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IlosicHuTeIbHAS 3aMUCKA

Lentpsl 00pa3oBaHus €CTECTBEHHO-HAYYHON HampaBlieHHOCTH «To4ka pocTay co3/1aHbl ¢
LEJIbI0 Pa3BUTHUS y OOYUAIOMIMXCSI €CTECTBEHHO-HAYUYHOM, MaTeMaTu4eckol, HHPOPMAITMOHHON
IPaMOTHOCTH, (POPMHUPOBAHUS KPUTHYECKOTO M KPEATUBHOTO MBIIIJICHHUS, COBEPIICHCTBOBAHUS
HABbIKOB €CTECTBEHHO-HAyYHOUW HAIPaBJIEHHOCTH, a TakKXe JUIsl MPaKTU4YEeCKOH OTpabOTKU

y4e0HOTO MaTepHualia 1o yaeOHbIM mpeaMeram «Dusnkay, «XuMus», « bHomorusy».
[lenb u 3anaun

. Peanusanuss OCHOBHBIX  00mIEO0pa30BAaTENbHBIX IPOrpaMM 1O  y4eOHBIM
IpeaMeTaM eCTECTBEHHO-HAyYHOW HaNpaBJICHHOCTH, B TOM YHCJIE B paMKaxXx BHEYPOYHOU
NESTETHHOCTH 00yUYarOIIUXCSI.

. PazpaboTka " peanm3anys Pa3HOYPOBHEBBIX JIOTIOJTHUTEITHHBIX
0011e00pa30BaTeNbHBIX MPOTPAMM E€CTECTBEHHO-HAYYHOW HANpaBIEHHOCTH, a TaKKe HHBIX

IIpOrpaMM, B TOM YHCJIE B KAHUKYJISIPHBIN IEPHOL.

. BoBneyenne yuammxcs Y MEJArorMuyeckux pabOTHHUKOB B  MPOEKTHYIO
JESITETBHOCTD.
. Opranuzanys BHEYy4eOHOM JesITeNbHOCTH B KaHUKYJISIPHBIN MepHoJ, pa3paboTka

U pealu3alusi COOTBETCTBYIOIIMX OOpa30BaTElIbHBIX MPOTpamMM, B TOM YHMCIE IS Jarepeu,
OpraHU30BaHHBIX 00PA30BATEIbHBIMU YUPEKICHUSIMU B KAHUKYJISAPHBINA MTEPHO/I.

. [ToBbiieHne npodecCHOHaTBHOIO MAacTepCTBa MEAArornyeckux pabOTHUKOB
LIEHTPA, PEaTU3YIOIINX OCHOBHBIE U JOTMOJHUTEIbHBIE 00111€00pa30BaTeIbHbBIE POTrPaAMMBI.

. Coznanue nentpa «Touka pocta» mpeanojiaraeT pa3BUTHE 00pa3oBaTENbHOMN
uHQpacTpyKTypsl — 00IIe00pa3oBaTeIbHOM  OpraHuM3alud, B TOM  4YHCJIE  OCHAIlEHUE
0011eo0pa3oBaTeabHON OpraHu3aIum:

. o0opy/noBaHUEM, CpelACTBaMU OOy4YeHHs] M BOCIUTAHHS A U3y4eHHUs (B TOM
YHClie SKCIIEPUMEHTAIFHOTO) MPEMETOB, KYPCOB, TUCIUILIUH (MOAYyJel) eCTECTBEHHO-HAYYHOU
HAMpaBJICHHOCTH TMPH  pealid3allid OCHOBHBIX  0O0IIE0Opa3oBaTENbHBIX  MPOrpaMM U
JOTIOTHUTEBHBIX ~ 00IIe00pa3oBaTeNbHBIX MPOrpaMM, B TOM YHCJIE JJIs  PaCIIMPEHHUS
coJiep>KaHus y4eOHbIX MpeaMeToB «Pusnkay, «XuMusay», «buonorus»;

. o0opy/noBaHUEM, CpeACTBaMU OOY4YeHHMs] W BOCIUTAHUS [UIsl peaTu3aluu
MPOrpaMM JOTIOJIHUTEIHHOTO 00pa30oBaHMs €CTeCTBEHHO-HAYUYHO! HapaBIeHHOCTENH;

® KOMIIBIOTCPHBIM U NHBIM O60py,Z[OBaHI/IeM.

[IpodunbHeIii KOMIUIEKT o0opynoBaHus MOJKET OBbITDH BbIOpaH hIE:
0011e00pa30BaTeNbHBIX OpraHU3alMi, UMEIOINX Ha MOMEHT co3aHus 1eHTpa «Touka pocray

Ha6op CpCACTB O6y‘{eHI/I$I n BOCIIHUTAHUA, HOKpBIBaIOH_II/Iﬁ CBOMMH (I)yHKLII/IOHaHBHBIMI/I



BO3MOKHOCTSIMH 0a30Bble TOTPEOHOCTH MpPHU H3YUYEHHH Yy4eOHBIX mpeameTroB «Dusukay,

«Xumus» u «buomorusay.

MuHMMaIbHO HEOOXOAWMBIE (YHKIMOHAIbHBIE M TEXHMYECKHE TpeOOBaHUS U
MUHUMAaJIbHOE KOJHMYECTBO OOOpYIOBaHUS, IEPEYCHb pACXOJHBIX MAaTEpUANOB, CPEICTB
oOy4eHHsT ¥ BOCHUTAHWS [UIA OCHAameHWss IHeHTpoB «Touka pocTay OmpenemnsoTCs
PernonansHpIM KOOpAMHATOPOM C ydueroM [IpumepHoro mepeuHs 00OpYyHAOBaHUS, PACXOIHBIX
MaTepUalioB, CPEACTB OOydYeHHMsI W BOCIUTaHHMA Ui CO3JaHUsT W OoOecredeHus
(YHKIMOHMPOBAHUSL IIEHTPOB OOpa30BaHUS €CTECTBEHHO-HAYYHOW HampaBlieHHOCTH «Touka
poctay B 00meo0pa3oBaTeNbHBIX OPTaHU3ALMUAX, PACIOJIOXKEHHBIX B CEIHCKOH MECTHOCTH M
MaJIbIX TOPO/IaX.

DKCIIEPUMEHT SIBJISICTCS UCTOYHHKOM 3HAHMA W KPUTEPUEM WX HMCTUHHOCTH B HayKe.
Konnenmust coBpeMeHHOT0 00pa3oBaHHs IOApPa3yMeBaeT, YTO B YYEOHOM OSKCIIEPUMEHTE
BEAYUIYIO DPOJIb 2 JOJKEH 3aHSITh CAaMOCTOSITEIbHBIA HMCCIEAOBATEIbCKUNA YUYECHHUYECKUM
skciepuMeHT. COBpEeMEHHBIE AKCIIEPUMEHTAIBHBIE HCCIICOBAHUS 10 (HU3UKE YKE TPYIHO
MPEJCTaBUTh O€3 WCIONBb30BaHUS HE TOJIKO AHAIIOTOBBIX, HO M IU(PPOBBIX HW3MEPHTEIBHBIX
npubopoB. B denepanbHOM TocymapcTBEHHOM 0oOpaszoBaTenibHOM cTaHmapTe (mamee — DI'OC)
MPOMHUCAaHO, YTO OJHWM W3 YHHUBEPCAIBHBIX Yy4eOHBIX JAcucTBUU (mamee — VYVY]I),
MpPUOOpPETAEMBIX yUYalIUMHCS, JOJDKHO CTaThb YMEHHE «IIPOBEAEHHUS OIBITOB, MPOCTHIX
AKCIEPUMEHTAJIbHBIX HCCIEIOBAaHUM, NPSIMBIX U KOCBEHHBIX H3MEPEHHI C HCIOJIb30BaHHEM
aHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOBY.

Y4eOHbIN SKCTIEPUMEHT 110 (PU3UKE, MPOBOAUMBINA HAa TPATUIITMOHHOM 000pyaoBaHuH (0e3
npuUMeHeHHs] UGPOBBIX J1aOOpaTOpHii), HE MOXET B MOJHONH Mepe 00eCleYUTh PelIeHUEe BCeX
oOpa3oBaTeNbHBIX 337ad B COBpeMEeHHOW mikosie. CroXHUBIIAsCS CUTyalusi oO0ycioBlieHa
CYyILIECTBOBaHHEM psia MPoOIeM:

. TPalIMIIMOHHOE  IIKOJbHOE  O00OOpyJOBaHHWE  U3-3a  OTpaHUYCHUS
TEXHUYECKUX BO3MOKHOCTEH HE IM03BOJISIET MPOBOJUTH MHOTHE KOJIUYECTBEHHBIC
WCCIIeZIOBaHMUS;

. JUIUTEIbHOCTh TPOBEACHUA (DU3UUYECKUX HCCIEIOBAaHUN HE Bcerma
corjacyercs ¢ JUIMTEIbHOCThIO YUeOHBIX 3aHSATHI;

. BO3MOXXHOCTh ~ TMPOBENEHUS  MHOTUX  (U3MUYECKUX  HCCIEeTOBaHUI
OTPaHUYMBAETCS TPEOOBAHUSIMH TEXHUKH 0€30MaCHOCTH U JIp.

Hudposas mabopatopus KapIUHAIBHBIM O0pa30oM H3MEHSET METOIUKY M COJep>KaHue
AKCMEPUMEHTATBbHOW JIEATEIHbHOCTH M TOMOTAET PEIIUTh BBIIMICTIEPEUUCTICHHBIE MPOOIEMBI.
lupokuii criekTp HU(POBBIX TATYUKOB TMO3BOJISIET YYAlTUMCS 3HAKOMHUTHCS C TMapaMeTpamu

(bI/I3I/I‘{CCKOFO SKCIICPUMCHTA HC TOJIBKO Ha KaUCCTBCHHOM, HO U HA KOJIMYCCTBCHHOM YPOBHC. C



MOMOIIBIO IU(PPOBON JIAOOPATOPUM MOKHO MPOBOJIUTH JUIMTEIBHBIA SKCIIEPUMEHT Jake B
OTCYTCTBHH JKCIIepUMeHTaTopa. [Ipu 3ToM m3MepsieMble JaHHbIE M Pe3yJabTaThl UX 00pabOTKU
0TOOpaXKAIOTCsI HEMOCPEICTBEHHO HA SKpaHe KOMIIBIOTEpa.
B npouecce hopmupoBaHus SKCIIEPUMEHTAIBHBIX YMEHHUH MO (QU3UKE yJaIIUHCs yIUTCS
MIPEJICTaBIATh HHPOPMAIUIO 00 HCCIE0BAHNHU B YETHIPEX BUIAX:
. B BepOaJbHOM: OTHCHIBATh JKCIIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJEIh

OKCIICPUMCHTA, (1)I/IKCI/Ip0BaTI) BHUMAaHHC HA U3MCPACMBIX (1)I/I3I/I‘I€CKI/IX BEINYNHAX,

TCPMUHOJIOTUH

® B TaOJMYHOM: 3amlOJIHATH Ta6J'II/IHI>I JaHHBbIX, JICXKaIlUX B OCHOBEC

MOCTPOEHHUSI TPaPUKOB

(TIpu 5TOM y y4Jaluxcsi BO3HUKAET MEPBUYHOE MPEJACTaBICHUE O MAaCIITa0aX BETUYHH);

. B rpaduueckoM: cTpouth Tpadukd MO TaOJUYHBIM JAaHHBIM, YTO
MO3BOJISIET TEPEeUTH K BBIABIDKEHUIO THUIOTE3 O XapaKTepe 3aBUCUMOCTH MEXKIY
¢buznyeckuMy BeJIWYMHAMHM (MpU  3TOM  y4YUTENb TIOKa3blBaeT IPEUMYILIECTBO B
BHU3yaJlM3alMH 3aBUCUMOCTEN MEX/1y BEIMYMHAMHU, HATrJIJHOCTh U MHOTOMEPHOCTH);

. B AQHAJUTHUYECKOM (B BHJI€ MaTEeMaTHYECKUX YpPaBHEHUM): MPHUBOJIUTH
MaTeMaTH4YeCKOe OINHCAaHHWE B3aMMOCBS3M (PU3MUYECKUX BEIMYMH, MaTeMaTH4eCKOe
000011ICHIE MTOTyYEHHBIX PE3YIHTATOB.

[lepexon Kk KaxXaoMy »3Tamy TMpeAcTaBleHUs HHGOPMalUU 3aHUMAET JOCTATOYHO
OOJIBIIION MPOMEXYTOK BpeMeHH. be3yciioBHO, B 7—9 Kitaccax 3TOT Mporecc He0OX0 UM, HO B
CTapUIMX Kjaccax 3TO BpeMs MOXHO ObLI0 Obl OTBECTH Ha pelleHue Oosiee BaXHBIX 3ajad. B
3TOM I1aHe HUdpoBbIe Ta0OPATOPUU MO3BOJSIOT CYHIECTBEHHO SKOHOMUTH BpEMS, KOTOPOE
MO>KHO MOTPATUTh Ha (POPMHUPOBAHUE UCCIIEIOBATEIILCKUX YMEHUN yJalllUXCsl, BBIPAKAIOIINXCS

B CIIEIYIOIINX ACHCTBUSIX:

. olpeieneHue npoodIeMsl;

. IIOCTAHOBKA UCCIIEI0BATEIbCKON 3a/1auu;

. IUITaHUPOBAHKE PELICHNUS 3a/1a4H;

. IIOCTPOEHHUE MOJETICH;

. BBIIB)KEHUE TUTIOTES;

. JKCIIEPUMEHTAJIbHAs IPOBEPKA THIIOTES;

. aHaJIN3 JTaHHBIX SKCIIEPUMEHTOB UJIH HAOII0/ICHUH;
. (opMynupoBaHUE BHIBOJIOB.
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[Mocnenquue rombl y yyammxcs HAOMIOJaeTCs HHU3Kas MOTHBALAS — U3Yy4CHUS
€CTECTBEHHOHAYUHbIX JUCLUMIUIMH M, Kak CIJEJICTBHUE, TMaJeHHE KadecTBa O0Opa3oBaHUSI.
[udpoBoe yueOHOE O0OOpYIZOBAHWE IO3BOJSET YYAIIUMCS O3HAKOMHUTBCS C COBPEMEHHBIMU
METOJIJaMU HCCJICIOBaHUsI, MPUMEHSIEMbIMH B HAayKe, a YYUTEII0 — MPUMEHSATh Ha IPaKTUKE
COBPEMEHHBIC MeIarOTUYECKUE TEXHOJIOTHH.

HopmartuBHas 6a3a

- ®enepanbubliii 3akoH ot 29.12.2012 Ne 273-®3 (pex. ot 31.07.2020) «O06
oOpa3oBanun B Poccuiickoit @eneparnum» (¢ U3M. u J011., BCTyI. B cmry ¢ 01.09.2020).

- [Taciopt HanmoHansHOTO TpoekTa «ObpazoBanue» (yTB. mpe3uauymoMm Coeta
npu [Ipe3unente PO mo crparerndeckoMy pa3BUTHIO U HAIIMOHAIBHBIM MPOEKTaM, MPOTOKOT OT

24.12.2018 Ne 16).

- lNocynapctBennas mporpamma Poccuiickoit @enepannu «Pa3Butie 06pa3oBaHus»
(yrB. Iloctanosnenuem [lpaButensctBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPKJACHUM  TrocyaapcTBeHHOM  mporpammel  Poccumiickoit ~ ®enepamuu  «PasBurtue
00pa3zoBaHU.

- [Ipodeccuonanpupiii cranmapt «llemaror (memarorudeckasi IesATEILHOCTH B
JIOIIKOJIbHOM, HayaJlbHOM OOIIEM, OCHOBHOM 0O0mieM, cpemHeM o0memM oOpa3oBaHHN),
(Boctiutatenb, yuaurtenb)» (pea. or 16.06.2019) (IIpukaz MunucrepcTBa TpyAa W COIUATBHOMN
3amutel PO ot 18 oxrabps 2013 1. Ne 544H, ¢ u3MEHEHHSIMHU, BHECEHHBIMHU IPUKA30M

MunucrtepctBa Tpyaa u corzanutel PO ot 25.12.2014 No 11158 m ot 5.08.2016 1. Ne 422#).

- [Ipodeccuonanbubiii crannapt «llegaror gonomHutensHOro oOpa3oBaHus AeTeil
u B3pocibeix» ([Ipukaz MunucrepcTBa Tpyaa u conrainbHoi 3amuThl PO ot 05.05.2018 Ne 298H
«O0 yTBepxkJeHUH NpodeccuoHalIbHOTO cTangapra «llegaror HOMOJHUTENBHOTO 00pa3oBaHUs
JeTel U B3POCIBIX»).

- @denepallbHbIil  TOCYJapCTBEHHBIM 00pa3oBaTelbHBIM  CTAaHAAPT OCHOBHOTO
obmiero oOpazoBanus (yTB. mpukazoM MuHucTepcTBa oOpa3oBaHUs W Hayku Poccuiickoii
Oenepanun ot 17.12.2010 Ne 1897) (pen. 21.12.2020).

- ®denepallbHbII rOCYAapCTBEHHBIN 00pa30BaTENIbHbIN CTaHIAPT CPETHETO OOIIETO
oOpa3oBanus (yTB. IpruKa3oM MuHuctepcTBa oOpa3oBaHus U Hayku Poccuiickoit denepanuu oT

17.05.2012 Ne 413) (pex. 11.12.2020).

- [TocranoBnenue ['J1aBHOTO rOCyIapCTBEHHOI'O CaHUTApHOro Bpada Poccuiickoit
@eneparun ot 29 nexadpst 2010 r. N 189 r. Mocksa "O6 yrBepxaenun CanlluH 2.4.2.2821-10
"CaHUTapHO-IMUAEMHOIOTHUECKHE TpeOOBaHUS K YCIOBUSM M OpraHu3alid OOyueHUus B

00111€00pa30BaTENbHBIX YUpeKACHUAX"



- Pabouas mporpamma. ABropel: E.M.I'yrhuk, A.B. IlepeimkunH u3 cOopHUKA
"ITporpammsl it 001IeoOpa3zoBaTeabHbIX yupexaeHuid. dusuka. Acrponomusa. 7 — 11 xi. /
coct. B.A. Koposun, B.A. Opnos. — M.: JIpoda, 2019

- Mertoauyeckue pEKOMEHJAMU M0 CO3AaHUI0 W (DYHKIMOHUPOBAHUIO B
0011e00pa30BaTENbHBIX OPraHMW3ALUAK, PACIIONOKEHHBIX B CEIHCKOH MECTHOCTH M MalIbIX
ropojax, IEHTPOB 0Opa30BaHMsI €CTECTBEHHO-HAYYHON M TEXHOJOTHYECKON HaIpaBICHHOCTEH
(«Touka pocta») (YTBepXkAeHbI pacnopsbkeHHeM MuHucTepcTBa mpocBelieHus Poccuiickoit
®enepauuu ot 12 stuBaps 2021 r. Ne P-6).

B cocraB nentrpa «Touka poctay mo ¢usuke BXOIAT O0a3oBas (oOs3aTenbHasi) 4acTh U
JOTIOJTHUTENbHOE 000pynoBaHue. ba3oBas yacTh COCTOUT U3 HU(PPOBBIX TATYUKOB U KOMIIEKTOB
COMYTCTBYIOIIMX  AJIEMEHTOB JJIsi ONBITOB IO MEXaHUKE, MOJEKYISIpHOH  (u3MKe,
AJIEKTPOAUHAMUKE U OTTHKE.

Ba3oBblii kKoMILIeKT 000pyAoBaHus HeHTpa «Touka pocra» no ¢pusuke /[aHHbIN

KOMILJIEKT MPEJCTABIIEH CIEIYIOIUMHU JaTYUKAMU.

JlaTunk aOCOIFOTHOTO JaBJICHUS.

JlaTuvKk TPOM3BOJUT M3MEPEHUsI aOCOJMIOTHOTO JaBieHHS. UyBCTBUTEIBHBIA DIIEMEHT
JaT4yuKa BBIMOJHEH Ha 0a3e MOHOJHMTHOTO KPEMHHEBOIO MbE30PE3UCTOPHAs C BHEAPEHHOU
TEH30PE3UCTUBHOU CTPYKTYpOH, KOTOpas MO3BOJISIET MCKIIOYUTH BO3MOJKHBIE MOTPEIIHOCTH U
JOCTUTHYTh HEOOXOIMMOI TOUHOCTU M3MEpeHH. B KOMITIEKT naTdyrka abCOIIOTHOTO AaBIICHUS
BXOJUT TUOKas repMeTudHasi TpyOKa AJs MOJKIIOYEHHS IITylepa JaT4vka K JIabopaTOpHOMY

000py/I0BaHHUIO.

JlaT4rK 10JIOKEHUS (MarHUTHBIN ).

JlaTuuk u3MepsieT BpPEMEHHbIE OTPE3KHM MEXKAY MOMEHTaMH MPOXOXKACHUS OO0beKTa
pAgoM ¢ OECKOHTaKTHBIMU JIETEKTOpaMU. beCKOHTaKTHBIE JIETEKTOPHI SBISIOTCS BHIHOCHBIMH U
KpemnsTcs Ha METAJUIMYECKOW WJIM MarHuTHOW mnoBepxHocTu. KonmmuecTBo oceil u3mepeHus
JaTYuKa MOJIOKEHHS paBHO 3, Uama30oH U3MEPEHUN Mo KaxI0i u3 ocerr X, Y u Z COCTaBISIET OT
0 1o 360 rpaz.

Komriext COIMYTCTBYIOIHX DJICMCHTOB JJIS1 SKCIICPUMCHTOB I10 MECXaHUKCE.
Kommnekr COIMYTCTBYIOIHUX 3JIEMCHTOB JJISI SKCIICPUMCHTOB I10 MOJ'ICKy.TIHpHOfI (I)I/I3I/IKC.

Kommnekr COMMYTCTBYIOIIHUX 3JIECMCHTOB IS SKCIICPUMEHTOB I10 JJICKTPOANHAMUKE.

Kommnekr CONMYTCTBYIOIHUX 3JICMCHTOB IJII SKCIICPUMCECHTOB IO OIITHKE I[aT‘H/IK TOKa,

MAaravTHOT'O IIOJIsA, TEMIICPATYPhI.



[lnannpyemble pe3yJabTaTbl OCBOEHUSI TNPOrPaMMbl BHEYPOYHOH /1eATEJbLHOCTH
«JlaGopaTopusi 3KcnepeMeHTOB MO (pu3uKe» (¢ UCNoab30BaHMeM 00opyroBaHusa «Touka
pocra») B 7-9 Kiiaccax.

Peanu3zanus nporpaMMsel CioCOOCTBYET JOCTUKEHHIO CIEAYIOIUX pPe3y/IbTaTOB:

JIn4HOCTHBIE:
B cdepe TMYHOCTHBIX YHUBEPCATBHBIX YIEOHBIX TEHCTBUN yHAIHXCSL:

. yueOHO-1103HaBaTENbHbII UHTEPEC K HOBOMY yueOHOMY MaTepuaily u crnocodam
peLIeHNsT HOBOM 3a/1a4u;

. OpHMEHTAIIHMs HA IOHUMAaHHUE TIPUYUH yCIieXa BO BHEYU€OHOH NIEATETbHOCTH, B TOM
YUCJIE HAa CaMOAHAIM3 M CaMOKOHTPOJIb pPe3yibTaTa, HA aHAJIW3 COOTBETCTBHS DPE3YJIbTAaTOB
TpeOOBaHUSAM KOHKPETHOM 3a/1a4u;

. CIIOCOOHOCTh K CAaMOOIIEHKE Ha OCHOBE KPHUTEPHEB YCIEUTHOCTH BHEY4eOHOM
NEATETLHOCTH;

Obyuarowuiics noayuum 603MOHCHOCMb OISl POPMUPOBAHUSL:

. BHYTPEHHEH TO3UIIMHM IIKOJbHUKA HA YPOBHE TMOJIOKHUTEIBHOTO OTHOIICHHS K
IIKOJIe, TIOHMMaHUS HEOOXOJWMOCTH YUY€HHUS, BBIPQKEHHOTO B MpeodiajaHuu y4eOHO-
M03HABATEIbHBIX MOTHBOB;

. BBIPAKEHHOM YCTOMYNBON Y4eOHO-TTO3HABATEIHHOW MOTHUBAIINN YUCHUS;

. YCTOMYHUBOTO Y4eOHO-TIO3HABATEIIPHOIO MHTEpPEca K HOBBIM OOIIUM croco0am
peleHus 3a/1a4.

MeranpeaMeTHble:

B cdepe peryaasTUBHBIX YHUBEPCATIbHBIX YUEOHBIX ICHCTBUIN yJaIIUXCS:

® IJIaHUPOBATb CBOH ,Z[eﬁCTBHH B COOTBETCTBHH C IIOCTaBJICHHOMH 3ajauer u

YCJIOBHUSIMH €€ p€aIn3aliuy, B TOM YHUCJIC BO BHYTPCHHCM IIJIAHC,

® YUYUTBIBATH YCTAHOBJICHHBIC IIPpABUJIA B INNIAHUPOBAHUHU W KOHTPOJIC crnocoba
PCIICHUA,

° OCYHICCTBJIATDH HUTOTOBBIM U IIOIIArOBBIM KOHTPOJIb I10 PC3YJIbTATY,

° OIICHUBATb IMPaBUJIBHOCTb BBITIOJIHEHUSI JCHCTBUSA Ha YPOBHE

aJIcKBaTHOM peTpOCHeKTHBHOﬁ OLCHKHN COOTBCTCTBUSA PCIYIILTATOB Tpe60BaHI/I}IM JIaHHOM
3aJla4M U 3aJa4HOu O6J'IaCTI/I;
° AZICKBATHO BOCHPUHUMATL IMPCIJIOKCHUA W OLCHKY y‘lHTCJ’I@ﬁ, TOB&pHH.ICfI,

poauTENEn U IPYrUX JHOJEH;



. pasnuyaTth Croco0 U pe3yabTaT ICHCTBHS.

Obyuarowuiics NOIYYUM 803MONCHOCb HAYUUMCA!

® B COTPYAHHUYCCTBEC C YUUTCIICM CTABUTH HOBLIC y‘I€6HBIG 3aJa4u,
° IMPOABJIATH IIO3HABATCIIBHYIO HHUIIUATHBY B y‘~I66HOM COTPYAHUYCCTBE,
° CaMOCTOATCIIbHO aACKBATHO OLCHHMBATHL IMPABUJIBHOCTH BBLIINIOJHCHHA Z[GﬁCTBH?I u

BHOCUTH HGO6XOIII/IMI)I€ KOPPCKTUBLI B UCITIOJTHCHHUC KAK IO X0y €ro peajin3alru, TaKk U B KOHIC

IEUCTBHUA.

B cdepe mozHaBaTebHBIX YHUBEPCAIBHBIX YU€OHBIX IEHCTBUN yUaIIUXCA:

. OCYILIECTBIISITh MOMCK HEOOX0AMMON MH(OpMALIUY JUIsl BHIIOJTHEHHS] BHEYYEOHbBIX
3aJlaHUil C HCINOJIb30BaHMEM Yy4YeOHOW JMTepaTypbl M B OTKPHITOM HH(POPMAIMOHHOM
MPOCTPAHCTBE, SHIUKJIONEINI, CIPaBOUYHUKOB (BKJIOYAas DJIEKTPOHHbIE, LHU(POBEHIE),

KOHTPOJUPYEMOM IIPOCTPAHCTBE

HurepHera;

. OCYILIECTBIIATH 3anuch ((hrKcainoo) BbIOOpoUHON HH(pOpMauu 00 OKpyKaroleM

MHpe 1 0 cebe caMoM, B TOM YHKCIIe C TOMOIbI0 nHeTpymMeHToB UKT;

. CTPOUTH COOOIIEHMS, TPOEKTHI B YCTHON U MHCbMEHHOU Qopme;

. MIPOBOJUTH CPaBHEHHE U KIacCU(PUKAIIHIO 10 3aJJaHHBIM KPUTEPUSIM;

. yCTaHaBIUBATh NPUYUHHO-CIIEICTBEHHBIE CBSI3U B U3Y4a€MOM KpYre SIBJICHUI;

. CTPOUTH pacCyKIeHUS B (OpME CBSI3M MPOCTHIX CYKIEHUH 00 00beKTe, ero

CTPOCHHHU, CBOMCTBaxX 1 CBs3ax,

Obyuarowuiics noay4um 603MONCHOCb HAYYUMbCA:

. OCYILIECTBIISTh PACHIUPEHHBIN MOUCK UH(GOPMAIIUH C UCIIOJIB30BAHUEM PECYPCOB
oubnuoTek u cetu HTEpHET;

. 3aMuchiBaTh, (GUKCUpOBaTh UHGOpPMALKMIO 00 OKPYKAIOIMIUX SBICHUSAX C
oMo1IbI0 uHCTpyMeHTOB KT

. OCO3HAHHO M POU3BOJIBHO CTPOUTH COOOIIEHUS B YCTHOM M MMCbMEHHOH (hopme;

. OCYILIECTBIISATh BBIOOp Hambosiee >PPEKTUBHBIX CMOCOOOB peEHICHHS 3a/ad B
3aBUCHUMOCTH OT KOHKPETHBIX YCIOBUH;
. CTPOHTH JIOTUYECKOE paccyxaeHue, BKJIFOYAIOIIIEE YCTaHOBIICHUE

NPUYINHHOCICACTBCHHBIX CBHSCﬁ;



. MOI'YT BBIUTH Ha TEOPETHYECKUMH YPOBEHb pECIICHMS 3a1a4: pELICHHE 110
OIIPENIEIICHHOMY IUIAHY, BJIAJICHUE OCHOBHBIMH IIPUEMAaMU PELICHUs, OCO3HAHUS ACITEIBHOCTU

110 PCIICHUIO 3aJa4H.

B cdepe kKOMMYHUKATHBHBIX YHUBEPCATIBHBIX YUEOHBIX ICHCTBUNA yJaIHXCI:

. aJICKBATHO MCIOJIb30BaTh KOMMYHMKATUBHBIE, IIPEXKIE BCETO - PEYEBBIE, CPEICTBA
JUI pElIeHHs pa3IMYHbIX KOMMYHUKATHBHBIX 3a/ad, CTPOUTb MOHOJIOTMYECKOE COOOIIEHUE,
BJIAJETh JUATOTUYECKON (QOpMON KOMMYHUKALlMM, HCHOJb3ys, B TOM YHCJIE CPEICTBA U
uHctpymMeHTsl UKT 1 aucTaHIMOHHOTO 00IIEeH S,

. JOTIYCKaTh BO3MOKHOCTb CYIIECTBOBAHUSA Y JIIOAEH pa3iIMYHBIX TOYEK 3PEHHUs, B
TOM YHCJIE€ HE COBIMAJAIONINX C €r0 COOCTBEHHOM, U OPUEHTHUPOBATHCS HA MO3ULMIO MapTHEPA B

OOIIICHUH U B3aMOJICHCTBHU;

® YUYUTBIBATH Pa3HbIC MHCHHA U CTPEMUTHCA K KOOPAWHAIIMU PA3JIMIHBIX HOSI/IHI/Ifl B
COTPYIHHYECTBE;

. (dhopmynupoBaTh COOCTBEHHOE MHEHUE U MTO3UIIHIO;

° JOTrOBApUBATHCA U MPUXOJUTH K 06meMy PE€UICHUIO B COBMECTHOH ACATCIIbHOCTH,

B TOM YHUCJIC B CUTyallUU CTOJIKHOBCHUSA NHTCPECOB,

Obyuarowuiics noayuum 603MOHNCHOCb HAYYUMbCA:

. YUUTBHIBaTh U KOOPAMHHUPOBATH B COTPYIHUYECTBE OTIMYHBIE OT COOCTBEHHOM

MO3UIIAN IPYTUX JIOJICH;

® YUYUTBIBATh pPa3HbIC MHCHHUA U HHTEPECBL U 000CHOBEBIBATH CO6CTBCHHy1-O
IIO3UIUIO,

® IMOHUMATh OTHOCUTEIILHOCTh MHEHHH U IOoAX0 0B K PECIICHUIO HpO6J’ICMI>I;

® APTrYMCHTUPOBATH CBOIO IIO3UIUIO 1 KOOPAMHHUPOBATE €€ C IIO3UIUAMHU IIAPTHEPOB

B COTPYAHHUYCCTBEC IIPpU BBIpa6OTKe 061uer0 peIcHus B COBMECTHOM ACATCIBbHOCTH,

® 3a/1aBaTb BOIIPOCHI, HCO6XOI[I/IMBIC I OpraHnuv3anuu CcOOCTBEHHOI ACATCIBbHOCTH
" COTPYAHHUYECCTBA C TAPTHEPOM;

® OCYHLICCTBJIATb B3aHUMHBII KOHTPOJIb Hn  OKa3bIBATb B  COTPYAHHUYCCTBC
HCO6XOI[I/IMyIO B3aNMOIIOMOIIIb.

IIpeamernbie:

- OPUCHTHPOBATLCS B ABJICHHUAX U 00BeKTaxX OKpYyKaromero Mupa, 3HaTb
T'paHUIbl UX IPUMCHUMOCTH,
- IIOHHUMAaTb OIpPCACIICHUA (I)I/ISI/I‘-ICCKI/IX BCIINYMH u IIOMHUTDB

omnpenensonme GopmyIbl;



- IIOHMMAaTh KaKHMM (I)I/I3I/I‘-IGCKI/IM INpuHOUIIaM M 3aKOHaM IMOJYHUHSAIOTCA TC
WJIM UHBIE OOBEKTHI U SIBJICHUS IMpUpPOAbI;

- 3HaHHUC MOJICIIM IIOMCKa pemeHHﬁ g 3aaa4d 110 (1)I/I3I/IK€; - 3HaTb
TCOPCTUYCCKHUEC OCHOBbBI MATCMATUKH.

- npuMedaTh MOJICIH SIBJICHUN U 00BEKTOB OKPY)KAIOILIEr0 MUPA;
- AHAJIM3UPOBATH YCIOBUE 331a4H;

- nepedopMyIupOBaTh M MOJEIUPOBATh, 3aMEHATh HCXOJHYIO 3a1ady

- COCTaBJIATH IJIaH PCUICHM,
- BBIIBUT'aThb U MPOBCPATH NPCJIaracMbIC JJId PCIICHUA T'MIIOTE3bI,

- BJIaJICTG OCHOBHBIMU YMCTBCHHBIMU OIICpallisAMU, COCTABIAIONIUMHU ITOHUCK

pelieHus 3a/1a4u.

Conep:xaHue nporpaMMbl BHEYPOUYHOI 1eATEIbHOCTH

7 kaace
Beenenue. Brognoe 3anstue. Llenu u 3agaun kypca. Texnruka 6e30mMacHOCTH.

Poanb IKCIIEPUMEHTA B JKU3HHU Y€J10BEKA.

Teopusi: I3yauTh OCHOBBI TEOpHH TOTrpemrHocTed. [lorpenHoCcTH NpsMBbIX U KOCBEHHBIX
WU3MEPCHUH, MaKCHMaJbHAsl TOTPEIIHOCTh KOCBEHHBIX W3MEPEHHH, Y4YeT IOTPEIIHOCTEH
M3MEpeHUu Tpu moctpoeHuu rpadukoB. [lpencraBieHue pe3yabTaToB HM3MEpeHUH B (opme
Ta0IMI] ¥ TpaduKOB.

Ilpakmuxa: OCHOBBI TEOpPUM TOTPEUIHOCTEH MPUMEHSTh TMPU  BBIIOJIHEHUU

SKCIIEPUMEHTAIIBHBIX 33124, IIPAKTHYECKUX padoT (¢ ucmoab30BanneM odopyaosanus «Touka
pocray)

Xapakmepucmuka OCHOBHBIX 8UO008 0eAMEIbHOCHIL.!

[IpuBoauTH MpUMepsl 0OBEKTOB U3ydeHUs QU3UKU ((uU3ndeckue sBIEHUs, puzndeckoe
TeNo, BeIecTBO, (usnueckoe mnoisie). Habmogare M aHaIM3UpoBaTh (U3UUECKUE SIBICHUS
(¢uxcupoBaTh N3MEHEHHsI CBOMCTB OOBEKTOB, CPAaBHUBATH UX U 0000mmaTh). [lo3HAaKOMUTBCS C
HKCIEPUMEHTAIBHBIM METOJO0M HCClieoBaHus npuposl. COopka MpruOOpPOB M KOHCTPYKIIMH.

Hcnons3oBanue HU3MCPUTCIIbHBIX HpI/IGOpOB. Brimonnenue J'Ia60paT0pHBIX U TMPAKTUYCCKUX
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pabot. JluarHocTuka M ycTpaHeHHE HEHCIpaBHOCTEH MmpuOOpoB. BeicTpanBaHue rumoTe3 Ha

OCHOBAaHHHU UMCIOIIIUXCA JAaHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE W HepaBHOMEpHOe mABWKeHue. ['paduueckoe mpencraBiIcHHE
NBIKeHUs. Perenune rpaguueckux 3agad, pacueT MyTH U CpeIHEH CKOPOCTH HEPAaBHOMEPHOTO
nevokeHus. [loHsTre wHepuuu W WHEPTHOCTH. LleHTpoOekHas cwia. [IpuMeHeHWe TaHHBIX
(U3HYECKUX MTOHSATUH B )KU3HEIEATEIIPHOCTH YeoBeka. Crila ynpyrocTH, Cujia TPCHHSI.

Ilpakmuka: VccnenoBanue 3aBUCHMOCTH CHJIBI YIPYTrOCTH, BO3HUKAIOIIEH B MPYXHUHE,
oT crenenu nedopmaruu npyxxkunsl. OnpeneneHue kodpduimenta TpeHus (¢ UCMmoJaIb30BaHHEM
ooopynoBanusi «Touka pocra»). lccienoBaHnue 3aBUCUMOCTH CHJIBI TPEHUS OT CHJIBI
HOPMAaJIbHOTO JTaBJICHHUSL.

Xapakmepucmuka OCHOBHBIX 8UO008 0eSAMEIbHOCHIL.!

Anamu3 Tabmun, rpaduxoB, cxeMm. Ilowick oOBSCHEHUST HAOIIOJAEMBIM COOBITHSIM.
Ompenenenre CBOWCTB TPHUOOPOB MO UYepTEKaM H  MOJCISAM. AHAIUN3 BO3HHKAIOIIAX
poOJIeMHBIX cUTyaluid. M300paxaTs cucTeMy KOOPIMHAT, BRIOUPATh TEJIO OTCUYETA U CBSI3BIBATH
€ro ¢ CUCTeMOM KoopauHaT. Mcroib30BaTh CUCTEMY KOOPWHAT JUIsl U3YYCHHSI TIPSIMOJTMHEHOTO
newkeHust Tema. COopka TpuOOPOB W KOHCTpYyKIuMH. Mcmonap3oBaHWe W3MEPUTEIBHBIX
npuOopoB. BreimoaHeHHME Ta00pPATOPHBIX M MPAKTHYECKUX padoT (¢ HCMOJIb30BaAHHEM
ooopynoBanusi «Touka pocra»). JlmarHocTHKa W YCTpaHEHHE HEWCIIPAaBHOCTEH MpUOOPOB.
BoicTpanBaHue rumotre3 Ha OCHOBaHMM HMeEIOIIUXCA JaHHBIX. KoHCTpynpoBaHue u
MoJenupoBaHue. BrpimonHeHue 3aJaHuil MO yCOBEPILIEHCTBOBaHHUIO MpubopoB. PazpaboTka
HOBBIX BAapUAHTOB OMBITOB. Pa3paboTka u mpoBepKka METOAMKH SKCHEPUMEHTaIbHONH pabOTHI
PaGora B Manbix rpynmnax. AHaIW3HPYIOT, BBIOMpPaOT W OOOCHOBBIBAIOT CBOE pEIICHUE,
neiictus. [IpencraBienue pe3ynbTaToB MAPHOU, FPYIIIOBON JIEATEIBHOCTH. Y4UacTUE B AUAJIOTe

B COOTBETCTBHH C IIPaBUJIAMH PEUYEBOTO MMOBEACHUSI.

I'mapocraruka.

Teopusa: 3axkon Apxumena, 3akoH Ilackansg, THUApOCTaTHYECKOE JABJICHHE,
COOOILAOIIUECS COCY b, THAPABINYECKUE MAIITUHBI.

Ilpaxmuxa: 3a0ayu: BHITAIKUBAIONIAS CUJIa B PA3IUYHBIX CHCTEMax; MpUOOPHI B 3a7auax
(coobmaromuecs: cocy/pl, THAPABIMYECKHE MAIIMHBI, phIUark, OIOKH). DKCIEepUMEHTaTbHbIE
3aJaHMs;

1) u3mepenue cuisl Apxumena,

2) HU3MEPCHHUEC MOMCHTA CUJIBI, I[CI\/'ICTBYIOI_I_[CI‘O Ha pblyar,
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3)uzMepenue pabOTHl CHIIBI YIIPYTOCTH MPHU MOABEME TPy3a C MOMOIIBIO MOJBMKHOTO
WIM HENOJBIDKHOTO Onoka (¢ Hcmoab3oBaHueM obGopynoBanuss «Touka pocray)
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCIU.

Anamu3 Tabmun, rpadukoB, cxeM. [louck o0OBsSCHEHUS HAOIIOJAEMBIM COOBITHSIM.
Co6opka puOOpPOB M KOHCTPYKIHH. Mcronb30BaHne U3MEPHTEIBHBIX MPUOOPOB. BhImonHeHNE
71a00paTOPHBIX U MPAKTUIECKUX padoT. JIMarHocTuKa U ycTpaHEeHHE HEUCTIPAaBHOCTEH PHOOPOB.
BoicTpanBaHue rumnore3 Ha OCHOBaHMM HMeEOLUXCA JaHHBIX. KoHCTpynpoBaHue u
MozenupoBaHue. Pabora B ManbIX rpynmnax. AHaJIU3UPYIOT, BHIOMPAIOT U 0OOCHOBBIBAIOT CBOE
pelenue, aeiicteus. [IpeacraBnenne pe3yabTaToB MAPHOM, TPYIIIOBOM JEATEIbHOCTH.
[loarotoBka cooOlIeHU W AOKIAJA0B. YUYacTHE B JMAlOre B COOTBETCTBUM C IpaBUIIAMU
pe4YeBOro MOBEACHUS.

Craruka.

Teopus: brok. Peruar. PaBHOBecHe TBEpABIX TeJ. YCIOBUSA pAaBHOBECUS. MOMEHT CHIIBL

HpaBI/IJ'IO MOMCHTOB. HeHTp TSAXCCTH. I/ICCHeJIOBaHI/Ie Pa3IMYHBIX MECXaHUYCCKUX CUCTCM.

KombOuampoBaHHbIE 331a4H, UCTIOIB3YS YCIOBHS PABHOBECHS.
Ilpakmuka: VI3roToBNeHHE pabOTAIONIECH CUCTEMBI OJIOKOB.

Xapakmepucmum OCHOBHBIX 8UO008 0eSAMEIbHOCHIL.!

Anamu3 Tabmun, rpaduxoB, cxem. I[lowck oOBsicHEeHHWs HAOIIOMaEMBIM COOBITHSIM.
Ompenenenre CBOWCTB TPUOOPOB IO dYEpTESKaM ¢ MOJCISAM. AHAIN3 BO3HUKAIOIIHNX
npoOneMHbIX cuTyauuid. HabmiogaTh aelicTBHe MpOCThIX MexaHu3MoB. [lo3HakoMUTBCS C
¢busznueckoil Mojnenbio «abcoiaoTHO TBEpAOe Tenoy». Pemarh 3agauyn  HA IpUMEHEHUE
ycnoBus(IipaBuiia) paBHOBecHsl pblyara. [IpuMeHsTh ycinoBue (MpaBUJIO) paBHOBECHS phluara

JJIA 00BACHEHHSA HCﬁCTBHH Ppas3JIN4YHbIX HHCTPYMCHTOB, HCIIOJIB3YEMBIX B TCXHUKE U B 6I)ITy.

C6opka mpubOOpoB M KOHCTPYKIUH. Vcrnonb3oBaHne M3MEPHUTENbHBIX NMPUOOPOB. BrimonHeHue
1ab0paTOPHBIX U MPAKTHUECKUX padoT. JlnarHocTrka U ycTpaHeHHEe HEHCIIPABHOCTEH MPHUOOPOB.
BroicTpanBaHue TruMoTe3 Ha OCHOBAaHMM UMEIOMIMXCS JaHHbIX. KoHcTpyupoBaHue u
MOJeNnupoBaHue. BrpiMonHeHne 3aJaHuil MO0 YCOBEPUICHCTBOBAHMUIO MpUOOPoB. PaszpaboTka
HOBBIX BAPHAHTOB OMBITOB. PazpaboTka 1 mpoBepKa METOAUKH SKCIIEPUMEHTAIBHON PabOTHI.
PaGota B mManbIX rpynmax. AHAIU3UPYIOT, BEIOMPAIOT U 0OOCHOBBIBAIOT CBOE pEIlICHUE,
neiictus. llpencraBneHue pe3ynabTaToB MAapHOM, TrpymnmoBod aestenbHocTH. [loaroroBka
cooOuIeHnii 1 10kaf0B. OCYIIECTBIAIOT CaMOOIICHKY, B3aMMOOLIEHKY JESITEIbHOCTH. Y4acTHe

B JUAJIOTC B COOTBCTCTBUHU C IIpAaBUJIAMU PCUCBOI'0 IMTOBCIACHU .
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8 kiacce
TemioBbIe IBJICHUSA.

TemmoBoe pacmumpenue Ttei. [lpouecchl NaBiaeHUs U OTBEPACBAHUS, HCHAPEHUS U
KoHjieHcanuu. Teronepenaya. BiakHOCTh BO3/1yXa Ha pa3HbIX KOHTUHEHTAaX.

Jlemoncmpayuu.

1. HaGmronenue TasitHust Jbja B BOJIC.

2. CKOpOCTH UCTIapeHHsI Pa3IMYHbIX )KuaKocTei. 3. TeroBslie nBurarenn Oyymiero.
Jlabopamopuvie pabomet (¢ UCOJb30BaHUeM 06opyaoBanus «Touka pocray):

1. I3MeHeHus JJIMHBI TeJa PH HarPEeBaHUU M OXJIKICHUU.

2. OrnuBka napaMHOBOTO COJITATHKA.

3. HalOiroteHue 3a TutaBiieHUEM JIb/1a

4. OT 4ero 3aBUCHUT CKOPOCTh UCTIAPECHHUSI KUTKOCTH?

5. Habmroienne TenaonpoBOHOCTH BOIBI M BO3TyXa.

Xapakmepucmum OCHOBHBIX 8UO008 0eAMEIbHOCHIL.!

CamocToaTenbHO (GOpPMYIHPYIOT [O3HABATEIbHYIO 3a7ady. YMEIT C IOMOIIbIO
BOIPOCOB JOOBIBaTh HEAOCTAIOUIYI0 HHpopMaluio. Mcnonbp3oBanre N3MepUTEIbHBIX MPHOOPOB.
Boinmonnenue n1aboparopHbIX M IpakTHUeCcKUx paboT. JluarHoctuka W ycTpaHEHHE

HeI/ICHpaBHOCTCﬁ HpI/I60pOB. BBICTpaI/IBaHI/Ie TUIIOTE3 Ha OCHOBAHHUH UMCKOINUXCS NJaHHBIX.

KoHncTpynpoBanue u MoJeIMpoBaHue.

Boinmonnenue 3agaHuii MO yCOBEPIIEHCTBOBAaHUIO MpHOOPOB. Pa3paboTka HOBBIX
BapUaHTOB ONbITOB. Pa3paboTka u mpoBepka METOAMKH SKCIIEPUMEHTaIbHOU paboThl. PaboTta B
MajblX Trpynnax. AHAIU3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE pelIeHHe, ACWCTBUA.
[IpencraBienune pe3yiabTaTOB MApHOM, TPYINIMOBON NEATENbHOCTH. Y4acTHe B JAuajore B

COOTBCTCTBHH C IIPaBHJIAMH PCUCBOT'O ITIOBCACHUA.

3J1€KTpI/l‘leCKI/Ie ABJICHUA.

Mukpomup. Moxenu aroma, cymiectBoBasiuve a0 Hayana XIX. Hcropus OTKpeITHS U
JeUCTBUS TallbBAaHMUYECKOTO 3jeMeHTa. Mctopust co3fgaHus 3meKkTpodopHoi MammHbel. OmNbIT

Bombra. 3HCKTpI/I‘{eCKI/Iﬁ TOK B JJICKTPOJIUTAX.

Hemoncmpayuu: (¢ ncnosib3oBanneM ooopynoanus «Touka pocray)

1. Moaenu aTroMoB.
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2. 'anpBaHWYECKHUE DIIEMEHTEL.

3. DnekTpoOpHOIi MAIIIHHBIL

4. OneiTel Bonbsta u I'anpBanm.

Jlabopamopuvie pabomwi:

1. Co3nmanue raJlbBAHMYECKUX JIEMEHTOB W3 IMOJAPYYHBIX CPEJICTB.

2. DIIEKTPUYECKHUIA TOK B KUIAKOCTIX CO3JIAHUS «30JI0TOTO KITFOUHKAY.

Xapakmepucmuka OCHOBHBIX BUJ0B OCATCIIBHOCTH!

VrpaBnsitoT CBO€l MO3HABATENBbHONM MW y4EOHOW JIEATENBHOCTHIO TOCPEIACTBOM
MOCTAHOBKM II€JIEH, IUJIAHUPOBAHMS, KOHTPOJS, KOPPEKUMH CBOMX JCHUCTBUMA M OUEHKH
YCIEIHOCTH ycBoeHus. CpaBHMBAIOT CIOCOO M pe3yiabTaT CBOUX JEHCTBHII ¢ oOpasuoMm -
JUCTOM cOmpoBOXACHUS. OOHAPYKUBAIOT OTKIOHEHMs. OOMYMBIBAIOT MPUYMHBI OTKJIOHECHHM.
OcyIiecTBISIOT CAMOKOHTPOJIh M B3aUMOKOHTPOJIb. VCIIOIB30BaHNEe N3MEPUTEITBHBIX TPHOOPOB.
BrimonHenune 5abopaTopHBIX M MPAaKTHYECKUX paboT. JlmarHoCTMKAa W yCTpaHEHHE
HEHCIpaBHOCTEN TPUOOPOB. BricTpanBaHue TMIIOTE3 HA OCHOBAaHUW UMEIOIIUXCS JAHHBIX.

KoHcTpynpoBanue u MoJeTMpoBaHue.

3JIeKTp0MaFHI/ITHbIe ABJICHUA.

MarunuTHOe T0JIe B BemiecTBe. MarauTHasi anHomanusi. Marautaeie Oypu. PazHoBuHOCTH
ANEKTPOU3MEPHUTETBHBIX TPHOOPOB. Pa3HOBHUIHOCTH 3JIEKTPOABUTATEIICH.

Jemoncmpayuu (¢ ucnoab3oBanueM odopyaopanus «Touka pocray):
1. HarnsgHoCTh MOBEICHUS BEIIECTB B MAaTHUTHOM IIOJIE.

2. [Ipe3enTary 0 MarHUTHOM I10Ji€ 3eMJIM U O MAarHUTHBIX OypsIX.

3. emoHcTpalms pa3HOBUAHOCTEH NIEKTPOU3IMEPUTENIBHBIX TPUOOPOB.
4. HarnsiiHOCTh pa3HOBUAHOCTEH 3JI€KTPOIBUTATENEH.

Jlabopamopuvie pabomuwi:

1. VlccnenoBaHue pa3aMyHbIX 3JIEKTPOU3MEPUTEIbHBIX TPHOOPOB.
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMeNbHOCHIU:

praBJ’IHIOT CBOEHM MO3HABaTEJIbHON U y‘-IC6HOI71 ACATCIIBHOCTBIO MTOCPCACTBOM

IIOCTaHOBKH ueneﬁ, IUIaHUPOBAHUA, KOHTPOJIA, KOPPCKIUH CBOHUX JENUCTBUI U OIIEHKHU
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yCHEIIHOCTH ycBOoeHMsA. CpaBHUBAIOT cHOCOO M pe3ylbTaT CBOMX JeHcTBUIl ¢ oOpasnom -

JUCTOM coTpoBOXKAcHHsI. OOHAPYKUBAIOT OTKIOHEHUSI. OOTyMBIBAIOT IPUYMHBI OTKIIOHEHUH.
OcCymiecTBIAIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

OnTuueckne ABJICHHS.

Hcrounukn cBeTa: TEIUIOBBIE, JIOMUHECLIEHTHBIE, HWCKYCCTBEHHbIC. I3rotoBieHue
KaMepbl - OOCKypa M HCCIeJIOBaHHE H300paXKEHHsS C TOMOIIBI0 MOZAETH. MHOTOKpaTHOE
M300pakeHNe TpeaMeTa B HECKOIBKUX IUIOCKUX 3epKajiaX. V3roTOBUTH MEPHCKON H C €ro
MOMOIIBI0 TIpOBeCTH HabmoneHusa. [IpakThuueckoe HCMOIB30BAaHME BOTHYTHIX — 3€pKall.
3puTenbHbIe WILTIO3UH, TTOPOXKIAeMbIe TTPEIOMIIEHHEM cBeTa. Mupaxu. Pa3BuTHe BOJOKOHHOM

onTuku. Mcnonp30BaHue 3aKOHOB CBETA B TEXHHUKE.

Jemoncmpayuu (¢ ucnosb3oBanueM odopynoBanus «Touka pocray)
1. Pa3nmuvHbBIC HCTOYHHUKH CBETA.

2. N3o0pakenue mpeMera B HECKOJIBKHX TUIOCKUX 3epKaiax.

3. M3o0pakeHne B BOTHYTHIX 3epKajax.

4. Vlcionb3oBaHUE BOJIOKOHHOM ONTHKHU.

5. YcrpoiicTBo doToanmapaToB, KHHOIPOEKTOPOB, KaJIEHJOCKOIIOB.
Jlabopamopnvie pabompi:

1. U3roroBneHune kamepsl - 00CKypa U HccieI0BaHne H300pakeHUs ¢ TOMOIIbIO MOJIEIH.
2. [IpakTiueckoe NpUMEHEHHUE TIOCKUX 3epKall.

3. [IpakTuueckoe UCHOIB30BaHUE BOTHYTHIX 3€pKall.

4. M3roToBiieHHE NIepUCKOMa U HAOIIOACHHSI C TOMOIIBIO MOJIEIH.

Xapakmepucmuka OCHOBHBIX 8UO00E 0eAMEIbHOCHIL.!

ynpaBJ’IHIOT CBOCH MO3HABaTCIBHOU U yqe6H0171 ACATCIIbHOCTBIO  ITIOCPCACTBOM
ITOCTaAaHOBKH ueneﬁ, IJIaHUPOBAHUA, KOHTPOJISI, KOPPCKUIHUHU CBOUX JEHUCTBUH U OIECHKH
YCHICIIHOCTH YCBOCHUH. Brigensror u (I)OpMYJ'II/IPYIOT MO3HABATCIIBHYO ILICJIb. Brigensror
KOJIHNYCCTBCHHEBIC XapaKTCPpHUCTUKU O6’beKTOB, 3aJaHHBIC CJIOBaMH. HpI/IHI/IMaIOT
MO3HABATCIIBHYIO LCJIb U COXPAHAIOT €€ IPHU BBINIOJIHCHUN y‘Ie6HBIX JIEHCTBUH. OcCo03HaIT CBOH

JIeiicTBus. IMEIOT HaBBIKH KOHCTPYKTHUBHOT'O OGIJ.[CHI/IH B MAJIBIX I'pyIIax.

Yes10Bexk u Ipupoaa
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ABTomaTHKa B Hamel xu3HU. IIpuMepsl nCNoONb30BaHUs aBTOMAaTHYECKUX YCTPOWUCTB B
Hayke, Ha TpOu3BOJCTBE U B ObiTy. CpezncTBa cBs3u. Pagno u TeneBuaeHue. AlbTepHATUBHBIC
MCTOYHMKH 3HEpruu. Bunel snexrpocranimii. Heo0X0AMMOCTh 5KOHOMUU PUPOIHBIX PECYPCOB
U WCHOJIBb30BAHHUS, HOBBIX JKOJIOTMYHBIX M Oe30macHbIX TexHosoruid. Hayka m Ge3omacHOCTh

JIIOJIEH.

Jlemoncmpayuu.

1. poTomarepuansl U CIAIBI IO TEME.

Jlabopamopnwie pabombvi:

1.MI3yueHune NeiCcTBUN CPEACTB CBA3H, PAIUO U TEIICBUICHUS.

Xapakmepucmuka OCHOBHBIX 8UO008 0eSAMEIbHOCHIL.

CamocTtosaTensHO (QOPMYIUPYIOT TMO3HABATEIBHYIO 3a7ady. YMEIOT (WM pPa3BUBAIOT)

CIOCOOHOCTH C MOMOIIBIO BOIIPOCOB JI0OBIBATh HEIOCTAIOILYIO HH(POPMALIHUIO.

9 kJjacc
Kunemaruka

CriocoObl ommcaHusi MeXaHW4ecKoro nBmwkeHus. Cucrema otcuera. [IpsMommueiinoe
nBwkeHue. [IpsmonuHeliHoe paBHOMEPHOE ABMXKEHHE 110 TIocKocTH. [lepeMenienne U CKOpoCTh
MIPU PaBHOMEPHOM MPSAMOJIMHEHHOM JBMDKCHHH 1O TUIOCKOCTH. OTHOCHUTEIBLHOCTH JBHYKEHUS.
Cnoxenue nBwxeHud. IIpuHuun He3aBUCUMOCTH JABWXeHUM. KpuBoiMHEHHOE IBUXKEHUE.
JIBwkeHHe Tenma, OpOIICHHOTO IOJA YIJOM K TOpU30HTY. PaBHOMepHOE JIBIKEHHE TIO
OKPYXHOCTHU. YrioBas ckopocTb. Ilepuon m vacrora BpamieHusi. CKOpOCTh UM YCKOpPEHHUE INpHU

PaBHOMEPHOM JABUKCHUU I10 OKPYKHOCTH.

Jlabopamopnvle pabomul (¢ HCMOJb30BaHUEM 00opynoBanus «Touka pocray):
1. W3yyeHnwue nBUkKEHUS CBOOOTHO MAIAIOIIETO TEA.
2. VI3yueHue IBUKEHUS MO OKPYKHOCTH.

Xapakmepucmuka OCHOBHbIX 6UO08 OesAmeNbHOCmU: YTEHHE U O0O0CYXJEHHE TeKCTa
cTaTeli MHTEPHET-CaliTOB, OOCYXKJECHHE [OKIAJOB W MPE3EHTAIlMi, COCTaBJICHHE W peEIICHHE
3aza4, 00cykaeHue crnoco6oB pemieHus (moaroroska k OI'D o pusuke).

Jnnamuka
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Wuepunaneupie cucrembl orTcuera. Cuia. 3akonsl HproTrona. JIBukeHue Tena mnoj
JNEUCTBUEM HECKOJBKMX CHJI. JIBMKEHUE CHCTEMbI CBS3aHHBIX Tell. J[MHaMMKa paBHOMEPHOIO
JBUKEHUS] MaTepUAIbHOM TOUYKU 0 OKpPYKHOCTH. Kiaccsl cuil. 3aKOH BCEMUPHOIO TSTOTEHHUS.
JIBr>xenue manet. ICKyCCTBEHHBIE CITYTHUKH.

Conneunas cucrema. Mcrtopus pasButus npezncraBieHuil o Bceenennoil. Ctpoenue u
3BOJIIOLHS BeeneHHOM.

Jlabopamopnvie pabomul (¢ ucnob30BaHneM odopyaoBanus «Touka pocray):

N3mepenue macchl Tena ¢ MCHOJIb30BAaHUEM BEKTOPHOTO Pa3jokKeHHs cuibl. M3ydenue
KHMHCMATHUKN 1 TUHAMUKH PaBHOYCKOPCHHOT'O ABMXKCHUA. H?;y‘lCHI/Ie TPCHUS CKOJILXKCHUS.

Xapakxmepucmuka OCHOBHLIX 6U008 OesamenbHOCmuU. YTEHHUE U OOCYXKIEHHE TEeKCTa
cTaTel MHTEpPHET-CalTOB, OOCYXJEHHE [OKJIAaJ0B U TPE3CHTAIUil, COCTaBJICHHE U pEelIeHuE
3a/1a4, o0CcyxkIeHrue croco6oB pemieHus (moaroroska k OI'D o ¢usuke).

NMmnyJibce. 3aKoH cOXpaHeHHUs HMITYJIbCA

Nmnynsc. 3MeHeHne nMIyibca MarepruanbHol Touku. CrcreMa Teil. 3aKOH COXPAaHEHUS
UMITYJIBCA.

Xapakxmepucmuka OCHOBHbIX 6U008 OesmerbHOCmuU. YTEHUE U OOCYKIEHUE TeKcTa
CTaTell MHTEPHET-CAaWTOB, OOCY)XJCHHE IOKJIAJ0B M TPE3CHTALMA, COCTABIICHHE W PEIICHHE
3a/1a4, o0CcykIeHrne croco6oB pemieHus (moaroroska Kk OI'D o dusnke).

Cratuka

PaBHoBecue Tena. MoMEHT cuibl. YCIOBHS paBHOBecHs TBepaoro Ttena. IIpocteie
MEXaHU3MBI.

Jlabopamopuvie pabomel (¢ HCOJAb30BaHHEeM 000opyaoBanus «Touka pocray):

Omnpenenenre EHTPOB Macc Pa3INyYHBIX TeJ (TpH crocoba).

Xapakmepucmuka OCHOBHBIX 6UO08 OesiMeIbHOCMU: YTEHHE W OOCYXKICHHE TEKCTa
cTareil MHTEPHET-CAMTOB, OOCYKICHHE IOKIAJOB W NPE3CHTAIUH, COCTABJICHUE U PEIICHUE
3aza4, 00cyxeHre crnoco6oB peieHus (moAroroka k OI'D o gusuke).

MexannuyecKHe K0J1e0aHus M BOJHBI

MexaHnueckre KoJIcOaHUs. Hpeo6pa30BaHHe OHEPTUH IIPpU MCXAHUYCCKUX KOJICOAHUSX.
MaremaTtudeckuii u HPY)KI/IHHHﬁ MasiTHUKH. CBO60,Z[HLIC, 34TYXarIre W BbIHYK/JICHHbBIC

koJyieOanus. Pe3onanc. MexaHnuecKkue BOJIHBL I[J'II/IHa " CKOPOCTH BOJIHBI. 3BYK

Jlabopamopnule pabomul (¢ Mcnoib30BaHneM obopynoBanusi «Touka pocray):

HSy‘-ICHI/IC KO0JIEOAHUI HUTSHOTO MasiTHUKA.
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Xapakmepucmuka OCHOBHbIX 6UO08 OesAMeIbHOCMU: YTECHHE W OOCYKICHHE TEKCTa
cTaTeil MHTEPHET-CAalTOB, OOCYXKICHHE IOKIAJ0B M MPE3CHTAIMH, COCTaBJIEHHE M peIleHUEe
3az1a4, 00CyKJIeHHe croco00B pemieHus (moAaroroBka k OI'D o gusuke).

3HeKTp0MaFHHTHbIe K0J1e0aHHUS U BOJIHDI

[lepemennbiii  anexkTpuyeckuii Tok. KoneOaTenbHblii KOHTYp. BbIHYyXZIeHHbIE U
cBoOotHBIe OM KoeGanus. DM BOJHBI U UX CBOWCTBA.

Xapaxkmepucmuka OCHOBHbIX 6U008 OesimenbHOCmU: YTEHHE WU OOCYKICHHE TEKCTa
cTaTeii MHTEPHET-CAMTOB, OOCYXKJCHHE IOKIAJO0B M MPE3CHTAIMH, COCTAaBIICHHE M pEIICHHE
3a/1a4, oocyxkIeHne croco6oB perienus (moaroropka k OI'D no puzuke).

Ontuka

Hcrounuku cBera. JleiicTBus cBeTa. 3aKOH MPSMOJIMHEMHOTO paclpOCTPaHEHUS CBETA.

3akoH oTpaxeHus cBera. [loctpoeHne n3o0paxkeHuil B IMIIOCKOM 3epKalie.

3aKOH IMpENOMIICHUs CBETa HA IUIOCKOW TpaHUIE JBYX OJHOPOJHBIX IPO3PAYHBIX CPENI.
[Ipenomnenne ceera B npusMe. Jlucrepcus cBeTa. SIBIeHHE MOJHOTO BHYTPEHHETO OTPAXKEHUS.
JIunzel. Tonkue nun3bl. [locTpoeHne n300pakeHHi, cO3/1aBaeMbIX TOHKHUMHM JMH3aMH. ['11a3 u

3penne. OnrTuueckue mpulopsl.
Jlabopamopuvie pabomel (¢ HCOJb30BaHHEM 00opyaoBanus «Touka pocray):
1. DxcnepuMeHTanbHas MPOBEPKA 3aKOHA OTPAKEHHS CBETA.
2. VI3mepeHue noxazaTessi IPEIOMIICHHUS BOIbI.

3. H3mepenue HoKycHOTO paccTOSTHUS cOOUpAIONIEH JIUH3bI.

Xapakmepucmuka OCHOBHBIX 6UO08 OesiMeIbHOCMU: YTECHHE W OOCYXKICHHE TEKCTa
cTaTeil MHTEPHET-CAalTOB, OOCYXKICHHE IOKIAJOB W MPE3CHTAIMH, COCTABJICHUE M pEIICHUE
3aza4, 00cyxeHre crnoco6oB peieHus (nmoAaroroka k OI'D o gusuke).

du3uKa aTOMa M AaTOMHOT 0 siIpa

Crpoenue atoMma. [lornomienue u uciyckaHue cBera atoMamu. ONTHYECKUE CIIEKTPHI.
OmnbiTel Pesepdopna. Ilnanerapuas moznens aroma. CTpoeHHE aTOMHOTO sjipa. 3apsaoBoe U
MaccoBo€ 4Yucia. SnepHble CUIbl. DHEpPrus CBSI3M ATOMHBIX SA€p. 3aKOH paJHOaKTUBHOTO
pacniaga. Anbsga- u 6era-pacnansl. [lpaBuna cmemienus. SnepHble peakuuu. Jlenenue u cMHTE3
anep. SnepHas sHepretuka. Mcrounukm sHeprum CosiHuma u 3Be3n. Perucrpanus suepHbIX

H3Hy‘leHHﬁ. BausHue paarOaKTUBHBIX I/I3Hy‘{CHI/II‘;I Ha XUBbIC OPraHU3MEI. I[O3I/IMCTpI/ISI.

OKOJIOTUYECKHUE HpO6J'ICMLI SIILCpHOﬁ OHCPICTHUKH.
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XapaxkmepucmuKka OCHOBHbIX 6UO08 OesAMeNbHOCMU: YTECHHE W OOCYXICHHE TEKCTa
cTaTeil MHTEPHET-CAlTOB, OOCYXKICHHE IOKIAJ0B M MPE3CHTAlMH, COCTaBIIEHHE M pelIeHHE
3az1a4, 00CyKJIeHHe croco00B pemieHus (moAaroroBka k OI'D o gusuke).

®opmbl opranu3annu 00pa3oBaTeIbHOIO NMpolecca:

- rpymmoBasi; -
WH/IMBUAyaJIbHAS,
- (ponTaTBHAS.

Bezlyume TEXHOJIOInm:

Hcnone3yroTcss  2€MEHTBI  CICAYIONIUX TEXHOJOTHH: TpOEKTHas, MpoOJIEeMHOTO
oOyueHusi, MH(POPMAIMOHHO-KOMMYHUKAIIMOHHAS, KPUTUYECKOTO MBIIIIEHUS, MPOOIEMHOIO

JUaiora, urpoBas.

OcHoBHbBIE MeTO/IbI PA00OTHI HA YPOKe:

Benymmmu ~ metomamu  oOydeHUs — SBISIOTCS:  YaCTUYHO-TIOMCKOBOW,  METOJ
MaTeMaTHYE€CKOTO MOICTMPOBAHNS, aKCHOMAaTUYECKUI METO/I.

@D opMBbI KOHTPOJIAA:

Taxk kak 3TOT KypC SABJIACTCA OOMOJIHUTCIBHBIM, TO OTMETKA B Oaiax He CTaBUTCH.

VYyamuiicss yuyuTcsl OLIEHHMBATh ceOsl U JPYTUX caM, YTO IMO3BOJISIET Pa3BUBATh YMEHMUS
caMOaHalu3a U CIOCOOCTBYET pa3BUTHIO CaMOCTOSTEIbHOCTH, KaK CBOMCTBY JIMYHOCTH
yuanierocsi. BplsiBieHHEe MPOMEXYTOUHBIX M KOHEUYHBIX PE3ylIbTaTOB YYAIIMXCS MPOUCXOIUT

4epe3 NPAaKTUUCCKYIO ACATCIIBHOCTEL, 3a4CTHBIC pa6OTBIZ

. TeMaTH4ecKas MOoJ0OpKa  3aJay  pa3jiMuyHOTO  YPOBHS  CJOXKHOCTU  C
MIPEJICTABJICHUEM Pa3HbIX METOJOB PEIICHUS B BHUJIE TEKCTOBOI'0 NOKYMEHTA, NMpe3eHTAllUH,
(GJBI-aHUMAaKMK, BUIEOPOIHKA Wid WeD - cTpanuibl (caiiTa)

® BbICTaBKa IIPOCKTOB, Hpe3eHTaHHﬁ;

® JACMOHCTpaluA SKCIICPUMCHTA, KauyeCTBCHHOM 3aJa4ynu ¢ Ka4CCTBCHHBIM (YCTHLIM
WJIKX B BUAC IPUIIOKCHHA, B TOM YHUCIIC, Hpe3eHTaHI/ICI71) OIIMCAHUEM IIpOoHcCCa Ha 3aHATHH,

(l)eCTI/IBaJ'IC OKCIICPUMCHTOB, (1)I/I3I/I‘IGCKI/IG OJIMMITHAIBbI.

[TpoexTHBIE pabOTHI

Cpezu/I paBHOO6pa3HBIX HaHpaBJ’IeHI/Iﬁ COBpPCMCHHBIX TMEAArOrMuCCKuX TEXHOJIOTUI
BCAYHICC MCCTO 3aHUMACT NPOCKTHO-UCCICAOBATCIIbCKAA ACATCIBbHOCTL YYaIlllUXCA. I'nmaBHas ee

Haesd — 3TO HAIPABJICHHOCTb y‘-IC6HO-H03HaBaTeHLHOI7I ACATCIIbHOCTU Ha PE3YJIbTar, KOTOpLII\/'I
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MOJy4yaeTcsl MpU PEHICHUH TMPAKTHYECKOM, TEOPEeTUYECKOM, HO 00s3aTeIbHO JUYHOCTHO H
COLIMAJIBHO 3HAYUMOM MTPOOIIEMBI.

Ipumepnvie memovi npoekmuwlx pa60m

{ knacc

1. M3mepeHne GU3NYICCKUX XaPAKTEPUCTUK JOMAITHUX )KHBOTHBIX.

2. Tlpubopsl o pu3nMKe CBOMMHU PyKaMHU.

3. Kaproreka OIbITOB U SKCIICPUMEHTOB 110 (hU3UKE.

4. ®usuka B UIpYyILIKaXx.

5. ['me *uBET aneKTpHUECTBO?

6. AtmocdepHOE naBIeHNE HA IPYTHUX TUTaHETaX.

7. ®usuka B CKa3zKax.

8. TIpocThie MEXaHU3MBI BOKPYT Hac.

9. Tlouemy macio B BOjie HE TOHET?

10. ITapycHUKH: HCTOPUS, TPUHITUTT IBIKCHUSI.

11. Onpenenenue MIOTHOCTH TeTpaaHoi Oymaru u cootBeTcTBUEe €€ ['OCTYy.
12. Mudsl u ereHpl GU3NKH.

13. Jlerennga 06 OTKpBITUH 3aKOHA ApXUMeE/a.

14. Kax onpenenuTs BHICOTY JepeBa ¢ IOMOIIbIO MOAPYYHBIX CPEACTB?
15. UccnenoBanue xo3duirienta TpeHus 00yBy O pa3InuHYIO MOBEPXHOCTD.
16. M3mepeHure I0THOCTH Tella YeIoBeKa.

17. I3mepeHue BBICOTHI 3/IaHUS Pa3HBIMU CITIOCOOaMH.

18. N3mepeHne BpeMeHH peakiiui MOAPOCTKOB U B3POCIIBIX.

19. 3uma, ¢pu3nKa 1 HapOIHBIE TPHUMETHI.

20. /IpIxaHue ¢ TOUKU 3pEHUs 3aKOHOB (PU3UKH.

21. JleiicTBHE BBITAJTKUBAIOIICH CHIIBI.

22. ApxumenoBa Cujia U 4eJI0BEK Ha BOJIE.
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23. ArperatHoe COCTOSIHUE JKelle.

8 knacc

10.

(hopMBI.

11.

12.

13.

14.

15.

ApTtepuasibHOE J1aBJIEHHUE.

ATMOCdepHOe TaBIeHIEe — MOMOITHUK YeI0BEKa.

BrnaxxHOCTB BO3/1yXa U €€ BIMSHUE HA )KU3HEIEATEIbHOCTD YEIOBEKA.
Biustnue Omy>kaaroiero Toka Ha KOppo3uIo MeTaiia.

BiusiHre BHENIHHUX 3BYKOBBIX pa3apakUTEIEH Ha CTPYKTYPY BOIBIL.
BausHrme MarHUTHOM aKTHUBAIIMU Ha CBOMCTBA BOJEI.

Bnusinue 00yBH Ha ONOPHO-/IBUraTENbHBIN anmnapar.

BosgelictBre MarHUTHOT'O 1IOJISI Ha OMOJIOTHYECKHE OOBEKTHI.
BripamuBanue KpUCTaIOB U3 PACTBOPOB Pa3IMYHBIMU METOAAMM.

BeIpaniuBanne KpucCTauIoB MOBAPEHHOM COJM M caxapa M U3y4E€HHE HX

I'ma3. Jledext 3penusi.
3aHuMaTenbHbIe (PU3HUECKHE OTIBITH Y Bac JI0OMa.
W3MepeHune mioTHOCTH TBEPABIX TEJ pa3HBIMU CIIOCOOAMH.

N3mepenue cuiibl ToKa B OBOIIAX U (PPyKTax.

I/ISMepeHI/Ie COIIPOTUBJICHHUA W YACJIBHOI'O COIIPOTUBJIICHHUA PE3UCTOPA C

HauO0OJbIIEH TOYHOCTBIO.

IIKOJIC.

16.

17.

18.

19.

20.

21.

22.

HccnenoBanue HCKYCCTBCHHBIX HCTOYHHUKOB CBETA, IMPHUMCHACMBIX B

N3yueHune npuyrH U3MEHEHUsS BIaKHOCTH BO3/1yXa.
Hcnapenue B mpupo/ie U TEXHUKE.

HcnapeHne n BIaKHOCTD B KU3HU JKUBBIX CYIIECTB.
Hcnapenne u koHAEHCAus B )KUBOM TIPUPOJE.
Hcnonb3oBanue sneprun ComnHia Ha 3emiie.

HccnenoBanue IBMKEHMS Kameib )KUIKOCTH B BA3KOM cpeae.
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23.

HccnenoBanne 3aBUCUMOCTH aTMOC(EPHOTO JABICHHUS M BIAXKHOCTH

BO3yXa OT BBICOTHI KOHTpOJ'IbHOfI TOYKH.

24.

Hccnenopanue 3aBUCUMOCTH SJICKTPUICCKOT'O COIIPOTHUBJICHUSA

MPOBOJIHUKA OT TEMIIEPATYPBHI.

25.

9 knacc

3.

4.

HccnenoBanue v n3MepeHne TeMIepaTypsl IJIaBICHUS KUIKUX CMECEH.

Binsinue 3ByKa Ha )KMBBIE OPraHU3MBI.
BinsiHue 3ByKOB M IIyMOB HAa OPTraHU3M 4Y€JI0BEKa.

3BYKOBOH pPE30HAHC.

N3ydyenue paauaniioOHHONW M HSKOJOTUYECKOW OOCTAaHOBKM B BaIlleM

HACEJIIEHHOM ITYHKTE.

5.

10.

11.

12.

13.

14.

N3yuenne CBONWCTB AJIEKTPOMArHUTHBIX BOJTH.

Wueprius — npudrHa HapyIIEHUs TPABWI JOPOKHOTO JIBUKEHUSI.
WHTepakTUBHBIN 3aJaYHUK TI0 OJTHOM U3 TeM Kypca (pH3UKU.

WNonuzanus Bo3ayxa — MyTh K JOJTOJIETHIO.

Hccnenoanue kodddunmerTa TpeHus 00yBH O Pa3IMIHYIO TOBEPXHOCTD.
HccnenoBanue MexaHM4ECKUX CBOMCTB MOJMATHIICHOBBIX ITAKETOB.
HccnenoBanue noBepXHOCTHOTO HaTshkeHUs pactBopoB CMC.
HccnenoBanue pacnpocTpaHeHus ylIbTpa3ByKa.

HccnenoBanue CBOMCTB KaHUETAPCKON CKPEIKHU.

HccnenoBanue cpaBHUTENBHBIX XapakTEpUCTUK Kod(hdulimeHTa TpeHus

IJI pa3JIMYHbIX MATCPHAJIOB.

15.

16.

17.

18.

19.

HccnenoBanue TEMIOU30IMPYIOMIMX CBOMCTB Pa3JIMUHbIX MaTepHAIIOB.
Hcropus co3nanus namIoyex.
Hctopus pa3Butus TenedoHa.
Kak ynpasnsate paBHOBecreM?

Kakoe nebo romyboe! Otyero oHo Takoe?
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CocTaB y4eOHO-MeTOANYeCKOr0 KOMILJIEKTA.

Meroauueckoe nocobue «Peaymmszanus 00pa3oBaTeIbHBIX Iporpamm
€CTeCTBEHHOHAYYHOH M TEXHOJIOTUYECKOH HAaIpaBICHHOCTEH MO (DU3MKE C HCHOJIb30BaHUEM
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®dwusnka — 8 kiace, [epemkun A. B., JIPODA, Mocksa — 2006r ®usnka
— 9 knacc, Ilepeimikun A. B., IPO®A, Mocksa — 2006
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4, Jlykamuk B. WM. ®usnueckas onumnuana B 6-7 Kiaccax CpenHEd IIKOJBI:
[TocoOue mist yqamuxcs

5. Munskosa P. J[. Tematuueckoe u noypodHoe miaHupoBanue no ¢pusuke: 8-it Ki.:

K yuebnuky A. B. Ilepsimkuna «®Pusuka. 8 kinacey/ P. JI. MunbskoBa, E. H. [lananotu. — M.:
Dx3amen, 2003. — 127 c. un.

6. IToypounsie pa3paboTku mo ¢usmuke C.E.Ilomsackuit. k YMK A.B. Ilepbimkuna

M.:
«BAKO», 2004 — 223 c.:u.

Crincok nmureparypsbl A y4alluxcs.
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1. I'yrhuk E. M. ®wusuka. § Ki.: TemMaTH4YecKO€ M TMOYPOUYHOE IUTAaHHUPOBAHHUE K
yueOnuky A. B. Ilepeimkuna «®usuka. 8 xinace» / E. M. I'yrauk, E. B. Pri6akosa. Ilox pen. E.
M. I'yTHuK.

— M.: Ipoda, 2002. — 96 c. .

2. Kabapmua O. @., OpnoB B. A. ®usuka. Tectbl. 7-9 kmaccel.: Y4eOH.-METO.
nocobue. — M.: [Ipoda, 2000. — 96 c. um.

3. Jlykammk B. WM. ®usnyeckas onmmmmuazga B 6-7 Kimaccax CpeaHEH IIKOJBL:
[Tocobue mmst ygamumxcs

4. MunbkoBa P. JI. Tematuueckoe u moypoyHoe TuiaHupoBanue mo ¢usnke: 8-it Ki.:

K yuebnuky A. B. [lepsimkuna «®u3zuka. 8 kinacey/ P. /1. Munbkosa, E. H. Ilananotu
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Kaneﬂnapﬂo-TeMaaneCKoe INIAHUPOBAHUE 7 Kaacc

Ne Mara Tema ypoka ®DopMa IpoBeIeHU Hcnonb3oBanue 060py10oBaHus [IpUMEYaHu
/0 | HPOBEICHUS 3AHATHSA IIEHTPA eCTeCTBeHHOHAYYHOIi 1 e
Ilnan | dakr TEeXHOJIOTHYeCKOl HANpaBJIeHHOCTel
«Touka pocra»
1. Beenenue (14)
BBonnoe 3anstue. Llenn u 3amaum kypca. | Jlekuus Komneroreproe o6opynoBanue
1 TexHuka 6€30M1aCHOCTH.
2. Pojib DKkCiepuMeHTA B KU3HH 4yesioBeKa (34)
Cucrema equHMII, TIOHATUE O NPAMBIX U | Jlekuus KomnbrotepHoe o6opynoBanue
2 KOCBEHHBIX U3MEPEHHSIX
®u3nueckul ~ dKCIepuMeHT.  Bupawl | YueOnas urpa O6opynoBaHue JUIsl IEMOHCTpAIHi
(uznyeckoro JKCIIEPUMEHTA.
[Torpemnocth U3MEpPEHHUSL. Bunbr
norpemHocTed  u3MepeHus.  Pacuér
3 TIOTPEITHOCTH U3MEPEHUSI.
Jlabopatoprass  pabota «M3mepenwue | [Ipakruueckoe 3anstue | Ob6opynoBaHue  AJist 1a0OPaTOPHBIX
ob0bema TBepaoro Ttena». IlpaBuia paboT ¥ YUIEHUUYECKUX OIBITOB
4 odopmiieHus 1a60paTopHOil pabOTHI.
3. Mexanuka (84)
PaBHOomMepHOE M HEpPaBHOMEPHOE Temartnueckue 3amanusi| O6opynoBaHHe s J1aOOPATOPHBIX
5 JIBUKEHUSI. 0 TOArpyInam paboT M ydyeHHUYEeCKHX OMBITOB (Ha Oasze
I'paduueckoe mpencraBiacHHE Jlexums KOMIUIeKTOB Juist OI'D)
6 JIBUKEHUS.
Pemenne rpaduueckux 3anad, pacuer | [IpoGieMHas JeKIws
IIyTH U cpenHen CKOpPOCTH
7 HEPAaBHOMEPHOTO JIBUKECHUSL.
IlonsstTne wuHepuMm U UMHEPTHOCTH. | CIOKETHO-pOJIEBAs UTPA
8 LentpoOexxHas cuina.
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9 Cuna ynpyrocrtu, cujia TpeHHs Jlexuus OGopynoBanue uis  J1a0OpPaTOPHBIX
JlaGoparopuast pabota «Vccnenosanne| [IpakTiueckoe sanstne | PAOOT M YHEHHUECKHX ONBITOB (Ha Oase
10 3aBUCHMOCTH CHJIBI YIIPYTOCTH, KoMmILIeKTOB 15t OI'9)
BO3HHKAIOIICH B MPYXUHE, OT CTCIICHU
nedopmanuu npyKuHbD.
Jlabopatopnas pabora «Onpenenenue| [IpakTrudeckoe 3aHsATHE
11 ko3 puImenTa TpeHus .
JlaboparopHas pabota «MccnenoBanue | [Ipakruueckoe 3ansitue | OO0OpympoBaHUE JUIst
3aBUCHUMOCTH CHWJIBI TpPEHHS OT CHJIbI 1abopaTopHbIX padboT U
12 HOPMAJILHOTO JIABJICHUS. YUEHUYIECKUX OTIBITOB
4. 'mppocraTtuka (124)
13 [TnotHoCTh. 3anava naps ['epona Jlekmus OOGopynoBaHue AJIs IEMOHCTPAITHA
Pemenue 3a1a4 MOBBIIIEHHON | YueOHas urpa
CIIO)KHOCTM Ha  pacueT IUIOTHOCTU
14 BEIIECTBA.
Pemrenye 3amay noBBIIEHHOM [TpobnemMHas nexuus OOGopynoBaHue AJ1 IEMOHCTPAITHA
15 CII0’KHOCTHU
JlaBiaeHue KUIKOCTH M ra3a. 3akoH Jlexmus
16 [NTackans
17 Coo01mmaronyecs: Cocybl. VYyebnast urpa
Jlaboparopuas pabora «M3rortosnenue | [Ipaktuueckoe 3anstue | OGopynoBanue  uisi  1a00PATOPHBIX
18 MoJienu (poHTaHa» paboT M ydyeHHYECKHX OMBITOB (Ha 0Oaze
JlaboparopHas paborta «M3rotoBnenue| PoneBas urpa kommiektoB s OI'D
19 MOJIeH (pOHTaHaY
3akon Ilackans. /laBaeHne B )kuAKOCTIX | JIekus
W ra3ax. [uapaBiauyeckue MalluHbL.
20 Coobmarommmecs: CoCypbl.
BrrtankuBarorias cuna. 3aKoH [IpoGnemuast nexius O6opynoBaHue TSl IEMOHCTpAITHIA
21 Apxumena.
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Jlabopatopnass  pabora «BblsicHeHHE

HpaKTI/I‘-IeCKOe 3aHATHC

Ob6opynoBanue Uit 1a00paTOPHBIX

22 YCIOBHS IIJIABAHUS TEID. paboT U y4EHUYECKUX OIIBITOB
bnok 3agau Ha 3akoH [lackans, 3akoH VYyeOHas urpa O6opynoBaHue JUIsl IEMOHCTPALUi
23 Apxumena.
biiok 3amau Ha 3akoH [lackans, 3aKoH VYyeOHnas urpa
24 Apxumena.
5. Cratuka (104)
25 broxk. Peryar. Jlexnust O6opynoBaHue JUIsl IEMOHCTpALiA
PaBHoBecue TBepapix Ten.  Mowment| [IpoGneMHuas gexuust
26 cuiel. [IpaBuito MOMEHTOB.
Hentp TsxecTu. MccnenoBanue Ponesas urpa O6opynoBaHue JUIsl IEMOHCTpAIi
27 Pa3TMYHBIX MEXaHHUECKUX CHCTEM
KombOuampoBanHbie 3amaun, WCIONB3Ys | ['pymmoBas padora
28 YCIIOBHSI PAaBHOBECHSI.
KomOunMpoBaHHbIE 3amauM, HCIONB3Ys | PoseBas urpa
29 YCJIOBUSI PaBHOBECHS
JlaboparopHas pabota «UM3rotoBnenue | [Ipakruueckoe 3anstue | O6opynoBanue s 1a0OpaTOPHBIX
paboTarorieil CUCTEMBI OJIOKOBY. paboT U ydeHHYEeCKUX OMBITOB (Ha 0Oaze
30 Odopmienue paboThI. kommiekroB as OI'D
Pabora wam mpoekrom  «bnokwmy. | Temarnyeckoe 3amaHue
JlaGoparopHas paborta «/3rotoBieHue | Mo NOArpynmnam
31 paboTaroIieit CHCTEMBbI OJIOKOBY.
JlaGopatopHas pabota «M3rorosienue | [Ipaktuueckoe 3anstue | O0opymoBaHue sl JIAOOPATOPHBIX
32 paboTarolieit cucTeMbl OJIOKOBY. paboT ¥ y4EHHMYECKHUX OTIBITOB
33 Odopmnenue paboThI. [Ipe3enTanus KommberotepHoe o6opynoBanue
3anuTa MpoeKToB. 3amura
TBOPYECKOU
34 paboThI
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KaJIeHl[apHO-TeMaTI/I'leCKOC IJIAHUPOBAHUE 8 Ki1acc

No Hara Tema ypoka dopMa npoBeIeHUu Hcnoab3oBaHue 000py10BaHUsA MpUMEYaHu
m/m | IpOBEJICHUs 3aHATHUS LHeHTpa eCTeCTBEHHOHAYYHOI e
U TeXHOJIOTHYeCKOM
IMnan | Pakr HanpasJjeHHocTel «Touka pocra»
1. BBenenue (14)
BBonHoe 3anstue. Llenu u 3amaun kypcea. | Jlekuus Komneroreproe o6opynoBanue
1 TexHuka 6€30MacHOCTH.
2. Tennosele siBjaeHust (12 1)
PaznooOpasue  TemioBeIX  sBieHUH.| Temarmdeckoe 3amanue| KoMmmbroTepHOe 000OpyIoBaHue
2 TennoBoe pacimpeHue Te. 0 TIOArPyTIIam
Jlabopatopnass  pabGota «l3menenus | [Ipakruueckoe 3anstue | Ob6opynoBaHue  AJis JaOOPaTOPHBIX
JUIMHBI ~ Tela TpA  HArpeBaHWUW U paboT ¥ YIEHHYECKUX OTBITOB
3 OXJIAKICHUNY.
Tennonepenaya HaOmronenue Temarnueckast OOGopynoBaHue AJIs IEMOHCTPAIHA
4 TEIJIONPOBOJHOCTH BOJBI U BO3TyXa. JTUCKYCCHS
Jlabopatopnas  pabora «M3mepenue | [Ipaktuueckoe 3anstue | O6opynoBanue s 1a0OpaTOPHBIX
YAEIBHON  TEIUIOEMKOCTH  PAa3JIMYHBIX paboT M ydyeHHMYECKHX OMBITOB (Ha Oasze
5 BEIIIECTBY. KOoMILIEKTOB mist OI'D
[1naBnenue u OTBepieBaHue.| YUueOHas urpa
Jlaboparopnas pabota «OTnuBKa
6 napaMHOBOTO COJIIATHKAY
JIaGopatopHas pabora «HaOmonenue 3a [Ipaktuueckoe 3anstue | O0opymoBaHue sl JIAOOPATOPHBIX
7 IIJIABJICHUEM JIbJa) paboT M yUEHUYECKHUX OTBITOB
Pemenne onmuMnuamHeix — 3aaa4 Ha | Temarndyeckoe 3aganue OOopymoBaHuUeE A AEMOHCTpALIUi
8 ypaBHEHHUE TETIOBOTO OanaHca 0 IIoArpynIam
Pemienne onmuMnuanHeix  3aaa4y Ha | Temarndyeckoe 3aganue OOopymoBaHuUeE A AEMOHCTpALIUi
9 pacy€T TEMIOBBIX MTPOLIECCOB 10 MOArpymnnam
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10

Jlaboparopus KpuCTAILIOTpaduH.

Ponesas urpa

11 Hcnapenue u KoOHACHCALMS. Jlekuus OO6opynoBaHue AJisi IEMOHCTpAIHii
CocraB  armoctepsr,  HaOmoneHue | YueOHas urpa Ob6opynoBaHue sl AEMOHCTpaLUi
MepexoJia HEHACBHIIICHHBIX IApOB B
12 HACBIIICHHBIE.
BitasxHOCTB BO3/lyXa Ha pa3HbIX Temarnueckas O6opynoBaHue JUIsl IEMOHCTpALiA
13 KOHTHHEHTaX JTUCKYCCHS
3. DaexkTpuyeckue siBjieHus (84)
Mukpomup. Mogenu atoma, Jlexus OGopynoBaHue IJIs1 IEMOHCTpAITHA
14 cyiecTBoBasiue 10 Hagana XIX
Hctopust OTKpBITUS U IEUCTBUS Jlexums Kommnsroreproe o6opymnoBanue
15 raJbBaHUYECKOIO AIEMEHTA
Hcropus Co3/1aHus Urpa-nyremecrsue
16 ANIEKTPO(HOPHOI MaITUHBI
OnbiThl Bosibra. Onexrpuueckuit Tok B | JIekuus Kommnsroreproe o6opynoBanue
17 AIEKTPOJIUTAX.
Pemenne omMmmagaeIx  3agaq Ha | Temarnuyeckoe 3amanue OOoOpymoOBaHHE AJIs1 JEMOHCTPAIAN
18 3aKOHBI IOCTOSIHHOTO TOKa 0 MOATpYIIamM
HaOmronenne 3aBUCUMOCTH Jlexmus OOGopynoBaHue AJIs IEMOHCTpAIA
COIIPOTHUBIICHUS MIPOBOJIHUKA  OT
19 TEeMIIepaTyphl.
JIaboparopuas pabora «Omnpenenenue | [Ipaktuueckoe 3anstue | OGopynoBanue s 1a0OpaTOPHBIX
CTOUMOCTH U3pPacXoI0BaHHON paboT M yueHUYECKUX OMBITOB (Ha 0Oa3e
3JIEKTPOSHEPTUHU 110 MOLTHOCTH KomILIekToB Ut OI'9
20 MOTPEOUTENS U 10 CUETUUKY)
Pemenune omuMnuaaHeix — 3amad Ha | [IpoGneMHas nexius O6opynoBaHue TSl IEMOHCTpAIHiA
21 TEIJIOBOE JIEUCTBHUE TOKA

4. DjeKTpOMarHuTHbIE siBJeHus (34)
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BHCKTpOMaFHI/ITHBIe SABJICHUA.

Hrpa-nyremecrsue

OOGopynoBaHue AJis IEMOHCTpAIHi

22 DIEeKTpOU3MEPHUTETHHBIE TPUOOPHL.

MarautHasi ~ aHOManusl. Jlexuus OO6opynoBaHue AJis IEMOHCTpAIHii
23 Maruutssle Oypu
24 Pa3noBUIHOCTH 37EKTPOABUTATENCH. [Ipo6nemuas nexius

5. Onruveckue saBJjeHus (74)

HcTounuku  cBeTa: TEIIOBBIE, Jlexuust O6opynoBaHue JUIsl IEMOHCTpALiA
25 JIIOMUHECIICHTHBIE

DKCHEPUMEHT HabOmoneHue. | [IpobnemHast eKIus

MHorokpaTHoe nu300paxxeHue mnpeamera
26 B HECKOJIBKUX TJIOCKHX 3epKajax.

M3roToBHUTH IEPHUCKOIT U ¢ ero moMoIsio | [IpakTrueckoe 3anstue | O0OpyaoBaHUE JUTS IEMOHCTPAITHIA
27 MIPOBECTU HAOIIOACHNUS

[IpakTrdeckoe  HCIIOJIb30BAHKE [MpakTnueckoe 3ausaTre | OOOpymOBaHUE IS JEMOHCTPAIIAH
28 BOTHYTBIX 3€pKaJl

3puTenbHbIC WDIIO3UM, MOpoKaaeMble | JIekuus OOGopynoBaHue 151 IEMOHCTPAITHA
29 MpeoMIICHUEM cBeTa. Mupaxu.
30 Pa3BuTre BOJTOKOHHON OITUKHU Jlexns

Hcnonb3oBaHue 3aKOHOB CBETa B Cemunap
31 TEXHUKE

6. UesroBek u mpupoaa (44)

32 ABTOMAaTHKa B HAIlIEH KU3HHU. Jlexuus KommnsrorepHoe o6opynoBanue
33 Panuno u reneBuneHue Jlekuns

AnbTepHaTHUBHBIE HCTOYHMKH SHepruu. | Jlekuus
34 Bubl anekrpocranumii

Hayka ceroans. Hayka u 6e3onacHocts | Jlekuus
35 TOJIEN.
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KaJ’[eHI[apHO-TeMaTI/I'{eCKOC INIAHUPOBAHHUE 9 kiacce

Hara Tema ypoka dopMa npoBeIeHU Hcnoab3oBaHue 000py/10BaHUs MpUMEYaHu
No MIPOBEICHUS 3aHATUS HeHTpa eCTeCTBEHHOHAYYHOI e
wn | Ilnan | dakr M TEXHOJIOTHYeCKOM
HanpasJjeHHocTel «Touka pocra»
1. Beenenue (14)
BBonnoe 3anstue. Llenn u 3amaum kypca. | Jlekuus Komneroreproe o6opynoBanue
1 TexHnka 6€30MacHOCTH.
2. Kunematuka (7 1)
CriocoObl onMcaHusi MEXaHHUYECKOTOo VYyeOnas urpa O6opynoBaHue JUIs IEMOHCTpALHi
2 IBIDKEHUS
[IpsimonuHelriHoe paBHOMEpPHOE Henosas urpa OOGopynoBaHue AJIs IEMOHCTPAITHA
JIBH>KEHHUE TI0 TUIOCKOCTH? CMOTpS U3
3 Kako¥ TOYKH HaOIIONaTh
OTHOCHUTEILHOCTh  JIBIKCHUSL. Jlekus OGopynoBaHue AJis IEMOHCTPAIHA
4 CroxeHne IBIKEHUIA.
Jlabopamopuvie pabomour: «U3ydenue | [Ipaktmyeckoe 3ansatue | OOopynoBaHue i1 1a00paTOPHBIX
JIBUKEHHS] CBOOOIHO MAJAOIIETro Tejay, paboT M yUEHUYECKUX OMBITOB
«M3yuenue  ABWKEHHMS ~— Telna 1O
5 OKPYKHOCTH»
Kak wu kyma monerena BumHeBas | CroxkeTHo-poiieBas urpa | O6opyaoBaHue JUisl IEMOHCTpAIiA
KOCTOYKa? Pacuer TPaeKTOPUHU
JBUKEHHUS TEJ U IEPCOHAXKEN
6 pacckasoB P.Pacis o Mronxaysene
7 Hcropuueckast pekOHCTpyKLHUs ONIBITOB | CeMuHap O6opynoBaHue [T IEMOHCTpAIHiA

TI'anmunes o OIIPEACIICHUIO YCKOPEHUS (.
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OmpeneneHue CKOPOCTH PaBHOMEPHOTO
ABHUXKCHUSA pu HUCIIOJIb30BaHU N

Jlexiusa

OO6opynoBanue AJid IEMOHCTpAIIHiA

8 TpeHaXKepa «Oeropasi JOPOKKay.
3. [unamuka (84)
Cuna Bonu, cuiia yoexaeHus nin cuia -| Jlekuus O6opynoBaHue JUIsl IEMOHCTpALUi
9 ¢bu3nveckas BenuanHa?
Jlabopamopnas paboma: «3mepenne| [Ipakrnyeckoe 3anatue | OOopynoBaHue 11 1a00paTOPHBIX
10 MacChl TEeJIa» paboT ¥ YICHHUYECKUX OIBITOB
JBr>keHure Tena o AeMCTBUEM Jlexmus
11 HECKOJIBKUX CHJI
12 JIBMKEeHHE CUCTEMBbI CBSI3aHHBIX TEJ Jlexmms OOGopynoBaHue AJis IEMOHCTPAITHA
Jlabopamopnvie pabomwi: «W3ydenue| [Ipakruueckoe 3ansitue | OOopympoBaHue  Jyist 1aOOpaTOPHBIX
13 TPEHUST CKOJIBKEHUS paboT ¥ YUSHUIECKUX OTIBITOB
JlunaMuka paBHOMEpPHOTO JBMKeHHUS 1o | Temarndyeckoe 3amanue, OOOpymoBaHUE ISl JEMOHCTPAIAN
14 OKPYKHOCTH 10 TIOATPYTIIam
Uctopus pasButua mnpeacTtaBieHuil o | Bukropuna OOGopynoBaHue AJIs IEMOHCTPAIHA
15 Bcenennoii. ConHeuHnas cucrema.
OtkpeiTusi Ha koHuuke miepa. Ilepseie| [IpesenTarms OOGopynoBaHue AJIs IEMOHCTPAIHA
16 HMCKYCCTBEHHBIC CITYTHUKH 3EMIIH.
4. UmnyJsibe. 3aK0H cOXpaHeHHsI UMITYJIbca (34)
17 Kak BB sXTy Ha30BeTe... Ponesas urpa KomrmprorepHoe o60pynoBanue
18 PeakTuBHOE ABMKEHUE B TIPUPO/IC. Jlexuns
Paccnenoanue JTII ¢ mnomompio | Temarndyeckoe 3ananue| KommbroTrepHoe obopynoBaHue
19 3aKOHA COXPAHEHUS UMITyJIbCa 10 IOArpynnam
5. Cratuka (24)
Jlabopamopuas paboma: «Onpenenenue | [Ipakruyeckoe 3ansartue | OOopymoBanue i 1a00paTOPHBIX
LIEHTPOB Macc paboT M yUEeHUYECKUX OTIBITOB
20 pa3nUYHbIX Tel (TpH crocoba)»
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[IpuMeHeHre NPOCTBIX MEXaHU3MOB B
CTPOMTENBCTBE:  OT  3E€MJIAHKH 10

Temarnueckoe 3amaHue
10 IOArpyIIam

Komneroreproe o6opynoBanue

21 HeOockpeda
6. Mexannyeckue Kojae0aHus ¥ BOJHBI (34)

22 Buael MasTHUKOB M MX KOJIEOAHUH Jlexmms OOGopynoBaHue AJis 1EMOHCTpAIHiA
23 Urto nepeHocut BosHa? Jlexuust

KonebarenbHble cucteMsl B ipupose U | [IpakTrueckoe 3aHsTHe
24 TEXHUKE

7. DJIeKTPOMATHUTHBbIE KOJIeOAHUS M BOJIHBI (24)

DKcrepuMeHTallbHas MpoBepKa CBOWCTB | Jlekuus KowmnbrotepHoe o6opynoBaHue
25 OM BoJH.

HccnenoBanue [IpakTnueckoe 3anstTe | KomnbrorepHoe obopynoBanue

ANIEKTPOMArHUTHOTO U3ITYYECHHUS
26 CBY-neun
8. Onruka (44)

27 M3rorosienue Monenn KajaeHa0cKoIIa. Jlexns KommnsrorepHnoe o6opynoBanue

DOKcnepuMeHTalbHasi TpoBepka 3akoHa | [Ipakruueckoe 3anstue | OO60pymoBaHME IJIs1 JEMOHCTPAIIANA
28 OTPaKCHHUS CBETA.

Jlabopamopnasa paboma: «W3mepenue | [Ipakrudeckoe 3anatue | OOopynoBaHue  Juist 1a00paTOPHBIX
29 MOoKa3aTess MPeIoMIICHHS BOIbD» paboT M yUEHUYECKHUX OTIBITOB

Kak otnuuarores nokaszarenu [TpoGnemuas nexus O6opynoBaHue JUIsl IEMOHCTpAIHii
30 MIPEIOMIICHHUS [IBETHOTO CTEKIa

9. ®u3uKa aToMa ¥ aTOMHOrO0 siipa (44)

[lormomenne u  ucnyckanue cBeta| Jlekuus KommbrotepHoe 060pynoBanue
31 atomamu. ONTHYECKUE CIEKTPBHI. KomnsrorepHoe obopynoBanue
32 Nzmepenne KIIJ[ conneunoit Garapen [IpakTrueckoe 3aHsTHE

Bnusinue paanoakTUBHBIX U31y4eHU Ha | CeMuHap
33 YKUBBIE OPTaHU3MBbI
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34

CriocoObI 3aIUThI OT PATUOAKTUBHBIX
W3IIy4EHUN

[IpoGnemuast nexiws
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