuieHne, BnageTb
aunarnormdeckorn hopMon KOMMYHUKaLUMK, UCMNOMb3Ys, B TOM Ynucne cpeactsa U MHCTpyMeHTbl KT un
ANCTaHUMOHHOIO 06LLeHNs;

* JOnyckaTb BO3MOXHOCTb CYLLECTBOBaHWUS y NOAEeV pasnuyHbiX TOYEK 3peHusi, B TOM Yucre He
COBMafawLnxX C ero CODCTBEHHOMW, U OPUEHTMPOBATbLCA Ha MO3MLUMI0O MapTHepa B OOLEHWUM K
B3aMMOAENCTBUMU;

* Y4UNTbIBaTb PasHble MHEHWUS U CTPEMUTBCS K KOOpAMHALMMW Pa3fMYHbIX NO3VLNIA B COTPYOHNYECTBE;
* hopmMynnpoBaTb COGCTBEHHOE MHEHNE U MO3NLMIO;

* OroBapvBaThbCs 1 NpUXoauTb K OOLLEMY peLleHUto B COBMECTHON AEeSATENbHOCTM, B TOM YMCre B
CMTyauMmn CTOMNKHOBEHUS MHTEPECOB;

Obyuarowjuticsi Nosy4um 803MOXHOCMb Hay4YUmbCsi:

* yuMTbIBaTb W KOOPAMHUPOBATH B COTPYAHUYECTBE OTNMYHbIE OT COOCTBEHHOW MO3NLMW APYrux
noaen;

* Y4UNTbIBATb PasHble MHEHWUS U MHTEpPeChl 1 06OCHOBBLIBaTb COOCTBEHHYIO MO3NLIMIO;

* MOHVMMaTb OTHOCUTENTBHOCTb MHEHWUI U NMOAXOAO0B K PELUEHNIO NPObnemb;

* aprymeHTupoBaTb CBOK MO3NLMIO W KOOPAMHUPOBATb €€ C MNo3vuMsiMM MNapTHEPOB B
COTpyAHMYECTBE Npy BbipaboTke 0OLLEero peleHnsi B COBMECTHOW AeATENbHOCTY;

e 3agaBaTb BOMPOCHLI, HeoOXoouMble ANsi  OpraHu3auun COOCTBEHHOW OeATEeNnbHOCTU U
COTPYAHMYECTBA C NapTHEPOM;

* OCYLIECTBNATb B3auMMHbIA KOHTPONb W OKasbiBaTb B COTPyAHUYeCcTBe Heobxoaumyro
B3aVMOMOMOLLb.



MpeameTHbIle:

- OpMEHTMPOBAaTbCA B SABMEHUSIX W OObEKTaX OKpyXKaloLWero Mupa, 3HaTb rpaHuubl  UX
NPUMEHNMOCTY;

- NOHUMaTb onpeaeneHns MPU3NYECKUX BENUYMH U MOMHUTL onpeaensiowme dopMynbl;

- MOHMMAaTb KakUM (OM3UYECKMM MPUHLUMMNAM M 3aKOHaM MOAYMHSIIOTCS T€ UNU MHble OBBbEKTbI U
ABNEHNSA NpMpoabl;

- 3HaHMe Mofeny Nnoucka peLLeHnn 4ns 3agad no pusmke;

- 3HaTb TEOpPEeTMYECKMe OCHOBbI MaTeMaTHKN.

- NpMMeYaTb MoAEenu SIBMeHUn 1 06EKTOB OKPYKatoLLEro MMUpa;

- aHanusMpoBaTb yCrioBue 3afauu;

- nepecopMynupoBaTb M MOAENNPOBaTb, 3aMEHATb UCXOAHYHO 3aaavy ApYyrow;

- COCTaBNATb MiaH peLleHuns;

- BblABMraTb ¥ NPoOBepsiTb Npeanaraemble AN peLleHnst rmnoTesbl;

- BNageTb OCHOBHbIMW YMCTBEHHbIMW OnepaunsiMin, COCTaBMSIOLLMMM MOUCK PeLLeHUs 3aauun.

CopepxaHue nporpaMmMbl BHEYPOUHOM AeATeNIbHOCTU
7 knacc

BeepeHue. BeogHoe 3aHATMe. Llenu n 3agaum kypca. TexHuka 6e30nacHoCTy.

Ponb akcnepumeHTa B XXU3HU YeroBeka.

Teopusi: I3yunTb OCHOBbI TEOPUM NOrpeLllHocTen. MNorpelHoCT NPAMbIX U KOCBEHHbIX U3MEPEHUHN,
MaKkcMmarnbHasi MOrpeLlHOCTb KOCBEHHbIX W3MEpPEHUN, Yy4yeT MOrpeLlHoCTeENn W3MEepPeHuid npu
nocTpoeHun rpadmkoB. lNpeacraBneHne pesynbLTaTtoB U3MepeHnin B popme Tabnuuy, n rpadomkos.
lMpakmuka: OCHOBbI TEOPMM MOrPELUHOCTEN MPUMEHSTbL MPU BbIMNOSTHEHUN 3KCMEPUMEHTamNbHbIX
3a4a4, NpakTuyeckmx paboT. (c ucnonb3oBaHneM obopyaoBaHuA «To4vka pocTay)
Xapakmepucmuka 0CHO8HbIX 8U008 desimeribHOCMU:

MpuBOANTL MNpUMepbl OOBLEKTOB U3y4eHUs u3nkm (dmsmdeckme saBrneHus, dusndeckoe Teno,
BeLlecTBo, hmamndeckoe none). Habnogatb U aHanuanpoBatb usnydeckne saeneHns (pukcuposaTb
N3MEHEHUS  CBOWCTB OOBLEKTOB, CpaBHMBATb WX U  obobuwartb). [lo3HakoMnTbCA  C
3KCMEPUMEHTANbHBIM METOAOM MuccnenoBaHnsa npupogbl. COopka NpubOOPOB M KOHCTPYKLUUA.
Mcnonb3oBaHne namepuTenbHbIX NpubopoB. BeinonHeHne nabopaTopHbIX U MpakTudeckux pabor.
[narHoctuka u ycTpaHeHWe HeucnpaBHOCTEN NpubopoB. BbicTpavBaHMe rMNOTE3 Ha OCHOBaHWUM
NMEIOLLIMXCA AaHHbIX.

MexaHuka.

Teopusi: PaBHOMeEpHOE M HepaBHOMEpPHOe ABwkeHue. [padunyeckoe npeacrtaBrieHNE OBUMKEHUS.
PeweHne rpaduyecknx 3apad, pacyeT NyTM U CpegHen CKOPOCTU HepaBHOMEPHOrO OBUXKEHUS.
MoHATUE MHepUUN 1 MHEPTHOCTU. LleHTpobexxHasa cuna. MNpuMeHeHne AaHHbIX U3NYeCKUX NOHSATUN
B XXM3HEeOesaATeNnbHOCTM YenoBeka. Cuna ynpyrocTtu, cuna TpeHus.

lpakmuka: ccnegoBaHne 3aBMCMMOCTU CUMbl YNPYrOCTU, BO3HUKAIOLWEN B MPYXUHE, OT CTEMEHU
aecdopmauun  npyxuHel.  OnpegeneHne  koadpmumeHTa  TpeHust Ha  TpubomeTpe. (¢
ucnonb3oBaHueM o6opyaoBaHusi «Touka pocTar)

NccnepgoBaHue 3aBUCUMOCTU CUTbl TPEHUST OT CUIbl HOPMAarlbHOMO AaBleHMS.

Xapakmepucmuka OCHOBHbIX 8U008 desimesibHOCMUu:

AHanua Tabnuu, rpadmkoB, cxem. Monck oObsSCHEHMS Habnogaembim cobbiTaM. OnpegeneHvne
CBOWCTB NpuBOpPOB MO YepTexxam M MoAensm. AHanm3 BO3HMKAIOLWMX MPOBGNEMHbIX CUTYauui.
N3obpaxaTb cuUCTeMy KoopauHaT, BblOMpaTb Teno OTcyYéTa W CBsA3biBaTb €M0 C CUCTEMOWN
KoopaumHart. VMicnonb3oBaTb CUCTEMY KOOPAWHAT ONS1 U3yYeHUs NPSIMOSNIMHENHOrO OBWXKEHMS Tena.
Cbopka npnbOpPoOB M KOHCTPYKUMKW. Kcrnonb3oBaHne wu3MepuTernbHbIX NpuOopoB. BbinonHeHue
nabopaTopHbIX M MNpakTU4eckux paboT (¢ umcnonb3oBaHMeM obopypoBaHuMA «Touka pocTa»).
[OnarHoctuka u ycTpaHeHne HeucrnpaBHOCTEN NpubopoB. BbicTpavBaHMe rMNoTe3 Ha OCHOBaHWUK
MMEIOLIMXCA OaHHbIX. KOHCTpyupoBaHMe W ModenupoBaHue. BbinonHeHve 3agaHuii Mo
yCOBEpLLEHCTBOBaHMIO NpnbopoB. Pa3paboTka HOBbLIX BapuaHTOB OnbiTOB. Pa3paboTka n npoBepka
METOAMKM 3KCnepuMeHTanbHoW paboTtbl. Pabota B Manbix rpynnax. AHanuauvpyroT, BbibupaloT u
060CHOBbBIBAOT CBOE pelleHne, genctsus. [lpeactaBneHvMe pesynbTaToB MNapHOW, TPYnnoBOK
AesaTenbHOCTW. YyacTue B auanore B COOTBETCTBMM C NpaBuiaMm pe4eBoro noBedeHus.
MmapocTtatuka.

Teopus: 3akoH Apxumeaa, 3akoH NMackang, rmgpoctaTudeckoe AasreHne, coobLiatolmecs cocyabl,
rmgpasriMyeckne MallunHbl.



lNMpakmuka: 3adayu: BbITarlkMBalLWasad cuna B pas3nMyHbiX cucTemax; npubopbl B 3agadvax
(coobLaroumecs cocyabl, rmapaBnnyeckme MallnHbl, pblyaru, 6noku).

OKcnepnMeHTanbHble 3a0aHus:

1)namepenue cunsl Apxmmeaa,

2)U3aMepeHne MOMEHTa CUMbl, AENCTBYHOLLErO Ha pblyar,

3)u3mepeHne paboTbl Cunbl yNpyroctM nNpu nogbeme rpy3a C MOMOLULIO MOABUXKHOIO MMu
HenoaBwxXHOro 6noka(c ncnonb3oBaHMeM ob6opynoBaHuA «Touka pocTay)

XapakmepucmuKka 0CHOBHbIX 8U008 desimesibHOCMU:

AHanua Tabnuu, rpadukos, cxem. Nonck o6bACHeHNA HabntogaeMbiM cobbiTuam. Cbopka npmnbopos
N KOHCTpyKumMin. lKcnonb3oBaHne W3MepUTENbHbIX NPUBopoB. BbinonHeHne nabopaTopHbIX U
npakTnyeckux paboT. [uarHocTMka K yCTpaHeHue HeucnpaBHOCTENW NpubopoB. BbicTpanBaHme
rMMnoTe3 Ha OCHOBaHUW MMeLMXCa AaHHbIX. KoHCTpynpoBaHve un mopenupoBaHue. Paborta B
ManbIX rpynnax. AHanuaupyloT, BblIOMpaldT M ODBOCHOBBLIBAKOT CBOE pelUeHune, OeNCTBuS.
MpenctaBneHme pe3ynbTaToB MapHOMW, TPYNMOBOW OeATenbHOCTM. [logrotoBka COOBLLEHUN K
[OKNagoB.. YyacTue B guarnore B COOTBETCTBMM C NpaBUiiaMmn pevyeBoro noBeaeHusl.

CraTuka.

Teopus: bnok. Poiyar. PaBHoBecue TBepabix Ten. Ycnosusa pasHoBecuss. MomeHT cunebl. [Npasuno
MOMeHTOB. LleHTp TsecTu. MiccnemoBaHue pasnnyHbiX MexaHuyecknx cuctem. KomobuHnpoBaHHble
3a4a4u, MCMOonb3ysi YCOBUSA paBHOBECUS.

lMpakmuka: \3arotoBneHne paboTatoLleln cuctemMbl GrOKOB.

Xapakmepucmuka 0CHO8HbIX 8UG08 0esimeibHOCMU:

AHanua Tabnuu, rpadmkoB, cxem. lNMouck obbsAcHeHNa Habniogaembim cobbituam. OnpegeneHue
CBOWCTB NpuBOPOB NO YepTexam U mMoaenam. AHanu3 BO3HMKAKOLLMX NPOOGMEMHBLIX CUTyauun.
Habniogate AgenctBne NpoOCTbIX MexaHu3MoB. [1o3HakoMuTbCs C  OM3NYECKOM  MOAENbIO
«abcontoTHO TBEpAoe Teno». Pewartb 3agaunm Ha npuvMeHeHue ycnosus(npasBuna) paBHOBECUS
pblyara. [MpuMeHATb ycnoeBue (MpaBWO) paBHOBECUS pblbara [Ansi OObACHEHMA OenCTBUS
pasnuMyHbIX MHCTPYMEHTOB, UCMOMb3YeMbIX B TEXHUKE U B ObITy. COOpka NpMbOpPOB U KOHCTPYKLINNA.
Mcnonb3oBaHne namepuTenbHbIX NpMOopoB. BeinonHeHne nabopaTopHbIX U MpakTUYECKMX paborT.
[narHoctuka u ycTpaHeHWe HeucnpaBHOCTEN MNpubopoB. BbiCTpavBaHMe rMNoTe3 Ha OCHOBaHWUM
UMEKLWMXCA AaHHbIX. KOHCTpyuMpoBaHMe W  MogenupoBaHue. BbinonHeHne 3agaHuMi Mo
YyCOBEPLLEHCTBOBaHMIO Npnbopos. Pa3paboTka HOBbLIX BapuaHTOB OnbiToB. PazpaboTka 1 npoBepka
METOANKM SKCNEPUMEHTANBHON paboTbl.

PaboTta B Manbix rpynnax. AHanu3upyoT, BblIOMpaloT n 06GOCHOBLIBAIOT CBOE peLleHue, AeNCTBUS.
MpenctaBneHMe pe3ynbTaToB MapHOMW, TPYNMNOBOW OeATENbHOCTW. [loarotoBka COOOLLEHMI U
aoknagoB. OCyLWeCTBMAKT CaMOOLIEHKY, B3aMMOOLIEHKY OEeATENnbHOCTWM. Y4yacTMe B Auanore B
COOTBETCTBMM C MpaBuiiaMmn pe4eBoro noBeaeHusl.

8 knacc

TennoBble ABNEHUS.

Tennosoe pacwupeHue Ten. MNpouecchl NNaBneHust n 0TBepAEBaHNS, UCMAPEHNS U

koHAeHcauun. Tennonepegayva. BnaxxHoCTb Bo3Ayxa Ha pa3HbIX KOHTUHEHTaX.
HemorHcmpayuu: 1. HabntogeHve TasiHus nbaa B BofeE.

2. CKOpOCTb MCnapeHnst pasfnnyHbIX XXNOKOCTEN.

3. TennoBble asuratenu OyayLiero.

JlabopamopHbie pabomesi (C ucnonb3oBaHueM o6opyaoBaHusi «Touka pocTar)

1. \ameHeHnst onvHbl Tena nNpu HarpeBaHUmM 1 OXINaXaeHUu.

2. OtTnmBka napadMHOBOro congartuka.

3. HabnwopaeHve 3a nnasneHnem nbaa

4. OT Yero 3aBMCUT CKOPOCTb MCNAPEHNS XXUAKOCTU?

5. HabnogeHvne TennonpoBOgHOCTM BOAbI M BO3AyXa.
Xapakmepucmuka 0CHOBHbIX 8U008 desimesibHOCMU:

CamocTosiTenbHO hopMynMpylOT NO3HABATENbHYIO 3a4ady. YMET C MOMOLLbIO BONPOCOB A00bIBaThb
HegocTawwylo  MHGopmaumio. Mcnonb3oBaHne U3MepuTernbHbIX  NpubopoB.  BbinonHeHne
nabopaTopHbIX U npakTudecknx paboT. [uarHocTvka M ycTpaHeHue HeucrnpaBHOCTEN NpubOopOB.
BbicTpanBaHue runoTes Ha OCHOBaHMU UMELLMXCA AaHHbIX. KOHCTpyupoBaHue u MogenvMpoBaHue.
BbinonHeHve 3agaHnii No yCOBEPLLEHCTBOBaHMIO NpMbopoB. PaspaboTka HOBbIX BApMaHTOB OMbITOB.
PaspaboTka M npoBepka METOAMKM 3SKCNepuMMeHTanbHon paboTbl. Pabota B Manbix rpynnax.
AHanuaunpyloT, BblIOGMpPalT M O0OOCHOBLIBAOT CBOE pelleHvne, pfencteus. [lpencraeneHue



pe3ynbTaTtoB napHoﬁ, prI'II'IOBOIZ DeATenbHOCTU. YyacTue B gmnanore B COOTBETCTBUM C npasunamu
pedeBoro nosegeHun4.

AnekTpuuyeckue IBNEHUA.

Mukpomnp. Mogenu atoma, cyuwiectBoBaBluMe A0 Hadana XIX. Uctopuss OTKpbITUS U OencTsus
ranbBaHMyeckoro anemeHta. Wctopua co3gaHusa anekTpodopHoM MalmHbl. OnbiT  BonbTa.
ONEeKTPUYECKUA TOK B ANEeKTponuTax.

HemoHcmpayuu: (c ncnonb3oBaHnem obopyanoBaHus «Touyka poctar)

1. Mogenu atomoB.

2. NanbBaHM4YecKkne anemMeHThbl.

3. Pabota anekTpodopHON MaLLMHBbI.

4. OnbiTbl Bonbta n MNanbeaHu.

JlabopamopHbie pabombi:

1. Co3gaHue ranbBaHN4EeCKUX 31EMEHTOB U3 NOAPYYHbIX CPEACTB.

2. DNEKTPUYECKMIA TOK B XKUOKOCTSAX.

Xapakmepucmuka OCHOBHbIX BUJOB AeSATENbHOCTMU:

YnpaBnsiT CBOer Mo3HaBaTenbHOW 1 y4eOHON AeATenbHOCTBIO MOCPEeCTBOM MOCTAHOBKU Lienen,
NNaHWPoOBaHUS, KOHTPOMA, KOPPeKuMnm CBOUX OEWNCTBMA M OLEHKM YCMELHOCTU YCBOEHUS.
CpaBHuBaloT cnocob u pesynbTaT CBOUX AEWCTBUA € o6pasLoM - JIMCTOM COMPOBOXAEHMS.
OOGHapyxunBatoT OTKIMOHEHUs1. O6AYMbIBAOT NPUYMHBI OTKIOHEHUIN. OCYyLLECTBNAT CAMOKOHTPOSb U
B3aUMOKOHTPONb. Vcnonb3oBaHne uamMepuTenbHbiXx NpubopoB. BbinonHeHne nabopaTopHbIX U
npakTndeckux pabot. [uarHocTMka WM ycCTpaHeHWe HeucrnpaBHOCTen npubopos. BbicTpanBaHue
rMnoTes Ha OCHOBaHUN MMEKLLNXCA AaHHbIX. KOHCTpyupoBaHue 1 MogenmpoBaHue.

OneKTpoOMarHUTHble ABMNEHUS.

MartmtHoe none B BewectBe. MarHutHas aHomanus. MarduTtHele Oypu. PasHoBMOHOCTM
3NEKTPON3MEPUTENBHBLIX NPMOOPOB. Pa3HOBNOHOCTM anekTpoaBuraTenen.
HemoHcmpayuu (¢ ncnonb3oBaHnemM o6opyaoBaHUA «ToYKa pocTar):

1. HarnsgHOCTb NoOBEeAEHUS BELLECTB B MarHUTHOM rore.

2. MNMpeseHTaumm 0 MarHMTHOM nore 3eMnn 1 0 MarHUTHbIX BypsX.

3. [leMoHCTpauns pa3HOBUAHOCTEN 3NEKTPOU3MEPUTENBbHBLIX NPUOOPOB.

4. HarnsagHoOCTb pasHOBUOHOCTEN anekTpoaBuraTenen.

JlabopamopHbie pabombi: 1. iccnegoBaHne pasnnyHbIX 3MEKTPOU3MepUTENbHbIX NpnbopoB.
Xapakmepucmuka 0CHOBHbIX 81008 desimesibHOCMU:

YnpaBnswT CBOElN MO3HaBaTeNbHOM U y4eOHON OeATenbHOCTbIO MOCPEeaCTBOM MOCTAaHOBKU LiENen,
NNaHMPOBaHUS, KOHTPOIS, KOPPEKLUUM CBOMX OENCTBUA M  OLEHKM YCMELUHOCTU YCBOEHMUSI.
CpaBHuBaloT crnocob u pesynbTaT CBOMX AEWCTBUA € oOpasLoM - JIMCTOM COMPOBOXOEHMS.
OOGHapyxunBatoT OTKIOHEHUs1. O0AYyMbIBaOT MPUYMHBI OTKITOHEHUIN. OCYLLECTBNAT CAMOKOHTPOSb U
B3aUMOKOHTPO/b.

OnTnyeckne ABNEHUA.

NcTouHnku cBeTa: Tennosble, MIOMUHECLEHTHbIE, UCKYCCTBEHHBIE. 3roToBneHne kamepsbl - 06cKypa
N uccnegoBaHve m3obpaxeHus ¢ nomolbio moaenu. MHorokpaTHoe u3obpaxkeHue npegmeTta B
HECKOMbKMX MIMOCKUX 3epkanax. M3rotoBUTb MEpUCKON U C ero MOMOLLbI NMPOBeCTU HabnwoaeHus.
MpakTnyeckoe MCMONb30BaHWE BOTHYTbIX 3epkan. 3puTernbHble  UNMNIO3MK, MOPOXOAAEMbIE
npenomneHnem ceeta. Mupaxu. Passntne BOMOKOHHOW ONTUKWU. Vcnonb3oBaHWe 3aKOHOB CBETa B
TEXHUKe.

LHemoHcmpauyuu(c ncnonb3oBaHmem obopyaoBaHus «Touyka pocTtar)

1. PasnnyHble NCTOYHMKM CBETA.

2. \3o6pakeHne npeameTa B HECKONbKUX MITOCKUX 3epKanax.

3. i306pakeHne B BOrHYTLIX 3epKarnax.

4. V\cnonb3oBaHWe BOSTOKOHHOW OMTUKM.

5. YcTtponcteo dhoToannapaToB, KWNHOMPOEKTOPOB, Karnengockonos.

JlabopamopHbie pabombi:

1. MarotoBneHne kamepsbl - 06CKypa U nccriefoBaHme n30bpakeHus C MOMOLLBI MOZENMN.

2. MNpakTuyeckoe NpUMEHEHNE NOCKUX 3epKar.

3. NpakTnyeckoe Mcnonb3oBaHMe BOrHYThIX 3epKar.

4. N3roToBneHve nepuckona n HabnogeHms ¢ MOMOLLBIO MOZENMW.

Xapakmepucmuka OCHOBHbIX 8UG08 OesimenbHOCMU!



yl'lpaBJ'IFlIOT CBOEN NnosHaBaTeslbHOM U yqe6H0|7| OeATenbHOCTbO NOCPENCTBOM MOCTAHOBKU uenen,
nnaHNpoBaHUA, KOHTPOIA, KOPppeKUunn CBOUX OENCTBUN N OLLEHKU YCMNeLwHOCTN yCBOEHUA. Boeigensior
n q)OpMyJ'IVIpy}OT no3HaBaTesibHYy0 Uellb. BblaenstoT KonnyectBeHHbIe XapaKTepucTukmn 006BHEKTOB,
3afaHHble ClioBaMu. an/IHI/IMaPOT No3HaBaTellbHYO LUeJlb N COXpPaHAKT €€ Npu BblINONTHEHUN
y‘-le6HbIX aencteun. OcosHatoT cBon aenctans. IMetoT HaBbIKK KOHCTPYKTUBHOIO obuieHnsa B manbix
rpynnax.

Yenosek u npupoaa

ABTOMaTMKa B Hawlewn Xu3Hu. Npumepbl UCNOMb30BaHUS aBTOMAaTUYECKMX YCTPOWCTB B Hayke, Ha
npoussoacTee u B 6bITy. Cpeactea ceA3n. Pagno u TeneBuaeHue. AnbTepHATUBHbLIE UCTOYHUKM
aHeprun. Bwugpl  anekTpocTaHuui. HeobXoaMMOCTb  3KOHOMWUWM  MPUMPOAOHBIX  PECYPCOB MU
NCNONb30BaHUSA, HOBbIX 3KOSNTOMMYHbLIX M 6e30nacHbIX TeXHoMNorMn. Hayka n 6esonacHocTb nogen.
HemoHcmpauyuu: 1. poTomatepmans! 1 criangbl No Teme.

JlabopamopHsie pabomesi: 1./13y4yeHne AencTBUn CpeacTs CBA3W, pagmo 1 TeNeBnaeHus.
Xapakmepucmuka OCHO8HbIX 8UG08 OesimesIbHOCMU:

CamocTtoaTensHO hopMynupyIOT NO3HABaTENbHYIO 3a4ady. YMERT (M pa3smBatoT) CNOCOBHOCTL C
MOMOLLbI0 BOMPOCOB A06bIBaTh HEAOCTAKOLLLYI0 MHGOPMaLNIO.

9 knacc

KuHemaTtuka
Cnocolbbl onucaHus mexaHuyeckoro aswkeHusi. Cuctema otcyeTa. [MpsiMOnNMHENHoe OBWXEHME.
[MpsiMONuHeNnHOe paBHOMEpPHOE [ABWXKEeHWe no nnockoctu. [lepemelleHne WM CKOpPOCTb Mpu
pPaBHOMEPHOM MPSIMONTMHENHOM ABMXEHMM MO NiockocTu. OTHOCUMTENBHOCTL ABMXEHUS. CnoxeHne
ABuxeHnn. MNpuHUMn He3aBMCUMOCTU ABWXKEHUN. KpuBonuHenHoe aswxkeHue. [BuxeHune Tena,
OpPOLLEHHOro NMOoA YrrioM K ropu3oHTy. PaBHOMEpPHOE ABWMXXEHUE MO OKPY>KHOCTU. YTroBasi CKOPOCTb.
Mepuog v yacTtoTa BpaweHnsi. CKopocTb
N YCKOPEHWNE MpU PaBHOMEPHOM ABUXKEHUM MO OKPY>KHOCTM.
JlabopamopHbie pabomsi(c ucnonb3oBaHneM obopyaoBaHusi «Touka pocTar):

1. W3yyeHune gBuxeHus cBOOOAHO NagaroLero Tena.

2. W3yyeHune OBMXXEHUSA MO OKPYKHOCTH.
lMpumepHbie meMbl MPOEKMHbIX U Uccriedo8ameribCKux pabom:

1. OnpegeneHne CKOpPOCTM PaBHOMEPHOIO ABWMXXEHWSA MPU UCMONb3OBaHWM TPeHaxepa

«beroBasi AOPOXKKay.

2. WcTtopunyeckasi PEKOHCTPYKUMst OMbITOB [anunes no onpegeneHnto  YyCKoOpeHus

cBOoOOAHOro NageHuns Ten.

3. TlpuHUMnbI paboTbl NPNBOPOB AN UBMEPEHNS CKOPOCTEN U YCKOPEHUNA.

4. TlpumMeHeHne CBOOOAHOrO NageHnsa ans U3MepeHNs peakuum YenoBeka.

5. Pac4et TpaekTopum ABUXKEHMS NEPCOHaxen pacckasoB P.Pacna.
Xapakmepucmuka OCHO8HbIX 8udo8 JdesimesibHOCMU. YTEHUEe W ODOCyXOeHne TekcTa cTaTen
WHTEPHET-CaNToB, OOCY)XAEeHMe [OKNadoB W Npe3eHTauui, COCTaBIIEHWE W peELLeHMe 3agad,
obcyxaeHne cnocodoB pelleHnst (nogrotoeka k O3 no umsmke).

OvHamuka
MHepumanbHble cuctembl otcdeta. Cuna. 3akoHbl HbioToHa. [BwKeHne Tena nog OenctBuem
HeCKoMnbkMX cun. [BWXeHne CcucTembl CBSA3aHHbIX Ten. [uHamuka paBHOMEPHOrO OBVXEHWS
MaTepuanbHON TOYKM MO OKPYXHOCTU. Knaccbl cun. 3akoH BCEMWMPHOrO TAroTeHus. [BukeHue
nnaHet. MckyccTBeHHble cnyTHUKM. ConHeyHas cuctema. Mctopus pasButua npeactaBneHun o
BcenenHon. CTpoeHne n apontouns BceneHHon.
JlabopamopHbie pabomsi(c ncnonb3oBaHnem obopyaoBaHuA «Tovka pocTay):
1. W3mepeHue macchl Tena c UCMONb30BaHNEM BEKTOPHOIO Pa3rfoXeHUs CUrbI.
2. WN3yyeHne kvHemMaTMKm M OUHAMUKA PaBHOYCKOPEHHOro ABWXEHUs (Ha npuMmepe
MalmnHbl ATByaa).
3. WayyeHne TpeHusa ckonbxeHus.
lpumepHbie meMbl MPOeKMHbIX U uccriedogameribCKux pabom:
1. WcTopudeckass PEKOHCTPYKUMS onbiToB KyrnoHa u AMOHTOHa MO OMNpeaeneHuo
BEINMUYMHbI CUINbl TPEHUS CKOMNBXEHUS.
2. TllepBble NCKYCCTBEHHbIE CMYTHUKN 3eMMN.



3. Kak otnuyaioTca mMexaHuyeckue npouecchl Ha 3emre OT MexaHW4Yeckux MpoLEeCcCoB B

kocmoce?

4. Tena ConHe4vHon cncteMbl. OTKPLITUSI HA KOHYMKE Nepa.
Xapakmepucmuka OCHOBHbIX 8uU008 OesimeslbHOCMU: YTEHME W ODCYXOeHWe TekcTa cTaTen
WHTEPHET-CanToB, OOCYXOeHVWe [OKMagoB W Mpe3eHTauui, COCTaBleHME W pelleHve 3apad,
obcyxaeHune cnocobos pelleHus (nogrotoeka k O3 no umsmke).

Umnynbc. 3aKOH coxpaHeHUs umnysbca
Mmnynbc. WMN3ameHeHnMe wumnynbca MaTepuanbHOW Touku. Cuctema Ten. 3akOH COXpaHeHus
nmnynesca.
lNpumepHbie meMbl MPOEKMHbIX U Uuccriedog8ameribCKux pabom:

1. PeaktnBHOE OABWXEHNE B NpUpoae.

2. PaccneposaHve ATl ¢ NOMOLLBIO 3aKOHa COXpaHeHUst UMMynbca.
Xapakmepucmuka OCHO8HbIX 8uUd08 OesmeslbHOCMU: YTEHME W OOCYXOeHue TekcTa cTaTen
WHTEpPHET-CanToB, OOCYXAeHMe [OKNadoB W Npes3eHTauun, COCTaBfEeHWE W peLleHve 3agad,
obcyxaeHne cnocobos pelueHns (nogrotoeka k O3 no umsmke).

Cratuka
PaBHoBecue Tena. MomMeHT curnbl. YcnoBusi paBHoBecust TBepaoro Tena. MNMpocTble MexaHn3mbl.
JlabopamopHbie pabomsi(c ucnonb3oBaHnemMm obopyaoBaHusi «Touka pocTtar):
OnpepeneHne LEeHTPOB Macc pasnuyHblx Ten (Tpu cnocoba).
lNpumepHbie meMbl MPOEKMHbIX U Uccriedog8ameribCKux pabom:

1. TlpyMeHeHMe NPOCTbIX MEXAHW3MOB B CTPOUTENLCTBE: OT 3EMISHKM 40 HebGockpeba.

2. WccnepoBaHue KOHCTpyKUUKM Benocuneaa.
XapakmepucmuKka OCHOBHbIX U008 OesmesibHOCMU: YTEHNE W obCy)XOeHne TeKkcTa cTaTen
WHTEPHET-CaNToB, OOCY)XOEHWe [OKNagoB W Mpe3eHTauuil, COCTaBlieHME W pelueHve 3agad,
obcyxaeHne cnocobos pellenns (noarotoska k O'D no dmsmke).

MexaHun4eckue KkonebaH1s U BOJHbI
MexaHudeckne konebaHusi. [lpeobpas3oBaHuMe SHEpPrMM Npu  MEexaHUdeckux KonebaHusx.
MateMaTU4eckuin N NPYXMHHbIA MasTHUKN. CBOOOAHbIE, 3aTyxaloLwme U BblHY)KOEHHbIE kKonebaHus.
Pe3oHaHc. MexaHnyeckme BOMHbI. [1riMHa n CKOPOCTb BOSHLI. 3BYK.
JlabopamopHbie pabomsi(c ucnonb3oBaHnemM obopyaoBaHusi «Touka pocTtar):
N3yyeHmne konebaHnn HATSHOro MasTHUKA.
lMpumepHbie meMbl MPOEKMHbIX U Uccriedog8ameribCKux pabom:

1. CTpyHHble My3blKanbHbIE UHCTPYMEHTHI.

2. KonebaTenbHble CUCTEMBI B MPUPOLE N TEXHMKE.
Xapakmepucmuka OCHO8HbIX 8u008 JdesimesibHOCMU. YTEHME W ODOCyXOeHne TekcTa cTaTen
WHTEPHET-CanToB, OOCYXAeHMe [OKNadoB W Npe3eHTauui, COCTaBIEHWE W peELUeHVe 3agad,
obcyxaeHne cnocoboB pelueHnst (nogrotoeka k O3 no umsmke).

OneKkTpoMarHuTHbIe Koneb6aHUsA U BOMHbI
lMepemeHHbIN anekTpuyecknii Tok. KonebartenbHbil KOHTYp. BbIHyXOeHHble M cBobogHble 3M
konebaHusa. OM BOMHbI M NX CBONCTBA.
lMpumepHbIie meMbl MPOEKMHbIX U uccriedogameribCKux pabom:

1. TlpyHUUNbLI PaguoCBA3N U TENEBUOEHMS.

2. BnuaHue OM mnsnydeHuin Ha XunBble OpraHU3Mbl.

3. WsrotoBneHue ycTtaHOBKM AN 4eMOHCTpaumm onbitoB no SMU.

4. OnekTtpomarHutHoe uanyydeHne CBY-neun.

5. WcTopuyeckas pekoHCTpyKuma onbiToB AMnepa.
Xapakmepucmuka OCHO8HbIX 8udo8 dJdessimesibHOCMU. YTeEHUe W oOCyXaeHne TekcTa cTaTen
WHTEpPHET-CanToB, OOCYXOeHVWe [OKNagoB W Mpe3eHTauui, COCTaBleHue W pelleHve 3agad,
obcyxaeHne cnocoboB pelleHust (nogrotoeka k O3 no umsmke).

OnTukKka

NcTtouHmkn ceeta. [encteus cBeTa. 3akOoH MNPSIMOSIMHEMHOrO pacnpocTpaHeHnsa cBeTa. 3akoH
oTpaxeHus ceeTa. [MocTpoeHne n3obpaxeHUn B NNOCKOM 3epkare. 3akoH NpenioMiieHnsl CBeTa Ha
MMOCKON rpaHnLe ABYX OAHOPOOHbIX Npo3padHbiX cpeq. [penomneHue ceeta B npuame. ducnepcus
cBeTa. fBrneHMe MOfHOro BHYTPEHHeEro oTpaxeHusi. JIMH3bl. ToHkMe nuH3bl. [locTpoeHne
n3obpakeHnn, co3gaBaemMbiX TOHKMMKU NnH3amun. [na3 u 3apenne. OnTuyeckmne npudopsol.



JlabopamopHbie pabomesi(c ucnonb3oBaHnemMm obopyanoBaHusi «Touka poctar):

1. OkcnepuvMeHTanbHasi NPoBEpPKa 3aKOHa OTPaXKEHMWS CBETA.

2. WamepeHne nokasaTensi npenomrneHms Boabl.

3. W3mepeHune dokycHOro pacctosHms cobuparoLlent nmH3bl.
lMpumepHbie meMbl MPOeKMHbIX U uccriedogameribCKux pabom:

1. WcTopus nccnenoBaHnsi CBETOBbLIX SIBIIEHUIA.

2. Wcropwnueckas pekoHCTpyKUMst Teneckona Manunes.

3. W3roTtoBneHue kanemngockona.
Xapakmepucmuka OCHO8HbIX 8uUd08 JdesmeslbHOCMU: YTeHMe Wn ObOCyXaeHne TekcTa cTaTen
WHTEpPHEeT-CanToB, OOCYyXadeHWe [OKNadoB W nNpes3eHTauun, COCTaBfeHWe W pelleHve 3ajad,
obcyxaeHune cnocobos pelleHus (nogrotoeka k O3 no umsmke).

dusunka atoma u aToMHOro sgpa
CtpoeHune atoma. [llornolwieHne un wucnyckaHve ceBeta atomamu. OnTuyeckue cnekTpbl. OnbiTbl
Pesepcopaa. MnaHetapHas mopenb atoma. CTpoeHWe aTOMHOro siapa. 3apsifoBOe M MaccoBoOe
yucna. AaepHble cunbl. QHEPrsi CBSA3N aTOMHbIX A4ep. 3akoH pagnoakTMBHOMO pacnaga. Anbdga- u
G6eTa-pacnagbl. lMpaBuna cmeweHus. ApepHble peakumun. [eneHne u cuHTe3 spep. ApepHas
aHepreTuka. MctouHukm sHeprum ConHua u 3Be3d. Perncrtpauus sigepHbIX M3nydeHuid. BrivsiHue
pPaAMOaKTUBHbBIX M3MYYEHUA Ha >KUBble OpraHuaMbl. [o3vmMeTpusi. Jkonornyeckme npobnemsi
AOEPHON 3HEPreTUKu.
lNpumepHbie memMbl MPOEKMHbIX U UccriedosamerbCKux pabom:

1. Wctopusa nsyyveHuns atoma.

2. WamepeHue Kl conHeuvHon 6aTapewn.

3. HeBunaumble nanyyeHns B cnekTpe HarpeTbix Ten.
XapakmepucmuKka OCHOBHbIX U008 OesmesibHOCMU: YTEHNEe W obCy)XOeHne TeKkcTa cTaTen
WHTEepHEeT-CanToB, OOCYXOeHVWe [OKNagoB W Mpe3eHTauui, COCTaBfleHue W pelleHve 3agad,
obcyxaeHne cnocoboB pelueHns (nogrotoeka k O3 no umsmke).

PopmMbl OpraHusaumm oépasoBaTenibHOro npouecca:

- rpynnoBasi;

- NHAMBUAOYanbHas;

- bpoHTanbHas.

Bepywme TexHonorum:

Mcnonb3ytoTca  aneMeHTbl  Crneaylowmux TEXHONMOTMMIM: MpOoeKTHasl, NpobrneMHoro obyyeHus,
NHPOPMaLNOHHO-KOMMYHMKALMOHHAA, KPUTUYECKOTO MbILLITEHNS, NpobneMHOro anarnora, urpoeasi.
OcHOBHbIe MeTOAbI paboTbl Ha ypoKe:

Begywmmmn meTtogamm obydeHUsi ABMSAKOTCS: YaCTUYHO-MOMCKOBOW, METo4 MaTeMaTU4ecKoro
MOAENNPOBaHUS, aKCMoOMaTUYECKUA MeToq,.

dPopmbl KOHTpONS:

Tak Kak 3TOT KypC sIBNSIeTCA AONOSNTHUTENbHBIM, TO OTMETKa B Bannax He CTaBuTcs.

Yyawumncs yuntca oueHnBaTtb cebs U Apyrux cam, Y4To No3BOSISIET pa3BMBaTh YMEHMS caMoaHanusaa
N CnocobCTBYeT PasBUTUIO CaMOCTOSITENBbHOCTU, Kak CBOWCTBY JIMYHOCTM ydauwierocsl. BbisiBneHune
MPOMEXYTOUHbIX M KOHEYHbIX Pe3ynbTaToB Y4YallMXCA MPOUCXOAUT 4Yepe3 MpaKTUYECKYHo
OEeATENbHOCTL; 3a4eTHble paboThl:

* TemaTudeckas noabopka 3agad pasnUYHOIO YPOBHSI CITOXHOCTU C NpeacTaBfieHNMEM pasHbIX
MeTo0B peLueHns B BUIE TeKCTOBOIro AOKYMEHTa, npe3eHTauuun, dnaw-
aHumauum, Bugeoponuka unm web - ctpaHuubl (canta)

* BbiCTaBKa MPOEKTOB, Npe3eHTauui;

* OEMOHCTpaLMs 3IKCMEepUMEHTa, KayeCTBEHHOW 3adaduM C Ka4yeCTBEHHbIM (YCTHbIM WM B BUAe
NPUNOXeHns, B TOM u4ucre, npeseHTauuen) onucaHuem mnpouecca Ha 3aHATUKM, decTuBane
3KCMEPUMEHTOB; oM3nveckne onumnmagpl.



KaJIeHIlapHO-TeMaTI/I‘leCKOC IJIAHUPOBAHUEC 7 Kiaacce

No
/o

[Hara
MIPOBEACHUS
Ilnan | dakr

Tema 3auarus

Hcnosb3oBanue
00opy/aoBaHus LIEHTPa
€CTECTBCHHOHAYYHOH M
TeXHOJIOTH4eCKOMH
HaNpaBJICHHOCTEH

«Touka pocray

IIpUMEYaHue

1. BBenenue (14)

BBonnoe 3anarwe. llenm wu | KomnbrorepHoe
3a/1a4uu Kypca. TexHuka | obopynoBaHue
1 0€30MaCHOCTH.
2. Posib 3KCnIepuMeHTa B KM3HM YesaoBeKa (34)
CucreMa eMHUIL, TIOHATHE O Kommnbroreproe
MIPSIMBIX " KOCBEHHBIX | 000py/I0BaHHE
2 W3MEPEHUSIX
DU3NYECKUN IKCIIEPUMEHT. O6opynoBanue s
Buner (hbUBUYIECKOTO | JEMOHCTPAIIHIA
JKCIIEPUMEHTA.
[TorpentnocTh HU3MEPEHUS.
Bunnr
MOTPENTHOCTEN W3MEpEHUS.
Pacuér
3 TTOTPEITHOCTH U3MEPEHUSL.
JlaGopaTtopnas pabota OGopynoBaHue s
«3mepenune oObema TBepaoro | JaboparopHbix  paboT U
Tenay. [IpaBuna opopmieHUsT | yYEHUYECKUX OMBITOB
4 nabopaTopHO pabOTHI.
3. Mexanuka (84)
PaBHOMepHOE u | OGopynoBaHue s
HEpaBHOMEPHOE nabopaTopHbIX  paboT U
5 JIBUKCHUSI. YUEHUYECKUX OTBITOB (Ha
I'paduueckoe npencrapienue | 0ase kommuekros 1 OI'D)
6 JIIBUKEHU.
Pemenue rpaduueckux 3amad,
pacueT TMyTH M CpeAHel
CKOPOCTH
7 HEPaBHOMEPHOTO JIBIKECHHSI.
[Tonstue WHEpLUU u
MHEPTHOCTH.
8 IenTpoOexHas cuia..
9 Cuna ynpyrocty, cuna tpeHust | O6opymoBanue s
JlaGopatopHas paboTa Ja0opaTopHbIX  paboT W
«MccneoBanye 3aBUCUMOCTH | YIEHMYECKUX OIBITOB (Ha
CHJIBI ynpyroctu, | 6ase kommexTos a1 OI'D)
BO3HHUKAIOLIEH B
10 HIPYXKHUHE, oT CTENECHU




nedopMaruu
MIPY)KUHBD).

Jlaboparopnas paboTa
«Onpenenenue kodpduirenra

11 TPEHUsl Ha TPUOOMETpEY.
JlaboparopHas paboTa OGopynoBanue 1Jis
«MccnenoBanue 3aBUCUMOCTH | JaOOpaTOpHBIX  paboT U
CWJIBI TPEHUS OT CHUJIBI YUEHUYIECKUX OTIBITOB
12 HOPMAJILHOTO JTABJICHUSD.
4. I'uapocratuka (124)
[ImotHOCTE.  3amaua  maps | OGopynoBaHue TUTST
13 I'epona JIEMOHCTpPAITHA
Pemrenne 3amaq moBBIIICHHOM
CJIOKHOCTH Ha pacuer
IJIOTHOCTH
14 BCIIICCTBA.
Pemrenue 3aga4 moBLIIEHHON O6opynoBanue s
15 CJIOKHOCTH JIEMOHCTpAIUit
JlaBiieHME KUIKOCTH M Tasa.
3aKoH
16 ITackamns
17 Coo0mmaronmecs: COCy/bl.
JlaGopaTtopnas pabota OGopynoBaHue s
«M3roToBiieHne MOJICNI | TaOOpaTOpPHBIX paboOT W
18 (hoHTaHa» YYCHHUECKUX OIBITOB (Ha
JlaboparopHas paboTa 6a3e komiuiekToB st OI'D
«U3rotosneHue MOJIEIIH
19 (dhoHTaHa»
3akon Ilackans. /laBiaeHue B
JKUAKOCTAX U raszax.
['mapaBnuyueckre MalIvHb.
20 Coo01maronmecs: CoCcypl.
BritankuBaromas cuna. 3akon | O6opynoBaHue VIS
21 Apxumena. JIEMOHCTpAIuit
JlaboparopHas paboTa O6opynoBanue st
«BrIsicHeHHE yCIOBHS | TabopaTOpHBIX  paboT U
IJIAaBaHUSA YUEHUYECKUX OTBITOB
22 TEI.
brok 3anau Ha 3akoH Ilackans, | O6opynoBaHue JUISL
23 3aKOH ApXuMena. JIEMOHCTpAaIUit
bnoxk 3agau Ha 3akoH Ilackans,
24 3aKOH ApXumena.
5. Cratuka (104)
25 Bbnoxk. Peryar. O6opynoBanue TS
PaBHOBecre  TBepAbIX  Tel. | AEMOHCTpAIMi
MomeHT cunsl.IIpaBuio
26 MOMEHTOB.
Lentp Tshkectu. | O6opynoBaHue JUISt
HccnenoBanue pa3NUUHBIX | AEMOHCTpAIUN
27 MEXaHUYECKHX CHCTEM
28 KomMmOunupoBaHHbIe 3a1a4H,




HCIOJIB3YS YCIOBUS
paBHOBECHS.

KoMOuHupoBaHHBIC 33a1a4H,
UCTIOJB3Ys yCIOBHS
29 paBHOBECHS
JlaboparopHas paboTa OGopynoBanue 1Jis
«U3rorosnenue padoratomeld | maboparopHbix pabor U
CHUCTEMBI OJIOKOBY». | yUEHHYECKUX OTBITOB (Ha
Odopmienue 6a3e komruiekToB aist OI'D
30 paboTHI.
Pabota HaJ MIPOEKTOM
«bnoxmy.
JlabopaTtopnas pabota
«M3rotoBiienue paboTaroIei
31 CUCTEMBI OJIOKOBY.
JlabopaTtopnast pabota OGopynoBanue s
«M3roroBnenue pabdoraromei | maboparopHbix pabor U
32 CHCTEMBI OJIOKOBY. YIEHHUYECKUX OTIBITOB
33 OdopmiieHue paboTHI. KommerotepHoe
34 3amuTa MPOEKTOB. 00opyIoBaHue




KaHeH):[apHO-TeMaTI/I‘leCKOC IJIAHUPOBAHUE 8 knace

Ne | JlaTa Tema 3aHATHA
/T | IpOBEICHUS

Ilnan | dakr

Hcnoan3oBanue
o0opynoBaHus
LHeHTpa
€CTeCTBEHHOHAYYHOI
U TeXHOJIOTHYeCKOM
HalNpaBJeHHOCTel
«Touka pocray

IIpUMeYaHue

1. BBenenue (14)

Beomnoe 3amstme. llenu u | KommnberorepHoe
3a/1a4uu Kypca. TexHuka | obopynoBanue
1 0€30MMaCHOCTH.
2. TenioBble siBjienus (12 4)
Pa3nooOpasue terioBbix | KomnbroTepHoe
sBieHui. TeraoBoe pacuiupeHue | 000pyI0BaHue
2 TeJl.

JlaGopaTtopnas pabota
«3menenns JAJIMHBI T€J1a IIpU

OGopynoBanue s
1abopaToOpHBIX paboT

HarpeBaHUU U OXJIAXKJICHUM. u YIEHUYIECKHIX

3 OTIBITOB
Tennonepenauya Habmronenue OGopynoBanue  mis
TETUTONPOBOIHOCTH BOJIBI JIEMOHCTpAITHA

4 BO3yXa.

JlaGopaTtopnas pabota
«3mepenue yaenbHOU
TEIIOEMKOCTH Pa3IUYHbIX
5 BEILECTBY.

[naBneHue u oTBEpICBaHUE.
JlabopaTtopHas pabora «OTirBKa
6 napauHOBOTO COJIIATHKAY

OGopynoBaHue s

1abopaTOpHBIX padoT
n YUIEHUYECKHUX
onmeITOB  (Ha  0Oase
KOMILIEKTOB 111 OI'D

JlaGopaTtopnas pabota
«Habmoaenne 3a 1uiaBIecHuEM

OOGopynoBaHue s
1abopaTOpHBIX padoT

JBJIa» u YYEHUYECKUX
7 OIIBITOB
Pertenune onuMInaaHeIX 3aaa4 O6opynoBanue  ans
Ha ypaBHEHHUE TEIIOBOTO | AEMOHCTPALHUH
8 banaHca
Pertenune onuMnnagHeIX 3aaa4 O6opynoBanue  ans
9 Ha pacyéT TEIUIOBBIX IPOIECCOB | IEMOHCTpaIUi
10 JlaGopaTopus kpuctayorpaduu.
Hcnapenue u koHACHCAIUS. O6GopynoBanue  amns
11 JIEMOHCTpaIuit
CocrtaB atmMocdepsl, O6GopynoBanue  ans
HaOI0IeHHE TTepexoaa JEMOHCTpAIHi
HEHACBHIIIICHHBIX MTapPOB B
12 HAaCHIIIEHHBIE.
BnaxHocTh Bo3myxa Ha pasHbix | OOopynoBaHue — Ais
13 KOHTHHEHTAX JIEMOHCTpaIuit

3. DuiekTpuyeckue siBjaeHus (84)

Mukpomup. Monenu atoma,
14 CyllecTBOBaBIIME A0 Hayana XIX

OGopynoBanue  ams
JEMOHCTpalui




Hcropus OTKpbITUA U AEUCTBUSA KommnsrorepHoe

15 rajbBaHUYECKOr0 AIEMEHTA 00opyI0BaHNe
Ucropus CO31aHus
3N1eKTPOHOpHOIA

16 MAaITHHBI
OnpiTel Bosbta. Dnexkrpuueckuit | Komnbrorepaoe

17 TOK B DJIEKTPOJIUTAX. 000pyTI0BaHNe
Pemenne onmumnuanaeix 3anad Ha | OGopynoBanue — ajs

18 3aKOHBI MIOCTOSTHHOTO TOKA JIEMOHCTpaIuit
Habntonenue 3aBucuMocTH O6opynoBanue  aius
COTIPOTHUBIICHHUS MMPOBOJIHUKA OT | JIEMOHCTpaIui

19 TEMIEPATYPHI.
JlabopaTtopHnas pabota OGopynoBanue s
«OmnpeneneHne CTOUMOCTH nabopaToOpHBIX paboT
M3pPACXO0O0BAHHOU u YUEHUYECKUX
AIEKTPOIHEPTUU onmpITOB  (Ha  0Oasze
10 MOIIIHOCTH TOTPeOUTENS M 0 | KoMIuiekToB 1iist OI'D

20 CYETUHKY»
Pemenne onmummnua HbIxX 3314 OGopynoBanue  mis

21 Ha TEIUIOBOE JEHCTBHUE TOKA JIEMOHCTpai

4. JaekTpoMarHuTHble siBJeHus (34)
DIIEKTPOMAarHUTHBIE SIBJICHMUSL. O6opynoBanue  amus
DIIEKTPOU3MEPUTEIBHBIE JIEMOHCTpaui

22 IpUOOPHI.
MaruutHas anomanus. | ObopynoBanue s
MaruutHrle JIEMOHCTpaun

23 Oypu
PasznoBugnoctu

24 AJICKTPOIBUTATEIICH.

5. OnTuyeckue siBjenus (74)
Hcrounuku cBeTa: TEIUIOBBIE, O6opynoBanue  ais

25 JIFOMUHECLICHTHEIE JIEMOHCTpAaIUit
MHuorokpatHoe n3o0pakeHue
npeaMeTa B HECKOJIBKUX IIOCKUX

26 3epKaax.
N3roToBUTH NEPUCKOII U CETO O6opynoBanue  amus
MOMOIIBIO MIPOBECTHU | AEMOHCTpALIUA

27 HAOJIFOIEHUS
[IpakTdeckoe UCHoib30BaHNE O6opynoBanue  amus

28 BOTHYTBIX 3€pKaJjl JIEMOHCTpAaIUit
3puTeNbHbIE UILTIO3HUH, O6GopynoBanue  ans
MOPO’KIaeMbIe TTPETIOMIICHUEM JEMOHCTpAIHi

29 cBeTa. Mupaxu.

30 Pa3BuTHE BOJJOKOHHOW ONTUKH
Hcnonb3oBaHue 3aKOHOB CBETa B

31 TEXHUKE

6. YesioBek u npupoaa (44)

32 ABTOMaTHKa B HallleH )KU3HHU . KomnsrorepHoe

33 Panuo u TeneBuieHne obopynoBaHue
ANbTepHATHUBHBIC HCTOUHUKU

34 SHepruu. Buapl anekTpocTaHnii




KaHeH):[apHO-TeMaTI/I‘leCKOC IJIAHUPOBAHUE 9 kiacce

Ne
/o

[Hara
MIPOBEACHUS
Ilnan | dakr

Tema 3auarus

Hcnoan3oBanue
o0opyaoBaHus
LHeHTpa
€CTeCTBEHHOHAYYHOMI
U TeXHOJIOTHYeCKOM
HaNpaBJeHHOCTEel
«Touka pocray

IIpUMeYaHue

1. BBenenue (14)

BBomnoe 3amstue. llenm u | KomnberoTepHoe
3a/1auu Kypca. Texnuka | oGopymoBaHue
1 0€30MaCHOCTH.
2. Kunematuka (7 4)
CriocoObl onucanust O6opynoBanue  aus
2 MEXaHHYECKOTO JIBYKCHUS JIEMOHCTpPAITHA
[IpssMonMHENHOE paBHOMEPHOE O6opynoBanue  amus
NIBIDKECHUE o IJIOCKOCTH? | JEMOHCTPALINIA
Cmortps
3 13 KaKO# TOYKH HAOJFOIaTh
OTHOCHTETHHOCTD JBHKCHUS. OGopynoBanue s
4 CroxeHue NBUKEHUI. JIEMOHCTpaui
Jlabopamopuvie pabomul: OGopynoBaHue s
«M3ydenne NBMXEHUS CBOOOTHO | TabopaTOpHBIX padoT
najaroliero tena», «Mzydenue u Y4EHHUYECKHUX
5 JIBUKEHMS T€JIa 110 OKPY>KHOCTH» | OTBITOB
Kak u xyna noserena BULIHEBas OOGopynoBanue s
KocTtouka? PacueTr TpaekTopuu JIEMOHCTpaui
JBUKEHHS TEJ U IePCOHaKeH
paccka3zoB P.Pacm» 0
6 Mionxay3eHe
HcTtopuyeckas peKOHCTPYKIUS O6opynoBanue  ais
OIIBITOB Tamnnes 1o | JEMOHCTPALNI
OTIpeIeNICHUIO
7 YCKOpEHUS g.
Omnpenenenrue CKOPOCTU O6opynoBanue  amus
PaBHOMEPHOTO JIBUKECHHUS MPU JEMOHCTpAIHi
UCIIOJIb30BaHUU TPEHAXKepa
8 «0OeroBast TOPOXKKa.
3. Innamuxka (84)
Cuna Bonu, cuna yoexaenus unu | OGopynoBanue s
9 cuia - ¢puszndeckas BenuyuHa? JIEMOHCTpAINA
Jlabopamopnas paboma: Ob6opynoBanue s
10 «M3mepeHne Maccol Tena» 1a0opaTOpHBIX paboT
JIBM>KeHHUe Teaa HoJ JSHCTBHEM u YYEHUUECKUX
11 HECKOJIBKUX CHJI OTIBITOB
JIBukeHne cucTeMbl CBs3aHHbIX | OOopynoBanue st
12 Tel JIEMOHCTpaIuit
JlabopamopHuvle O6opynoBanue s
13 pabomui: «3ydenue TpeHus | 1abopaTopHBIX paboT




CKOJIbKEHUS» U YYEHHUYECKHUX
OTIBITOB

Junamuka paBHOoMepHOTro | OGopynoBanue  Jyist

14 JIBH)KEHUS 110 OKPY>KHOCTH JIEMOHCTpalui
Hcropus paszsutusa | O6opynoBanue  Ais
MIPEACTABICHUI JIEMOHCTpalun
0 Bcenennoii. Conneunas

15 CUCTEMA.
OTKpBITUS HA KOHUUKE Iepa. O6opynoBanue  aius
[IepBblie HCKYCCTBEHHBIE | IEMOHCTpaLuil
CIyTHUKH

16 3eMIIH.

4. Umnyjbc. 3aKoH coXpaHeHUs1 MMITYJibca (34)

17 Kax BBI IXTy Ha30BeTe... KommnsrorepHoe
PeaktuBHOE JIBIDKEHHE B | 000opynoBaHue

18 TIPUPOJIE.
PaccnenoBanue JITII ¢ nomompsio | KomnberoTrepHoe

19 3aKOHA COXpPaHEHUS UMITYIIbCa 000pyT0BaHKE

5. Craruka (24)

Jlabopamopnas paboma:
«Omnpenenenue HEHTPOB Mace

OGopynoBanue s
1abopaToOpHBIX paboT

pa3IUYHBIX TeJ (TpH crocoba)» u YYEHUYECKHUX
20 OTIHITOB
[Tpumenenne npocteix | KomneroTepHoe
MEXaHHU3MOB B CTPOUTENILCTBE: OT | 00OpyI0OBaHUE
3eMJISIHKH 10
21 HeOoCcKkpeda
6. Mexannveckue Kojie0anusi M BOJHBI (34)
Bunet  mastHukoB  u ux | ObopynoBanue s
22 KoJIeOaHuit JIEMOHCTpAaIuit
23 Yrto nepeHocut BoJiHA?
KonebGarenbuble  cucremMbl B
24 PUPOJIE U TEXHUKE
7. DJIeKTPOMATHUTHBIE KOJIe0aHUS U BOJIHBI (24)
DKcrepuMeHTallbHAs TPOBEPKa KommerotepHoe
25 cBOiicTB DM BOJIH. 0o0opyoBaHue
UccnenoBanue KommbrotepHoe
AJIEKTPOMArHUTHOTO obopymoBaHue
26 uznydenns CBU-neun
8. Onruka (44)
. UsrotoBnenne monenu KommerotepHoe
27 Kajei1ockona. 00opyioBaHue
DKcrepuMeHTallbHAs TPOBEpPKa O6GopynoBanue  ans
28 3aKOHA OTPaKECHHsI CBETA. JIEMOHCTpAINA
Jlabopamopnas paboma: Ob6opynoBanue s
«3mepenne mokazarens 1abopaTopHBIX PpadoT
MIPEIOMIICHUS BOIBD u YUEHUYECKUX
29 OTIBITOB
Kak otnuyarorces nmokaszarenu OGopynoBanue  ams
30 MIPEIOMIICHUS IBETHOTO CTEKJIa JEMOHCTpAIHiA

9. ®u3uKa aToMa U ATOMHOr0 siApa (44)




[lornomenue ©  HCIIyCKaHHE
CBETa

31 aroMamu. ONTHYECKUE CIIEKTPHI.
Nsmepenne KIIJ  conHeyHOM

32 Oarapen
Bnusiare paaroakTHBHBIX

33 W3JTY4YCHUH HA KHUBBIE OPTraHU3MbI
CriocoOpl 3a1UThl OT

34 palMOAKTHBHBIX M3JTy4EHHH

Kommnbroreproe
00opy10BaHNe
Kommbroreproe
00opyI0BaHNe




