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HosicHuTebHASA 3aNINCKA

Pabouas nmporpamma BHEYpOUHOM AESITENbHOCTU MO PU3UKe A 7 - 9 KJIaccoB cOCTaBiIeHA
Ha OCHOBE NMPUMEPHOU IporpaMMmel mo ¢usuke s 7 — 9 kinaccos (mox penakuueii Kysneroa
A.A.), M.: «IlpocBemienue», 2017 u COOTBETCTBYET
- ®@epepanpHoMy 3akoHy «O0 oOpazoBanmu B Poccuiickoit @eneparum»y Ne273-d3 or
29.12.2012 rona;

-OenepanbHOMy  00pa3oBaTelbHOMY — CTaHAApTy  OCHOBHOro  oOmiero  oOpa3oBaHus,
YTBEP)KIEHHOMY TIpUKa3oM MuHucrepcTBa obpa3oBanusi u Hayku PD Nel897 ot 17.12.2010
roja;

-IIpukazy MunuctepctBa obpazoBanusi u Hayku PD Nel577 ot 31.12.2015 ™» O BHeceHUH
U3MEHEHUH B (enepanbHbIi 00pa30BaTENbHBIA CTaHIAPT OCHOBHOTO 0OOIIEro oOpa3oBaHUS,
YTBEpKAEHHBIN IpukazoM MuHuctepcTBa obpa3zoBanusi u Hayku PD» Nel897 ot 17.12.2010
rojia»

-O0pa3oBaTenbHOM MporpaMMe OCHOBHOTO OOIIET0 00pa30BaHus;

-Yuebnomy miany OVY;

- [IpumepHoil mporpamme 0CHOBHOTO 0011ero 00pa3oBaHus 1o Gusuke (6a30BbIi YPOBEHB).

[Iporpamma paccuntana Ha 34 gacoB — | yac B Henmento B 7 kiacce, 34 dacoB — 1 yac B
Heelro B 8 kiacce, 34 yaca — 1 yac B Hezenmo B 9 Kjacce.

JlanHast pabouasi mporpamMma BHEYPOUHOM JeATeNbHOCTH 1O (usuke aisg 7 — 9 kiaccos
cocraBieHa Ha ocHoBe OOII OOO MBOVY «barypunckas OLL» u ¢ y4éToM METOIUYECKHX
PEKOMEH 1Al TI0 CO3AaHUI0 U (PYHKIIMOHUPOBAHUIO B 00IIE00PA30BATEIBHBIX OpPraHU3aIUsX,
PaCIOI0KEHHBIX B CEIBCKOW MECTHOCTU U MAJIbIX TOPOJIax, IEHTPOB 00pa30BaHUs €CTECTBEHHO-
HAay4YHOW W TEXHOJOTMYHOM HampaBieHHocTel («Touka pocTtay) (YyTBEp>KIEHBI pacopsiKEHUEM
MunucrepctBa mpocsemnienust Poccuiickoit ®epepanuu ot 12.01.2021 1. Ne P-6) wu
MpeaycMaTpuBaeT MPOBEACHUE 3aHATUN C HMCIHOJb30BaHMEM oOOpynoBaHus IieHTpa «Touka
pocTta»

IlnanupyeMble pe3yabTaTbl OCBOEHHMSI NPOrpaMMbl BHEYPOYHOH  /JAeATEIbHOCTH
«3anumaresibHass ¢Qu3nMKa» (¢ WcnoJb3oBaHueM obGopyaoBanust «Touka pocra»)B 7-9

KJaccax.
Peanuszaumsa nporpamMmmel CNOCOOCTBYET AOCTUXKEHMIO CrEAYOLLNX pe3ynbTaToB:
JINYHOCTHBIE:

B cthepe nMUYHOCTHBLIX YHMBEPCAnbHbIX Y4eOHbIX AENCTBUIA yHaLLMXCs:

* y4eBHO-No3HaBaTeNbHbIN UHTEPEC K HOBOMY y4ebHOMY maTepuany n crocobam pelueHnss HoBow
3agauu;

* OpMeHTauus Ha MOHWMaHWe MNPUYMH ycrexa BO BHey4eOHOW OesATeNnbHOCTM, B TOM uYucre Ha
camMoaHarnm3 M CaMOKOHTPOMb pesyrbTaTa, Ha aHanu3 COOTBETCTBMSA pe3ynbTaToB TpeboBaHUAM
KOHKpPETHON 3afauu,;

* CMNOCOBHOCTb K CAMOOLIEHKE HA OCHOBE KpUTEpPUEB YCNEeLHOCTU BHEy4ebHON AeaTenbHOCTY;
Ob6yyarowutics nony4um 803MOXHOCMb 01151 hOPMUPOBAHUS:

* BHYTPEHHEN MO3NLMN LLKOMbHUKA Ha YPOBHE MOMOXUTENBHOIO OTHOLUEHUS K LUKONe, NMOHUMaHUs
HeobXx0OUMOCTHM YYEHUS, BbIPAXKEHHOTO B NpeobnagaHmmn yuebHo-no3HaBaTenbHbIX MOTUBOB;

* BblpaXXEHHOW YCTONYMBON y4yebHO-No3HaBaTeNbHON MOTUBALIMMN YYEHNS,

* YCTONYMBOro y4ebHo-Mo3HaBaTeNbHOro NHTepeca K HoBbIM 06LLMM cnocobaM pelleHns 3agad.

MeTanpeameTHble:

B cdhepe perynatuBHbIX yHBepcarnbHbIX y4ebHbIX 4eNCTBUM YYHaLLMXCA:

* MMaHWpoBaTb CBOW [AENCTBMA B COOTBETCTBUM C MOCTaBMEHHOW 3ajaven U ycroBuaMU ee
peanusauuu, B TOM YUCne BO BHYTPEHHEM MnaHe;

* yUMTbIBaTb YCTAHOBMNEHHbIE MpaBunia B NaHMPOBaHUN 1 KOHTporie cnocoba peLleHus;

* OCYLLECTBMATb UTOTOBbLIN 1 NOLLAroBbIN KOHTPOIb MO pe3ynbTarty;



* OleHMBaTb MpPaBWUMbHOCTb BbLINOMHEHMS OEWCTBUSI Ha YPOBHE afdekBaTHOW pPeTPOCMNeKTUBHOW
OLLEHKM COOTBETCTBUS pe3ynbTaToB TPeOOBaHUAM AaHHON 3adayum 1 3agadHon obnacTy;

* afeKBaTHO BOCMPUHUMATL NPeasioKeHUst U OLEHKY yYyuTenen, ToBapullen, poauTenen n apyrmux
noaeun;

* pasnuyaTtb cnocob u pesynbTaT 4ENCTBUS.

Obyyarowulicsi Mosy4um 803MOXHOCMb Hay4YuUMmcs:

* B COTPYAHMYECTBE C y4YMUTENeM CTaBUTb HOBble y4ebHbIe 3adauu;

* MPOSABNSATL NO3HABATESbHYIO MHULMATUBY B Y4€OHOM COTPYAHMYECTBE;

* CaMOCTOATENbHO afeKBaTHO OLEHMBATb MNPaBWUSIbHOCTb BbIMNOMHEHUSS OEWCTBUA U BHOCUTL
HeobxoanMble KOPPEKTMBLI B UCMOSTHEHME KaK MO XO4y ero peanunsaumu, Tak U B KOHLE AEACTBUS.

B cdhepe nosHaBaTenbHbIX YHMBEPCAIbHbLIX Y4E€OHbIX AEACTBUN YHaLLNXCS:

* OCYLLECTBNATb MOUCK Heobxoammow uHopmMauun Ans BbINOMHEHUA BHEYYebHbIX 3agaHui C
UCMOMb30BaHMEM Yy4ebHOW nuTepaTypbl M B OTKPbITOM MH(OPMALMOHHOM MPOCTPaHCTBE,
SHUMKNONeAnn, CNpaBOYMHUKOB  (BKMOYAA  ANEKTPOHHble,  LMEPOBbIE),  KOHTPOIMpPYyeMOM
npocTpaHcTee

WHTepHeTa;

* OCYLLECTBNATb 3anuchb (pmkcaumio) BbIDOPOYHOM MHGOpMaLMM 06 OKpyKaroLem Mupe n o cebe
camMoM, B TOM Yuche C NOMOLLbIO UHCTpymeHToB UKT;

* CTPOUTb COOBLLEHNSsI, NPOEKTbI B YCTHOW M NMMCbMEHHOW hopMme;

* MPOBOANTbL CPaBHEHME U KraccudmkaLmio No 3agaHHbIM KpUTEPUSM;

* yCTaHaBnMBaTb NPUYMHHO-CNIEACTBEHHbIE CBSI3N B U3y4aeMOM Kpyre SBneHui;

* CTPOUTb paccyxaeHus B hopme CBSA3M NPOCTLIX CyxAeHun 06 o6bekTe, ero CTpoeHUM, CBOMCTBAxX
n CBA3aXx;

Obyyarowutics nosiy4um 803MOXHOCMb Hay4YUMmbCS:

* OCYLLECTBNATb PaCLUMPEHHbIA MOUCK MHGOPMaLMM C UCMOMNb30OBaHUEM pPecypcoB 6ubnuoTtek u
cetn NHTepHeT;

* 3anucblBaTh, PUKCUPOBATL MHOpMaLMIo 06 OKpyXKaloLWmX SBAEHUSIX C MOMOLLBI UHCTPYMEHTOB
WKT;

* OCO3HaHHO M NPON3BOSIBHO CTPOUTL COOBLLEHNS B YCTHOW U MUCbMEHHON hopMe;

* OCyLLecCTBNSATb BbIOOp Hamnboriee 3hEKTUBHBIX CMOCOOOB pelleHns 3adady B 3aBUCUMOCTU OT
KOHKPETHbIX YCMOBUN;

* CTPOWUTb JIOTMYECKOE pacCyXOeHWe, BKIYalLlee YCTaHOBMEHME MNPUYUHHO-CIIEACTBEHHbIX
CcBs3en;

* MOIYT BbIATW HA TEOPETMYECKUA YPOBEHb PELLEHMS 3aJad: pelleHne No onpeaerneHHoMYy NnaHy,
BNaJeHne OCHOBHbIMU NpMEMaMM pPeLLEHNS, OCO3HAHUSA OEATENbHOCTM NO pPEeLUEHMIO 3aJauun.

B cdhepe KOMMYHMKATUBHbIX YHMBEPCASIbHbIX Y4E€OHbIX AEACTBUIA YHaALLUXCA:

* aJeKkBaTHO UCMONb30BaTb KOMMYHUKATMBHbIE, NMPEXAE BCEro - pevyeBble, CpeacTBa AN peLleHus
pasnuuYHbIX KOMMYHVKATUBHbIX 3adad, CTpOUTb MOHOMormyeckoe cooblleHne, BriageTtb
ananorndeckon hopmor KOMMYHMKaLUKW, NCNONb3ys, B TOM YnCne cpeacTtsa N MHCTpyMeHTbl VKT u
ANCTaHUMOHHOIo obLLeHMS;

* [onycKkaTb BO3MOXHOCTb CYLLECTBOBAHWUS Yy JoAEN PasfiMyHbIX TOYEK 3pEeHusi, B TOM YUCIe He
coBnajawwmux ¢ ero cobCTBEHHOW, U OPUEHTMPOBAaTbCHA Ha MO3UUMI0 NapTHepa B obLeHun wu
B3aUMOOENCTBUM;

* YUUTbIBATb Pa3HbIE MHEHWSI U CTPEMUTBLCS K KOOPAMHALUN Pa3fiUYHbIX NO3MLUIA B COTPYLHNYECTBE;
* (hopmynmMpoBaTb COBCTBEHHOE MHEHUE Y MO3ULNIO;

» AoroBapmeaTbCs U NPUXoAuTb K OBLLEeMy pelleHUo B COBMECTHOW AeATenbHOCTN, B TOM Yucre B
CUTyaLMmM CTONKHOBEHWSI UHTEPECOB;

Obyyarowuticsi Nosy4um 803MOXHOCMb Hay4YUMmbCS:

* YUNTbIBATb U KOOPAMHUPOBATb B COTPYAHUYECTBE OTNUYHbIE OT COOBCTBEHHOW MNO3UUMK APYruX
nogen;

* YUUTbIBaTb PasHble MHEHUSI U MHTEePeChl U 0B6OCHOBLIBATL COBCTBEHHYIO MO3ULNIO;

* MOHUMAaTb OTHOCUTENbHOCTb MHEHWI U NOAXO0A0B K peLleHunto Npobnemel;

* aprymeHTMpoBaTb CBOK MO3ULMIO W KOOPOUHWPOBATL €e C Mo3uuMsMU MNapTHEPOB B
COTpyAHMYecTBe Npu BbipaboTke obLuero pelleHns B COBMECTHON AeATenbHOCTY;

* 3ajaBaTb BOMpPOCbl, HeobXxoAuMMble AnNd opraHv3auum COBCTBEHHOW OedATenbHOCTU WU
COTpYAHMYECTBA C NAapTHEPOM;

* OCYWECTBNATb B3auMMHbIA KOHTPONb W OKasblBaTb B COTPYAHMYECTBE HeobXoaumyto
B3aMMOMNOMOLLb.



MpeameTHble:

- OpVEHTMpOBATbCs B SBMEHMAX W OObEKTaxX OKPYXXalLWero mupa, 3HaTb [paHuubl WX
NPUMEHUMOCTN;

- MOHMMaTb onpeaeneHnsa PU3NYeCcKMx BENNYUH N MOMHUTL onpeaensitowme opMynbl;

- MOHUMATb KakMM (PM3MYECKMM MPUHUMMNAM M 3aKOHaM MOLYUHSIIOTCA Te WU MHble OOBEKTbl U
SIBMEHWS Npupoabl;

- 3HaHWEe MOoLENN NOUCKa peLLEeHNn Ans 3agad no puanke;

- 3HaTb TEOPETUYECKME OCHOBbI MaTEMATUKN.

- IpUMeYaTb MOAENN SIBNEHNI 1 0OBEKTOB OKPY)KatoLLEro MUpPa;

- aHanuaupoBaTb YCroBUe 3afauu;

- nepedopMynupoBaTb U MOAENNPOBATL, 3aMEHATb UCXOOHYIO 3ada4y Apyron;

- COCTaBMATb NaH peLleHns;

- BblABUraTb 1 NPOBEPSTL NpeaniaraeMble A5is peLeHnsi r’mnoTessbl;

- BNageTb OCHOBHbIMW YMCTBEHHbLIMI OnepaumsiMm, COCTaBNSAOLLMMN NMOUCK PELLIEHMS 3afauN.

CopepxaHue nporpaMmMmbl BHEYPOUYHOM AEATENILHOCTU
7 Knacc

BBepeHue. BeogHoe 3aHaTMe. Llenun n 3agayn kypca. TexHmka 6e3onacHoCTy.

Ponb akcnepumeHTa B XXM3HU YenoBekKa.

Teopusi: N3y4nTb OCHOBbLI TEOPUN MOrpeLlHocTen. MorpelHoCTn NPsiMbIX U KOCBEHHbIX U3MEPEHUN,
MakCMMarnbHasi MOrPeLIHOCTb KOCBEHHbIX W3MEpPEHWN, Y4eT MOrpelHocTen WU3MepeHun npu
nocTpoeHun rpadukos. NpeacraBneHne pesynbTaToB U3MepeHnn B opme Tabnuu, u rpadoukos.
lpakmuka: OCHOBblI TeOpUW MOrPELIHOCTEN MPUMEHSITE MPU BbINOMHEHUM 3KCMEPUMEHTANbHbIX
3afad, npakTuyeckmx paboT. (c ucnonb3oBaHueM obopyanoBaHua «Tovka pocTar)
Xapakmepucmuka OCHOBHbIX 8UO08 0essmeribHOCMU:

MpuBOoaANTL NpuMMepbl OOBLEKTOB U3yveHUsa ur3nkm (usmdeckme aBneHus, uandeckoe Teno,
BellecTBo, umsmyeckoe none). Habnwogats 1 aHanmManpoBaTb usmdeckme sBnennst (OuKcnpoBaTtb
M3MEHEHMS1 CBOWCTB  OOBLEKTOB, CpaBHMBaTb MX U o06obwaTtb). [lo3HakOMUTBCA C
9KCMEepPUMEHTanNbHbIM METOAOM MccnenoBaHns npupodbl. COopka nNpubOPOB U KOHCTPYKLMIA.
Wcnonb3oBaHne mamepuTenbHbiX NpubopoB. BeinonHeHne nabopaTopHbIX U NpakTudeckux paboT.
[narHocTuka 1 ycTpaHeHue HeucnpaBHOCTelN MpubopoB. BeicTpavBaHue rMnote3 Ha OCHOBAHWM
UMEIOLLNXCHA AaHHbIX.

MexaHuka.

Teopusi: PaBHoMmepHOe M HepaBHOMepHoe ABmkeHue. [padmnyeckoe npeacrtaBrieHne OBUMXKEHUS.
Peluenne rpadmyecknx 3agad, pacyeT NyTM M CPeOHEeM CKOPOCTM HEePaBHOMEPHOro ABWXKEHMS.
MoHATME MHepumMn N nHepTHOCTU. LleHTpobexHast cuna. NpumeHeHne gaHHbIX (PU3NYECKUX NMOHATUIA
B XXM3HeLedATenbHoCTH Yenoseka. Cvuna ynpyroctu, curna TpeHus.

lpakmuka: ccnegoBaHne 3aBUCMMOCTU CUMbl YNPYrOCTW, BO3HUKAKOLWEN B NPYXXUHE, OT CTEMEHU
pecdopmauun  npyxuHel.  OnpegeneHve  koadcpmumeHTa  TpeHuss Ha  TpubomeTpe. (¢
ucnonb3oBaHMeM o6opyaoBaHUsA «Toyka pocTay)

WccnepoBaHue 3aBUCMMOCTU CUIbl TPEHUS OT CUITbl HOPManbHOro JABMNEHMS.

Xapakmepucmuka 0CHOBHbIX 81008 OesimesibHOCMU:

AHanua Tabnuu, rpadgukos, cxem. Monck obbsicHeHUss HabnogaeMbiM cobbiTuam. OnpedenexHune
CBOWCTB NpuOOPOB MO 4YepTexaM U MogensaMm. AHanu3 BO3HMKAOLUX MNPOOMEMHbIX CUTyaLuWi.
N3obpaxate cuctemy koopaumHaT, BblOMpaTb Teno OTCYETA M CBA3bIBAaTb €ro C CUCTEMOW
KoopauHaT. Vicnonb3oBaTb CUCTEMY KOOPAMHAT ANS U3YYeHUst NPSMOMVHEVHOrO OBWKEHUS Tena.
Cbopka npubopoB W KOHCTpyKumin. KMcnonb3oBaHne wameputenbHbiX NpubopoB. BbinonHeHune
nabopaTopHbIX M MpakTMdeckmx paboT (¢ ucnonb3oBaHMeM obopypoBaHusA «Touyka pocTay).
[narHocTuka M ycTpaHeHuMe HeucrnpaBHOCTEN MpubopoB. BeiCTpamBaHue rMnote3 Ha OCHOBAHWM
umerwmnxca  daHHblX. KoHcTpyupoBaHve u  MogenupoBaHve. BeinonHeHve 3agaHuidi  no
YCOBEPLLEHCTBOBaHMIO NpnbopoB. Pa3paboTka HOBLIX BapMaHTOB OMNbITOB. PaspaboTka 1 npoBepka
METOAMKM 3KCnepuMeHTanbHon paboTbl. Pabota B Manbix rpynnax. AHanusvpyloT, BblbupaloT u
000CHOBbIBAOT CBOE pelueHue, AenctsBud. [NpeactaBneHue pesynbTaTOB MapHOW, rpynmnoBomn
AeAaTenbHOCTU. YyacTue B guarnore B COOTBETCTBUM C NpaBunaMy peyeBoro noBegeHus.
MmapocTaTtuka.



Teopus: 3akoH Apxmumeaa, 3akoH lNackans, rmgpoctaTMydeckoe gasneHue, coobLuarowmecsa cocypl,
rmapaBniMyeckne mMallvHbl.

lMpakmuka: 3adayu: BbITankMBawLWas cuna B pas3fMYHbIX CUCTeMax; npubopbl B 3agadvax
(coobwatowmecs cocyapl, rmapaBnMYecKMe MalluHbl, pblidaru, 6nokn).

OKcnepuMeHTanbHble 3agaHus:

1)usmepeHue cunsl Apxumeaa,

2)n3amepeHne MOMeHTa Cunbl, AENCTBYHOLLENO Ha pblyar,

3)n3mepeHne paboTbl cumbl YMPYroctTu nNpuv MogbeMe rpy3a C MOMOLUbK MOABWMXKHOIMO UMK
HenoaBWXHOro 6rioka(c ncnonb3oBaHMeM ob6opyaoBaHusa «Touka pocTar)

Xapakmepucmuka OCHO8HbIX 8UO08 OessmeribHOCMU:

AHanus Tabnuu, rpadukos, cxem. Nonck o6bACHeHUA HabntogaeMbiM cobbITuaM. Cbopka npubopos
N KOHCTPyKUMiA. WMcnonb3oBaHne wu3MepuTenbHbIX MNpubopoB. BbinonHeHne nabopaTopHbIX U
npakTnyeckux pabot. [dmarHocTuka WM ycTpaHeHue HeucrnpaBHocTen npubopos. BbicTpanBaHue
r’MNoTe3 Ha OCHOBAHMM MMEKLUMXCA AaHHbIX. KOHCTpyupoBaHue u mogenvpoBaHue. PaboTa B
Manbix rpynnax. AHanuM3vMpylT, BblOMpaldT M OOOCHOBLIBAOT CBOE peLleHune, OeWUCTBUS.
MpencrasneHve pesynbTaTtoB NapHOW, rpynnoBon AeatenbHocTW. [logrotoBka coobLLeHun wu
AOKNagoB. YyacTve B guanore B COOTBETCTBMM C NpaBuUiiaMmn peyeBoro noBeaeHus.

CraTuka.

Teopus: bnok. Pelyar. PaBHoBecue TBepablx Ten. Ycnosus paBHoBecusi. MomeHT cunebl. [paBuno
MOMEeHTOB. LleHTp TskecTun. NccnegoBaHue pasnnyHbIX MexaHuyYecknx cucteM. KomGuHnpoBaHHble
3a[ayu, UCnosb3ays YCrnoBusi paBHOBECUS.

lpakmuka: N3rotoeneHne paboTtaroen cuctembol Or0KoB.

Xapakmepucmuka OCHOBHbIX 8UO08 OessmeribHOCMU:

AHanus Tabnuu, rpadukoB, cxem. Nonck oObsICHEHMA HabnogaembiM cobbiTuam. OnpenenexHve
cBonctB nNpubopoB Mo 4epTexam M Moaensm. AHanM3 BO3HUKAOLWMX NPOBNEMHbIX CUTyaLuWi.
Habniogate [AgencteBme NpoCTbiX MexaHuM3MoB. [lo3HakoMUTbCs € (OM3MYECKON MOLENbHO
«abconoTHO TBEpAOe Teno». PelaTtb 3agaynm Ha NpUMMEHeHWe ycroBusi(NpaBuna) paBHOBECUS
pblyara. [MpuMMeHATb ycnoBue (NpaBuIl0) paBHOBECUSI pbldara ansa obbsCHEeHWs [OencTBus
pasnMyHbIX MHCTPYMEHTOB, UCNONb3YEMbIX B TEXHUKE M B ObITy. COopka NpnbOpoB N KOHCTPYKLIMIA.
Mcnonb3oBaHue nameputenbHbiXx NpubopoB. BbinonHeHne nabopaTopHbIX M NPaKTUYeCcKux pabor.
[dnarHoctTuka n ycTpaHeHWe HeucrnpaBHOCTEN MNpubopoB. BbicTpavMBaHMe rMnoTe3 Ha OCHOBaHWM
umMewLwmxca gaHHblX. KoOHCTpympoBaHMe U1 MogenupoBaHue. BbinonHeHwe 3agaHui Mo
yCOBEPLLEHCTBOBaHMIO NpnbopoB. Pa3paboTka HOBLIX BapMaHTOB OnbITOB. PaspaboTka n npoBepka
MEeTOAMKM SKCNEPUMEHTAaNbHON paboThl.

PaboTta B Manbix rpynnax. AHanu3npyoT, BbIOMpaloT U 060CHOBLIBAOT CBOE peLLeHne, OeACTBUS.
MpencraBneHne pe3ynbTaTtoB MNapHOW, rpynnoBon AesTtenbHocTu. [logrotoBka coobLieHun wu
Aoknagos. OcyLIeCTBNAIOT CaMOOLEHKY, B3aMMOOLEHKY AesTenbHOCTW. Y4yacTue B Auarnore B
COOTBETCTBMU C NpaBusiaMmm peyeBoro NoBeaeHus.

8 knacc

TennoBble ABNEHUS.

TennoBoe pacwupeHune Ten. lNpouecchl NnaBneHns n 0TBEpAEBaHUS, UCMAPEHNS U

KoHAeHcaumun. Tennonepegaya. BnaxHocTb Bo3gyxa Ha pasHbiX KOHTUHEHTAX.
LJemoHcmpauyuu: 1. HabniogeHne TasHus nbaa B BOAE.

2. CKOpOCTb MCMapeHus pasnmyHbIX XXUOKOCTEN.

3. Tennoskle gsuratenu dbygyiero.

JlabopamopHbie pabomei (C ucnonb3oBaHuem ob6opyaoBaHuA «Touka pocTar)

1. \ameHeHus gnuHbl Tena Npu HarpeBaHUM 1 OXNaxaeHuu.

2. OtnmnBka napadunHOBOro congaTuka.

3. HabntopeHuve 3a nnaBneHnem nbaa

4. OT yero 3aBUCUT CKOPOCTb UCMAPEHNS XKNOKOCTN?

5. HabniogeHne TennonpoBoAHOCTY BOAbI M BO34yXa.

XapakmepucmuKka 0CHOBHbIX 81008 dessmesibHOCMU:

CamocTosaTenbHO hOpMyNMpYOT NO3HABaTENbHYIO 3a4a4y. YMEKT C MOMOLLBK BOMPOCOB A00bIBaThL
HeJocTalLWwy  uHdopmauuo. Mcnonb3oBaHne  M3MepUTEnbHbIX  NpPUOOpPoB.  BbINonHeHue
nabopaTopHbIX M MNpakTudecknx paboTt. [marHocTmka u ycTpaHeHwe HewncnpaBHOCTEN NpubOopoB.
BbicTpanBaHue runotes Ha OCHOBaHUM UMEIOLLMXCA OaHHbIX. KOHCTpynpoBaHue u MoaenupoBaHue.
BbinonHeHne 3agaHnii No yCOBEPLLEHCTBOBaHMIO NpMbopoB. Pa3paboTka HOBbIX BapnaHTOB OMNbITOB.
PaspaboTka u npoBepka MeTOOUKW 3IKCrnepuMeHTanbHon paboTbl. Pabota B Manbix rpynnax.



AHanuanpyloT, BbiGMpalOT M 0OOCHOBLIBAOT CBOE pelwleHne, paencteus. [lpeacraenexHune
pe3ynbTaToB MapHOW, rPYyNMNOBOM OeATENbHOCTU. Y4YacTue B guarnore B COOTBETCTBUM C NpaBunamm
peveBOro NOBEAEHMS.

AneKTpuyeckue siBeHUs.

Mukpomup. Mogenu atoma, cywectsoBaBluve [0 Hadana XIX. Uctopus OTKpbITUA U OenCTBUSA
ranbBaHMYECcKoro anemMeHTa. Mctopua co3gaHus anekTpodopHon mawuHbl. OnbiT BonbTa.
ONEeKTPUYECKUIN TOK B SNEKTPOSIMTaX.

LemoHcmpauuu: (c ucnonb3oBaHneM ob6opyaoBaHus «Touka pocTar)

1. Mogenu aToMoB.

2. NanbBaHM4yecKne anemMeHThbl.

3. PaboTa anekTpodopHON MaLLUNHbI.

4. OnbITbl BonbTa n MNanbeaHu.

JlabopamopHbie pabomei:

1. Co3gaHune ranbBaHMYECKUX 351IEMEHTOB 13 NOAPYYHbIX CPEaCTB.

2. DNeKTPUYECKNIA TOK B XKNOKOCTSX.

Xapakmepucmuka OCHOBHbIX BUAOB AEATENbHOCTU:

YnpaBnsawT CBOel Mo3HaBaTENbHON U y4ebHOM AeATEeNbHOCTbIO MOCPEACTBOM MOCTAHOBKM LIENEN,
NNaHMpOBaHWS, KOHTPOMS, KOPPEKUMM CBOUX [JOEWCTBUM M  OLEHKM YCMELIHOCTU YCBOEHUS.
CpaBHuBaloT crnocob W pesynbTaT CBOUX AEWCTBUM C 0OpasuLoM - NMCTOM COMPOBOXAEHMS.
OOGHapyxuBatoT OTKNOHeHNs1. O0AyMbIBAOT NPUYMHBI OTKITOHEHUIA. OCYLLIECTBNSAIOT CAMOKOHTPOSb U
B3aMMOKOHTPOIb. VIcnonb3oBaHue W3MepUTENbHbIX NpUGopoB. BbinonHeHne nabopaTopHbIX U
npakTuyecknux pabot. [uarHocTvka W ycTpaHeHue HeucnpaBHOCTEM npubopoB. BeicTpanBaHue
rmnoTes Ha OCHOBaHUM UMEIOLLMXCA AaHHbIX. KOHCTpyMpoBaHue n MmogennpoBaHue.

OneKkTpomMarHuTHbIe sIBNEeHUS.

MarHuTHoe none B BewectBe. MarHutHas aHomanusi. MarHutHble Oypu. PasHOBMOHOCTU
aMneKTpousMepuTernbHbIX NpubopoB. PasHoBUMOHOCTU anekTpoaBuraTenen.
HemoHcmpauuu (c ucnonb3oBaHnem obopyaoBaHus «Touka pocta»):

1. HarnagHocTb noBeaeHMs BELWECTB B MarHUTHOM More.

2. MNMpeseHTaumm 0 MarHUTHOM nosie 3eMnn N 0 MarHUTHbIX OypsiX.

3. leMOHCTpaumsa pa3HOBMAHOCTEN 3MEKTPOM3MEPUTENBHBLIX NPUBOPOB.

4. HarnsagHoCTb pasHOBUOHOCTEN anekTpoasuraTenen.

JlabopamopHbie pabombi: 1. ViccnegoBaHne pasnnyHbIX 3NIEKTPON3MEPUTENbHBLIX NPUOOPOoB.
XapakmepucmuKka OCHOBHbIX 8U008 desmesibHOCMU:

YnpaBnawT CBOer No3HaBaTeNbHON U y4ebHOM AeATENbHOCTBIO MOCPEACTBOM MOCTAaHOBKM LIENen,
NNaHMpoOBaHWS, KOHTPOMS, KOPPEKUMM CBOUX [AEWCTBUA U  OUEHKU YCNELWHOCTU YCBOEHMS.
CpaBHuBatoT crnocob n pesynbTaT CBOMX OEWCTBUM C 0OpasUoOM - JIMCTOM COMPOBOXAEHMS.
OGHapyxuBatoT OTKNOHEHNs:. OBayMbIBaKOT NPUYMHBI OTKITOHEHMI. OCYLLECTBNSAT CAMOKOHTPOSb U
B3aMMOKOHTPOIb.

OnTnyeckue siBNeHnA.

NcTOoYHMKM cBeTa: TennoBsble, IIOMUHECLEHTHbIE, NCKYCCTBEHHbIE. M3roToBNEHMe Kamephbl - 06CcKypa
N nccregoBaHue M3o00pakeHus ¢ NMomoLllbio Moaenu. MHorokpaTHoe u3obpakeHue npegmeTta B
HECKOIMbKNX MMOCKUX 3epkanax. M3rotoBuTb MEPUCKON U C ero NoMOLLbI0 NPOBECTM HabnoaeHUs.
MpakTnyeckoe WCMOMb30BaHWE BOTHYTbIX 3epkan. 3puTenbHble  WMMK3uK, MNopoXaaemble
npenomnexHvem ceeta. Mupaxu. Pa3BuTne BONOKOHHOM onTMKW. cnonb3oBaHWe 3aKOHOB CBeTa B
TEXHUKE.

HemoHcmpayuu(c ncnonb3oBaHnemMm obopyaoBaHus «Touka pocta»)

1. PasnnyHble NCTOYHMKM CBETA.

2. l3o6pakeHne npegmeTa B HECKONMbKMUX MIOCKUX 3epKarnax.

3. N306paxeHune B BOTHYTLIX 3epkanax.

4. Ncnonb3oBaHWE BOSIOKOHHOWN OMNTUKMN.

5. YcTponcteo dhoToannapaToB, KUHONPOEKTOPOB, Kanemngockonos.

JlabopamopHbie pabomei:

1. NarotoBneHne kamepbl - 06CKypa 1 nccrieqoBaHme n3oodpakeHnsi C NOMOLLILI0 MOAENN.

2. MNMpakTnyeckoe NpUMEHEHME MIOCKNX 3epKar.

3. MNMpakTnyeckoe ncnosnb3oBaHMe BOrHYTbIX 3epKar.

4. N3roToBneHne nepuckona n HabnoaeHnst ¢ NOMOLLLIO MOAENN.

Xapakmepucmuka 0CHOBHbIX 8UO08 OesimeribHOCMU:



YnpaBnsaT cBOEW NO3HaBaTENbHOM N YY4EOHON OeATENbHOCTbIO NOCPEACTBOM MOCTAHOBKU LENEN,
NiaHNPOBaHMS, KOHTPOJS, KOPPEKLMM CBOMX AEACTBUMN N OLIEHKW YCMNELLHOCTM YCBOEHUS. BbigensioT
1 bopMynMpyoT No3HaBaTENbHYKO Lenb. BblaensitoT KONM4ecTBEHHbIE XapakTEPUCTMKN OOBEKTOB,
3afjaHHble crioBamu. [MpvHMMaloT Mo3HaBaTESNbHYK LEfb WU COXPaHAKT €€ Npu BbINOSTHEHUK
y4ebHbIX aencTeuin. OCo3HaloT CBOU AeNCTBUS. IMEIOT HaBbIKM KOHCTPYKTUBHOIO OBLLIEHNS B MarnbIX
rpynnax.

Yenosek u npupoga

ABTOMaTMKa B Hawen XusHu. Npumepbl UCNOMb30BaHWS aBTOMaTUYECKMX YCTPOWCTB B Hayke, Ha
npounssoacTee n B 6bITy. Cpeactea cBasn. Pagno n teneBugeHue. AnbTepHATUBHLIE WCTOYHUKK
aHeprun. Bwuagbl  anekTpocTaHumi. HeoOXOAMMOCTb  SKOHOMWW  MPUPOAHLIX  PECYPCOB MU
NCNONb30BaHMS, HOBbIX 3KOMOrMYHbLIX U 6e30nacHbIX TEXHOMOrMIn. Hayka n 6e3onacHoCTb Niogen.
LemoHcmpauyuu: 1. dboToMaTepuansl U cnangpl No Teme.

JlabopamopHbie pabombi: 1./3y4yeHne OencTBMI CpeacTB CBA3N, Pagmo U TeNeBnaeHus.
XapakmepucmuKka OCHOBHbIX 8U008 desmesibHOCMU:

CamocTosaTensHO hopMynNUPYIOT NO3HaBaTENbHYIO 3a4a4vy. YMeoT (Mnn pa3BnBatoT) CNOCOOHOCTL C
NOMOLLbIO BONPOCOB A06bIBaTh HE4OCTaLWY MHGPOPMaLUIO.

9 knacc

KuHemaTtuka
Cnocobbl onucaHusa MexaHudeckoro aBwkeHusi. Cuctema oTcdeta. [MpamMonuHenHoe OBWXeHME.
MpsMONUHENHOe paBHOMEpPHOe ABWXEeHWEe Mo MfocKocTU. [lepemelleHne u  CKOPOCTb Mpu
paBHOMEPHOM MPSMOMNMHENHOM ABWXEHUWN MO MIOCKOCTU. OTHOCUTENBHOCTL ABWXEHUs. CrioxeHne
aswxeHnin. MNMpuHUMN He3aBUCUMOCTU ABWXKEeHUN. KpuBonunHenHoe ABwkeHue. [BMXeHue Tena,
OpoLueHHOro nog yrinoM K ropu3oHTy. PaBHOMepHOe OBVXEHME MO OKPYXHOCTW. YrnoBasi CKOPOCTb.
Mepnoa n yactoTa BpaleHus. CKopocTb
N YCKOPEHME NPU PABHOMEPHOM ABWXEHUN MO OKPYXXHOCTMU.
JlabopamopHbie pabomsi(c ncnonb3oBaHUeM o6opyaoBaHuA « Touka pocTa):

1. WayuyeHne gsmxeHns cBoboAHO NagatoLlero Tena.

2. WN3y4yeHune OBMXKEHUSA NO OKPYXKHOCTMU.
lMpumepHbie memMbl MPOEKMHbIX U UccriedosamernbCKux pabom:

1. OnpefgeneHne CKOPOCTU PaBHOMEPHOrO [AOBMXKEHMS MPU MCMNOMb30BaHUM TpeHaxepa

«beroeasi 4OpPOXKa».

2. Wctopnueckasi peKOHCTpyKUMS ONbITOB [anunes no onpegeneHunio  yCKopeHus

cBOOOOHOro NageHus Ten.

3. TMpuHUMNbLI paboTbl NPUOOPOB AN UBMEPEHUS CKOPOCTEN U YCKOPEHWUIA.

4. TpumeHeHne cBo6OAHOroO NageHns Ang U3MepeHnsi peakLmm YernoBeka.

5. Pacuet TpaekTopum ABMXKEHMSA NepcoHaxen pacckasos P.Pacna.
Xapakmepucmuka OCHO8HbIX 8udo8 JdesmesibHoCmuU: Y“TeHne W 0bcyXaeHue TekcTa craTten
WHTEPHET-CanToB, OOCYyXOeHWe [OOKMagoB W Mpe3eHTauui, COCTaBMEHME UM pelleHne 3ajad,
obcyxaeHne cnocoboB peleHus (nogrotoska k O'G no gusmke).

OnHamuka
MHepumanbHble cucteMbl oTcyeTa. Cuna. 3akoHbl HbioToHa. [BMXeHMe Tena nog OencTBuem
HECKONMbKNX cun. [BmKeHne cuctemMbl CBs3aHHbIX Ten. [uHamMmunka paBHOMEPHOrO ABWXEHMWS
MaTepuanbHOM TOYKM MO OKPYXHOCTW. Knaccbl cun. 3akoH BCEMUPHOrO TAroTeHus. [BwkeHue
nnaHeT. VIckyccTBeHHble cnyTHUKW. ConHeyHast cucteMa. Victopus pasButusi NpeacTaBneHun o
BcenenHon. CtpoeHue n apontouus BceneHHON.
JlabopamopHbie pabomebi(c ucnonb3oBaHuem ob6opyaoBaHusa « Touka pocTay):
1. W3mepeHue macchl Tena ¢ MCNoNb30BaHNEM BEKTOPHOIO Pa3foXKEHUS CUIbI.
2. W3yyeHne KuHemMaTuUKm W [OUHAMUKM PaBHOYCKOPEHHOrO [OBWXEHUS (Ha npumepe
MaluHbl ATByaa).
3. V3yyeHune TpeHUs CKOSMbXEHUS.
lpumepHbie memMbl MPOEKMHbIX U UccriedosameribCKux pabom:
1. Wctopuyeckass peKkoHCTpyKuus onbiToB KyrnoHa un AMOHTOHa Mo onpegeneHuo
BESIMYNHBI CUMNbI TPEHUS CKOSTbXKEHUS.
2. TlepBble NCKYCCTBEHHbIE CNYTHUKM 3eMN.



3. Kak oTnuyatroTca MexaHu4eckne npouecchbl Ha 3emrie 0T MexaHWYEeCKMX NMpPOoLECCOB B

Kocmoce?

4. Tena ConHeyvHoln cuctembl. OTKPbITMS Ha KOHYKKE nepa.
Xapakmepucmuka OCHOB8HbIX 8udo8 JdesmesibHoCmuU: Y“TeHMe U o00cyXxaeHue TekcTa craTtein
WHTEPHET-CanToB, OOCYyXOEeHWe [OOKMafoB W Mpe3eHTauui, COCTaBlieHME W pelleHne 3agad,
obcyxaeHne cnocoboB pelleHus (nogrotoska k OIS no cdmsmke).

MMmnynbc. 3aKOH coxpaHeHUsA umnynbca
Umnynbc. WM3meHeHne wmnynbca wmaTepuanbHon Touvku. Cuctema Ten. 3akoH COXpaHeHus
umnyneca.
lpumepHbie meMbl MPOEKMHbIX U UccriedosameribCKux pabom:

1. PeaKkTuBHOE OBWXEHME B MpUpoae.

2. PaccneposaHue TI1 ¢ NOMOLLBIO 3aKOHA COXpaHeHUst Mnynbca.
Xapakmepucmuka OCHO8HbIX 8udo8 JdesmesibHOCMuU: YTeHNe W 00CyXOeHue TekcTa craTten
WHTEPHET-CanToB, OOCYXOEHWe [OOKNagoB W Mpe3eHTauui, COCTaBlEHME W pellueHue 3agad,
obcyxaeHne cnocobos pelueHus (noarotoeka k OIS no cusmke).

Cratuka
PaBHoBecue Tena. MOMeHT cunbl. YCNoBuSA paBHOBECUSA TBepAOro Tena. [pocTbie MexaHu3mbl.
JlabopamopHble pabombi(c nCnonb3oBaHUEeM obopyaoBaHUA « Touka pocTa):
OnpegeneHne LEHTPOB MacC pasnnyHbIX Ten (Tpu cnocoba).
[MpumepHbie meMbl MPOEKMHbIX U UccriedosameribcKux pabom:

1. TlpyvmMeHeHne NpPoCcTbIX MEXAHN3MOB B CTPOUTENLCTBE: OT 3eMNSAHKN 0 Hebockpeba.

2. VccnepoBaHue KOHCTPYKUMM Benocuneaa.
Xapakmepucmuka OCHO8HbIX 8udo8 JdessmesiIbHOCMU: Y“TEHNEe W 00CyXOeHue TeKcTa craTten
WHTEpHEeT-canToB, OOCYyXOeHWe [OOKNafoB W Mpe3eHTauui, COCTaBneHne W pelleHne 3ajad,
obcyxaeHne cnocoboB pelueHus (nogrotoeka k OI'D no gusmke).

MexaHunyeckue KonebaHus U BOSHbI
MexaHunyeckme konebaHusa. [lpeobpas3oBaHMe 3JHEpPrun Mpu  MEXaAHWYECKUX  KOnebaHusIX.
MaTtemMaTuieckuin 1 NPyXMHHbIN MasTHUKU. CBOOOAHbLIE, 3aTyXaloLlmMe U BblHY)XAEHHbIE KonebaHus.
Pe3oHaHc. MexaHudeckne BOMHbI. [1nnHa 1 CKOPOCTb BOMHbI. 3BYK.
JlabopamopHbie pabomsi(c ncnonb3oBaHUeM o6opyaoBaHUA « Touka pocTa):
N3yyeHne konebaHuin HUTAHOrO MasiTHUKA.
[MpumepHbie meMbl MPOEKMHbIX U uccriedosamesibcKux pabom:

1. CTpyHHble My3blKalnbHblE€ UHCTPYMEHTbI.

2. KonebaTenbHble CUCTEMbI B MPUPOAE U TEXHUKE.
Xapakmepucmuka OCHOB8HbIX 8udo8 JdesmesibHoCmuU: Y“TeHne W o0bcyXaeHue TekcTa craTten
WHTEpPHET-CanToB, OOCYyXOeHWe [OKMagoB W Npe3eHTauun, COCTaBMNEHME U pelleHne 3ajad,
obcyxaeHne cnocoboB pelueHus (nogrotoeka k O'd no gusmke).

OneKkTpomarHuTHbIe KoniebaHUA U BOJHbI
lMepemeHHbIn anekTpuyeckuin Tok. KonebatenbHbll KOHTYp. BblHyxaeHHble n cBobogHble OM
konebaHus. SM BOMHbI 1 UX CBONCTBA.
lMpumepHbie memMbl MPOEKMHbIX U UccriedosamesibCKux pabom:
MprHUUNBI paganocBaA3n U TeNEBUAEHUS.

2. BnuaHue 3M nanyyeHuin Ha X1MBble OpraHn3mbl.

3. WMasrotoBneHue ycTaHOBKU A5 4EMOHCTpauum onbitoB no 3M.

4. QJnekTpomarHuTHOe nanydyeHune CBY-neun.

5. WcTtopuyeckasa pekoHCTpyKLUS onbITOB AMnepa.
Xapakmepucmuka OCHO8HbIX 8udog JdessmenibHOCMU: YTeHMe U 0OCyXaeHue TekcTa craTten
WHTEPHET-CanToB, OOCYyXOeHWe [OOKNagoB W Mpe3eHTauui, COCTaBfieHME W pelleHne 3ajad,
obcyxaeHve cnocobos pelleHus (nogrotoska k OIS no usuke).

OnTtuka

McTouHmkn cBeTa. [enctBus cBeTa. 3akoH NPAMOSIMHEMHOrO pacnpocTpaHeHus cBeTa. 3aKkoH
oTpaxeHusa ceeTa. [locTpoeHne n3obpakeHUn B NNOCKOM 3epkane. 3akoH NpenioMneHnsa ceeta Ha
NOCKOW rpaHuLe ABYX OOHOPOAHLIX NPo3padHbiX cpea. MNpenomnenne ceeta B npusme. [ucnepcus
cBeTa. SIBreHWe MNOSfIHOrO BHYTPEHHEero oTpaeHuda. JIMH3bl. ToHKue nuH3bl. [locTpoeHune
n3obpaxkeHnn, co3gaBaeMbiX TOHKUMU NH3aMu. [nas un 3peHne. Ontuyeckne npmbopbi.



JlabopamopHsbie pabomsi(c ncnonb3o0BaHUEM obopyaoBaHuA « Touka pocTa):

1. DkcnepumeHTanbHasi NPOBEPKA 3aKOHA OTPaXKEHUA CBeTa.

2. VsmepeHue nokasartens NpenomreH1s Boapl.

3. W3mepeHune poKyCHOro paccTtosiHUsS cobmparoLen NMH3bI.
lpumepHbie meMbl MPOEKMHbIX U UccriedosamernbCKux pabom:

1. WcTopusa nccnenoBaHusi CBETOBLIX SBNEHUN.

2. WcTtopuyeckas pekoHCTpyKUusi Teneckona Fanunes.

3. W3srotoBneHue kanengockona.
Xapakmepucmuka OCHO8HbIX 8udo8 JdesmesibHOCmuU: YTEHNEe W 00CyXOeHue TeKcTa craTten
WHTEPHET-CaNToB, OOCYXAEHWe [OKNafoB M NPEe3eHTauui, COCTaBIEeHME W pelueHWe 3ajau,
obcyxaeHne cnocoboB pelueHus (nogrotoeka k O'D no dusmke).

®dusmka atoma n aToMHOro sigpa
CtpoeHne atoma. [llornowieHve u wmucnyckaHme cseta atomamun. Ontmyeckue cnektpbl. OnbiThl
Pesepdopaa. MNnaHeTtapHas mogenb atoma. CTpoeHne aToMHOro sapa. 3apsgoBoe U MaccoBoe
yncna. fAgepHble cunbl. QHEPrns CBA3N aTOMHbIX saep. 3aKoH pagnoakTUBHOro pacnaga. Anbda- u
GeTa-pacnagbl. NpaBuna cmeweHus. AgepHble peakunn. [leneHve u cuHTe3 sgep. AgepHas
aHepreTuka. IctouHukm aHeprum ConHua u 3Be3a. Peructpauusa sagepHbiX nanyydyeHun. BnusaHue
pPagVOaKTUBHLIX M3MyYEHWA Ha XMBble OpraHuambl. [lo3umeTpus. Jkonornyeckne npobnemsi
SAAEPHON SHEPreTHKMN.
[MpumepHbie meMbi MPOEKMHbIX U UccriedosameribCckux pabom:

1. WcTopusa usyvyeHusa atoma.

2. WNamepeHue Kl conHe4yHon baTapen.

3. HeBugumble n3ny4eHnsi B CNeKTpe HarpeTbiX Ten.
Xapakmepucmuka OCHOBHbIX 8udoe JdessmenbHOCMU: YTEHNE U 0OCyXOeHue TekcTa craTten
WHTEPHET-CanToB, OOCYXAeHMe [OKNadoB M Npe3eHTauun, COCTaBeHMe W pelueHne 3ajad,
obcyxaeHne cnocoboB pelueHus (nogrotoeka k O'D no gusmke).

®dopMbl opraHusaumm obpasoBaTefnibHOro npowecca:

- rpynnoBas;

- MHOMBUAOyanbHas;

- (bpoHTanbHag.

Bepywme TexHonormm:

Mcnonb3ytoTca  3MneMeHTbl  Creaylowmx TEexXHONOrMi: MpoeKkTHasl, npobrneMHoro oby4eHus,
WMHPOPMALMOHHO-KOMMYHUKALIMOHHAs, KPUTUYECKOrO MbILLSIEHUs, NTpobrieMHoro avanora, urposasi.
OcHOBHbIe MeToAbl paboTbl Ha ypoke:

Begywwmmn metogamm 00yyeHMst SIBNSIKOTCS:  YaCTUYHO-MOMCKOBOW, METO4 MaTeMaTU4eckoro
MOAENNPOBaHUS, aKCMOMaTUYECKNA MeToa,.

PopMbl KOHTPOSA:

Tak Kak 3TOT KypC sIBNSIeTCs1 AOMNONHUTENbHLIM, TO OTMETKa B Bannax He cTaBuUTcs.

Yyawmmncsa yumntca oueHmBaTtb cebsi u gpyrnx cam, YTo No3BosisieT pa3BMBaTbh YMEHMS caMoaHanusa
N CnocobCTBYET pasBUTUIO CaMOCTOATENbHOCTU, Kak CBOWCTBY NMYHOCTM ydallerocs. BbisBneHune
NPOMEXYTOYHbIX W KOHEYHbIX pe3ynbTaToB YyyallUXCsl MNPOUCXOAUT 4Yepe3  MNPaKTUYECKYHD
AEeATENbHOCTL; 3a4eTHble paboThl:

* TemaTtudeckasa noabopka 3ajady pPasfMYHOrO YPOBHS CMOXHOCTU C NpeAcTaBfeHMEM pasHbIX
MeTOoa0B peLueHus B BUAEe TEKCTOBOro AOKYMeHTa, npe3eHTauum, ¢pnaw-
aHumMauum, Bugeoponuka nnm web - ctpaHuybl (caita)

* BbICTaBKa NPOEKTOB, Npe3eHTaLuiA;

* [OEMOHCTpauus IKCMEepMMEHTa, KayeCTBEHHOW 3adayM C KavyeCTBEHHbIM (YCTHbIM uUnM B BuAe
NPUNOXeHNs,, B TOM 4uCrle, nNpe3eHTauMen) onucaHMem npouecca Ha 3aHAaTuKM, decTuBane
3KCNEPUMEHTOB; oM3nYecKkne onumnuagbl.
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MMPAMBIX u KOCBCHHBIX
HU3MCPCHUAX

Komnerorepnoe
obopyoBaHue

DU3NYECKUIN SKCTIEPUMEHT.
Buet (bu3HIecKoro
AKCIIEPUMEHTA.
ITorpemnocTs
Bungsr
MOrPEIIHOCTEN
Pacuér
MOTPEIIHOCTH U3MEPEHUSL.

HU3MEPEHUSL.

HU3MEPEHUSL.

Ob6opynoBanue JUTSL

JIEMOHCTpALUI

4

JlaGoparopHas paboTa
«M3mepenne oobemMa TBEpIOTOo
tenay. [IpaBuna opopmienus
nabopaTopHON pabOTHI.

ObopynoBanue s
nabopaTOpHBIX  paboT U
YUEHHYECKUX OIBITOB

3. Mexanuka (84)

PaBHOMepHOE 51
HEPaBHOMEPHOE
JIBHOKEHUS.

I'paduueckoe mpencraBieHue
JIBHKEHMUSI.

Pemenue rpadpuueckux 3anay,
pacueT TyTH U CpeaHel
CKOpOCTH

HEPABHOMEPHOT'O ABUKCHHUS.

IMonsarue AHEPIIAU "
MHEPTHOCTH.
I{enTpobexxHas cuna..

O6opynoBanue st

nabopaTopHbIX paboT W
YYEHHYECKUX OIBITOB (Ha
6aze komruiekToB aist OI'D)

Cuna ynpyroctu, cujia TpeHus

10

JlaGoparopHas paboTa
«HccenoBanue 3aBUCUMOCTH
CHJIBI VIIPYTOCTH,
BO3HHUKAIOIIEH B
MPYXKHUHE, oT
nedopmaruu
PYKUHBD).

CTCIICHU

11

JlabopaTtopHnast pabota

O6opynoBanwue st

nabopaTopHbIX paboT W
YYEHHYECKUX OIBITOB (Ha
6aze komruiekToB st OI'D)




«Ompenenenue kodppurmeHTa
TPEHHsI Ha TPUOOMETpPEY.

JlaGopaTtopHnas pabota
«MccnenoBanue 3aBUCUMOCTH
CHUJIBI TPEHUS OT CHJIBI

OO6opynoBaHue JJIst
nabopaTopHbIX  paboT U
YYCHUYIECKUX OIBITOB

12 HOPMAJIbHOTO JTABJICHUS.
4. I'mapocraruka (124)
[TnotHoct.  3amawa  maps | OGopynoBaHue JUTSt
13 I'epona JIEMOHCTpAITNi
Pemienue 3a1a4d noBbIIEHHOM
CIIOHOCTH Ha pacuer
IJIOTHOCTHU
14 BEILIECTBA.
Pemenue 3anay noseimienHoit | OGopynoBaHue TUIS
15 CJI0HOCTHU JIEMOHCTpaLUi
JlaBneHue >KMIKOCTH M Tasa.
3akoH
16 [Tackains
17 CooOmraronyecs Cocyapl.
JlaGopaTtopHnast pabota O6opynoBanue st
«M3rotoBiieHue Mozenu | mabopaTopHbIX  paboT U
18 ¢doHTaHA» YUYEHUYECKUX OINBITOB (Ha
JlaboparopHnas paboTa 6aze komruiekToB ans OI'D
«M3roToBieHue MOJEITHN
19 ¢dboHTaHA»
3akoH [lackains. /laBnenue B
KUJKOCTSX U ra3ax.
['unpaBnuyeckue MamuHBbI.
20 CooOmiaronmecs COCY/Ipl.
BrrrankuBaromias cuna. 3akoH | OGopynoBaHue TUIS
21 Apxumena. JIEMOHCTpAINi
JlaGoparopHas paboTa O6opynoBanue ams
«BrwrsicHeHue yCIIOBUS | JIaOOpAaTOPHBIX  pabOT H
TTaBaHUS YUEHUYECKUX OMBITOB
22 TEI.
bnok 3agau Ha 3akoH [lackansa, | OGopynoBanue TUIS
23 3aKOH ApXHMea. JIEMOHCTpAIHi
bnoxk 3ama4d Ha 3akoH Ilackans,
24 3aKOH ApXuMmena.
5. Cratuka (104)
25 biok. Peryar. ObopynoBanue IS
PaBHOBecHe  TBepABIX  Tell. | JEMOHCTpAIHid
MomeHT cunbl.IIpaBuno
26 MOMEHTOB.
Lentp Tsokectu. | O6opynoBaHue TUTST
HccnenoBanue Pa3IMYHBIX | JEMOHCTpalUn
27 MEXaHUYECKUX CHUCTEM
KoMOuHMpOBaHHBIC 3a1a49H,
UCIIOJNB3YS YCIIOBUS
28 paBHOBECHSI.
29 KoMOuHMpoBaHHBIC 3a1a9H,




HCIIOJIb3YA yCli0BUs
PaBHOBCCH

JlaGopaTtopHnas pabota
«M3roronenue padboraroiei

OO6opynoBaHue JJIst
nabopaTopHbIX  paboT U

CHUCTEMBI OJIOKOBY. | yYCHHUYECKHX ONBITOB (Ha
Odopmnenue 0aze komruiekToB st OI'D
30 paboTHI.
Pabota HaJ MIPOCKTOM
«bnoku.
JlaboparopHnas pabota
«HM3roroBnenue padboTaroIIeH
31 CUCTEMBI OJIOKOBY.
JlaboparopHnas paboTa ObopynoBanue s
«M3roroBnenue pabotaromieit | 1abopatopHbix  paboT U
32 CHUCTEMBI OJIOKOBY. YUEHUYECKUX OMBITOB
33 Odopmienue paboThI. KommbrorepHoe
34 3amuTa MPOCKTOB. obopyoBanue




KanenpapHo-temaTnyeckoe nuianHupoBanue 8 Kiace

Ne | lara Tema 3ansaTus Hcnonb3oBanue NIpUMEYaHUE
/1 | IpOBEACHUS odopynoBaHust
ILnan | dakr HeHTpa
eCTeCTBEHHOHAYYHOI
U TeXHOJIOTHYeCKOM
HanpaBJIeHHOCTeH
«Touka pocray»
1. Beenenue (14)
Beognoe 3anmsatme. llenu  u | Komnberoreproe
3a/1a4u Kypca. Texnuka | obopynoBanue
1 0€30MaCHOCTH.
2. TenioBble siByienus (12 v)
Pa3znoobpazue terioBbix | KommberorepHoe
siBieHuil. TersoBoe pacuipenue | 00opyaoBaHue
2 Te.
JlabopaTtopHas pabota O6opynoBanue st
«I3MeHeHust UTHHBI Tena Ipu 1abopaTopHbIX paboT
HarpeBaHUU U OXJIAXKICHUN. u YUEHUYICCKUX
3 OTIBITOB
Tennonepenaua Habmonenue O6opynoBanue ISt
TETJIONMPOBOJHOCTH BOJIBI U JIEMOHCTpAIIHA
4 BO3/TyXa.
JlabopaTopHas pabota O6opynoBanue st
«3mepenue yaenbHON 1abopaTopHBIX paboT
TETUTIOEMKOCTH Pa3INIHBIX " YICHUYICCKUX
5 BEIIIECTBY. onpiToB  (Ha  0aze
[InaBneHne U OTBEpAEBAHNE. KoMIUIeKTOB Ju1st OI'D
JIaGoparopHas pabota «OTIMBKa
6 napa@uHOBOTO COJIJTATHKA
JlabopaTopHas pabota O6opynoBanue st
«Habnroenue 3a miaBieHueM 1abopaTopHBIX paboT
B2 " YICHUYICCKUX
7 ONBITOB
Pemenue onmummnuaaHbIx 3a1a4 O6opynoBanne  Jist
Ha ypaBHEHUE TEIUIOBOTO | IEMOHCTpAIuit
8 Oananca
Pemenue onmuMnuagHex 3a1a4 ObopynoBanue ISt
9 Ha pacyET TETUIOBBIX MTPOIIECCOB JIEMOHCTpAIUi
10 JlaGopartopus KpucTamiorpaduu.
Hcnapenue u KoHAEHCAIHS. ObopynoBanue ISt
11 JIEMOHCTpAIUH
CocraB atmocdepsl, Ob6opynoBanue s
HabIt0IeHue nepexoja JIEMOHCTpAIHit
HEHACBIIICHHBIX MTapOB B
12 HaCBIIIIEHHEIE.
BnaxsocTs Bo3ayxa Ha pasHbix | ObopynoBanue IS
13 KOHTHUHEHTAX JIEMOHCTpAITIi
3. dnexkTpudeckue sipjeHus (84)
Mukpomup. Monenu atoma, Ob6opynoBanue s
14 CYIIIECTBOBABIINE 10 Hadayia XIX | meMoHCcTpanui




Hctopust OTKpBITUS U AEACTBUS

KommnbrorepHoe

15 raJIbBAHUYECKOTO JIEMEHTA obopyoBaHue
Uctopus CO3/1aHUSA
351eKTpOohOopHOU

16 MaIIHHbI
OneiTel Bonbra. Onekrpuueckuii | KomnbrorepHoe

17 TOK B DJICKTPOJIUTAX. o0opyIoBaHue
Pemenue omuvnuanaeix 3a1a4d Ha | O6opynoBanue IS

18 3aKOHBI IOCTOSIHHOTO TOKa JIEMOHCTpAIH
Habmonenue 3aBucuMocTu O6opynoBanue  [UIst
COMPOTUBIICHUS IPOBOJHUKA OT | JIEMOHCTpAIUit

19 TEeMITepaTypHhI.
JlabopaTtopHas pabota O6opynoBanue st
«OrnpeneneHue CTOMMOCTH 1abopaTopHbIX paboT
M3pPACXOJA0BAHHOU u YYEHUYECKUX
ANEKTPOIHEPTUH ombiToB  (Ha  0Oaze
10 MOIIIHOCTH NOTpeOuTENs M Mo | KoMILieKToB Jiy1st OI'D

20 CUETUHKY»
Pemrenue onmumnuaaHbIx 3a1a4 O6opynoBanne  Jist

21 Ha TEIJIOBOE JICHCTBHE TOKA JIEMOHCTpAIHA

4. DJIeKTPOMATHUTHBbIE siBJIeHUd (34)
DNEeKTPOMAarHUTHHIE SIBICHUS. O6opynoBanue Uit
DNEeKTPOU3MEPUTEIbHbBIE JIEMOHCTpAIHi

22 PUOOPHI.
MaruutHas anomanus. | OGopynoBanue s
MaruuTtHrile JIEMOHCTpAIUI

23 Oypu
PaznoBugHOCTH

24 AJIEKTPOJIBUTATEIIEH.

5. OnTnueckue sijaeHus (74)
Hcrounuku cBeTa: TEIIIOBEIE, O6opynoBanne  Jist

25 JIOMUHECI[EHTHBIE JIEMOHCTpAIIHiA
MHuorokpatHoe n3o0paxeHue
mpeaIMeTa B HECKOJIBKHUX TUIOCKUX

26 3epKaax.
N3roToBUTH IEPHUCKOIT U C €r0 O6opynoBanue ISt
MIOMOIIBIO MIPOBECTHU | AEMOHCTpaLUl

27 Ha0Jt01eHus
[IpakTHueckoe UCOIb30BaHUE O6opynoBanue ISt

28 BOTHYTHIX 3€pKaj JIEMOHCTpAITNi
3puUTENbHbBIE UIUTIO3HUH, ObopynoBanue ISt
MOPOKTaEMBbIE TIPEIIOMIICHUEM JIEMOHCTpAIIHHA

29 cBeTa. Mupaxu.

30 Pa3BuTHE BOJOKOHHOM ONTUKH
Hcnons3oBaHMe 3aKOHOB CBETA B

31 TEXHUKE

6. YesioBek u npupona (44)

32 ABTOMAaTHKa B HaIICH KU3HU . KommbrorepHoe

33 Paguo u TeneBuaeHne o0opyoBaHue
AJbTepHAaTUBHbBIE HCTOUHUKU

34 SHepruu. Buasl anekTpocTaHInii




KanengapHo-temaTuyeckoe nuiaHupoBaHue 9 Kiace

Ne [ Jlata
/T | IPOBEACHUS
Ilnan | dakT

Tema 3auarusa

Hcnonb3oBanue
000pya10BaHUSA
LHEeHTpa
eCTeCTBEHHOHAYYHOI
U TeXHOJIOTHYeCKOM
HanpaBJIeHHOCTeH
«Touka pocray

[IpUMEYaHue

1. BBenenue (14)

Beognoe 3amarue. llenu wu | KomnobroTepHoe
3a/1a4u Kypca. Texnuka | o6opynoBanue
1 0€30MaCHOCTH.
2. Kunematuka (7 4)
CrniocoOsl onucanus ObopynoBanue ISt
2 MEXaHHYECKOTO JIBVDKCHUS JIEMOHCTPAIIHHA
[IpssmonuHeitHOe paBHOMEpHOE ObopynoBanue ISt
JIBIDKEHHE 1o IJIOCKOCTH? | I€MOHCTpaIui
Cmotpst
3 13 KaKOW TOYKH HAOII0IaTh
OTHOCUTENBHOCTD JIBHXKCHHUSI. O6opynoBanue  Jyist
4 CnoxeHue IBUKECHUI. JIEMOHCTpAIui
Jlabopamopnvie pabomol: O6opynoBanue st
«3yuenue nBukeHUs: CBOOOAHO | JabopaTopHBIX paboT
Majaromiero teiay, «MzydeHue " YICHUYICCKUX
5 JIBUKCHMSI TeJIa 110 OKPY>KHOCTH» | OTBITOB
Kak u kyna nonerena pumHeBass | O6opynoBanue — aJis
koctouka? Pacuer TpaekTopuu JIEMOHCTpAIIHiA
JIB>KEHUS TEJl U IEPCOHAXKEN
pacckaszoB P.Pacms 0
6 MioHxay3eHe
Hcropuueckast peKOHCTPYKIIHS O6opynoBanne  Jist
OIIBITOB lanunes 0 | AEMOHCTpALMI
OTIpeIeNIEHUIO
7 YCKOpEHHUS g.
Omnpenenennue CKOpOCTH O6opynoBanue  JUIst
PaBHOMEPHOTO JIBHKEHUS TIPU JIEMOHCTpAIIHA
HCIIOJIb30BaHUHU TPEHAXepa
8 «OeroBas JOPOKKay.
3. lunamuxka (84)
Cuna Bonu, cuna yoexxaenust win | OOopynoBanue — Juis
9 cuia - pu3nyeckasi BelIuyuHa? JIEMOHCTpALMI
Jlabopamopnas paboma: O6opynoBanwue st
10 «M3mepeHne Macchl Tesna» na0opaTOpHBIX paboT
JIBW>KeHHE Tena Mo IeHCTBrEM | M YICHUYCCKUX
11 HECKOJIBKUX CHJI OMBITOB
JIBM>KEHUE CUCTEMBI CBA3aHHBIX O6opynoBanne  JIst
12 Tel JIEMOHCTpAINi

13

Jlabopamopnvie
pabomul: «3yueHue
CKOJIBKCHUS

TpPEHUS

ObopynoBanue s
1a00paTOPHBIX padoT
u YYCHUYCCKUX
OIIBITOB




JuHamuka paBHOoMepHoro | OGopynoBanue  uis

14 JIBUKEHHUSI 110 OKPY>KHOCTH JIEMOHCTpAIHi
Uctopus paszButusa | O6opynoBanue  ams
NIPEACTABICHUI JIEMOHCTpALUI
0 Bcenennori. Conneunas

15 CUCTEMA.
OTKpBITHS HA KOHYHUKE TIEpa. O6opynoBanue ISt
IIepBbIe HUCKYCCTBEHHBIE | IEMOHCTpALUi
CIyTHUKH

16 3emuu.

4. Umnyanc. 3aKoH coxpaHeHusi uMnyJibca (34)

17 Kax BbI IXTy Ha30BeTe... KommbrorepHoe
PeaktuBHOE JIBUYKEHUE B | 00opynoBaHue

18 MIPUPOJIC.
Paccnenosanue JITII ¢ nomompro | KomnerorepHoe

19 3aKOHA COXPaHEHUsI UMITyJIbCa o0opysoBaHue

5. Craruka (24)

Jlabopamopnas paboma:
«OrmpeeneHue eHTPOB Macc

O6opynoBanue st
71a00paTOPHBIX padoT

Pa3IUYHBIX TN (TpH CIIOco0a)» u YYEHUYECKUX
20 OTIBITOB
[Ipumenenue npocteix | KomnerorepHoe
MEXaHH3MOB B CTPOUTENIBCTBE: OT | 000OpyI0BaHHE
3eMJISTHKH 10
21 Hebockpeba
6. Mexannyeckue KoJ1e0aHus1 M BOJHBI (34)
Buaet MasITHUKOB " ux | O6opynoBanue  yist
22 KoJe0anuii JIEMOHCTpALil
23 Uto nepenocut BosiHa?
KonebarenpHbie  cuctemMbl B
24 IIPUPOJIE U TEXHUKE
7. DJIeKTPOMATHUTHBIE KOJIeOAHUS ¥ BOJHBI (24)
DKcrepuMeHTalIbHAs MTPOBEpPKa KommerotepHoe
25 cBoicTB DM BOJIH. 00opyioBaHne
Uccnenosanue Komneroreproe
ANEKTPOMArHUTHOTO o0opynoBaHue
26 n3nydenuss CBU-neun
8. OnrTuka (44)
. U3rotoBnenue Mmoenu Komneroreproe
27 KaJleljocKora. obopynoBaHue
DKCcriepuMeHTaIbHAS TTPOBEPKa O6opynoBanue  mJist
28 3aKOHA OTPAXKECHHSI CBETA. JIEMOHCTpAIHA
Jlabopamopnas paboma: ObopynoBanue s
«3mepenne nokazarens 1abopaTopHbIX paboT
MIPEIOMIICHUS BOJIBI» u YUEHUYIECKUX
29 OTIBITOB
Kaxk otnnuarorcst mokasareiu O6opynoBanue ISt
30 MIPETOMJIICHHUS IIBETHOTO CTEKJIa JIEMOHCTpAITIi
9. ®du3uKa aToMa U ATOMHOT0 siApa (44)
[Mornomenne wu  wucnyckanue | KommproTepHoe

31

CBCTa

obopyIoBaHue




aromamu. ONTHYECKUE CIICKTPHI.

Usmepenne KIIJ[ cosiHeuHOM

32 Oarapeu
Brnusinue pagnoakTHBHBIX

33 M3JIYYCHHUH Ha )KMBBIC OPTaHU3MBI
CrniocoOpl 3a1UThl OT

34 PaIMOAKTUBHBIX U3Ty4CHUN

KommnbrorepHoe
obopynoBaHue




