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IHosicHuTeIbHAsA 3aUCKa

[Iporpamma  ompenenser  coAepKaHME U CTPYKTypy  ydeOHOro  marepuaia,
MOCNIE0BATEIBHOCT €T0 W3YyYeHHs, MyTH (OPMHpPOBAHUS CHUCTEMBbl 3HAHUN, YyMEHUH U
CIIOCOOOB JESTENbHOCTH, PA3BUTHS, BOCIIMTAHUS U COLUAIN3ALUM YUAILIUXCSL.

Co3nanue uentpa «Touka pocra» mpezmnonaraeT pa3BUTHE 00pa30BaTENbHOU
UHPPACTPYKTYpbl ~ 00IIe00pa3oBaTeNbHOW  OpraHM3aldd, B TOM YHCJIE€ OCHAIIEHUE
001eo0pa3oBaTebHON OpraHU3aIUH:

1. obGopynoBaHueM, cpencTBaMH OOydeHMs] M BOCIUTAHUSA A M3ydeHUs (B TOM 4YHCIE
9KCIIEPUMEHTAIBHOI0) IIPEIMETOB, KypCOB, TUCLUIUINH (MOyJIEH) ECTECTBEHHOHAYYHOU
HaMpaBIEHHOCTH IpU pean3allil OCHOBHBIX 00Ie00pa3oBaTeIbHbIX IPOrpamMM H
JOTIOJTHUTENBHBIX 00I1€00pa30BaTeIbHBIX MPOrpaMM, B TOM YHCIE JJIsl paCIIUpEHUs
cojiepkaHus yueOHoro npeamera « Pusukay;

2. obopymoBaHHEM, CpeACTBAaMH OOYyYEHHS M BOCHHMTAHUS JUIsl peaau3aliy MporpamMmm
JONOJHUTENBHOTO0 00pa30BaHUs €CTECTBEHHOHAYYHOM HAaIpaBIEHHOCTEH;

3. KOMIBIOTEPHBIM M HHBIM 00OPYIOBAHUEM.

DKCIIEpUMEHT SBJSETCSI UCTOYHUKOM 3HAHUN W KpUTEpPUEM HMX HCTUHHOCTU B HaykKe.
Konnenmust coBpeMeHHOro o00pa3oBaHMs MOApPAa3yMEBaeT, 4YTO B Yy4eOHOM 3KCIEpUMEHTE
BEAYILIYIO pOJb JOJDKEH 3aHATh CAaMOCTOSITEIbHBIA HCCIIEIOBATEIbCKUN  YUYEHHYECKU
skcriepuMeHT. CoBpeMeHHbIE HKCIEPUMEHTAIbHbIE HCCIEIOBaHUS O (QU3UKE YKE TPYIHO
Mpe/ICTaBUTh 0€3 MCIOJb30BAaHUS HE TOJBKO AHAJOrOBBIX, HO W HHU(POBBIX H3MEPUTEIHHBIX
npubopoB. B ®denepanbHoM rocygapcTBeHHOM oOpa3oBareinbHoM cTanmapte (nanee — DPI'OC)
MPOIMHUCAaHO, YTO OJHMM W3 YHHUBEpCaJbHBIX Y4eOHbIX aeWicTBuii (manee — VYY),
MPUOOpPETAaEMBIX yUYalIUMHCS, JOJDKHO CTaTh YMEHHE «IIPOBEJCHHS OIBITOB, MPOCTHIX
AKCIIEPUMEHTAIbHBIX HCCIIEJOBAaHUM, MPSAMBIX U KOCBEHHBIX H3MEPEHHUH C HCIOJIb30BAaHHEM
aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIHHBIX TPUOOPOBY.

Y4eOHbIN IKCTIEPUMEHT 110 (PU3HKE, MPOBOAUMBIN Ha TPAJAWIIMOHHOM 000pynoBanuu (0e3
MPUMEHEHUsT UPPOBBIX JabopaTtopuil), HE MOKET B MOJHOW Mepe 00eCleUHuTh pelIeHHE BCeX
oOpa3oBaTeNnbHBIX 3a/lad B COBpeMeHHOM mkose. CloXuBIIAsci CHUTyalust oOycClIOBJIeHa
CYILIECTBOBAHHUEM Psijia MPOOIIEM:

*  TpPaAWIMOHHOE INKOJBHOE OOOpYJOBaHWE H3-3a OTPAHUYEHUS TEXHUYECKHX
BO3MO>KHOCTEH HE MTO3BOJIAECT IPOBOAUTHE MHOTHE KOJIMYECTBEHHBIE UCCIIEA0BAHNUS;

*  JUIMTEIBbHOCTh HPOBEICHUS (U3NUECKUX HCCIEJOBAaHUNH HE BCErja COIIAacyeTcsl C
JUTUTENIbHOCTBIO YUeOHBIX 3aHATHI;

*  BO3MOXXHOCTb NPOBEACHHUS MHOTMX (DU3MUECKHUX HCCIIEJOBAHUNA OIrpaHUYMUBAETCS
TpeOOBAHUAMH TEXHUKH OE€30MIaCHOCTH U JIp.

[Mudpoas nabopaTopusi KapAWHAIbHBIM 00pa3oM H3MEHSET METOJUKY M COJepKaHHhe
HKCHEPUMEHTAIBHOM JIeATETbHOCTH M TOMOTaeT pPELIUTh BbIIICNIEPEUUCICHHbBIE MPOOJIEMBI.
Hupokuil cnekTp LU(GPOBBIX TATYUKOB MO3BOJSET YYALIUMCS 3HAKOMHUTHCS C MapaMeTpamMu
(bu3M4ecKOro HKCHepUMEHTa He TOJbKO Ha KaUeCTBEHHOM, HO M Ha KOJMYECTBEHHOM ypoBHe. C
MOMOIIBI0 1TM(pOBOI 1a00OpaTOPUK MOXKHO TPOBOAUTH JUIMTENIBHBIA 3KCIIEPUMEHT JaXe B
OTCYTCTBHMHM 3KcrepuMeHTaropa. [Ipu 3ToM m3MepsieMble aHHBIE U PE3yJIbTaThl UX 00pabOTKH
0TOOpaXKaroTCs HEMOCPECTBEHHO Ha 3KpaHe KOMIIbIOTepa.

B nponecce GpopmupoBaHus SKCIIEPUMEHTAIbHBIX YMEHUN MO (PU3HMKE yyallMics YUUTCS
NPEeJCTaBIATh HHPOpMaLHIO 00 UCCIeI0BAaHUN B YETBHIPEX BUAX:

hd B Bep6aJII)HOMI OIMUCBhIBATh  SKCIICPUMCHT, co3aaBaThb CJIOBCCHYIO MOACTb
OKCIICPUMCHTA, (1)I/IKCI/Ip0BaTI) BHHUMAaHUEC Ha N3MEPACMBIX (bHSPI‘I@CKI/IX BCIIMYNHAX,
TEPMHUHOJIOTUH;

¢ B TaOJMYHOM: 3amoJIHATH Ta6.]'H/IIII)I JAaHHBIX, JICKAIMX B OCHOBC IIOCTPOCHUA



rpagukoB (P ITOM Yy YyYaIIUXCS BO3HHUKAET TEPBUYHOE TMPEJCTABICHUE O MaciTadax
BEJIMYHMH);

* B TpadUUECKOM: CTPOUTH rPa(UKHU 1O TAOJIUIHBIM JAHHBIM, YTO TIO3BOJISIET TIEPEUTH K
BBI- JIBIDKEHUIO THIIOTE3 O XapaKTepe 3aBHCHUMOCTH MEXAY (PU3MUECKHUMH BeIWYUHAMU (MpU
ATOM YYHUTENIb ITOKa3bIBAaCT MPEHMYIICCTBO B BHU3yaIHM3alldd 3aBUCUMOCTEH MEXIy BEIH-
YUHAMU, HaTJITHOCTh 1 MHOTOMEPHOCTB);

* B aQHAJIUTUYECKOM (B BHJI€ MATEMATHUYECKUX YPaBHEHUM): IPUBOAUTH MATEMATUYECKOE
OMHCAaHUE B3aMMOCBI3U (PU3MYECKUX BEIUYHMH, MATEeMAaTHUYECKOe OO0OOIIECHUE TOJyYCHHBIX
pe3yIbTaToB.

[udposrie nabopaTopuy MO3BOJSIOT CYIIECTBEHHO SKOHOMHUTH BPEMs, KOTOPOE MOYKHO
MOTPAaTUTh Ha (OPMHUPOBAHUE HCCIECIOBATEIBCKIUX YMEHHH YYaIIUXCs, BBIPAKAIOIINUXCSI B
CHEAYIOIUX JECHCTBUAX:

*  ompeneneHue mpoodIeMBbl;

*  [IOCTaHOBKA MCCJIEIOBATEIbCKOM 3a/1a4H;

b IUTAaHUPOBAHUC PCIICHUA 3a1a4u;

*  [IOCTPOEHHUE MOJENCH;

o BBIABHUXKXCHHUE TUIIOTE3,

*  OJKCIIEpUMEHTAJbHAS MMPOBEPKA THITOTE3;

*  aHanu3 JaHHBIX SKCIIEPUMEHTOB WM HAOIIOICHUN;

*  (opmynupoBaHHe BHIBOIOB.

[udposoe yuedHOE 000pyI0BaHUE TTO3BOJISIET YUAITUIMCSI 03HAKOMHUTHCS C COBPEMEHHBIMHU
METOJaMHU HWCCIICAOBaHMs, NMPUMEHSIEMBIMU B HayKe, a YYHTEII — MPUMCHATh Ha TPAKTHKE
COBPEMECHHBIC TEIarOrMYeCcKre TEXHOJNOTUH. [103TOMy TJaBHOH COCTaBISIONICH KOMILIEKTA
«Toukoii pocTay ABISIOTCS IU(PPOBBIE TA0OPATOPHH.

[Ipemmaraemast mporpaMma peajiu3yercsi ¢ MOMOIUIbI0 YYeOHO-METOAMYECKNX KOMIUIEKTOB B y4eO-
Hukax A. B. Ileppiknna «®@usuka 7 knace», A. B. Ieppimknuna «®usnka 8 xiacey, A. B. peanusyercs B
ITeppimiknaa  E.M.I'yTHHK «®uzuka 9 kmace» cuctemsl  «BepTukanb», y4eOHMK I
00111€00pa30BaTENbHBIX YUCOHBIX 3aBEICHUH.

[Mnanupyrorcss  cnenyrompie  (GOpMbl  OpraHuM3aiuu  ydyeOHOro  mporecca:  (pOHTANBHBIC;
KOJUICKTHBHBIC, TPYIIIOBBIC; padoTa B Iape; WHAWBHIYAJIbHBIC.

B npenonaBanuu npeamera OyAyT HCIOIB30BATHCS CIEIYIONIHE TEXHOIOTHH H METOIBI: JIMYHOCTHO-
OpHEeHTHpOBaHHOE oOyueHHe; mpobieMHoe oOydyeHue; TUdQepeHIupoBaHHOE O0Yy4eHHUE; TEXHOIOTUH
00y4eHHUs] Ha OCHOBE peIleHHs 3aJay; METOIbl MHIUBHIYAIbHOTO OOYYEHHS, HIKOJBHBIA (DU3UUECKHUHA
IKCTICPUMEHT, B KOTOPBIA BXOAAT IEMOHCTPAIIMOHHBIH SKCTIEPUMEHT H CaMOCTOSTEIbHBIE JJA0OpATOPHEIE
paboThI yyammxcs

Iliianupyemblie pe3yJibTaThl

Peanusauus nporpaMmbl BHEYPOUHOM AESITETbHOCTU « JKCIIEpUMEHTaIbHas GU3NKa»

(c uconpzoBanueM obopyaoBanus «Touka poctay) B 7-9 Kilaccax cmocoGCTBYET HOCTUKEHHIO
CIIeYIONINX Pe3yJIbTATOB:

JInuHocTHDBIE:

B cdepe JMYHOCTHBIX YHUBEPCATBHBIX yUEOHBIX EHCTBUHN ydaIInuxcs:

* yueOHO-TI03HABATENIbHBIA HHTEPEC K HOBOMY YUeOHOMY MaTepHally U Clloco0aM pelieHusl HOBOU 3a7auu;



* OpHUEHTAILMA HAa MOHHUMAaHWE MPUYMH YCIieXa BO BHEYUEOHOM JesITeIbHOCTH, B TOM YHCIIE HA CaMOaHAIN3 U
CaMOKOHTPOJIb Pe3yibTaTa, Ha aHAIN3 COOTBETCTBHSI PE3YIBTATOB TPSOOBAHMAM KOHKPETHOH 3a1a4m;

* CIIOCOOHOCTB K CAMOOIIEHKE HA OCHOBE KPUTEPUEB YCIEIIHOCTH BHEYIEOHOH NEATEIEHOCTH;
Obyuarowguiics NOIYYUM B03MOICHOCIb 0151 POPMUPOBAHUSL:

° BHy’I‘pCHHCﬁ IMMO3UIIMHU HIKOJIbHUKA Ha YPOBHE IMMOJIOKHUTCIIBHOIO OTHOINCHUA K IIKOJIC, TIOHUMaHHA
HGO6XOZ[I/IMOCTI/I YU€HUs, BBIPAXKEHHOTO B HpCO6J'IaZ[aHI/II/I y'-Ie6HO-l'I03HaBaTCJ'IBHBIX MOTHBOB;

* BBIPAKCHHOHN YCTOHYNBOM y4eOHO-TI03HABATEILHOW MOTHBAITUH YUCHUS;

* YCTOIUMBOrO y4eOHO-1I03HAaBATEILHOTO HHTEpeca K HOBBIM OOILIMM CIIOCO0aM pelleHus 3aad.

MertanpeaMeTHbie:

B ciepe peryasiTUBHBIX YHUBEPCAJIBHBIX YUEOHBIX JEHCTBUIN yUaluXcs:

¢ INITaHUPOBAaTh CBOU JIEHCTBUS B COOTBETCTBHMH C MOCTaBJICHHOMN 3a/1a4eii 1 YCIIOBHUAMMU €€ pe€ain3allid, B TOM
YHCJIC BO BHYTPCHHEM IIJIAHE;

* VYUTHIBATH YCTAHOBJICHHBIC MPABMIIA B ITTAHUPOBAHUH U KOHTPOJIE CIIOCO0a PEIICHHST;
* OCYLIECTBIISTh UTOTOBBII U NOLIArOBBINA KOHTPOJIb 10 PE3YIIbTATY;

* OLICHMBAThH NPABUIIBHOCTD BBIMIOJIHEHUS IEHCTBUA HA YPOBHE aIeKBaTHON PETPOCIEKTUBHOMN OIICHKH
COOTBETCTBHUS PE3yJIbTATOB TPEOOBAHUAM JaHHOMW 3a7a4M U 3aJjauHOol 001aCcTH;

* aJIeKBaTHO BOCIIPUHUMAThH MPEAJIOKECHUS U OLEHKY yuuTeleil, ToBapHIlel, poauTesei u Ipyrux JIIoaei;
* pa3muuaTh CIOCO0 U pe3yIbTaT JCHCTBHSL.

Ob6yuarowuticss NOIYYUM BO3MONCHOCHIb HAYUUMCA!

* B COTPYJTHUUYECTBE C yUYUTEIEM CTaBUTh HOBbIE YUeOHBIE 3a1a4H;

* MIPOSIBIITH TTO3HABATEIbHYIO HHUIUATUBY B YICOHOM COTPYAHUYECTBE;

¢ CaMOCTOATCIIbHO a/ICKBATHO OLI€EHUBATH IMPABUJIbHOCTDH BBIIIOJIHCHUA IIGﬁCTBPIH U BHOCHUTH H€06XOIII/IMI>IC
KOPPCKTUBLI B UCITIOJIHCHUE KAaK IO X004y €ro p€ajrn3aluu, TaK 1 B KOHIEC I[eﬁCTBPI?I.

B ciepe mo3HaBaTeNbHBIX YHUBEPCAIBHBIX YUCOHBIX ISHCTBHI yUaIIUXCS:

* OCYIIECTBIIATH TOMCK HEOOXOUMON HH(OpMALIH JIsl BBIIIOTHEHHS BHEYUEOHBIX 3aJaHuUil ¢
HCIIOJIF30BaHNEM yUeOHOH JTUTEpaTyphl X B OTKPHITOM HH(OPMAMOHHOM IIPOCTPAHCTBE, SHITUKIIOEANH,
CIPaBOYHUKOB (BKJIIOUAsI JJIEKTPOHHBIE, HU(PPOBLIE), KOHTPOJIUPYEMOM NPOCTPAHCTBE

HutepHera;

* OCYIIECTBIATH 3amuch ((puKcanio) BEIOOPOUHOI nH(pOopMaI 00 OKpYKaIoIIeM MUpE U 0 cede caMoM, B
TOM YHCIIE ¢ TTOMOIIBI0 HHCTpyMeHTOoB UKT;

* CTPOWUTH COOOIIEHUS, IPOEKTHI B YCTHOW M MMUCBEMEHHOH (hopme;

* IPOBOJIUTH CPABHEHUE U KJIACCU(PUKALIUIO 110 33JJAHHBIM KPUTEPUSIM;

* YCTaHABIMBATh IPUYNHHO-CIICICTBEHHBIC CBSI3M B U3y4aeMOM KpYTe SIBJICHHUI;

* CTPOWTH pacCyAeHUS B (JOpMe CBSI3HM IPOCTHIX CYXIEHHUH 00 00BEKTE, €ro CTPOCHHUH, CBOHCTBAX U CBA3AX;
Obyuarowuiics ROIYUUM BO3MOICHOCIb HAYHUMBCAL.!

* OCYIIECTBIATH PACIIMPEHHBIH MONCK HH(OPMALUH C UCTIOIH30BAHIEM PECYPCOB ONOIHNOTEK U CETH
Wureprer;

* 3aIMUCHIBATh, (PUKCUPOBATH HHPOPMAIHIO 00 OKPYKAIOIINX SBICHISIX ¢ HOMOIIBI0 HHCTpyMeHTOB UKT;



* OCO3HAHHO U NIPOU3BOJBHO CTPOUTH COOOIIEHNS B YCTHOI U MHCBMEHHOH (opMe;

* OCYIIECTBIATH BEIOOp Hamboee 3 PEeKTHBHBIX CIIOCOO0B PENIEHHS 3a/1ad B 3aBHCUMOCTH OT KOHKPETHBIX
YCIIOBHIA;

¢ CTPOUTD JIOTHUYCCKOC PaCCYXXICHUEC, BKIIIOYAOIIEC YCTAHOBJICHUEC IPUINHHO-CIICACTBCHHBIX CB${3eI\/'I;

* MOT'YT BBIITH Ha TEOPETUUECKUI YpOBEHb PEILIEHH 3a/1a4: PEeLICHNE 10 ONPEAEICHHOMY IUIaHy, BlIaJeHUe
OCHOBHBIMH NIPUEMAMHU PELICHUS, OCO3HAHUS ACATEIBHOCTH M0 PELICHHIO 3a]1auH.

B cdepe kOMMyHHKATHBHBIX YHUBEPCAIBHBIX yIeOHBIX AEHCTBUHN yUaIIuXcs:

* aJICKBaTHO UCIIOJIb30BaTh KOMMYHHKATHUBHBIC, TIPEXK]IE BCETO - pEYEBhIe, CPEJCTBA ISl PEUICHUS PA3IMIHBIX
KOMMYHHUKATHBHBIX 3a]1a4, CTPOUTH MOHOJIOTHUECKOE COOOIICHHE, BIAJICTh JUATOTHUECKOH HOpMOi
KOMMYHUKAIUH, UCTIOJIB3YA, B TOM uucie cpeactBa U uHcTpyMeHTsl UKT 1 mucTaHiimoHHOTO OOIIEeHNUS;

* JIOMyCKaTh BO3MOXKHOCTH CYIIIECTBOBAHHUS Y JIFOJICH PA3IMYHBIX TOUEK 3PEHUS, B TOM YHCIIC HE
COBIMAJIAIOIINX C €T0 COOCTBEHHOMN, U OPUEHTHUPOBATHCS Ha TIO3UIIMIO TapTHEpa B OOLIEHUH U
B3aUMOJICHICTBHHU,

® YYUTBIBATh pa3HbI€ MHCHHUA U CTPEMHUTLHCA K KOOPJAWUHAIIUHN PA3TTUIHBIX HOSI/IHI/Iﬁ B COTPYAHHUYCCTBEC,
M (bOpMyJ'[I/IpOBaTB COOCTBEHHOE MHEHHE U IIO3UIIHUIO,

* IOrOBapuBaTHCA U MPUXOOUTH K 06H.I€My PCUICHUIO B COBMECTHOM ACATCIIBHOCTHU, B TOM YHUCJIC B CUTyallun
CTOJIKHOBCHUS MHTEPCCOB,

Obyualowuiicss noay4Um 603MOANCHOCHb HAYHUMBCA

* YYUTHIBATH M KOOPAMHUPOBATH B COTPYAHUYECTBE OTIINYHBIC OT COOCTBEHHOH MO3UINH JPYTUX JIIOACH;
* YUUTBHIBATh PA3HBIC MHEHUS U UHTEPECH 1 00OCHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

* IOHUMATh OTHOCUTENIBHOCTh MHEHHH U TIO/IX0JIOB K PELICHHIO IPOOIeMBI;

* AQpryMEHTHPOBATH CBOIO MO3ULUIO U KOOPAUHUPOBATE €€ C IIO3ULUSIMU TaPTHEPOB B COTPYIHUYECTBE IIPH
BBIPaOOTKE OOIIIETO PEIICHNS B COBMECTHOH JEATEIHbHOCTH;

* 33/1aBaTh BOIIPOCHI, HEOOXOIUMBIE JIIsl OPTAHU3AINN COOCTBEHHOU JCSITEIPHOCTH U COTPYIHUYECTBA C
MapTHEPOM;

* OCYHICCTBJIIATH B3aMMHBIH KOHTPOJIb U OKa3bIBaTbh B COTPYAHUYCCTBE HCO6X0,Z[I/IMYIO B3aMMOIIOMOIIIb.

IIpeameTrHbIe:

- OPUCHTUPOBATHCS B ABJICHUAX U 00BEKTax OKPY?Karolero Mupa, 3HaTb rpaHulibl UX TPUMEHNUMOCTH,
- IOHUMAaThb ONPCACICHHUA (1)I/ISI/III€CKI/IX BCJIMYHH U IIOMHHUTDL OIIPEACTIAIOIINEC (bOpMyJ'H:I;

- MOHUMATh KaKuM (PH3HYECKUM IIPHHITUIIAM U 3aKOHAM ITOTYNHSIOTCS T€ WIIH NHBIC OOBEKTHI U SIBIICHHUS
MIPUPOJIBL;

- 3HAHHWE MOJICIN TIOMCKA PEIICHIH IS 3a1a4 1Mo (hHU3HUKE;

- 3HaTh TEOPETUYECKUE OCHOBBI MAaTEMAaTHUKH.

- IpUMeYaTh MOJIENU SIBJICHUN 1 OOBEKTOB OKPY)KAIOLIETO MUPA;

- AHAIIM3UPOBATh YCIOBUE 3aa4H;

- epeopMyIMpoOBaTh U MOJICIUPOBATH, 3AMEHSATh HCXOJHYIO 3a7auy IpyToii;
- COCTaBJIATH IUIAH PELICHUS;

- BBIIBUTATh U IIPOBEPSATH NIPEIaracMble ISl pELICHNsI THITOTESHI;

- BJIaJICTb OCHOBHBIMU YMCTBCHHBIMU OII€pAllUAMU, COCTABJIAIOIIUMHU IMMOUCK PEHICHHUS 3aJa4u.



Copep:xanue nNporpaMMbl BHEYPOYHOH /1eSITeJIbHOCTH

7 KkJ1acce

Bgenenue. Brognoe 3anstue. Llenu n 3amaun kypca. Texnuka 6€300acHOCTH.
PoJib 3kcIepUMeEHTA B KU3HU YeJIOBEKa.

Teopus: I3y4nuTh OCHOBBI TEOPHH TOTPEITHOCTEH. [TOrpeIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHHIA,
MaKCUMaJlbHasl IOIPEIIHOCTh KOCBEHHBIX U3MEPEHUM, YUET OrPEIHOCTEN U3MEPEHNU IIPU IOCTPOESHUU
rpa¢ukoB. [IpencraBiieHue pe3yabTaToB H3MEPEHUHA B (hopMe TaOJIUI U TpaduKOB.

Ilpaxmuka: OCHOBBI TEOPUU MTOTPELIHOCTEN IPUMEHSATH NP BBIIIOJIHEHUH 3KCIIEPUMEHTANIBHBIX 3a/1a4,
MPAaKTHYECKUX padoT. (¢ ucnoab3oBaHueM ooopynoBanusi «Touka pocra»)

Xapakmepucmuka OCHOBHBIX U008 OestMENIbHOCIIU.

ITpuBoaUTE MpUMEPHI 0OBEKTOB U3yueHHs (HU3UKY ((pU3HUecKUe SBICHHUS, (pru3ndeckoe Teo, BEMIECTBO,
¢uznueckoe mose). Habmonare n aHanu3upoBath Gusndeckue spieHus ((GUKCUPOBATh U3MEHEHHS CBOMCTB
00BEKTOB, CPaBHUBATH UX 1 00001maTh). [103HAKOMUTECS € SKCIIEPUMEHTAIBHBIM METOZOM HCCIICIOBAaHHS
npuposl. Coopka nprOOpOB U KOHCTPYKIHMH. VIcTionp30BaHue H3MEPUTEIBHBIX IPUOOPOB. BrimonHeHne
71a00paTOPHBIX 1 MPAKTHYECKUX padoT. JMarHoCTHKA M yCTpaHeHNE HENCIIPABHOCTEH

HpI/I60pOB. BLICTpaI/IBaHI/Ie THUIIOTE3 HAa OCHOBAHUU UMCHOIIMUXCA JAaHHBIX.
Mexannka.

Teopusi: PaBHOMEpHOE W HEpaBHOMEpPHOE JIBMKeHHUe. [ padudeckoe npecTaBlieHUe IBUKeHUs. Pemenne
rpaduvecKux 3a1a4, pacder MyTH U CpeTHEeN CKOPOCTH HEPAaBHOMEPHOTO IBIXKeHUs. [IoHATHE HHEPLUH U
uHepTHOCTH. LleHTpoOesxHas cuna. [IpuMeHeHrne TaHHBIX QU3UYCCKUX TOHATHH B KU3HEICATCIEHOCTH
yenoseka. Cujia ynpyroctu, cujia TpeHusl.

Ipaxmuxka: VccnenoBanne 3aBUCUMOCTH CHJIBI YIPYTOCTH, BOSHUKAIONIEH B IIPYKHUHE, OT CTEICHU
nedopmanuu npyxkutsl. Onpenenenue kodhuirenTa TpeHus Ha TpudomeTpe. (€ HCHoJIb30BaHuEM
obopynosanus «Touka pocray)

HccnegoBanue 3aBUCUMOCTH CHUITBI TPEHU: OT CUJIbI HOPMAJIBbHOI'O JaBJICHUA.
XapaKmepucmuKa OCHOBHBIX U006 OesIMeNbHOCIIU:

Amnanu3 tabnuir, rpadukoB, cxeM. [Touck oObsScCHeHUs HAOM0JaeMbIM cOObITHAM. OTpeieJieHne CBOUCTB
pUOOPOB IO YepTeRkaM U MOJAEIM. AHAIN3 BO3HUKAIOMIKX NPOOIeMHBIX cuTyaruil. U3o0paxaTes cuctemMmy
KOOPJMHAT, BEIOUPATH TENO OTCUYETA U CBSI3BIBATH €T0 C CUCTEMON KoopAuHAT. Mconbp30BaTh CHCTEMY
KOOPIMHAT TS M3Y9ICHUS MIPSIMOJIMHEHHOT0 NBIDKeHNUs Tena. COopka MpHOOPOB B KOHCTPYKIIHH.
Hcnonp3oBanue n3MepuTeNbHBIX MPUOOPOB. BrINoaHEeHNE Ta00paTOPHBIX U MPAKTUYECKUX padoT (¢
HCIOJb30BaHuEM 00opyaoBaHus «Touka pocray). J[MarHOCTHKA U yCTpaHEHUE HEUCTIPABHOCTEH MPHOOPOB.
BricTpanBaHue TUnoTe3 Ha OCHOBaHWHU UMEIOUIUXCS NaHHBIX. KOHCTpyupoBaHHe U MOAETUPOBaHHE.
BrImosiHeHne 3a1aHuil 110 YCOBEPIIEHCTBOBAHUIO TPUOOPOB. Pa3paboTka HOBBIX BAPUAHTOB OIIBITOB.
Pa3paboTka 1 mpoBepKa METOIUKH SKCIIEPUMEHTANEHON paboThl. PaboTa B MaIBIX rpymmax. AHATU3UPYIOT,
BBIOMPAIOT U 0OOCHOBBIBAIOT CBOE pelieHue, AeicTBus. [IpencraBienue pe3yabTaToB MapHOH, IPyIIOBOM
JESATEeIbHOCTH. YUacTHe B AUAJIOre B COOTBETCTBUU C IIPABUIIAMU PEUEBOTO MTOBEJIEHUS.

I' uapocraTuka.

Teopusi: 3akon Apxumena, 3akoH [Tackais, THAPOCTATUYECKOE JIABJICHUE, COOOIIAOIINECS COCY/IbI,
TUJIPABINYCCKHE MAIIUHBI.

Hpaxmuica: 3a0auu: BBITAJIKMBAIOIIas Cujia B pa3JIMYHbIX CUCTEMAX; l'[pI/I60pI)I B 3a1a4ax (coo6mafonmec51
COCyabl, TUAPABINYCCKHUE MAIlIMHBI, pbIYaru, 6J'IOKI/I). BKCHepI/IMeHTaIII:HHe 3aJlaHuA:

l)uzmepenue cuibl ApxumMena, 2)u3MepeHre MOMEHTa CUITbI, JICHCTBYIOIIET0 Ha pblyar, 3)u3MepeHne



paboThI CUIIBI YIIPYTOCTH MPH MOIbEME TPy3a ¢ IOMOIIBIO TIOJBHKHOTO MIIM HEMIOJBMKHOTO OJI0Ka. (¢
HCNoJIb30BaHNeM 00opynoBaHusi «Touka pocTay)

Xapakmepucmuka OCHOBHBIX U008 OesiMENIbHOCIIU.

Amnamu3 tabnu, rpadukoB, cxem. [louck 00bsicHeHHS HaOmogaeMbIM cOOBITHsIM. COOpKa MPHOOPOB U
KOHCTPYKIMH. VIcTionb30BaHne H3MEPUTEIBHBIX IPUOOPOB. BhImonHeHNE 1a00paTOPHBIX U MPAKTHUECKUX
pabor. [lmarHocTika U ycTpaHeHHe HeHCIpaBHOCTEH puOOpoB. BeicTpanBanue rumores Ha OCHOBaHUH
uMeromuxcs qaHHbix. KoHcTpynpoBanue U MojienpoBanue. Pabota B Manbix rpynmnax. AHAIU3UPYIOT,
BEIOMPAIOT U 00OOCHOBEIBAIOT CBOE pelieHue, AeicTBus. [IpencraBienue pe3yabTaToB MapHOH, IPyIIIOBOM
nesrenbHOCTH. [loaroToBKa cOOOLIEHUH U TOKIA0B. YUacTHe B AUAJOre B COOTBETCTBUH C MTPaBUIIAMU
PEUYCBOTO MOBEICHHUSI.

Craruka.

Teopus: bnok. Peiuar. PaBHOBecHe TBEpABIX TeN. Y cOBUA paBHOBeCUS. MoMeHT cuibl. [IpaBHiIo MOMEHTOB.
HenTtp Tsxectu. MccnepoBaHue pa3inyHbIX MEXaHUUECKUX cucTeM. KoMOMHUpOBaHHBIE 3a]]auu, UCTIONb3YsI
YCIJIOBHSI paBHOBECHS.

Ipaxmuxa: VzrotoBneHue padoTaromieil CuCTeMbl OJIOKOB.
Xapaxmepucmuka 0CHOBHBIX 81008 OESIMENbHOCU.

Amnanm3 tabnuir, rpadukoB, cxeM. [Touck oObsCHEHUs HAOM0JaeMbIM cOOBITHAM. OTpeiejicHne CBOUCTB
npUOOPOB IO YepTeKaM U MOJEISIM. AHAIN3 BOSHUKAIOIINX NMPOOJIEMHBIX cuTyanunii. Habmronats nevictsue
MPOCTHIX MeXaHU3MOB. [103HaKOMUTBCS C (PU3NIECKON MOAEIBIO «aOCOMOTHO TBEPAOE Tenoy. PemaTs 3amaun
Ha IpHMEHEHHe yCIoBHUA(TIpaBmiIa) paBHOBeCH perdara. [IpuMeHsTs ycinoBue (IIpaBHUiIo) paBHOBECHS phIYara
JUIs1 OOBSICHEHHSI ICUCTBUS PA3IMYHBIX HHCTPYMECHTOB, UCIIONIB3YEMBIX B TEXHUKE U B ObITy. CO0OpKa mprOOpoB
1 KOHCTpYKIHi. Vicrionp30BaHNe M3MEpUTENBHBIX IPHOOPOB. BEIMoTHeHNE 1a00paTOPHBIX U MPAKTHIECKUX
pabor. J/luarHoctuka u

yCTpaHEHHE HEUCTIPaBHOCTEH MpruOopoB. BricTpanBaHue rUIoTe3 Ha OCHOBAHUY MMEIOIINXCS TaHHBIX.
KonctpyupoBanue u mojienupoBanue. BrlnonHeHue 3a1aHuii o yCoBEpIIEHCTBOBAHUIO MPHUOOPOB.
Pa3paboTka HOBBIX BapHAaHTOB OMBITOB. Pa3paboTka 1 mpoBepKa METOANKHN SKCIIEPUMEHTAIILHON paOOTHI.

Pabora B MajbIX rpymnax. AHAIU3UPYIOT, BRIOUPAIOT U 00OCHOBBIBAIOT CBOE pelIeHUE, NEHCTBHUS.
[IpencraBnenue pe3yabTaTOB MAPHOH, TPYIIIOBOH AeITEIBHOCTH. [10Ir0TOBKA COOOIICHHUI U TOKJIAIOB.
OCyIeCTBIISIOT CAMOOIICHKY, B3aUMOOIICHKY JICTEIBHOCTH. YUYacTHE B TUATIOTE B COOTBETCTBUH C
]'IpaBI/IJ'IaMI/I pequoro IIOBCACHUS.

8 ki1ace

TemnoBble IBJEHHUA.
TemnnoBoe pacmpenue Tei. [Iporieccs mIaBieHns U OTBEPICBaHUsI, UCTIAPCHUS U
KoHAeHcanuu. Ternonepenaya. BiaxxHocTh BO3/lyXa Ha pa3HbIX KOHTHHEHTAX.

Hemoncmpayuu: 1. HabmoneHue tasHus abaa B Bojie. 2. CKOPOCTH HCHapeHUsl pa3IuyHbIX KUAKOCTEH. 3.
TemoBsIe IBUTATETH OYAYIIETO.

Jlabopamopuwvie pabomul (¢ ucnoab3oBaHueM 06opynoBanus «Touka pocray): 1. I3MeHeHHs AUHBI Tena
NP HArpeBaHuM U oxJyaxaeHuu. 2. OTiarnBKa napapuHOBOro coinaruka. 3. Habmonenune 3a miaBieHHeM Jbaa
4. OT 4ero 3aBHCUT CKOPOCTh UCTIapeHUs xuakocTu? 5. HabmoneHre TemionpoBOIHOCTH BOIBI M BO3IyXa.

Xapaxmepucmum OCHOBHBIX 8UO0B OesIMENIbHOCIIU.

CamocTosTensHo (hOPMYJIUPYIOT IO3HABATENBHYIO 331a9y. YMEIOT C IOMOIIBIO BOTIPOCOB T0OBIBATH
HemocTaronyto nadopManuio. Vcnonp3oBanne n3MEpUTEIbHBIX IPHOOPOB. BEImomHeHNe 1a00paTOPHBIX U
MpaKTHUECKHUX padoT. /lnarHocTuka U ycTpaHeHHE HeHCIpaBHOCTEN NpuOOpoB. BeicTpanBaHue runoTes Ha
OCHOBaHHMM UMEIOIIMXCsl JaHHbIX. KOHCTpynpoBaHue U MOAEIMPOBAHHUE.



BrimnosHeHue 3a1aHuil 0 yCOBEPIIEHCTBOBAHUIO IPUOOPOB. Pa3paboTka HOBBIX BAPUAHTOB OIIBITOB.
PaspaboTka 1 mpoBepKa METOJUKH IKCIIEPUMEHTAIILHON paboThl. PaboTa B MaJIBIX TpyIax. AHATHU3UPYIOT,
BBIOHPAIOT U 0OOCHOBEIBAIOT CBOE pellIeHue, eUCTBrs. [IpencTaBienue pe3yibTaToB NapHOH, TPYIIOBOM
JeSITETLHOCTH. Y4YacTHe B JHAJIOTe B COOTBETCTBUM C MPABHIIAMH PEUYEBOTO

TOBEICHUSL.
JJleKTPUYECKHUE SIBJIEHUSI.

Muxpomup. Mozaenu atoma, cymectsoBasiue 10 Hadana XIX. Mictopust oTKpbITUS U IeHCTBUA
rajbBaHUYECcKOTo deMenTa. Mcropus cozaanus >nekrpodopHoii MammHbl. OnsIT Bonbra. DnexTpudeckuii
TOK B 2JIEKTPOJIUTAX.

Jlemoncmpayuu: (¢ ucrnoJiL3oBanueM odoopynopanusi «Touka pocray)
1. Mogaenu atomMoB. 2. 'aibBaHUYECKHE AIEMEHTHI. 3. DIeKTpohopHOH
MamuHbl. 4. OnbiTel Bonbra u [ansBany.

Jlabopamopuvie pabomsi: 1. Co3naHue ralbBaHU4E€CKUX 3JIEMEHTOB U3 MOJIPYYHBIX CPEACTB. 2.
DNEKTPUIESCKHIA TOK B dKUAKOCTIX CO3JIAHUS «30JI0TOTO KIIFOUHKA .

Xapa;cmepucmuka OCHOBHBIX BUAOB ACATCIbHOCTU:

VYHpaBisroT cBOei MO3HABATEIHLHON M YIeOHOH JIeATEILHOCTHIO TIOCPEICTBOM IIOCTAHOBKH IIeIIeH,
IJTAHUPOBAHUS, KOHTPOJIS, KOPPEKIIMK CBOUX JICHCTBUHN M OIIEHKU yCTICITHOCTH yCBOCHMsI. CpaBHUBAIOT
Croco0 U pe3ybTaT CBOUX JEHCTBHI C 00pa3LioM - JIHCTOM cOonpoBoXaAeHHI. OOHAPYKUBAIOT OTKIOHCHHMSI.
OOayMBIBAIOT IPUYUHBI OTKIOHEHUH. OCYIIECTBISIIOT CAMOKOHTPOIb U

B3aUMOKOHTPOJIb. VICTIONB30BaHNE H3MEPUTEIBHBIX IPHOOPOB. BrImomHeHne 1a00paTOPHBIX M MPAKTHUECKIX
paboTt. /luarnocTuka U ycTpaHeHHE HEUCIIPaBHOCTEN NpUOOPOB. BbicTpauBaHue TUNOTE3 HA OCHOBAHUU
UMEIONNXCS JaHHBIX. KOHCTpyHpoBaHUE U MOJEIMPOBAHUE.

3JICKT[)0M3FHHTHI)IC ABJICHHUSA .

MarHuTHOe ToJie B BelecTBe. MarHuTHast aHoMaius. Marautaeie Oypu. PasHoBHIHOCTH
ANEKTPOUZMEPHUTEIBHBIX TIPUOOPOB. PAa3HOBUIHOCTH 3IEKTPOIBUTATENEH.

Jemoncmpayuu (¢ MucmoJib30BanueM odopynoBanus «Touka pocta»). 1. HarmsaaHOCTh MOBEICHHUS BEIICCTB
B MarHUTHOM 1osie. 2. ITpesenranuu o

MarHUTHOM I10JI€ 3€MIIH U O MarHUTHBIX OypsX. 3. JleMOHCTpalys pa3HOBUAHOCTEH ANIEKTPOU3MEPUTENBHBIX
npu6opoB. 4. HarmsiiHOCT pa3HOBUIHOCTEH 3IEKTPOABUTATENCH.

Jlabopamopusvie pabomwi: 1. cciaenoBanue pa3auyuHbIX 3JEKTPOU3MEPUTENbHBIX TPUOOPOB.
Xapaxmepucmuxa 0CHOBHBIX 8U008 OesTMENbHOCMU.

VYnpaBisroT cBoei MO3HABATEIHbHON M yUeOHOH JIeATEIFHOCTHIO TIOCPEICTBOM TIOCTAHOBKH IIeleH,
TUTAHUPOBAHUS, KOHTPOJISI, KOPPEKIINH CBOMX ACHCTBUH M OLIEHKH YCIEITHOCTH YCBOeHH. CpaBHHBAIOT
Croco0 U pe3yabTaT CBOUX JEHCTBUM C 00pa3LioM - TUCTOM cONpoBoxkAeHU. OOHAPYKUBAIOT OTKJIOHCHHUS.
OO IyMBIBAIOT MPUYUHBI OTKIOHEHUH. OCYIIECTBISIFOT CAMOKOHTPOJIb U

B3aMMOKOHTPOJIb.
OnruyecKkue sIBJICHUS.

HcTounuku cBeTa: TCIIJIOBLIC, TIOMUHECIICHTHBIC, HCKYCCTBCHHBIC. H3rorosnenne KaMCphbI - 06CI<ypa n
HCCIICJOBAHUC I/I306pa)KCHI/I5[ C IOMOIIIBIO MOACIIN. MHOFOKpaTHOC I/1306pa)KCHI/IC npeamMeTa B HECKOJIbKUX
TIJIOCKHUX 3€pKajax. H3rotoBuTh TMEPUCKOIT U C €0 MOMOLILIO ITPOBECTU Ha6J'IIO,Z[eHI/I$I. HpaKTI/I‘{(’:CKoe
HCIMOJIb30BAHUEC BOTHYTBIX 3C€PKaJI. 3pI/IT€J'II>HLIe WIJUTIO3HUH, TIOPOKAACMBIC

rpesioMiIeHneM cBeta. Mupaxxu. Pazsutre BOIOKOHHOW ONTHKY. VICTIOIh30BaHNE 3aKOHOB CBETA B TEXHUKE.
Hemoncmpayuu(c ncnojib3oBanneM o6opyaosanus «Touka poctay)

1. Pa3nuyHble HICTOYHUKH CBETa. 2. I/I306pa)KGHI/Ie npeaMeTa B HCCKOJIBKUX



IUIOCKUX 3epKanax. 3. 3o0pakeHue B BOTHYTHIX 3epkanax. 4. Mcrnonb3oBaHue BOJOKOHHON ONTHKH. 5.
YcrpoiictBo poToanmapaToB, KHHOIPOSKTOPOB, KAICHIOCKOTIOB.

Jlabopamopuvie pabomul. 1. U3rotoBieHue kamepsl - 00CKypa U UCCIIEIOBAHNE N300paXKEHUS C TIOMOIIbIO
mozenu. 2. [Ipaktiuyeckoe MpuMeHeHne IOCKUX 3epkai. 3. [[pakTudeckoe UCTOIb30BaHIE BOTHYTHIX 3epKall.
4. I3roToBIICHHE MTEPUCKOTIA B HAOIIOJCHUS ¢ IOMOIIBIO MOJICIH.

Xapaxmepucmum OCHOBHBIX U008 OesIMENIbHOCIIU.

VYrpaBisroT cBOEH MO3HABATEIHLHON M yIeOHOH JIeATEILHOCTHIO TIOCPEICTBOM TIOCTAHOBKH IIeIIeH,
TUTAaHUPOBAHUS, KOHTPOJISI, KOPPEKIIUH CBOUX ACHCTBUI M OLICHKH YCIEITHOCTH YCBOCHUS. BRIesror u
(hOpMYIHMPYIOT MO3HABATEIBHYIO 11eJb. BBIACNSIOT KOTMUECTBEHHbBIE XapaKTEPUCTHUKH 00bEKTOB, 3aJaHHBIE
cioBaMu. [IpHHIMAIOT MO3HABATENBHYIO [IENb M COXPAHSIOT €€ P BHITIOJIHEHUH

yueOHBIX AeicTBU. OCO3HAIOT CBOU AeHCTBUS. VIMEIOT HABBIKM KOHCTPYKTHBHOI'O OOIICHHUS B MANIBIX
rpymnmax.

Yenoek n npupoaa

ABToMatuKa B Hael xu3Hu. [IpuMepsl HCTI0Ib30BaHUs aBTOMATHYECKUX YCTPOMCTB B HayKe, Ha
MIPOU3BOJICTBE U B ObITY. CpencTBa cBs3u. Paano u TeneBuaeHne. AbTepHATHBHBIC HCTOYHUKH SHEPTHH.
Bugs! anexrpocrannmii. Heo0XxoauMocTh SKOHOMUY MPUPOAHBIX PECYPCOB M UCTIONB30BAHUS, HOBBIX
9KOJIOTUYHBIX M 0€30MacHBIX TeXHONOTHH. Hayka u 6e30macHOCTh JoAeH.

Hemoncmpayuu: 1. poToMaTeprasl U CIalabl o TeMe.
Jlabopamopuvie pabomwi: 1.13ydeHre NeHCTBUN CPEICTB CBA3HU, PAJAHO U TSICBUACHUS.
Xapaxmepucmuxa 0CHOBHBIX 8UO008 0esAMENbHOCU.

CamocTosTensHo (HOPMYIUPYIOT TO3HABATENBHYIO 33/1a9y. YMEIOT (WIN Pa3BUBAIOT) CIIOCOOHOCTB C
MTOMOIIIBIO BOTIPOCOB JI00BIBATh HEJAOCTAIOIILYH0 HH(OPMAIIHIO.

9 kaacce

KunemaTuka

CriocoObI onMcaHusl MeXaHHUecKoro JBmkeHus. Cucrema otcueta. [IpsiMonuHeitHoe NBHKeHHE.
[IpssmonmHEHHOE paBHOMEPHOE IBIKEHHUE TIO TIOCKOCTH. [lepeMenieHre u CKOpoCTh MPH PABHOMEPHOM
MPSIMOJIMHEHHOM JIBIXKEHHH TIO TWIOCKOCTH. OTHOCUTENBHOCTD ABMKEeHH. ClaoxeHne ABmwKeHu. [IpuHmn
HE3aBUCUMOCTH JIBWKeHUH. KpuBonmuHeitHOe nBMkeHue. [IBrkeHue Tena, OpomeHHOTO MO/ YIIIOM K
ropu3oHTy. PaBHOMEpHOE NBHKEHHUE IO OKPYKHOCTH. YTI0Bas CKOPOCTh. Ilepuon u yactoTa BpalieHus.
CxkopocTb

U YCKOpEHHUE MPH PAaBHOMEPHOM JIBMKEHUU 110 OKPYKHOCTH.
Jlabopamopuvie pabomvi(c NCNOJIb30BaHUEM 000pyaoBanns «Touka pocray):

W3zyuenne nBuwxeHUs CBOOOAHO MafaloOIIEero Tera.

Uzydenune NBUKEHHUS IO OKPY>KHOCTH.

IpumepHuvle memvl npOEKMHLIX U UCCIE008AMENLCKUX PAOOM.:

OmnpeneneHne CKOPOCTH paBHOMEPHOTO IBIDKEHHS TP HCTIONB30BAHNH TPEHAKEpa «OeroBast JOPOXKKa.
UcTtopuueckas peKOHCTPYKIHS OIBITOB ["anuies mo onpeaeseHnuto yCKOPeHUs CBOOOTHOTO aieHUs TeJl.
[MpuHIATEL paGOTHI IPUOOPOB IS M3MEPEHUS CKOPOCTEH U YCKOPEHHIA.

[TpumeneHre cBOOOIHOTO MAJACHUS ISl K3MEPEHUSI PEaKIMK YeTIOBEKa.

Pacuer TpackTOopuM JBM>KEHUS IIEpCOHaXkel pacckazos P.Pacmo.



Xapaxmepucmuka 0CHOBHBIX U008 DessmeNbHOCHU: YTEHUE U 00CYKICHHE TeKCTa CTaTell MHTEPHET-CalTOB,
00CyXKICHHE JIOKIIAIOB U TIPE3CHTAIHMA, COCTABIICHUE U PEIICHUE 3a/1a4, 00CYKICHHE CTIOCOOO0B PEIICHHS
(moxroroska k OI'D no puzuke).

Jdunamuka

Wueprmanbuele cucteMsl otcyera. Cuna. 3akonsl HetoToHa. J[BIKeHHE Tena 1Mo JeHCTBUEM HECKOJBKHUX CHIL.
JIBMKeHHe CUCTEMBI CBSI3aHHBIX Tell. JIMHaMuKa paBHOMEPHOTO JBMKEHUSI MaTepUATbHONU TOUKH 10
okpyxkHocTU. Kitaccel cuil. 3ak0OH BCEMUPHOTO TATOTeHHs. J{BroKeHue TuiaHeT. VIcKyccTBeHHbIE CITy THUKH.

Conneunas cuctema. Vcropus pazsurtus npencrasieHuii o Beenennoi. CtpoeHune u 3Bomtonus BeeneHHOM.
Jlabopamopuvie pabomwi(c NCNOJIb30BaHEM 000pyaoBanus «Touka pocray):

U3mMepeHue Macchl Tena ¢ UCIOIb30BaHUEM BEKTOPHOTO Pa3NIoKeHHs! CHIlbl. V3yueHne KHHEMaTHKH U
JTMHAMHKH PaBHOYCKOPEHHOTO JBIDKCHUS (Ha MpUMEpe MauHbl ATBya). 1 3ydeHne TpeHUs CKOJIBKECHHSL.

prvzepnble membvl nPpOEeKmHbIX U UCCNe008AMENIbCKUX pa60m:

Hcropuueckast peKOHCTpYKIHs onbIToB KysloHa 1 AMOHTOHA 1O ONpPEJIENICHUIO BEIMUUHBI CUJIbI TPEHUS
cKoubxkeHHUs. IlepBble HCKYyCCTBEHHBIE CITyTHUKH 3€MJIN.

Kak ornuyaroTcst MexaHU4YeCKUe MPOoLecchl Ha 3eMile OT MEXaHUYECKUX MpoleccoB B kocmoce? Tena
ConneuHoil cucteMbl. OTKpBITHS HA KOHUHUKE I1epa.

Xapaxmepucmuka 0CHOBHBIX 81008 OesimenbHOCmuU. YTEHUE U 00CYKIeHHE TEKCTa cTaTeil MHTEPHET-CaliToB,
o0CyXJIeHre TOKIIAI0B U MPE3CHTANNH, COCTaBICHUE 1 PEIICHHE 3a/1a9, 00CY>KACHIE CIIOCOO0B PEIICHUS
(moaroroska xk OI'D no ¢usuke).

HNmnyabc. 3akoH coxpaHeHHs UMITYJIbca

Nmnynec. M3MeHeHHe NMITyJIbca MaTepualibHOi Touku. Cuctema Tell. 3aKOH COXPaHEeHUS! UMITYJIbCa.
IlpumepHuie memvl RPOEKMHBIX U UCCAEO0BAMENLCKUX PAOOM.:

PeaxktuBHOE nBMkeHue B npupoje. Paccnenosanne ATII ¢ momorsio 3aKkoHa COXpaHEHHsI IMITYJIbCA.

Xapaxmepucmuka 0CHOBHBIX U008 DessmeNbHOCHU: YTEHUE U 00CYKICHNE TeKCTa CTaTell MHTEPHET-CalTOB,
00CyXKJICHHE JIOKJIAJIOB U TIPE3CHTAIIMA, COCTABIICHHE U PEIICHUE 3a/1a4, 00CYKICHHE CTIOCOO0B PEIICHHUS
(moxroroska k OI'D no puzuke).

Craruka

PaBHOBecue Tena. MOMEHT cuiibl. Y CI0BHsI paBHOBECHS TBEPIOTO Teia. [IpocTeie MEXaHU3MBI.
Jlabopamopuvie pabomsi(c ucNoJIb30BaHeM 000opyaoBanus «Touka pocray):
OnpezeneHue NEHTPOB MAcC pas3IMYHBIX T (TP crocooda).

IIpumepHuie memul NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

ITpumeHeHMe IPOCTHIX MEXAHU3MOB B CTPOUTEIBCTBE: OT 3eMIITHKH JJ0 HeOockpeba. MccnenoBanue
KOHCTPYKIIMU BEJIOCHIICAA.

Xapaxmepucmuka 0CHOBHBIX 8UO008 DessmeNbHOCHU: YTEHUE U 00CYKICHHE TeKCTa CTaTell MHTEPHET-CalTOB,
00CyKCHUE JIOKITAI0B U TIPE3CHTAIHMA, COCTABIICHUE U PEIICHUE 3a/1a4, 00CYKICHHE CTIOCOOO0B PEIICHHUS
(moxroroska k OI'D no puzuke).

MexaHu4ecKHe KoJ1e0aHusl M BOJHDI

Mexanndeckue kosebanus. IIpeobpa3oBanue 3HEprur IPH MEXaHUUIECKUX KOJIeOaHMIX. MaTeMaTHIecKuii U
NPYXUHHBIA MasTHUKH. CBOOOJHEIE, 3aTyXalONIe U BHIHYKACHHBIE Kosebanns. Pe3oHanc. MexaHndeckne
BOJIHBI. [IJTMHA ¥ CKOPOCTH BOJIHBI. 3BYK.

Jlabopamopuvie pabomvi(c NCNOJIb30BaHUEM 000pyaoBanns «Touka pocray):
Nzydenue koneOaHU HUTSIHOTO MasiTHUKA.

Hpumeprze membl npOeKmHbIX U UCCe008AMENbCKUX pa60m:



CprHHLIe MY3bIKaJIbHbIC HHCTPYMCHTHI. KonebaTeapHbIC CHCTEMEI B Opupoac U TEXHUKE.

Xapaxmepucmuxa 0CHOGHbIX U008 0esimMeNbHOCHIU: YTCHHE H 00CYKICHHE TEKCTa CTaTel HHTEPHET-CaTOB,
o0cysK/IeHHe JOKIIAI0B U IIPE3eHTAllNi, COCTaBICHHE U PellieHHe 33/1a4, 00CYKEHHE CIIOCO00B pelIeHHs
(moxrororka k OI'D no ¢usnke).

BHCKTPOMQFHHTHLIG KO0J1e0aHHUsI ¥ BOJHBI

[lepemenHslit anexTpuueckuid Tok. KonebarenbHblil KOHTYp. BoiHykeHHbIe 1 cBOOOAHBIE DM KoJebaHusl.
OM BOJHBI U UX CBOMCTBA.

HpuMeprze membvl NPOEeKMmMHbIX U UCCIe008amMeNbCKUX pa6om.'

[IpuHIMIB pagnocss3u u TeneBuaeHNs. Brusane OM uznydeHuit Ha )KUBBIE OpraHu3Mbl. M3roToBneHmne
YCTAHOBKH JUISI IEMOHCTPAIMK ONBITOB T0 DMU.

OnexrpomarautHoe nznydenne CBU-neun. Mcropuueckas peKOHCTPYKIHS ONBITOB AMIepa.

Xapaxmepucmuka 0OCHOBHbIX 61008 OesiMeNbHOCU: YTCHHE U 00CYKIICHHE TEKCTa CTaTell HHTEPHET-CaTOB,
o0CysK/IeHHe JOKIIAI0B U [IPE3SHTAIIN, COCTABICHHE U PEIICHUE 3a/1a, 00CYK/CHHE CIIOCOO0B PEIICHUS
(moxroroBka xk OI'D no ¢usnke).

Onrtuka

Ucrounuku cera. JleficTBus cBeTa. 3aKOH MPSMOJIMHEHHOTO PaCIIPOCTPAHEHHSI CBETA. 3aKOH OTPaXKECHUS
ceta. [locTpoeHne n3o0paskeHuil B MIIOCKOM 3epKaJe.

3aKoH IpeIOMIICHHS CBeTa Ha IDIOCKON TpaHuIle IBYX OAHOPOIHBIX MPO3payHbIX cpen. [IperomieHne cBera B
npusme. Jlucnepcus ceera. SBieHue MONHOTo BHyTpeHHero oTpakeHus. Jlunsel. Tonkue aun3bl. [TocTpoenue
M300pakeHui, CO3/1aBaeMbIX TOHKUMH JHH3aMH. [ 71a3 u 3peHne. OnTudeckre mpuoophl.

Jlabopamopuwvie pabomul(c UcnoJib30BaHueM o00opynoBanus «Touka pocray):
DKcrneprMeHTalbHAas MPOBEPKA 3aKOHA OTPAKECHUS CBETA.

NsmMepeHune nokaszares MpeIoMIICHUS BOJIBI.

Usmepenune GpoKyCHOTO pacCTOSHUS COOMPAOIEH JTUH3BI.

IlpumepHuie memvl RPOEKMHBIX U UCCAEO0BAMENLCKUX PAOOM.:

Ucropus nccnenoBaHusi CBETOBBIX SIBJICHHM.

Uctopuueckas pekOHCTpyKLUs Teneckona [ anumes.

W3roroBnenue Kaieigockorna.

Xapaxmepucmuka 0CHOBHbIX 61008 OesimelbHOCHU: YTCHHE U 00CYKIICHHE TEKCTa CTaTell HHTEPHET-CaiTOB,
00CyXIIeHHE TOKIIAIOB U MPE3CHTALU, COCTABICHUE U PEIICHHE 3a/1a4, 00CYKICHUE CIIOCOO0B PEIICHUS
(moxroroBka k OI'D no ¢usmnke).

Du3nKa aToMa U ATOMHOT0 SApa

Crpoenne atoma. [loriomenne 1 ucmyckanue cBeta aroMaMu. Onrudeckue cnekTpsl. OnbITe Pesepdopma.
IInanerapHast Mojiens atoMa. CTpoeHHe aTOMHOTO S/pa. 3apsiioBOE U MACCOBOE YUCIIA. SIIepHBIE CUIIBL.
DHeprus CBs3W aTOMHBIX S7Iep. 3aKOH PaIu0aKTUBHOTO pacnana. Anbda- u Oera-pacnanst. [IpaBuia
cMmeleHus. SnepHele peakuuu. Jlenenue u cunres aaep. SaepHas sHepretuka. Mcrounuku sunepruu CoiHLa U
3BC31. PeFI/ICTpaIII/IH AACPHBIX H3queHHI>‘I. Biusaue paaroaKTUBHBIX I/IS.]'IyLIeHI/Iﬁ Ha )XUBBIC OpTaHU3MBI.
JozumeTpusi. DKOIOTHIECKUE TPOOIEMBI SIISPHON SHEPTeTHKH.

IIpumepHvie memol RPOEKMHBIX U UCCTEO0BAMENLCKUX PADOM.:
Ucropus n3yyeHus atoma.
Nsmepenne KITJ1 comHaeunoi 6atapen.

HCBI/IIII/IMBIC H3JIYYCHHUA B CIIEKTPE HAIrPETHIX TEII.



Xapaxmepucmuka 0CHOBHBIX U008 DessmeNbHOCHU: YTEHUE U 00CYKICHHE TeKCTa CTaTell MHTEPHET-CalTOB,
00CyXKICHHE JIOKIIAIOB U TIPE3CHTAIHMA, COCTABIICHUE U PEIICHUE 3a/1a4, 00CYKICHHE CTIOCOOO0B PEIICHHS
(moxroroska k OI'D no puzuke).

@®opMbl OpraHu3anmMu 06pa3oBaTeJLHOIO Mpolecca:
- TPYIIIOBAasd;

- UH]IMBUTyalIbHAS;

- (poHTaANBHAS.

Benyuiue TexHosiornm:

HCHOJ’IBBYIOTCFI OJICMCHTHI CJICOAYIOIINX TEXHOJIOTHM: OPOCKTHAas, HpO6J’ICMHOFO O6y‘{eHI/I$[, I/IH(i)OpMa]_II/IOHHO-
KOMMYHHUKaIUOHHAA, KPpUTUICCKOI'O MbBIIIJICHUAA, Hp06HeMHOFO Jauajiora, urpoBas.

OcHOBHBIE METOABI PA0OTHI HA YPOKeE:

BCZ[YH_II/IMI/I MCTOJaMH O6y‘{eHI/If{ SABJIAKOTCA: I1IaCTI/I‘~IH0-l'[OI/ICKOBOI\/'I, METOA MATEMATHYICCKOTO MOACIUPOBAHMA,
aKCHOMATHYECKUI METO/I.

@DopMBbI KOHTPOJIS:
Taxk xak 3TOT KypC ABJIICTCA TOIMOJIHUTCIBHBIM, TO OTMETKA B Oajax He CTaBUTCS.

VYuamuiica y4uTcst OlleHUBATh ce0s U APYyTUX caM, YTO MO3BOJISIET Pa3BUBATh YMEHMS CAMOAHANIN3a U
CIOCOOCTBYET Pa3BUTHIO CAMOCTOSTEIBHOCTH, KaK CBOMCTBY JTMYHOCTH ydalerocs. BrrsiBnenue
MPOMEXYTOUHBIX U KOHEUHBIX PE3yJIbTATOB yUAlUXCS IPOUCXOAUT Yepe3 MPAKTUUECKYIO AEATEIbHOCTD;
3a4eTHBIC PadOTHI:

* TeMaTH4YeCcKas MoA0OpKa 3a7ay pa3IMuyHOTO YPOBHS CI0KHOCTH C MPEACTaBICHUEM Pa3HBbIX METOJIOB
peleHUs B BHJIE TEKCTOBOr0 JOKYMEHTA, pe3eHTaluu, Gdu-aHuMauu, BU1e0poJInKa i web -
cTpaHuubl (caiira)

* BBICTaBKa IIPOEKTOB, IPE3CHTALIUN;

* IEMOHCTpAIUs SKCIIEPUMEHTA, KaYeCTBEHHOM 3a]]aui C KaYeCTBEHHBIM (YCTHBIM WJIH B BHJIE IPUIIOKEHUS, B
TOM YHCIIe, IPE3CHTAINCH) OTICaHNEM IIPoIlecca Ha 3aHATHH, (PecTHBaAJIE IKCIIEPUMEHTOB; (PHU3MUCCKIE
OJIMMIIHATBL.

TOUYKA \!pocm

TemaTnueckoe IVIAaHUPOBAaHHUE

KanennapHo-teMaTH4eckoe MIaHUPOBaHUeE 7 Kiiace

No | Jlara Tema ypoka HUcnonb3oBanue MpUMEYaHNe
MPOBEACHUS
n/m 000py10BaHUS LIEHTPa
Ilnan | @akr €CTeCTBEHHOHAYYHOM U
TeXHOJI0T MY eCKOi
HAIIPpaBJICHHOCTeil
«Touka pocra»

1. Beeaenue (14)




BBognoe 3andarue. Llenu u 3agaun Kypcea.
Texnuka 0€30MaCHOCTH.

KommbroTeproe
obopynoBaHue

2. Posib 3KCHepUMEHTA B :KM3HHU Yesl0BeKa (34)

Cucrema eJIUHHMIL, TTOHATHE O KowmmproTeprnoe
o0opynoBaHue
2 MPSIMBIX U KOCBEHHBIX H3MEPEHHSIX
Du3nyecKuil IKCIIEPUMEHT. O6opynoBaHue s
JIEMOHCTpalun
Bugp! puszndeckoro sKCIepuMeHTa.
ITorpemnocts u3mepenusa. Buasl
NOrpelHocTed u3Mepenus. Pacuér
3 MOTPEITHOCTH U3MEPCHUSL.
JlabopaTopHas pabota O6opynoBaHue Jyis
«M3mepenne o6bemMa TBEPIOTO nabopaTOpHBIX PadOT U
YUEHHYECCKHUX OIIBITOB
tenay. [IpaBmia odopmneHus
4 nabopaTopHOH paboTHI.
3. Mexannka (84)
PaBHOMEpHOE U HEPaBHOMEPHOE O6opynoBaHue s
5 JIBIKEHUSI. mabopaTopHBIX paboT 1
YUCHHYCCKUX OTBITOB
I'padudeckoe npeacTaBIeHNe (Ha Ga3ze KOMILIEKTOB
st OI'D)
6 JIBIDKCHHSL.
Pemrenne rpaduueckux 3amad,
pacder myTH U cpeJHeH CKOpOCTH
7 HEPaBHOMEPHOTI'O IBUKECHHUS.
[NousTHE MHEPIUH U HHEPTHOCTH.
8 LenTpobexnas cuina..
9 CuJa ynpyrocTty, cuia TpeHus O6opyznoBanue s
71ab0paTOPHEIX paboT U
JlabopaTopHas pabota parop P
YUCHHYCCKHX OIBITOB
«ccnenoBanue 3aBUCHMOCTH (na 6a3e KOMIIJIEKTOB
. st OI'D)
CHJIBI YIPYTOCTH, BOSHUKAIOIICH B
MpYyKUHE, OT CTETICHH Ae(hOpMaIim
10 MIPYKUHBD.

11

JlabopaTopHas pabota
«Ormpenenenne kodhduueHTa

TPEHHS Ha TPUOOMETpPE.




Jlabopatopnas pabota
«UccnenoBanue 3aBUCMOCTH

CHJIbI TPCHHA OT CHUJIBI

O6opynoBaHue Jyis

1a00paTOPHBIX paboT U
YUEHHUYECKHX OIBITOB

12 HOPMAaJIbHOTO JaBJICHUS.
4. 'uapocraTuka (12y)
13 [InotHOCTE. 3amaua uapsa ['epona O6opyznoBanue s
JEMOHCTpaIuii
Pemrennie 3aga4d MoBIIEHHON
CJIO)KHOCTH Ha pacyeT MIOTHOCTH
14 BEILIECTBA.
Pemrenuie 3aga4d MoBBIIEHHON O6opynoBanue s
JEMOHCTpaLui
15 CJIOJKHOCTH
JlaBIIeHHe JKUIKOCTH U ra3a. 3aKOH
16 TTackans
17 CooOmmaroniecs Cocy/ibl.
JlabopaTopHas pabota O6opynoBanue s
18 «WzroToBienue Moaenu (HOHTaHAY» 71a00paTOPHBIX paboT U
VYCHUYECKHX OIBITOB
JlaGoparopnas pabora (Ha 6a3e KOMILIEKTOB
st OI'D
19 «M3rotorienne Moaenu (poHTaHaY
3akoH [lackams. [laBienue B
JKHIKOCTSX M ra3ax.
lunpaBmudeckre MauHbL.
20 CooOl1maronuecs: CoCy/Ibl.
Brrrankusaromas cuiia. 3aKoH O6opynoBanue s
JIEMOHCTpaIni
21 Apxumena.
JlabopaTopHas pabota O6opynoBaHue s
«BrIsicHEHHE YCIOBHUS TUIABAHUS n1ab0paTOPHBIX PaboT U
yquI/IquKHX OIILITOB
22 TE.
bnok 3agau Ha 3akon Ilackas, O6opynoBanue s
JEMOHCTpaui
23 3aK0H Apxumena.
brnok 3agau Ha 3akoH Ilackas,
24 3aK0H ApXumesa.
5. Cratuka (104)
25 biok. Peraar. O6opynoBanue st




PaBHOBecue TBepabIX TeI. MOMEHT

JEMOHCTpaIuii

26 cunbl.IIpaBuiio MOMEHTOB.
Hentp Tsxectu. MccnenoBanue O6opynoBaHue s
27 pa3IHYHBIX MEXAHUYECKUX CUCTEM JIEMOHCTpalun
KomOuHupoBaHHbIE 3a/1a4H,
28 UCTIOJB3YsI YCIOBUS PABHOBECHSI.
KomOunupoBannsle 3a1a4u,
29 HCIOJIb3Ysl yCIOBUsI paBHOBECUS
JlabopaTopHas pabota O6opyznoBanue s
«HM3rotoBenne paboTarorei nabopaTOpHBIX PaboT U
5 o YUCHHYECCKHX OIBITOB
cucteMsl 0510koB». OdopmieHne (Ha 6a3¢ KOMITIEKTOB
30 paboTHI. ms OI'9
Pa6ora Hag mpoekToM «bBiIokm.
JlabopatopHas pabota
« 3roroBnenue paboTaroriei
31 CUCTEMBI OJIOKOBY.
JlabopatopHas pabota O6opynoBaHue s
«M3roroBnenune paboTaromeit 1abopaToOpPHEBIX paboT U
YYECHUYIECKUX OIIBITOB
32 CUCTEMBI OJIOKOBY.
33 Odopmienue paboThI. KommsrotepHoe
obopynoBaHue
34 3amura NpoeKTOB.
KanengapHo-temaTuuyeckoe niiaHupoBaHue 8 kiacc
No | Hlara Tema ypoka Hcnoab3oBanue MIpUMEYaHNE
MIPOBEACHUS
n/m 000py10BaHUS LIEHTPA

Ilnan | dakr

€CTeCTBEHHOHAYYHOH 1
TEXHOJIOrM4eCKOoi

HaIpaBJICHHOCTE
«Touka pocra»

1. Beenenne (19)

BBognoe 3ansarue. Lenu u 3agaun
Kypca. Texanka 6e3omacHoOCTH.

KommnrsrorepHoe
obopymoBaHue

2. TensioBbie sijaeHust (12 u)




PazHooOpasne TemmoBhIX SBICHAH. KomnsrotepHoe
2 TermtoBoe pacupeHue Tei. obopynoBanue
JlabopaTopnas pabota O6opynoBaHue ISt
«/3MeHeHus IUHBI Teja MpH nabopaTopHbIX padoT u
YYICHHYECCKHX OIIBITOB
3 HarpeBaHUH U OXJTAXKICHUN.
Termonepenaya Habmronenwe O6opynoBanue ais
JIEMOHCTpaLUii
TCIIJIONPOBOAHOCTHU BOABI U
4 BO3/yXa.
JlabopaTopHas pabota O6opynoBaHue Juist
«M3MepeHne yaenpHOM nabopaTopHBIX PaboT n
. YYICHHYECCKHX OITBITOB
TEIUIOEMKOCTH Pa3IMYHBIX (Ha 6ase KOMILIEKTOR
5 BEIIECTBY. st OI'D
[InaBnenue u oTBepIeBaHuE.
JlaGopaTopnas padora «OTiuBKa
6 napapHOBOTO COJAATHKA»
JlabopaTopHas pabota O6opynoBaHue ISt
«Habmonenue 3a miaBaeHHEM nabopaTopHbIX padoT u
YUYCHUYECKHX OIBITOB
7 B
Pemrenvie onmuMnmaHeIX 3ama4q O6opynoBaHue ISt
JIEMOHCTpaIUi
8 Ha yYpaBHEHHE TEIJIOBOTO OajiaHca
Pemenue onumnuaaHpIxX 3a1a4 O6opynoBaHue JUist
. JIEMOHCTpauui
9 Ha pacyéT TEIUIOBBIX IPOIIECCOB
10 JlabopaTopus kpuctamiorpaduu.
Hcnapenue u KoHIEHCALHA. O6opynoBaHue JUist
11 JIEMOHCTpauui
CocraB atmochepsl, O6opynoBaHue ISt
JIEMOHCTpalni
HaOJIO/ICHHE TIepexo0/1a
HEHACHIIIEHHBIX TTaPOB B
12 HACBIILCHHEBIE.
BnaxkxHocTh BO3yXa Ha pa3HbIX O6opynoBaHue JUist
13 KOHTHHEHTaX JIEMOHCTpauui
3. DaexkTpuueckue aBjaenus (84)
Muxkpomup. Mozenu aroma, O6opynoBaHue JUist
JIEMOHCTpaIUi
14 cymiecTBOBaBIme 10 Hadaiga XIX
15 Ucrtopust OTKpHITHS U IEUCTBUS Kommeroreproe
obopymoBaHUE

TaJJbBAaHHYCCKOT'O DJICMCHTA




Uctopus co3ganus anexTpodopHOn

16 MAII{HBI
OnbiTel BosbTa. Dnexrpuyeckuii KomnsrotepHoe
obopynoBaHue
17 TOK B JJICKTPOJIUTAX.
Pemenuve onuMnuaaHbIX 3a7a4 Ha O6opynoBaHue JUIst
JIEMOHCTpalnn
18 3aKOHBI TOCTOSIHHOTO TOKa
Hab6mronenne 3aBucuMoCcTH O6opyIoBaHUE A
JIEMOHCTpalni
COIIPOTHUBJICHUS IPOBOAHUKA OT
19 TEMITepPaTyphI.
JlabopaTopHas pabota O6opynoBaHue Juist
«Ormpenienenre CTOMMOCTH nabopaTopHBIX PaboT n
. YYEHHYECKHUX OIBITOB
M3PacXOI0OBaHHOM 3JEKTPOIHEPTHH (Ha 6a3e KOMILICKTOB
10 MOIIIHOCTH ITOTPEOHTEIIS H 1O st OI'D
20 CUETUHKY
Pemenue onumnuaaHpIxX 3a1a4 O6opynoBaHue JUist
. JIEMOHCTpauui
21 Ha TEIUIOBOE JIEMCTBUE TOKA

4. DJ1eKTPOMATHUTHBI

e siBjieHus (34)

BHGKTpOMaFHI/ITHLIe SAIBJICHUS.

O6opynoBaHue st

JIEMOHCTpalni
22 OnexTpou3sMepuTeNbHbIE TPUOOPHI.
MaruuTHast aHoManus. MarHUTHbIe O6opynoBaHue JUist
” Sypi JIeMOHCTpauui
PasHoBugHOCTH
24 AJIIEKTPOBUTATEIICH.

5. OnTnueckue siBJjeHus (74)

HcTounuku cBeTa: TCIIJIOBBIC,

O6opynoBaHue JUist

JIEMOHCTpalnn
25 JIIOMHUHECLIEHTHBIC
DKCIeprUMEHT Ha0JI0ICHHE.
MHorokpaTHoe H300paxeHne
TpeAMETa B HECKOIBKUX TUIOCKUX
26 3epKaJiax.
NBroToBUTH MEPUCKOI U C €T0 O6opynoBaHue JUist
JIEMOHCTpalnn
27 MTOMOIIIBIO MTPOBECTH HAOIIOICHHUS
[IpakTryeckoe UCIIONB30BaAHHUE O6opynoBanue ast
JIEMOHCTpaIUii
28 BOTHYTBIX 3€pKal




3puTenbHbIE WILTIO3UH,

O6opynoBaHue JUIst

JIEMOHCTpaluii
MOPO’KJaeMble MPETOMIICHUEM
29 cBeTa. Mupaxu.
30 Pa3BuTHe BOJIOKOHHOM ONTHKH
Hcnonep3oBanue 3aKOHOB CBETA B
31 TEXHHUKE
6. Yennosek u npupoaa (34)
ABTOMAaTHKa B HalleH »xu3HU . Pagno u KommbrotepHoe
32 TEIEBUICHUE obopymoBaHue
AJbTEpHATUBHBIE UCTOYHUKH
33 SHepruu. BUbI 3eKTpOCTaHITHI
Hayxka cerogus. Hayka n
34 0€3011aCHOCTD JIOEH.
KanengapHo-TeMaTuueckoe miiaHupoBaHue 9 kiace
Ne | Hara Tema ypoka Hcnonb3oBanue [IpUMeYaHue
MIPOBECHUS
n/m 000opya0BaHUS LEHTPa
ILnan | ®@akr €CTeCTBEHHOHAYYHOIi 1
TEXHOJIOTHYeCKOM
HaIpaBJICHHOCTeil
«Touka pocra»
1. Beeaenue (14)
BBoanoe 3ansTue. Llenu u 3agauun Kommbroreproe
1 Kypca. TexHuka 6€30MacHOCTH. o0opyioBaHMe
2. Kunemartuka (7 4)
Crioco0s! onrcaHus O6opyaoBaHHE A
JIEMOHCTpalni
2 MEXaHUYECKOT'0 TBUKECHUS
[IpssmonuHEHOE paBHOMEPHOE O6opynoBaHue ISt
JIEMOHCTpanui
JIBUYKEHUE MO MIocKocTu? CMoTps
3 M3 KaKOHM TOYKH HAOJII0IaTh
OTHOCHUTEIILHOCTD JBIKEHUS. OO6opynoBanue ajst
. JIEMOHCTpauui
4 Crio)xeHue IBYDKEHUHN.
5 Jlabopamopuwie pabomuwl: O6opynoBaHue st

«3ydenue aBMXEeHMS CBOOOTHO

mabopaTopHBIX paboT U




najaroniero tenaay, «3ydenne

ABHXKCHUS TEJIa MO OKPYKHOCTH»

YUYCHUYECKHX OIBITOB

Kaxk u xyzna nonerena BuIIHeBas
kocTouka? Pacyer Tpaekropun

JABHXKCHUSA TCII U nepCOHameﬁ

O6opynoBaHue Juist
JIEMOHCTpaIUi

6 paccka3oB P.Pacms o Mronxay3eHe
HcTopuueckas peKOHCTPYKIHSA O6opynoBaHue IS
JIEMOHCTpaUi
onbITOB [anuses mo onpeeaeHuIo
7 YCKOpPEHHUS g.
OrnpeneneHne CKOPOCTH O6opynoBaHue ISt
JIEMOHCTpanui
PaBHOMEPHOTO JIBHKCHHUS TIPH
HCIOJIb30BAHUHU TPEHAXKEpa
8 «0eroBas IOpOXKKay.
3. Iunamuka (84)
Cuna BoiH, cuna yoexaeHus WIn O6opyaoBaHue AT
JIEMOHCTpalnn
9 cuna - u3ndecKas BeInIrHa?
Jlabopamopuas paboma: O6opynoBaHue JUist
10 «M3MepeHre Macchl Tena» nabopaTopHbBIX padoT u
YYEHUYECKHUX OIBITOB
JIBr>keHHe Tena moj AeHCTBUEM
11 HECKOJbKUX CHII
JIBIWKeHME CUCTEMBI CBA3aHHBIX O6opynoBaHue Jist
JIEMOHCTpanui
12 Ten
Jlabopamopnvie pabomwi: «3yuenne O6opynoBanue as
TPEHUS CKOJIBKECHUSD)
nabopaTopHbIX paboT u
13 YYEHHUYECKHX OTBITOB
JuHaMuka paBHOMepHOTO ABIKEHUS 10 | O60pyaoBaHUE IS
14 OKPY>KHOCTH JIeMOHCTpauui
HcTopus pa3BuTHs MpelCTaBICHUHI O6opynoBaHue JUist
. JIEMOHCTpauui
15 o Bcenennoil. Conneunas cucrema.
OTKpBITHS Ha KOHYHKE TIepa. O6opynoBaHue JIst
JIEMOHCTpanui
[TepBble HCKYCCTBEHHBIE CITyTHUKU
16 3emi.
4. Amnyabc. 3aKkoH coxpaHeHus uMIyJibca (34)
17 Kak BbI siXTy Ha3o0BeTe... KomnsrotepHoe
obopynoBaHue
18 PeakTuBHOE IBHKEHUE B IPUPO/IE.
19 Paccrenosanue JITII ¢ moMorisio Kowmrmeroreproe




3aKOHa COXpaHCHHUS UMITYJIbCa

obopymoBaHue

5. Craruka (2u)

Jlabopamopuas paboma:

«Omnpenenenne EHTPOB Macc

OO6opynoBanue ajist

nabopaToOpHBIX padoT n
YUCHUIECKUX OIBITOB

20 Pa3IMYHBIX TN (TPHU CIoco0a)»
[IpuMeHeHne MPOCTHIX MEXaHU3MOB B KomnsrotepHoe
CTPOUTENBCTBE: OT 3EMIISIHKH JI0 obopymoBaHue
21 Hebockpeba
6. Mexanuyeckue KoJ1ed0aHus U BOJHBI (34)
22 Buner MasTHHKOB U BX KoeOaHui O6opynoBaHue ISt
JIEMOHCTpanui
23 Yto nepeHocuT BosiHA?
KonebaTenbHble cucTeMBI B IPUPOJE U
24 TEXHHKE
7. DJIeKTPOMArHUTHBIE KOJ1e0aHus U BOJIHBI (24)
DKcneprMeHTalbHasl IPOBEPKa Komrmeroreproe
. obopynoBanue
25 cBoiicTB OM BOJIH.
HccnenoBanue 3eKTPOMarHUTHOTO KomnbsroTepHoe
o0opyioBaHME
26 uznyyenus CBY-neun
8. OnTuka (44)
. UsroToBnenne monenu KommsroTepHaoe
. o0opyioBaHMe
27 KaJIeU10cKoIa.
OKcnepuMeHTallbHas POBEpKa O6opynoBaHue JUist
JIEMOHCTpaIUii
28 3aKOHA OTPa)KEHUS CBETA.
Jlabopamopuas paboma: O6opynoBaHue ISt
«M3mepenne nokaszaTens nabopaTopHbIX padoT u
YYIEHHYECKHX OIIBITOB
29 TIPEJIOMIICHHSI BOJTBDY
Kak oTimuarorcst mokazarenu O6opynoBaHue ISt
JIEMOHCTpaluii
30 TIPEJIOMIIEHHSI LIBETHOTO CTEKJIa
9. du3uKa aToMa U AaTOMHOIO siApa (44)
[Normomenue u ucmyckaHue CBETa KommeroTepHoe
obopynoBaHue
31 aToMaMH. ONTHUYECKUE CIIEKTPBI.
Kowmrmeroreproe
32 Namepenue KI1J] comaeunoit 6arapen obopyioBanue
33 BimsiHE paroakTHBHBIX

I/I3queHHﬁ Ha )KUBBIC OPTaHU3MbI




CrocoOslI 3aIUThL OT

34 PaauOaKTUBHBIX M3ITyUCHUIN
JIuet KoppeKTHPOBKH Padoyeii MporpaMmsl
Harta Jara Conepxanue O6ocHOBaHUE PexBu3uTHI Tlommnuce
ypoKka | mpoBeneHus KOPPEKTHPOBKH (TeMa | MPOBEICHHUS JIOKyMEHTa 3aMECTHUTENS
o o Qaxry ypoKa) KOPPEKTUPOBKHU N JUpeKTOopa 1o
o
IJIaHy (nara u No YBP

IpHKa3a)
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