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PABOYASI IMPOI'PAMMA

BHEYPOYHOIi IeiTeTbHOCTH «3aHHMAaTeIbHAsA PU3HKA »

AJIA 7-9 Kj1accoB (c mcnob30BaHHEM o0opynoBanud «To4uka pocTay)
na 2024/2025 yuebnbiii rog




HosicHuTeabHas 3anmucKa

Pabouast mporpamMma BHEYPOUHOH HeATEIBHOCTH MO (u3uke mist 7 - 9 KJIaccoB cOCTaBicHAa Ha OCHOBE
MPUMEPHON MTporpaMMel 1o gusuke 11t 7 — 9 knaccoB (mox penaknuei Kysnenosa A.A.), M.: «IIpocBemenue»,
2017 u COOTBETCTBYET
- ®enepanpHOMY 3akoHy «O0 00pa3oBannu B Poccuiickoit @eaeparm» No273-D3 ot 29.12.2012 roxa;
-OenepanbHOMY 00pa30BaTeIbHOMY CTaHIAAPTY OCHOBHOI'O OOLIEr0 0Opa3oBaHUs, YTBEP)KIEHHOMY IPHUKA30M
MunuctepcTa o0pazoBanus 1 Hayku PO Nel897 ot 17.12.2010 rona;
-[Ipuka3sy MunucrepctBa oOpazoBanusi u Hayku P® Nel577 or 31.12.2015 r» O BHeceHWH HM3MEHEHHMH B
(dbenepanpHBIi  00pa30BaTENBHBIA CTAHIAPT OCHOBHOTO OOIIET0 00pa3oBaHMsA, YTBEPKIEHHBIH TPUKA30M
MunuctepcTa o0pazoBanus 1 Hayku PO» Ne1897 ot 17.12.2010 roma»
-O0pazoBaTenbHOM MporpaMMe OCHOBHOTO OOIIET0 00pa30BaHus;
-Yuebnomy mrany OV
- [IpuMepHO# MporpaMMe OCHOBHOTO 0011ero o0pa3oBaHus 1Mo Gu3nuKe (0a30BBIN YPOBCHD).

IIporpamma paccuntana Ha 35 yacoB — 1 yac B Hezemnto B 7 knacce, 35 yacoB — 1 yac B Hezieno B § Kiacce,
34 yaca — 1 yac B Hexemno B 9 Kiacce.

Hannas pabodas mporpaMMa BHEYPOUHOW JNeATENbHOCTH 1Mo ($u3nke st 7 — 9 KiIaccoB COCTaBJI€HA Ha
ocoBe OOIT OO0 MKOYVY «l'orazckas COIl» u ¢ y4éToM METOAMYECKHUX PEKOMEHJALUH IO CO3JaHUI0 U
(YHKIIMOHUPOBAHHUIO B 00I1€00Pa30BATEIBHBIX OPTraHU3aIMSIX, PACTIONIOKEHHBIX B CEJIbCKONH MECTHOCTH U MaJIbIX
ropojax, UEHTPOB 00pa30BaHUsI €CTECTBEHHO-HAyYHOH M TEXHOJOIMYHOM HampaieHHocTel («Touka poctay)
(yTBepkaeHsl pacnopsbkeHneM MuHucTepeTBa npocsenieHus Poccuiickoit @enepanuu ot 12.01.2021 r. Ne P-6)
MpeaycMaTprBaeT MPOBEICHUE 3aHATHI C NCIOIb30BaHHEM 000pyAoBaHus IeHTpa «Touka pocTa»

Ilnanupyempble pe3yJbTaThl OCBOEHHsI IPOrPAMMbI BHEYPOUHOM 1esiITeJIbHOCTH «3aHUMAaTe/IbHasA PU3UKa)
(c ucnoib3oBanneM odopynoanus «Touka pocta») B 7-9 Kiaaccax.

Peanusaums nporpammbl CNOCOOCTBYET AOCTMXKEHUIO CrEAYIOLWMX pe3ynbTaToB:

JINYHOCTHBLIE:

B cdhepe NUYHOCTHbLIX YHMBEpPCAlbHbBIX Y4EOHbIX 4ENCTBUN YYaLLMXCS:

* yyebHO-No3HaBaTENbHbLIN MHTEPEC K HOBOMY y4yebHOMY MaTtepuany u cnocobam pelleHns HOBOW
3agauu;

* OpUEeHTauMsi Ha MOHMMaHue MpUYMH ycnexa BO BHe y4eOHOM AesATenbHOCTW, B TOM 4YUcrne Ha
caMoaHanuM3 M CaMOKOHTPONb pe3ynbTaTta, Ha aHanmM3 COOTBETCTBMSA pes3ynbTaToB TpeboBaHUAM
KOHKpEeTHOM 3agauu;

* CNOCOBHOCTb K CAaMOOLIEHKE Ha OCHOBE KPUTEPMEB YCNELLHOCTM BHE Y4€OHON AEATENbHOCTY;
Obyuyarowutics nony4um 803MOoXXHOCMb 0115 hopMUpPOB8aHUS:

* BHYTPEHHEN MO3MLUMM LUKOSIbHMKA Ha YPOBHE MOSIOKUTENbHOIO OTHOLUEHWUS K LUKONE, MOHMMaHus
HeoBbX0aNUMOCTU YYEHWUSs!, BbipaXKeHHOro B npeobnagaHumn y4ebHo-no3HaBaTebHbIX MOTUBOB;

* BblpaXXeHHOW YyCTOMYNBOWN y4ebHO-NO3HaBaTENbHON MOTMBALMMN YYEHUS,

* YCTON4YMBOro y4ebHO-N03HaBaTENbHOro MHTEpPeca K HOBbIM 06LLUM cnocobam pelueHns 3agad.

MeTanpeamMeTHble:

B chepe perynaTMBHBbIX yHMBEpPCaribHbIX Y4€OHbIX AENCTBUI YYHaLLMUXCA:

* nnaHupoBaTb CBOW [OEUCTBUSI B COOTBETCTBUW C MOCTaBfIEHHOW 3ajaverd U YCrnoBUAMU ee
peanusauuu, B TOM YMCre BO BHYTPEHHEM MNaHe;

* yYUMTbIBATb YCTAHOBIMEHHbIE NPaBuna B NIIaHMPOBaHUN U KOHTpone cnocoba peLueHns;

* OCYLLECTBNATb UTOrOBbIM M NOLLAroBbIN KOHTPOSb MO pe3ynbTarty;

* OUeHMBaTb NPaBUSILHOCTb BbINOMIHEHUS OENCTBUS HA YPOBHE afeKBaTHOW PeTPOCNEKTUBHOM OLEHKM
COOTBETCTBUA pe3ynbTaToB TpeboBaHNSAM AaHHOW 3a4a4n 1 3agadqHoun obnactu;

* aflekBaTHO BOCMPUHMMATb MNPEenJyIOKEHUA M OLEHKY yyuTenen, ToBapulien, poauTernen n Apyrux
noaen;

* pa3nuyaTb cnocob v pe3ynbTaT 4eNCTBUS.

Ob6yuyarowuticsi nomny4um 803MOXHOCMb Hay4umcs:

* B COTPYAHUYECTBE C yuMTENEM CTaBUTb HOBblE y4ebHble 3afaqu;

* MPOSABNATL MO3HaBATENbHYIO UHULMATUBY B y4eBbHOM COTPYyAHNYECTBE;

* CaMOCTOATENbHO afeKkBaTHO OueHMBaTb MPaBUNbLHOCTL BbINOMHEHUS [OEWUCTBUA U BHOCUTb
HeobXxoAuMble KOPPEKTMBLI B UCMOMHEHNE KaK MO XOA4Y ero peanusauuu, Tak U B KOHLEe AeNCTBUS.

B cdhepe no3HaBaTenbHbIX YHUBEPCASbHbIX Y4€0OHbLIX AENCTBUN yYaLLNXCS:



* OCyLeCTBNATb MOUCK Heobxoaumon WuHopMauuMm ANSa BbINOAHEHMS BHE Yy4ebHbIX 3agjaHun C
ncnonb3oBaHveM yd4ebHoW nuTepatypbl M B OTKPbITOM  MHAOPMAUMOHHOM  MPOCTPaHCTBE,
SHUMKNONeann, CNpaBoYHMKOB (BKITOYAst ANEKTPOHHbIE, LMPOBbLIE), KOHTPONMPYEMOM NPOCTPAHCTBE
NHTepHeTa;

* OCyLWEeCTBNAATb 3anuchb (hukcauunio) BbIGOpoUHOM MHGOPMauMM 00 OKpyXalLwem Mupe u o cebe
camMOM, B TOM 4ucre ¢ nomoLbio MHCTpymMeHToB UKT;

* CTPOUTb COOBLLIEHMS, NPOEKTBI B YCTHON U MMCbMEHHON hopME;

* NPOBOAUTL CPaBHEHME U KnaccuuKkaumio no 3agaHHbIM KpUTepUsMm;

* yCTaHaBNMBaTb NPUYMHHO-CNEACTBEHHbIE CBA3M B U3y4aeMOM Kpyre siBIIeHWUN;

* CTPOUTb paccyxaeHusi B popme CBA3N NPOCTbIX CyKaeHun 06 obbekTe, ero CTpoeHUn, CBOMCTBaX U
cBs3ax;

Obyyarowudics nony4um 803MOXHOCMb HayYUMbCS:

* OCYLLECTBNATb pacCLUMPEHHbIA MOUCK MHpOopMaLmm ¢ UCNoMNb3oBaHMEM pecypcoB Bubnunotek n cetn
NHTepHeT;

* 3anucbiBaTb, PUKCMPOBATbL MHAOPMAaLUIO 06 OKpYXaloLWKUX SBMIEHUAX C MOMOLLbI WMHCTPYMEHTOB
WKT,;

* OCO3HAHHO W MPOM3BOSIbHO CTPOUTL COOBLLIEHNSI B YCTHOW N MUCbMEHHOW hopME;

* OCyllecTBnsATb Bblbop Hambonee apekTnBHbIX CnNocoboB pelueHus 3agjad B 3aBUMCMMOCTUM OT
KOHKPETHbIX YCIOBUM;

* CTPOUTBL NIOMMYECKOE pacCyXAeHne, BKoYatoLLee yCTaHOBNEHNE NPUYNHHO-CNEACTBEHHbIX CBA3EN;

* MOryT BbINTU Ha TEOPETMYECKUA YPOBEHb PELLUEHMS 3aJadv: peLleHne no onpeaeneHHoOMy nnaHy,
BnageHne OCHOBHbIMY NPUeMamMu peLleHns, OCO3HaHNA AeATENbHOCTM MO PELLEeHNIO 3a4a4u.

B cdhepe KOMMYHUKATUBHbIX YHUBEpPCASbHbBIX YYEOHbIX 4ENCTBUIA YHaLLMXCS:

* afeKkBaTHO UCNONb30BaTb KOMMYHUKaTUBHbIE, MPEXAe BCEro - peyeBble, CpeacTBa ANs peLleHus
pasnnyHbIX KOMMYHUKATUBHbIX 3a4a4, CTPOUTb MOHOMNOrMYeckoe cooblieHre, BnageTb Ananormyeckomn
opmMON KOMMYHMKaLMK, UCNONb3ys, B TOM Ynucne cpeactsa U MHCTpymeHTol MKT n anctaHumoHHoro
obLeHus;

* gonyckaTb BO3MOXHOCTb CyLLECTBOBaHUS Yy MOAEN pasfuyHbIX TOYEK 3PEeHUsd, B TOM 4YUCIe He
coBnajawLmx C ero CobBCTBEHHOW, WU OPUEHTMPOBATbLCA Ha MO3MUMIO MapTHepa B OOLWEHUUM W
B3aMMOJENCTBUN;

* YYUTbIBATb PasHble MHEHUS U CTPEMUTBLCS K KOOPAMHAUUN PasfnnyHbIX NO3ULUIA B COTPYAHNYECTBE;

* (hopmynupoBaTb CO6CTBEHHOE MHEHME U NO3ULMIO;

* OOroBapuBaTtbCs M NPUXOaUTb K OOLLEMY pEeLUEeHU0 B COBMECTHOW AEeSATENbHOCTWU, B TOM 4Yucne B
CUTyaLuMmM CTONKHOBEHMS NUHTEPECOB;

Obyyarowudicsi Nosy4um 803MOXHOCMb HayYUMbCS:

* yuuMTbiBaTb M KOOPAMHUPOBATb B COTPYAHWYECTBE OTIIMYHbIE OT COOCTBEHHOM MO3WLMK OPYrnx
nwogen;

* YYUTbIBATb pasHble MHEHWSI N UHTEpPEeChl U 060CHOBbLIBATb COBCTBEHHYIO MO3ULNIO;

* MOHMMAaTb OTHOCUTENTbHOCTb MHEHWUI 1 NOAXOAOB K peLleHuto npobnemsl;

* apryMeHTMpoBaTb CBOI NMO3NLINIO U KOOPANHUPOBATL €€ C NO3ULUAMWN NapTHEPOB B COTPYAHMYECTBE
npwv BblpaboTke 0bLLEero peleHns B COBMECTHON AeATENbHOCTY;

* 3agaBaTb BOMPOCHI, HEOOXoANMbIE ANA OpraHM3auun COGCTBEHHOM AEATENBbHOCTU U COTPYyaHUYECTBa
C napTHepoMm;

* OCYLLECTBNATb B3aMMHbI KOHTPOSb M OKa3blBaTb B COTPYAHMYECTBE HEOOXO4MMYIO B3AaUMOMNOMOLLb.

MpeameTHbIle:

- OPMEHTMPOBATLCS B SBNEHMUSIX M 06bEKTAX OKpYKatoLLero Mmpa, 3HaTb rpaHuLbl MX MPUMEHUMOCTH;
- NOHMMaTb onpeaeneHns OU3NYEeCcKNX BEMUYMH U MOMHUTL onpeaenstowme popmynbl;

- NOHMMaTb KakUM (PU3NYECKUM MPUHLMNEM M 3aKOHaM MOAYMHSAIOTCA T€ UMM UHble OOBLEKTbI U
SIBMEHWs Npupoabl;

- 3HaHWe MoJenu Noucka peLleHnin ans 3agay no pusuke;

- 3HaTb TEOPETUYECKME OCHOBbI MaTeMaTUKM.

- NpyMeYaTb MOAENN ABMEeHU N 06 BEKTOB OKPYXKatoLLLEero M1pa;

- aHanu3npoBaTb ycrioBue 3agayu;

- nepechopmynmpoBaTb 1 MOAENMPOBATb, 3aMEHSITb UCXOAHYH 3aaavy ApYrow;

- COCTaBNATb NMaH peLleHus;

- BblABMraTb 1 NpoBepaTb NpeanaraemMble ANs pELEHUst TmnoTessbl;



- BNageTb OCHOBHbIMU YMCTBEHHbBIMY OnepaunsiMi, COCTaBMAOLLMMN MOUCK PELLEHNSA 3aaun.
CopepxaHue nporpaMmmMbl BHEYPOUYHON AEATESIbHOCTU
7 knacc

BeepgeHue. BeogHoe 3aHsTHe. Llenn n 3agaym kypca. TexHuka 6e3onacHoCTu.

Ponb akcnepumeHTa B XU3HU YyernoBeka.

Teopus: N3yunTb OCHOBbI Teopun MNorpeHocTen. MOorpewHoOCT! NPSMbIX U KOCBEHHbLIX U3MEPEHUHN,
MakcumarnbHasi MOrPEeLHOCTb KOCBEHHbIX W3MEPEHWN, Yy4eT MOrpelwHoCTen U3MEPEHUn npwu
nocTpoeHuu rpacdmkoB. [NpeactaBneHne pesynbTaTtoB n3mMepeHnin B oopme Tabnuuy n rpadounkos.
lMpakmuka: OCHOBbI TEOPUM NOrPELUHOCTEN NPUMEHSATL NPW BbIMOSTHEHUN SKCNEPUMEHTanbHbIX 3a4au,
npakTu4ecknx paboT. (c ncnonb3oBaHMeM ob6opyaoBaHUA « TOYKa pocTa»)

Xapakmepucmuka OCHO8HbIX 8UA08 OesimeribHOCmU:

MpmBoanTb nNpuMepbl OOBLEKTOB M3yveHust u3nkn (dbusndeckne saBneHusi, uamdeckoe Teno,
BellecTBO, dmanyeckoe none). Habnogate 1 aHanuanposatb uamdeckne sBneHus (pukcuposaTtb
N3MEHEeHMA CBOWCTB OOBLEKTOB, CpaBHMBATb MX M 0606LaTh). [Mo3HAaKOMUTLCS C AKCNEepPUMEHTaNbHbIM
MeToaoM  uccnegoBaHua npupoabl. COGopka npubopoB U KOHCTPYKUMn.  Mcnonb3oBaHue
n3mepuTenbHbIX NPUMOOpPOB. BbinonHeHne nabopaTopHbIX M NpakTudeckux paboT. [duarHoctuka u
yCTpaHeHne HencnpaBHOCTEN NpMBOPOB. BbicTpanBaHue rmnoTes Ha OCHOBaHUM MMEKOLLNXCA OAHHbIX.
MexaHuka.

Teopusi: PaBHOMepHOE ©N HepaBHOMepHoe aAswkeHue. [padunyeckoe npencTaBrneHne AOBWKEHUSI.
PeweHne rpadunyecknx 3agad, pacyeTr nyTM U cpegHen CKOPOCTU HEPaBHOMEPHOrO [OBWXKEHUS.
MoHATNE nHepumn N nHepTHOCTU. LleHTpobexHas cuna. NpumeHeHne aaHHbIX PU3NYECKNX NOHATUI B
XnsHegeaTenbHOCTM Yenoseka. Cuna ynpyrocTtu, cuna TpeHus.

lMpakmuka: ViccnegoBaHne 3aBUCMMOCTM CUIbl YNPYrocTW, BO3HMKAKOWEW B MPYXWHE, OT CTeneHu
gedopmMaumm  npyxuHbl.  Onpegenenne  koadpdumumeHta  TpeHuss Ha  TpubomeTpum. (¢
Mcnonb3oBaHMeM obopyaoBaHuA «Touka pocTay)

WccnegoBaHve 3aBUCMMOCTU CUIbl TPEHUA OT CUIbl HOPMAnbHOIO AABMEHMS.

Xapakmepucmuka OCHO8HbIX 8UA08 OesimesibHOCmU:

Anann3 Tabnuu, rpadukoB, cxem. lNouck obbAcHeHWa HabnogaembiM cobbiTuaM. OnpegeneHue
CBOMCTB NpuOOpPOB MO uYepTexam W MoaensM. AHanmM3 BO3HUKAOWMX MNPOBNEeMHbIX CUTyauui.
N3o6paxaTb cnMctemy KOopavHaT, BblOMpaTb Teno OTCYETa M CBA3bIBaTb €ro C CUCTEMOW KOOPAUHAT.
Mcnonb3oBaTb CUCTEMY KOOpAMHAT AN M3ydeHus NpsSIMONMHENHOro ABwkeHuss Tena. Cobopka
NpuBopoB M KOHCTPYKLUMA. Micnonb3oBaHne namepuTtenbHblX Npnbopos. BeinonHeHne nabopaTopHbIX 1
npaktnyecknx pabot (¢ ucnonb3oBaHMeM obGopyaoBaHus «Toyka pocTtar»). [QuarHoctuka u
yCTpaHeHne HeucnpaBHOCTEN NpMOOpPOB. BbiCTpanBaHne rmnoTe3 Ha OCHOBAHUN UMEHOLLMXCS AaHHbIX.
KoHcTpynpoBaHve 1 moaenupoBaHue. BbiNonHeHne 3agaHuin Mo yCOBEpPLIEHCTBOBaHMIO NPUOOPOB.
PaspaboTtka HOBbIX BapwaHTOB OnbITOB. Pa3paboTka v npoBepka MeTOAMKW 3KCNepUMEHTarnbHOM
paboTbl. PaboTta B manbix rpynnax. AHanuM3uMpytoT, BbiOMpaldT M OOOCHOBLIBAOT CBOE peELLEHME,
aencteus. MNpencraBneHne pesynbTaToOB MapHOMW, FPYynnoBOM OEeATENbHOCTW. YyacTtue B guarnore B
COOTBETCTBMU C NpaBuiaMm pe4eBoro NoBeAEHMS.

'mapocTtaTtuka.

Teopus: 3akoH Apxumena, 3akoH [Mackangd, rmgpoctatvyeckoe gasreHue, coobuialolmnecs cocyabl,
rmapaBnmMyeckne MalluHbl.

lMpakmuka: 3ada4qu: BbITankMBawLWasa cuna B pPasNU4YHbIX cuctemax; npubopbl B  3agadax
(coobLatowmecs cocyabl, rmapaBnnMyeckne MallumHbl, pelidaru, 610okn).

OKcnepuMeHTarnbHble 3agaHuns:

1)namepenuve cunbl Apxumeaa,

2)n3mepeHre MOMeHTa CuIbl, 4ENCTBYIOLLIEro Ha pblvar,

3)namepeHne paboTbl Cunbl YNPYrocTu Mpyv nogbemMe rpy3a C MOMOLLbID MOABMXKHOIO WS
HenoaBwxHoro 6rnoka(c ncnonb3oBaHnem obopyaoBaHusa «Touka pocTay)

Xapakmepucmuka OCHO8HbIX 8UO08 OessImeIbHOCMU:

AHanua Tabnuu, rpacdukos, cxeM. Nonck odbsacHeHust HabnogaemoliM cobbiTuaM. COopka NpubopoB K
KOHCTPYKUMW. Mcnonb3oBaHue U3MepuTenbHbIX NpubopoB. BbinonHeHve nabopaTopHbiX U
npakTuyecknx pabot. [JuarHoCcTnka n yctpaHeHme HeucnpasHocTen Nnpnbopos. BeicTpanBaHue rmnoTes
Ha OCHOBaHWUM NUMeELLMXCA AaHHbIX. KOHCTpyMpoBaHue n mogennpoBaHune. PaboTa B ManbIx rpynnax.
AHannsupytoT, BblbrpatoT n 060CHOBLIBAIOT CBOE pelleHune, aencteus. NpeacrasneHne pesynbtaToB



napHoOWn, rpynnoBov peatenbHocTu. [logrotoBka coobuieHMn M OoKnagoB. YyacTue B Auanore B
COOTBETCTBMM C MpaBMnaMmn pe4yeBoro noBegeHus.

CraTuka.

Teopusi: bnok. Pbulvar. PaBHoBecue TBepAbix Ten. Ycnosusi paBHoBecusd. MomMeHT cunbl. NpaBuno
MOMeHTOB. LleHTp TsbkecTn. MccnegoBaHue pasnnyHbiX MexaHuveckmx cucteM. KombuHupoBaHHbIE
3agayu, UCrnonb3ys ycrioBusl paBHOBECKS.

lNpakmuka: N3rotoBneHne paboTarolLen cMcTtembl GIIOKOB.

Xapakmepucmuka OCHO8HbIX 8U008 OesiImefibHOCMU:

AHanua Tabnuu, rpadukoB, cxem. [louck obbsicHeHMst HabnwgaemblM cobbiTuaM. OnpegenexHune
CBOMCTB NpuOOpPOB MO 4YepTexam W MogensM. AHanmM3 BO3HUKAOWMX MNPOONEMHbIX CUTyauui.
Habniogatbe aenctene npoctbiX MexaHU3MOB. [MO3HAKOMUTLCS C PU3NYECKO MOAENbLI0 «abCoNMTHO
TBEpOOe Teno». Pewartb 3agaym Ha npMMeHeHMe ycnosusi(npaeuna) paBHoBecus pblyara. [NpumMeHaTb
ycrnoesme (npaBuno) paBHOBECUSA pblyara Ans o0bACHEHMS OENCTBUS PasfIUYHBIX WHCTPYMEHTOB,
ncnonb3yembix B TexHuke M B ObiTy. COopka npubopoB W KOHCTpyKumh. Mcnonb3oBaHuve
N3MepUTENbHbLIX NPUOOPOB. BbiNonHeHMe nabopaTopHbIX M NpakTU4eckux paboTt. [uarHocTuka wu
yCTpaHeHue HencnpasHocTen npmbopoB. BeicTpanBaHue runotes Ha OCHOBaHMM UMEHLLMXCSA AaHHbIX.
KoHcTpynpoBaHue n mogenvpoBaHue. BbinonHeHne 3ajaHuMn NO YCOBEPLUEHCTBOBAHMIO MNpubopoB.
PaspaboTka HOBbLIX BapuMaHTOB OMbITOB. Pa3paboTka M npoBepka METOAMKM 3SKCNepuMeHTanbHON
paboThl.

Pabota B Manbix rpynnax. AHanuaupytoT, BbiGMpaloT M 0OOCHOBLIBAOT CBOE peLLeHne, AEeNCTBUS.
MpencraBneHne pesynbTaToB MNapHOMW, rPynnoBon AgeatenbHocTU. [logrotoBka coOOLWEHUA 1
poknagoB. OCyLIECTBMAIT CaMOOLIEHKY, B3aMMOOLIEHKY [OesTenbHOCTU. YvyacTme B guanore B
COOTBETCTBMM C MpaBMIaMn pe4eBoro NoBegeHus.

8 knacc

TennoBble ABNeHUA.

TennoBoe paclunpeHune Ten. MNpoueccol NNaBneHns 1 OTBEPLAEBAHUS, UCMAPEHUS U

KoHAaeHcauuun. Tennonepeaaya. BrnaxxHoCcTb Bo3gyxa Ha pasHblX KOHTUHEHTAX.
LemoHcmpauuu: 1. HabnogeHne TasHua nbaa B BoAe.

2. CKOpOCTb UCMapeHus pasfnyHbIX XKUOKOCTEN.

3. Tennosble gBuratenu dyayuiero.

JlabopamopHsie pabomsi (€ ucnonb3oBaHMeM obopyaoBaHUust « Touka pocta»)

1. \3aMeHeHns ANuHbI Tena Npu HarpeBaHUM U OXNaKoeHWMN.

2. OTnueka napadrHOBOro congaTuka.

3. HabniogeHne 3a nnaBnexnem nbaa

4. OT 4yero 3aBUCUT CKOPOCTb UCMAPEHUS XNOKOCTN?

5. HabnogeHve TennonpoBOAHOCTU BOAbI 1 BO3AyXa.

Xapakmepucmuka OCHO8HbIX 8UA08 OesimenibHOCMU:

CamocToATenbHO HOPMYNMPYIOT NO3HABaTENbHYI0 3a4ady. YMET C NOMOLLbO BOMPOCOB A0ObIBATb
HegocTawwyo  nHbopmauuw.  KMcnonb3oBaHne  M3MepuTENnbHbIX  NpubopoB.  BbinonHeHue
nabopaTopHbiX M npakTndecknx pabot. [OuarHocTvka u ycTpaHeHWe HeucrnpaBHOCTENW NpuUBOPOB.
BbicTpavBaHue runoTe3 Ha OCHOBaHMM UMEKLLNXCA AaHHbIX. KOHCTpyMpoBaHue 1 MO4enMpoBaHue.
BbinonHeHne 3agaHuin No ycoBepLueHCTBOBaHMIO Npubopos. Pa3paboTka HOBbIX BapMaHTOB OMbITOB.
PaspaboTka un npoBepka MeTOOMKM JKcrnepumeHTanbHom pabotbl. Pabota B Manbix rpynnax.
AHannanpytoT, BblbnpatoT n 060CHOBLIBAIOT CBOE pelleHune, aencteus. MNpencrasneHne pesynbTaToB
NapHoOW, rpynnoBon AeATENbHOCTU. YyacTue B guarnore B COOTBETCTBMM C MpaBuiiamum peveBoro
noBegeHus.

AnekTpuveckne ABMEHUA.

Mwukpomup. Mopgenu atoma, cywecTBoBaBlMe A0 Hayana XIX. McTopus OTKpbITUA U AeCTBUSA
ranbBaHu4yeckoro anemeHTta. Wctopusa cosgaHusa  anektpodopHonm MawwuHbl. OnbiT  BonbTa.
OneKTpUYECKMI TOK B 9NEKTPONnTax.

HemoHcmpayuu: (c ncnonb3oBaHnem o6opyaoBaHua «Touka pocTa»)

1. Mopenu aTomoB.

2. ManbBaHU4YeCKNE 3MEMEHTHI.

3. PaboTta anekTpodopHON MaLUUHBbI.

4. OnbITbl BonbTa 1 ManbeaHu.

JlabopamopHbie pabomsbi:



1. Co3gaHuve ranbBaHNU4YECKNX 3NIEMEHTOB U3 NOAPYYHbIX CPEACTB.

2. QNEeKTPUYECKNIA TOK B XXUOKOCTAX.

XapakmepucmuKka OCHOBHbIX BUAOB AEATENbHOCTH:

YnpaBnsaT CBOeW Mo3HaBaTesNlbHOM M y4ebHOW LeATenbHOCTbIO MOCPEACTBOM MOCTAHOBKM LEnewn,
NNaHMPOBaHWSA, KOHTPOMS, KOPPEKLMN CBOUX OENCTBUA N OLEHKN YCNELIHOCTM ycBOEHMs1. CpaBHMBatOT
cnocob6 wn pesynbTaTr CBOMX AEWCTBUA € oOpasuom - nmcTom conpoBoxaeHusi. OBHapyxusaroT
OoTKnoHeHus. O6ayMbIBalOT NPUYNHBI OTKNOHEHUA. OCyLLEeCTBNSAOT CAMOKOHTPOSb Y B3aMMOKOHTPOSb.
Mcnonb3oBaHne um3mepuTenbHbIX NpubopoB. BbinonHeHne nabopaTopHbIX M NpakTU4eckmx pabor.
[dnarHocTvka n ycTpaHeHue HewcnpaBHoCTen npubopoB. BbicTpaMBaHMe rMnoTe3 Ha OCHOBAHMM
NMeLLnNXca AaHHbIX. KOHCTpyMpoBaHMe 1 MOL4ENMpOBaHME.

OneKTpOMarHUTHbIE SAIBNEHUS.

MarHntHoe none B BewectBe. MarHutHaa aHomanusa. MarHuTHble Oypu. PasHoBMOHOCTM
3NeKTponamepuTenbHbIX NpndopoB. PasHOBNOHOCTY aneKkTpoaBUraTenen.
HemoHcmpayuu (c ncnonb3oBaHnem o6opyaoBaHusa «Touka pocTay):

1. HarnsgHoCTb NoBefeHWs BELWECTB B MarHUTHOM Morsie.

2. MNpeseHTaumm 0 MarHMTHOM nose 3emnm U 0 MarHUTHbIX BypsX.

3. [leMoHCcTpauusa pasHOBMAHOCTEN SNEKTPON3MEPUTENBbHBIX MPUOOPOB.

4. HarnagHocTb pasHOBMAOHOCTEN anekTpoaBuraTenen.

JlabopamopHbie pabomei: 1. ViccneaoBaHne pasnuyHbiX 3NeKTPoM3MepUTenbHbIX NpUoopoB.
Xapakmepucmuka OCHO8HbIX 8UA08 OesimesibHOCmU:

YnpaenawT CBOEW MNO3HaBaATENbHOM N y4ebHOM OeATenbHOCTbI0 MOCPEeACTBOM MOCTAHOBKM LENen,
NSIaHMPOBAHNSA, KOHTPOIS, KOPPEKLNN CBOUX OAENCTBUA U OLEHKM YCMELLIHOCTU yCBOeHMsl. CpaBHMBAKOT
cnoco® wn pesynbTaT CBOMX LEWCTBUA C obpasuom - nuctom conpoBoxaeHus. O6HapyxuBaroT
OTKITOHEHUs. O6ayMbIBaOT NPUYNHBI OTKITOHEHUI. OCyLLECTBASIOT CAMOKOHTPOIb Y B3aMMOKOHTPOSb.

OnTuyeckue ABNEHus.

NcTOoYHMKM cBeTa: TennoBble, NIIOMUHECLIEHTHbIE, UCKYCCTBEHHbIE. M3roToBNeHne kamepsbl - o6ckypa u
nccnegoBaHue u3obpaxeHuMss ¢ nomowbio Moaenu. MHorokpatHoe wu3obpaxeHue npegmeTa B
HEeCKONbKNX MMNOCKMX 3epkanax. M3rotoBuTb Nepuckon M C ero MoMOLLb NMPOBECTU HabnioaeHus.
lMpakTnyeckoe MCNONb3oBaHWE  BOMHYTbIX  3epkan. 3puTenibHble  UM3uK,  NopoXAaemble
npenomneHnem ceeta. Mupaxun. Pa3BuTve BOMOKOHHOW ONTUMKW. Mcnonb3oBaHME 3akOHOB CBeTa B
TEXHUKe.

HemoHcmpayuu(c ncnonb3oBaHnem o6opyaoBaHma «Touka poctay)

1. Pasann4yHble NCTOYHUKN CBeTa.

2. N306paxeHne npeameTa B HECKOSbKMX MITOCKUX 3epKarnax.

3. VI3obpaxkeHne B BOrHyTbIX 3epkanax.

4. N\cnonb3oBaHMe BONOKOHHOW OMTUKN.

5. YcTponcTtBo hoToannapatoB, KNHONPOEKTOPOB, KanengoCcKomnos.

JlabopamopHbie pabomsbi:

1. N3rotoBneHue kamepsbl - 06CKypa 1 nccrnegoBaHme n3odpaxeHns ¢ NOMOLLbIO MOLENN.

2. MNpakTnyeckoe npuMeHeHne NIOCKNX 3epkarl.

3. MNpakTnyeckoe MCnonb3oBaHUE BOrHYTLIX 3epkan.

4. N3roToBneHue nepuckona n HabnogeHst C MOMOLLbIO MOSENW.

Xapakmepucmuka OCHO8HbIX 8UA08 OesimesibHOCMU:

YnpaBnsaT CBOeW Mo3HaBaTesNlbHOW M y4ebHOW OeATEeNbHOCTbI0 MOCPEACTBOM MOCTAHOBKWU LIENEN,
NSaHMPOBaHNSA, KOHTPOSIS, KOPPEKL MM CBOUX OENCTBUIN N OLLEHKN YCMELIHOCTM yCBOEHUS. BbolgensioT n
OpMYyNMPYOT NO3HaBaTENbHYO LUenb. BblgenstoT KONMYeCTBEHHbIE XapaKTEPUCTUKN OOBLEKTOB,
3afaHHble cnoBamu. [pMHMMAalOT NO3HaBaTENbHYHO Lefb U COXPaHSAT ee Npy BbIMOMHEHUN y4ebHbIX
aencteuin. Oco3HaloT cBou AencTBUS. IMET HaBbIKM KOHCTPYKTUBHOMO OOLLEHNSA B ManbIX rpynnax.

YenoBek 1 npupoaa

ABTOMaTUKa B Hawen XusHu. lNMpumepbl UCNOMb30BaHUSA aBTOMATUYECKUX YCTPOMCTB B Hayke, Ha
npoussoactee u B ObITy. Cpeactsa cBAsn. Pagno n TenesBmaeHwe. AnbTepHaTUBHbIE WCTOYHMKM
3Hepruun. Buabl anekTpoctaHumn. HeobxoguMoCcTb 3KOHOMUK MPUPOOHbBIX PECYPCOB M UCMOMNb30BaHWS,
HOBbIX 3KOJTOMMYHbIX N 6e3onacHbIX TexXHONornn. Hayka n 6es3onacHocTb Noaen.

LemoHcmpauyuu: 1. dpoTomaTepuansl U cnangbl No Teme.

JlabopamopHsbie pabomsi: 1.M13ydeHne OencTBum CpeacTs CBA3N, paguo u TeneBngeHus.
XapakmepucmuKka OCHO8HbIX 8UO08 OesiImesIbHOCMU:



CamocTtosaTenbHo hopMynuMpyrT No3HaBaTerbHyo 3agady. YMeT (UnvM pasBuBatoT) CNOCOBGHOCTbL C
NMOMOLLbIO BOMPOCOB A00bIBaTb HEAOCTAIOLLYI0 MHGOPMaLHIO.

9 knacc

KuHemaTtuka
Cnocobbl onucaHust MexaHudeckoro AswkeHusi. Cuctema otcyeta. [MpsiMOnMHENHOe ABWKEHME.
MpamMonuHenHoe paBHOMEpPHOE [OBWXKEHMe Mo nnockocTu. [lepemelieHne ©  CKOPOCTb Npwu
pPaBHOMEPHOM MPSAMOSIMHENHOM ABWKEHUM MO NrockocTh. OTHOCUTENBbHOCTL ABWXKEHUS. CrioxeHue
ABWXeHnn. [puHUMN He3aBUCUMOCTM ABWXKeHUWA. KpuBonunHenHoe ApwkeHue. [BMXeHue Tena,
OpOLLUEHHOro MoA4 YrioM K ropusoHTy. PaBHOMEpHOe ABMXEHWE MO OKPYXXHOCTWU. YrroBas CKOPOCTb.
Mepuwopg n yactoTa BpaweHns. CKopocTb
N yCKOPEHME NPN paBHOMEPHOM ABMXXEHUMN MO OKPY>KHOCTM.
JlabopamopHbie pabomebi(c ncnonb3oBaHMem obopynoBaHus «Touyka pocTar):

1. WN3y4eHue gBuxeHuns cBobogHO Nagarowero Tena.

2. W3yyeHne OBWMKEHUSA MO OKPYXHOCTW.
lNpumepHbie membl MPOEKMHbIX U uccriedosamernbcKux pabom:

1. OnpepgeneHne CKOPOCTU PaABHOMEPHOIO ABWXEHUSA MpU WUCMNONb30BaHWM TpeHaxepa

«beroasi 4OPOXKKaY.

2. WcTopunyeckas peKoOHCTpPYKLMSA onbiTOB Manvnes no onpeaenexHntio yckopeHms cBobogHoro

nageHus Ten.

3.  MpuvHumnbl paboTbl NPUBOPOB 4Nst UBMEPEHNSI CKOPOCTEN N YCKOPEHUNA.

4. TlpymeHeHne cBo6OAHOro NageHnsa Ans M3MepeHns peakunmn YenoBeka.

5. Pacuyet TpaekTopumn oBmxXeHUs NepcoHaxen pacckasoB P.Pacna.
XapakmepucmuKka 0CHOBHbIX 8UO08 0esimesIbHOCMU: YTEHNE N 0BCyXAeHNe TeKcTa cTaTtell MHTEepHEeT-
canToB, oObGCyXaeHve [OKNadoB W Npes3eHTauun, COCTaBfeHue M pelleHne 3agad, obcyxaeHue
cnocoboB pellenns (nogrotoska k O3 no umsmke).

OvnHamuka
MHepumanbHble cuctembl otcdeta. Cuna. 3akoHbl HbloToHa. [BwkeHue Tena nog OeWCTBUEM
HEecKonbknx cun. [BwXKeHne CUCTEMbl CBS3aHHbIX Ten. [uHamunka paBHOMEPHOrO ABMKEHUS
MaTepuanbHON TOYKM MO OKPY>KHOCTU. Knacckl cun. 3akoH BCEMUPHOro TArotTeHuns. [BmxeHne nnaHer.
WNckycctBeHHble cnyTHuUkM. ConHeyHas cuctema. Mictopus passButus npegcrasneHui o BeceneHHow.
CtpoeHne u apontounsa BeceneHHon.
JlabopamopHbie pabombi(c ncnonb3oBaHueM obopyanoBaHus «Touka pocTar):
1. WN3mepeHne maccbl Tena C NCNONb30BaHNEM BEKTOPHOrO Pa3foXeHust CUnbl.
2.  W3yyeHune KMHEMaTWKM U OUHAMWKM PABHOYCKOPEHHOMO ABWXEHUSA (Ha npuMepe MaluuHbI
ATByaa).
3. WN3yyeHune TpeHUs CKONbXEHMS.
lMpumepHbie memMbi MPOEKMHbIX U uccriedosamernbCKux pabom:
1. WcTtopu4yeckas pekoHCTPYKUMS onbiToB KyrnoHa n AMOHTOHaA MO ONpeaeneHntio BENNYMHbI
CWNbl TPEHUS CKOSNBXEHWS.
2. [epBble UCKYCCTBEHHbIE CNYTHUKN 3eMnu.
3. Kak oTtnuuaroTcs MexaHuyeckue npoueccbl Ha 3emne OT MexXaHU4ecCKMx MpPOoLEecCoB B
Kocmoce?
4. Tena ConHe4Hon cucteMbl. OTKPbITUSA Ha KOHYUKE nepa.
XapakmepucmuKka 0CHOBHbIX 8UO08 0essimesIbHOCMU: YTeHNE U 0BCyXaeHne TekcTa cTaTten MHTEepHeT-
canToB, OOCyXOeHWe [OKNadoB W Npes3eHTauun, COCTaBfeHue M pelleHne 3agad, obcyxaeHue
crnocobos pelleHuns (nogrotoska kK O3 no usmke).

UmMmnynbc. 3aKOH cOXpaHeHUsA nMmnynbca
Nmnynbc. N3ameHeHne nmnynbca matepuanbHon Toukn. Cuctema ten. 3akoH COXpaHeHUst UMNynbca.
lMpumepHbie meMbi MPOEKMHbIX U uccriedosamernbCKux pabom:

1. PeakTnBHOE OBWXEHME B Npupoae.

2. PaccneposaHue OTIT ¢ NOMOLLBIO 3aKOHa COXpaHEeHUa nMnynbca.
XapakmepucmuKka 0CHOBHbIX 8UO08 0esimesIbHOCMU: YTEHNE N 0BCyXXAeHNe TeKcTa cTaTtel MHTEepPHEeT-
canToB, ObGCyXAeHve [OKNadoB W Npes3eHTauun, COCTaBfieHue U pelleHne 3agad, obcyxaeHue
cnocoboB pelueHus (nogrotoska k OO no usumke).



Cratuka
PaBHoBecue Tena. MOMeHT cunbl. YCnoBusa paBHoBecCKst TBepAoro Tena. MNpocTtbie MexaHn3Mmbl.
JlabopamopHsbie pabombi(c ucnonb3oBaHMeM o6opyaoBaHus «Touka pocTtay):
OnpegeneHne LEHTPOB MacC pasnmnyHblx Ten (Tpy cnocoba).
lNpumepHbie memMbi MPOEKMHbIX U uccriedosamernbCKux pabom:

1. TpumeHeHne NPOCTbIX MEXaHN3MOB B CTPOUTENLCTBE: OT 3eMMSAHKM A0 Hebockpeba.

2. WccnepoBaHue KOHCTPYKLUMM Benocuneaa.
XapakmepucmuKka 0CHOBHbIX 8UO08 0esimesIbHOCMU: YTEHNE U 0BCyXXAeHNe TeKcTa cTaTel MHTEepPHEeT-
cantoB, OOCyxaeHwe [OKNagoB WM Mpe3eHTauui, COCTaBfeHME M pelleHne 3agad, obcyxaeHue
cnoco6oB pelueHus (nogrotoska k OO no dusunke).

MexaHu4yeckune kone6aHmMsa u BONMHbI
MexaHuyeckne konebaHusi. [lpeobpasoBaHnMe  3HEPrMn Npu  MexaHudeckux  konebaHusx.
MaTtemaTtnyecknin 1 NpyXMHHbIN MasaTHUKKM. CBOGOAHbIE, 3aTyxalowme U BbliHYXXAEHHble konebaHus.
Pe3oHaHc. MexaHnyeckune BOMHbI. [1riMHa 1 CKOPOCTb BOMHbI. 3BYK.
JlabopamopHbie pabombi(c ncnonb3oBaHuem obopynoBaHus «Toyka pocTar):
N3yyeHne konebaHnin HUTSHOrO MasiTHUKa.
lNpumepHbie membl MPOEKMHbIX U uccriedosamernbcKux pabom:

1. CTpyHHble My3blKanbHble MHCTPYMEHTbI.

2.  KonebaTenbHble cUCTEMbI B NPUPOAE N TEXHUKE.
Xapakmepucmuka OCHOBHbIX 8UQ08 desimesibHOCMU: YTEHNE N OOCYXXOEHNEe TeKCTa CTaTeN UHTEPHET-
canTtoB, OOCyXaeHue [OKNagoB W Npes3eHTauui, COCTaBfeHue M pelleHne 3agadv, obcyxaeHue
crnocoboB pellenns (nogrotoska k O3 no dusmke).

OneKTpoOMarHUTHbIE KonebaHUA U BOMHbI
MepemeHHbIM anekTpuyeckun TOK. KonebatenbHbini KOHTYp. BblHyXaeHHble n cBobogHble 3M
koneb6aHus. OM BOMHbI M X CBONCTBA.
lNpumepHbie meMbi MPOEKMHbLIX U uccriedosamernbCKux pabom:

1. TpuHUMNbLI PaanoCBA3N U TENEBUAEHUS.

2.  BnuaHne OM nsnyyeHun Ha XvBble OpraHn3Mbl.

3. WNaroToBneHue yCTaHOBKW 45 AeMOHCTpaumm onbitos no AM.

4. 3JnektpomarHutHoe nsnydeHne CBY-neuun.

5. WcTopudeckasn pekoHCTPYKUMA OonbiToB AMMepa.
Xapakmepucmuka 0CHO8HbIX 8UO08 desimesIbHOCMU: YTEHNE N OOCYXXOEHNEe TEKCTa CTaTeN UHTEPHET-
canToB, OOCyXAeHve [OKNadoB W Npes3eHTauun, COCTaBfeHue M pelleHne 3agad, obcyxaeHue
cnocobos pelueHus (nogrotoska k OIS no usuke).

OnTuka
NcTouHnkn ceeTa. [enctBusi cBeTa. 3akoH MNPSIMONIMHEMHOrO pacnpocTpaHeHus cBeTa. 3akoH
oTpaxeHust cseTa. [locTpoeHne mn3obpakeHun B MOCKOM 3epkarne. 3akoH MpenomreHus ceeTa Ha
NAOCKOW rpaHuue ABYX OAHOPOAHbIX NMpo3payHbix cped. lNMpenomneHne ceeta B npusme. [ucnepcus
cBeTa. flBNeHWe NOMHOro BHYTPEHHEro oTpaxeHus. JIMH3bl. ToHKne nuH3bl. [locTpoeHue
n3obpaxeHun, cosgaBaeMblX TOHKMMU NMH3aMu. [na3s n 3peHne. OnTnyeckne npmubops.
JlabopamopHbie pabomebi(c ncnonb3oBaHuem obopyanoBaHus «Touka pocTar):

1. 3kcnepvMeHTanbHasi NPoOBEpKa 3aKoHa OTPaXKeHUs CBeTa.

2. N3mepeHwue nokasartens npenomneH1s Boapl.

3.  WN3mepeHne (hoKyCHOro paccTosiHus cobmparoLLLen NMUH3bI.
lMpumepHbie memMbi MPOEKMHbIX U uccriedosamernbCKux pabom:

1. Wctopusa uccnenoBaHusa CBETOBbIX ABMEHUN.

2. WNcTopuueckas peKkoHCTpyKUMs Teneckona Manunes.

3. WsrotoBneHue kanengockona.
XapakmepucmuKka 0CHOBHbIX 8UO08 0essimesIbHOCMU: YTeHNE N 0BCyXXAeHNe TeKcTa cTaTten MHTEepHeT-
canToB, ObGCyXAeHve [OKNadoB W Npes3eHTauun, COCTaBfieHue U pelleHne 3agad, obcyxaeHue
cnocoboB pelueHus (nogrotoska k O'D no usumke).

dusmkKa atoma 1 aTOMHOro AAapa



CtpoeHne atoma. [lornowieHne u ucnyckaHume cBeTa atoMamu. OnTtudeckme cnekTpbl. OnbiTbl
Peseptopaa. lNnaHetapHas mogenb atoma. CTpoeHuMe aToMHOro sgpa. 3apsaoBOoe U MaccoBOe
yucna. AgepHble cunbl. QHEPrUsa CBA3W aTOMHbIX f4ep. 3aKoH paguoakTMBHOro pacnaga. Anbda- 1
GeTa-pacnagbl. [NpaBuna cmeweHuns. ApepHble peakumn. [eneHne u cuHTe3 saep. HAaepHas
3HepreTuka. MctouHukm sHeprum ConHua n 3Be3n. Pernctpauus ggepHbiX uanyydeHun. Bnngadue
PagnoaKkTUBHbLIX U3NYYEeHU Ha XMBble OpraHn3mbl. [JoaumeTpus. Skonormdeckme npobnemsl saepHom
3HEpPreTUKN.
lMpumepHble meMbi MPOEKMHbIX U uccriedosamernbCKux pabom:

1. WcTopus nsydeHus atoma.

2. WNamepeHune Kl conHeyHon GaTtapewn.

3. HeBugumble nsny4yeHns B CNeKTpe HarpeTbiX Ten.
XapakmepucmuKka 0CHOBHbIX 8UO08 0esimesIbHOCMU: YTEHNE N 0BCyXXaeHNe TekcTa CTaTen MHTEepPHeT-
cantoB, OOCyxaeHWe [OKNagoB WM Npe3eHTauun, COCTaBneHMe W pelueHwe 3ajad, obcyxaeHue
cnoco6oB pelleHus (nogrotoska k OD no dusnke).

®dopmbl opraHusauum obpasoBaTenibHOro npouecca:

- rpynnosas;

- nHAMBUAYyanbHas;

- (ppoHTanbHas.

Beaywme TexHonoruum:

Mcnonb3yloTca  aneMeHTbl  Cneaylwmx  TeXHOMOrMni:  NpoekTHas, npobnemMHoro  obyyeHwus,
NHOPMAaLIMOHHO-KOMMYHUKALNOHHAsA, KPUTUYECKOro MblLLSIEHMS, NpoBneMHOro guanora, UrpoBasi.
OcHOBHbIe MeTOAbl paboThbl Ha ypoke:

Begywumn metogammn oByyeHus ABNAOTCH:  YaCTUYHO-MOUCKOBOW, METOA4  MateMaTudeckoro
MOZENMPOBaHMS, aKCMOMaTUYECKUA METOA.

PopMbl KOHTPONSA:

Tak kak aToT KypC ABNAETCS AONOSHUTENbHBLIM, TO OTMeTKa B 6annax He cTaBuTcs.

Yyawmmncsa yumtcs oueHmBaTb cebs n Apyrux cam, 4To No3BonsieT pa3BmBaTb YMEHUS caMmoaHanusa v
CrnocoOCTBYET Pas3BUTMIO CaMOCTOSITENbHOCTW, Kak CBOWCTBY JIMYHOCTM Y4yaulerocs. BbisiBneHue
MPOMEXYTOYHbIX W  KOHEYHbIX Pe3ynbTaToB Y4YallMXCA MpPOMCXOOAUT  4Yepe3  NpaKTUYEeCKyto
OEeATENbHOCTb; 3a4eTHble paboTbl:

* TemaTnyeckasa nogbopka 3agay pasfiMyHOro YpOBHSA CIIOXKHOCTU C NpeACcTaBfieHneM pasHbiX METOAOB
peLLeHnsa B BUAe TeKCTOBOro AOKYMeHTa, npe3eHTauum, onaw-aHumawumm, Buaeoponuka nnm web
- cTpaHuubl (canTta)

* BbICTaBKa NPOEKTOB, Npe3eHTaLui;

* [OEMOHCTpauMsa 3KCNepuMMeHTa, KauyeCTBEHHOM 3adaynm C KavyeCTBEHHbIM (YCTHbIM unu B Buae
NpunoXeHusi, B TOM 4ucne, npeseHTauMen) onucaHueMm npouecca Ha 3aHsaTun, dectuBane
9KCNEPUMEHTOB; (hn3nyeckne onnumnmaabi.

Kanennapﬂo-TeMaaneCKoe NJIaHUPOBAHUE 7 kaacc

No [ Mlara Tema 3aHATUA HUcnoan3oBanne MIPUMEYAHUE
/11 | IPOBEJACHHUS o0opyaoBaHus eHTpPa
Ilnan | @akr €CTeCTBEHHOHAYYHOI "
TEXHOJIOTMYeCKOMH
HanpaBiaeHHocTeil  «Touka
pocTay
1. Beeaenue (14)
07.09 Broanoe 3anstue. lenu u 3amaun | KomnerorepHoe
1 Kypca. TexHrka 6e30MacHOCTH. 000pyoBaHNe
2. PoJib JKCIEpUMEHTA B 5KM3HH YeJIoBeKa (34)
14.09 CucremMa eIMHULI, IOHATHE O KommeroTeproe
2 MPSIMBIX M KOCBEHHBIX M3MEPEHHAX | 000pymoBaHHe
21.09 PU3NIECKUI IKCIIEPUMEHT. ObopynoBanue 10
Bunanr (u3MYeCcKOro | IeMOHCTpaIlHid
9KCIIEPHMEHTA.

TTorpemnocTs nu3mepenus. Buas
norpemHocTel usmepenus. Pacuér
3 MOTPELTHOCTH U3MEPEHUSI.




28.09

JlaGoparophast pabota
«M3mepenne oo0bemMa TBEpIOTO
Tenay. [IpaBuna opopmineHus

O6opynoBaHue ais
J1a00paTOPHBIX pabort u
YUEHUUYECKHX OIBITOB

4 n1ab0paTopHOi paboTHI.
3. Mexanuka (84)
05.10 PaBHOMEpHOE 1 HEPaBHOMEPHOE ObopynoBanue Juis
5 JIBIDKCHUS. mabopaTOpHEIX  pabor u
12.10 I'paduueckoe npeacTaBIeHHE YYEHHYECKHUX OIBITOB (Ha Oase
6 JIBWKEHUS. KoMIUIeKToB a1 OI'D)
19.10 Pemenue rpaduueckux 3anad,
pacuer MyTH U CpeIHEl CKOPOCTH
7 HEPaBHOMEPHOT'O JIBHIKCHUSL.
26.10 IlonsTre MHEPIIUHN U UHEPTHOCTH.
8 IlenTpobexHas cuna..
9 09.11 Cuna yrpyrocTtu, Cuiia TpeHHs O6opynoBanue Juis
16.11 JlaGoparophas pabota nabopaTopHelx  paboT U
«HccenenoBanue 3aBUCHMOCTH YUYEHUYECKUX OIBITOB (Ha Oase
CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B | KOMIUIEKTOB A7 OI'D)
NpYKUHE, oT CTETeHU
nedopMarim
10 TIPYKUHBD.
23.11 JlaboparopHas pabota
«Ompenenenne kKodppuIrieaTa
11 TpPEeHHS Ha TPUOOMETPE».
30.11 JlaboparopHas pabota O6opynoBanue ajs
«HccnenoBanue 3aBUCUMOCTH Jna00paToOpHBIX  paboT |
CHITBI TPEHHUSI OT CHIIBI YUCHUYECKHX OIBITOB
12 HOPMAJIBHOTO JTABIICHHSD.

4. 'mapoctaTuka (124)

13 | 07.12 [TnotHOCTE. 3amaua maps ['epona O6opynoBanue JUTST
14.12 Pemenue 3a1a4 NOBBIIEHHOM JIEMOHCTpaLii
CJIOKHOCTH Ha pacueT MIOTHOCTH
14 BEIIIECTBA.
21.12 Pemrenue 3amay MOBBIIEHHOM O6opynoBanue TUTS
15 CJIOKHOCTH JIEMOHCTpalui
28.12 JlaBneHue >KUIKOCTH U Ta3a. 3aKoH
16 ITackas
17 11.01 Coo0miaromuecs: COCy/Ibl.
18.01 JlaboparopHas pabota O6opynoBanue ajs
18 «M3rotoBnenue Mmonean GoHTaHa» | Ja0OpaTOpHBIX  paboOT |
25.01 JlaboparopHas paboTa YYEHHYECKUX OIBITOB (Ha Oase
19 «Msrorosienne Mojenu GporTanay | KOMILIEKTOB a1t OI'D
01.02 3akoH Ilackans. JlaBneHue B
JKHMIKOCTSAX U Ta3ax.
I'vapaBiIMyecKyre MallHBbI,
20 Coo0miaromuecs: CoCy/Ibl.
08.02 BrrtankuBaromiast cuia. 3aK0H O6opynoBanue IS
21 Apxumena. JIEMOHCTPAITHA
15.02 JlaboparopHas pabota O6opynoBanue ajs
«BbIsICHEHUE YCIIOBUS TIABAHUS nabopaTopHbIX ~ paboT U
22 TEI». YYEHHUUECKUX OIBITOB
22.02 biok 3amau Ha 3akoH Ilackais, O6opynoBaHue JUIS
23 3aKOH ApXuUMe/a. JIEMOHCTpALUH
01.03 biok 3amau na 3akon Ilackains,
24 3aK0H ApXumesna.
5. Cratuka (104)
25 |15.03 | | Brok. Poruar. | O6opynoBanue TSt




29.03 PaBHoBecue TBepAbIX Ten. MOMEHT | AeMOHCTpanui
26 cubl.[IpaBriIo MOMEHTOB.
05.04 Heutp tsmxectu. HccnenoBanue | OGopymoBaHue JUIS
27 Pa3IMYHBIX MEXaHMYECKUX CUCTEM | J€MOHCTpaIHid
12.04 KomOuHMpOBaHHBIC 33124,
28 WCIIOJIb3YSl YCIIOBHS PABHOBECHSI.
19.04 KoMOuHMpOBaHHbIC 3a1a4H,
29 WCIIOJIB3YSl YCIIOBHSI PABHOBECHSI
26.04 JlaboparopHas pabota O6opynoBaHue ajs
«M3roToBnenue padoTaroreit mabopaTopHbIX  paboT  u
crcreMbl 010k0B». OdopmiteHne YYIEeHUYECKIX OMBITOB (Ha Oaze
30 paboThL. KOMIUTEKTOB i1t OI'D
10.05 PaGora Hax npoekToM «biioku».
JlaboparopHas pabora
«M3roToBieHne paboTArOIICH
31 CUCTEMBI OJIOKOBY.
17.05 JlaboparopHas pabota O6opynoBanue ajs
«M3roToBnenue padoTaromei Jna00paToOpHBIX  paboT |
32 CHUCTEMBI OJIOKOBY. YYIEHUYECKIX OIBITOB
33 | 24.05 Odopmienne paboOTHI. KommbroTepHoe
34 | 31.05 3amuTa NpoeKToB. obopypoBaHue
KanengapHo-treMaTnuyeckoe mjiaHupoBaHnme 8 Kijacc
Ne [ Hdara Tema 3ansiTusi Hcnonb3oBanue npUMeYaHHe
0/ | IpoBeICHHs 000py/I0BaHUS LIEHTPa
Ilnan | ®dakr €CTeCTBEHHOHAYYHOH U
TEXHOJIOTHYECKOii
HAIIPABJICHHOCTEH
«Touka poctay
1. Beenenne (14)
07.09 BBognoe 3amstue. llenmn w 3amaum | KommnbroTepHoe
1 kypca. Texnuka 0e30MacHOCTH. 00opyIoBaHMe
2. TensioBble siBJjenusi (12 u)
14.09 PaznooOpasue TteruoBbIx sBieHU. | KommnbrotepHoe
2 TennoBoe paciiMpeHue Te. obopy/ioBaHue
21.09 JlaGoparophas pabora Ob6opynoBanue s
«VI3MeHeHu s [UTHHBI TeJa pU 71a00paTOpHBIX padoT H
3 HArpEeBaHUH U OXJIKICHUI. YUEHHYECKHUX OIBITOB
28.09 Temnonepenaya Habmronenue Ob6opynoBanue JUISE
TETJIONPOBOTHOCTH BOJIBI JIEMOHCTpAITU
4 BO3/yXa.
05.10 JlaboparopHas pabota O6opynoBaHue st
«M3mepenune yaenbHoi 1abopaTopHBIX PaboT |
TEMTOEMKOCTH Pa3THYHBIX YUCHUYECKUX  OMBITOB
5 BEIIIECTBY. (ma ©0a3e KOMIUIEKTOB
12.10 [naBneHue ¥ OTBEPACBAHUE. nis OI'9
JlaGoparophast pabota «OTarBKa
6 napauHOBOT'O COJNJATHKA)
19.10 JlaboparopHas pabota O6opynoBaHue st
«HabmoneHue 3a maBjIcHIEM nmabopaTopHBIX paboT u
7 JIBJIAY YUCHUYCCKHUX OTMBITOB
26.10 Pentenne omuMmuaaHeIX 3amgau O6opynoBanue IS
8 Ha ypaBHEHHE TEIUIOBOTO OaaHca JIEMOHCTpAITUH
09.11 PelieHue olMMITHa HbIX 3a7a4 O6opynoBaHue JUTST
9 Ha pacu€T TEIUIOBBIX IMPOIIECCOB JIEMOHCTpaLuii
10 | 16.11 JlaGoparopus kpucTamiorpapum.




23.11 HcnapeHue u KoHAEHCANHS. Ob6opynoBanue JUISE
11 JIEMOHCTPAITHIA
30.11 CocTtaB aTMocdepsl, O6opynoBaHue JUTST
HaOIroIeHne epexoaa JIEMOHCTpAaIUi
HEHACHIIICHHBIX TAPOB B
12 HACHIIICHHEBIE.
07.12 Brnaxxnocts Bo3myxa Ha pas3Hbix | O0opynoBaHue JUTS
13 KOHTHHEHTaX JIEMOHCTpALIHIA
3. DaekTpuyeckue sipjeHusi (84)
14.12 Muxkpomup. Monenu aToma, Ob6opynoBanue JULSE
14 CYIIIECTBOBaBIHE /10 Hayana XIX JIEMOHCTpAaINi
21.12 Hcropust OTKPBITHS U ICHCTBHS KomMmmsrorepHoe
15 raJIbBaHUYECKOTO 3JIEMEHTA o0opynoBaHue
28.12 Uctopus cozpanust 3neKTpoopHO
16 MaIuHbI
11.01 OmneiTel BonbTa. DneKTprdecKuii Kommsrorepraoe
17 TOK B DJIEKTPOJIATAX. o0opynoBaHue
18.01 Pemrenue onuMnnaaHeIX 3a1a4 Ha O6opynoBanue IS
18 3aKOHBI ITIOCTOSIHHOTO TOKA JIEMOHCTPAIIHIA
25.01 Habmronenue 3aBuCUMOCTH O6opynoBanue JUTST
COTIPOTHUBIICHHS TIPOBOJHUKA OT JEMOHCTPAITUH
19 TEMIEPaTypHI.
01.02 JlaboparopHas pabota O6opynoBanue s
«Ormpenenenre CTONMOCTH nabopaTOpHBIX paboT U
U3PACXOJ0BAHHOM SJIEKTPOSHEPTHH | YUCHHYECKHX  OMBITOB
M0 MOUIHOCTHY TIOTPEOUTENS U TIO (Ha ©Oa3ze KOMILUIEKTOB
20 CUETUUKY» i OI'D
08.02 Penrenne onmuMmuaaHbIX 3agau O6opynoBanue IS
21 Ha TEIIOBOE JICHCTBUE TOKA JIEMOHCTpAIUt
4. DjeKTpoMarHuTHble siBjeHus (34)
15.02 DIeKTPOMArHUTHEIC SBJICHUSL. O6opynoBaHue IS
22 DIeKTpOnu3MEpUTENbHBIE TPUOOPHL. | JeMOHCTpaIuii
22.02 MaruutHas anoMaiausa. MarHuTHEIE O6opynoBanue IS
23 Oypu JIEMOHCTpAaIi
01.03 PasnoBunHOCTH
24 3JICKTPOJIBUTATENICH.
5. OnTuyeckue sipjaenus (74)
15.03 HMcTouHMKHM cBeTa: TEIUIOBEIE, O6opynoBanue IS
25 JIFOMUHECIICHTHBIE JIEMOHCTpAIUi
29.03 MHorokpatHoe U300pakeHne
peaMeTa B HECKOJIbKHMX TUIOCKUX
26 3epKaiax.
05.04 M3roToBUTH NEPUCKOI U C ETO Ob6opynoBanue JUISE
27 MTOMOIIIBIO TIPOBECTH HAOIIOICHUS JIEMOHCTpALIHIA
12.04 IIpakTryeckoe UCIoIb30BaHNE O6opynoBanne TS
28 BOTHYTBIX 3€pKaJl JIEMOHCTPAITHIA
19.04 3pUTENbHBIE WILTIO3HH, Ob6opynoBanue JUISE
MOPOKIAEMBIE TPEIIOMIICHUEM JIEMOHCTpAaUi
29 cBeTa. Mupaxu.
30 | 26.04 Pa3BuTHE BOJIOKOHHOH ONTHKH
10.05 Hcnonp3oBaHrie 3aKOHOB CBETA B
31 TEXHUKE
6. YesroBek n mpupoaa (44)
32 | 17.05 ABTOMAaTHKa B Halllel KU3HU . Komnrerorepaoe
33 | 24.05 Panno u TeneBuaeHne obopymoBaHue
31.05 AJnbTepHATUBHBIC HCTOUHUKU
34 sHepruu. Bunpl a5ekTpocTanimii




Ka.nelmapﬂo-TeMaaneCKoe IJIAHUPOBAHHUE 9 kiacc

n/m

Tema 3anaTus

[Harta
MIPOBEICHHUS
Ilnan | dakr

Hcnonn3oBanue
000py10BaHUA
LHeHTpa
eCTeCTBeHHOHAYYHOM
U TEXHOJIOTHYECKOi
HanpaBJIeHHOCTEM
«Touka poctay

IMpuMcUYaHnue

1. BBenenue (14)

01.09 BromHoe 3anstue. llenmu w 3amaum | KomnbroTepHoe
1 Kypca. TexHrka 6e30MacHOCTH. o0opyaoBaHHe
2. Kunematuka (7 4)
08.09 CriocoObI onucanus Oo6opynoBanue JUIst
2 MEXaHHUUYECKOTO IBUKCHUS JIEMOHCTpALUii
15.09 [IpssmonuHeliHOe paBHOMEpPHOE Ob6opynoBanue JUTS
JBIDKEHUE TI0 TIOCKOCTH? CMOTps JIEMOHCTpALINI
3 13 KaKoW TOYKH HAOII0IaTh
22.09 OTHOCHUTENEHOCTD JBHKEHUSI. O6opynoBanue TUTS
4 CroxeHune IBIDKEHUI. JIEMOHCTPALINI
29.09 JlabopamopHnuie pabomot: O6opynoBanue st
«3yuenne nBMKEeHUS CBOOOTHO nabopaTOpHBIX paboT H
najiaroniero Tenay, «Msydenue YUCHHYECKHUX OTBITOB
5 JIBYDKEHHSI TEJIa 110 OKPY>KHOCTH
06.10 Kak u kyzna monerena BuIiHeBas Ob6opynoBanue JUTS
KocTouka? Pacuer Tpaekropuu JEMOHCTpPALIHIA
JIBVDKCHUSI TEJT M MIEPCOHAKEH
6 pacckasoB P.Pacns o Mionxay3eHe
13.10 Ucropuueckast peKOHCTPYKIIHS O6opynoBanue JUTST
onbITOB ["anmuiies Mo onpeneieHHro JIEMOHCTpAITU
7 YCKOpEHHUS g.
20.10 Onpe/ieieHue CKOPOCTH O6opynoBanue JUTSI
PaBHOMEPHOTO JIBMXKEHUS MTPH JEMOHCTpALUi
UCTIOJIb30BaHUU TPEHAXKepa
8 «OeroBast JOPOKKay.
3. Innamuka (84)
27.10 Cuta Bonm, cujia yOeKIeHUS WU O6opynoBanue JUTST
9 cuiia - pu3nUecKas BeIHUUHA? JIEMOHCTpAITU
10.11 Jlabopamopnas paboma: Ob6opynoBanue st
10 «I3Mepenune Macchol Tenay nabopaTOpHBIX paboT H
17.11 JIBMOKeHUE Tella Mo ICHCTBHEM YYECHHUYECCKHUX OITBITOB
11 HECKOJIbKUX CHJT
24.11 JIBmKeHVE CUCTEMBI CBSI3aHHBIX O6opynoBanne TUTSI
12 Tel JIEMOHCTpPALIHIA
01.12 Jlabopamopnvie pabomui: «3yuenue | ObopynoBanue s
TPEHUS CKOIBKCHUSD nmabopaTopHBIX paboT u
13 YYEHUYECKHX OIBITOB
08.12 Junamuka paBHOMepHOTO ABWxeHHs | OOopynoBaHue 10
14 110 OKPYXHOCTH JEMOHCTpalui
15.12 Hcropus pa3BuTHs npeacTaBIeHUI O6opynoBanue TS
15 0 Bcenennoii. ConHedHas cucreMa. JIEMOHCTPAITHIA
22.12 OTKpBITHS HA KOHYHKE Tepa. O6opynoBaHue JUIS
[lepBble NCKYCCTBEHHBIE CITyTHUKH JeMOHCTpaLUii
16 3eMutH.
4. UmnyJbce. 3aKoH coxpaHeHusi uMnyJibea (34)
17 | 29.12 | | Kak BbI IXTY Ha30BeTe. .. | KommeroTeproe




18 | 12.01 PeakTuBHOE IBIKEHHE B IPUPOJIE. o0opyioBaHue
19.01 Paccaenoranue JITII ¢ momorsio KommbrorepHoe
19 3aKOHA COXPAHCHIS HMITYJIhCa obopynoBaHue
5. Cratuka (24)
26.01 Jlabopamopnas paboma: O6opynoBanue s
«OrmpeieneHe IEHTPOB Mace nabopaTOpPHBIX paboT H
20 PasITUIHBIX TEI (TPH CrIocoda)y YYEHUYECKHX OIBITOB
02.02 [IpuMeHeHne MPOCThIX MeXaHU3MOB B | KoMmimbroTepHoe
CTPOMTENILCTBE: OT 3EMIITHKH JI0 o0opynoBaHue
21 Hebockpeba

6. Mexannuyeckue KoJjieOaHUs1 M BOJHBI (34)

22 1 09.02 Buapl MasTHUKOB U UX KOJIEOAHUH Oo6opynoBanue JUIS
23 | 16.02 YT0 nepeHoCUT BoJiHa? JIEMOHCTpAINi
02.03 KoseOarenbpHble CUCTEMBI B MPUPOE
24 Y TEXHUKE
7. DJeKTPOMarHUTHbIE KOJ1e0aHUsI M BOJIHBI (24)
09.03 DKcrepuMeHTaNbHas MPOBEpKa KommnerorepHoe
25 cBoiicTB OM BOJIH. o0opynoBaHue
16.03 HccnenoBanne 3eKTpOMarHATHOTO Kommsrorepraoe
26 nznydennst CBU-neun o0opyaoBaHHE
8. OnTuka (44)
30.03 . U3rotoBnenue Monenu Kommnerorepnoe
27 KaJleiiTocKora. o0opynoBaHue
06.04 DKcrepuMeHTaIbHasI TPOBEPKa O6opynoBanue TUTS
28 3aKOHa OTPAYKEHHUS CBETA. JIEMOHCTpALUii
13.04 Jlabopamopnas paboma: O6opynoBanue s
«M3mepenne mokazarens nabopaTOpHBIX paboT H
29 IPEJIOMIICHHS BOJIBD) YYEHUUYECKHX OIIBITOB
20.04 Kak oTnnyaroTcs nmokasarenu ObopynoBanue IS
30 NPETOMIICHHSI [BETHOTO CTEKJIa JEMOHCTpAIUii
9. du3uKa aTOMa M AaTOMHOTO0 Aapa (44)
27.04 [ornomienne u ucIryckaHue CBETa Kommsrorepraoe
31 atoMaMu. ONITHYECKUE CIEKTPBI. o0opynoBaHHe
32 | 11.05 Nsmepenne KITJT conneunoi 6atapen | Komnbroreprnoe
18.05 BrnusiHue painoakTHBHBIX 000pyI0BaHKE
33 W3JTYYEHHH Ha KHUBBIE OPTaHU3MBI
25.05 Cr1oco0BI 3aIHUTEI OT
34 PaJIMOAKTUBHBIX M3ITydeHHUH




