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Ilnanupyembie pe3yibTaTbl OCBOCHHUS IPOrPaMMbl BHEYPO4YHOM
AEATEJBbHOCTH «JKCIEPUMEHTAPUH N0 QHU3HKe» (C HCIO0Ib30BAHHEM
odoopynoBanus «Touka pocTa») B 7-9 Kiaccax.
Peanuzanus mporpaMMbl CHOCOOCTBYET TOCTHKEHHIO CIEAYIOIIUX Pe3yabTATOB:

JIndyHOCTHBIE:

B cdepe TMYHOCTHBIX YHUBEPCATbHBIX YU€OHBIX IEUCTBUIN yUaIIMXCS:

* yueOHO-II03HABATENIbHBII UHTEPEC K HOBOMY Y4eOHOMY MaTepuaidy U crnocodam
peLIeHUs HOBOM 3a/1auH;

* OpUEHTAlMs Ha TOHMMaHKe MPUYHUH YCIieXa BO BHEYUEOHOU J1eATeTbHOCTH, B TOM
YUCJI€ HAa CaMOAHAJM3 U CaMOKOHTPOJIb PE3y/ibTaTa, Ha AaHAJIU3 COOTBETCTBUSA
pe3yNbTaTOB TPEOOBAHUSAM KOHKPETHOM 3a/1auu;

* CHOCOOHOCTb K CaMOOLICHKE Ha OCHOBE KPUTEpPUEB YCIEIIHOCTH BHEy4eOHOU
NEATEIbHOCTH;

Obyuarowuiicsi NOLYYUM 803MOACHOCb 015 POPMUPOBAHU!

* BHYTPEHHEH INO3MLMU IIKOJbHUKA HA YPOBHE ITOJIOKUTEIBHOIO OTHOILICHUS K
IIKOJIe, TMOHUMAHUS HEOOXOJMMOCTH YYEHHMs, BBIPKEHHOTO B MpeoldJialaHuu
y4eOHO-TI03HABATEIBHBIX MOTHBOB,;

* BBIPAKEHHOM yCTONYMBON yueOHO-TI03HABATEIbHON MOTUBAIIUHN YUECHNUS;

* YCTOWYMBOrO Y4eOHO-IIO3HABATEJIBLHOIO MHTEpEca K HOBBIM OOLIMM crocobam
peuieHus 3a1ay.

MertanpeaMeTHbIe:

B cepe peryasiTHBHBIX YHUBEPCATBbHBIX YICOHBIX JCHCTBUM yUaIUXCS:

* IUIAHUPOBATh CBOM JCWCTBHS B COOTBETCTBMHU C IIOCTaBICHHOW 3aJadyel u
YCJIOBUSIMU €€ peau3allii, B TOM YUCJIe BO BHYTPEHHEM ILIAHE;

* YYWUTHIBATh YCTAHOBJICHHBIC NpaBWja B IJIJAHUPOBAHMHM W KOHTpPOJE crocoba
pelIeHus;

* OCYIIIECTBJIATH UTOTOBBIN U MOIIArOBBI KOHTPOJIb MO PE3YJIbTATY;

* OIICHMBaTh MPABWJIHHOCTh BBITIOJHEHUSI JEUCTBUS Ha YPOBHE aJICKBaTHOM
PETPOCTICKTUBHON OIICHKH COOTBETCTBUS PE3yJIbTATOB TPEOOBAHUSAM JTaHHOM
3aJ1a4M ¥ 3aJJa4HOM 00J1aCTH;

* QaJICKBaTHO BOCIPHUHHMMATh TMPEMJIOKEHHUS W OIEHKY YYHUTEeJIel, TOBapHIICH,
poauTENEend U APYTUX JIIOJIEH;

* pa3auMvaTh CIoco0 U Pe3yybTaT ICHCTBHUS.

Obyuarowuiics noIyYum 603MOHNCHOCHb HAYHUMCA!

* B COTPYAHUYECTBE C YUUTEJIEM CTaBUTh HOBBIC YUCOHBIC 3a/1a4H;

* IIPOSIBIISITH TO3HABATEILHYIO MHUIIMATUBY B Y4EOHOM COTPYAHUYECTBE;

* CaMOCTOSATENBHO aJICKBAaTHO OIICHWBAThH MPABUILHOCTH BHITIOJTHEHUS JEUCTBUS U
BHOCHUTH HEOOXOJMMBIE KOPPEKTHBBI B UCIIOJTHEHHUE KaK MO XOAYy €ro peaau3allvu,
TaK U B KOHIIC JICUCTBHUSI.
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B cdepe no3zHaBaTebHBIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBUN yUAIIUXCS:

* OCYILECTBIIATH MOUCK HEOOXOAUMOM MH(OPMAIMH 1JIs BHIIOJIHEHHS] BHEYUYEOHBIX
3aJlaHMid €  HCNOJb30BaHWEM  Y4eOHOM  JUTEpaTyppl M B OTKPBITOM
MH(OPMAIIMOHHOM TPOCTPAHCTBE, DSHIUMKIONEIUN, CIPABOYHUKOB (BKIIOYAs
ANEKTPOHHBIE, UPPOBHIE), KOHTPOIUPYEMOM MPOCTPAHCTBE

WNHurepnera,

* OCYLIECTBIISITH 3aMUCh ((hUKCaIMIO) BBIOOPOUHON HH(OpMauu 00 OKpyKarouieMm
MUpe U 0 cebe caMoM, B TOM YHclie ¢ ToMolbio nHcTpymeHToB UKT;

* CTPOUTH COOOIIEHUS, TPOEKTHI B YCTHON U MUCBMEHHOU QopMme;

* IPOBOJIMTH CPABHEHUE U KJIACCU(UKAIUIO 110 3aJJaHHBIM KPUTEPUSIM;

* YCTAHABIMBATh PUYMHHO-CJIEICTBEHHBIE CBS3U B U3y4a€MOM KpyTe SIBJICHUM;

* CTPOUTDH PACCYXXJIEHUS B (OPME CBSI3U MPOCTHIX CYKAEHUN 00 0OBEKTE, €T
CTPOEHUH, CBOMCTBAX U CBs3aX;

Obyuarowuiicsi NOIYYUM 803MOACHOCIb HAYUUMBCA:

* OCYIIECTBIISITh PACHIMPEHHBIN MOUCK UH(QOpPMALIUU C HUCTHOIB30BAaHUEM PECYPCOB
o6ubnuotex u cetu MHTEpHET;

* 3anMchiBaTh, (UKCHUPOBATH WHGOPMAIMIO 00 OKpPYXKAIOUUX SIBICHUAX C
noMoupto nHCTpyMeHToB UKT;

* OCO3HAHHO M MPOU3BOJIBHO CTPOUTH COOOIIEHHUS B YCTHON U MHUCbMEHHOU opMme;
* OCYIIECTBIIATh BbIOOp HambOosiee A(PEKTHUBHBIX CIIOCOOOB pelieHus 3aaad B
3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHIA;

* CTPOUTBH JIOTMYECKOE PACCYXKIECHHUE, BKIIOYAIOUIEE YCTAHOBJICHUE INPUYUHHO-
CJIEICTBEHHBIX CBSI3€EH;

* MOIYT BBIWTM Ha TEOPETHYECKHM YPOBEHb DEIICHHs 3a7ad: PEUICHUE II0
OINPEJICIICHHOMY IIJIaHy, BJaJCHHME OCHOBHBIMH IPHEMAMM PELICHHS, OCO3HAHMS
JEATENBHOCTH 110 PEIIEHUIO 3aJa4H.

B chepe koMMYyHHKATHBHBIX YHUBEPCATBHBIX YICOHBIX ICHCTBUMA YUAITUXCS:

* QJICKBaTHO MCIOJb30BaTh KOMMYHUKATHBHBIEC, IPEXKAE BCEro - pPEUYEBBIE,
CpexcTBa Uil PpELIECHUS pPa3Iu4HbIX KOMMYHHMKAaTHBHBIX 3aJa4, CTPOWTH
MOHOJIOTUYECKOE COOOIICHHE, BIAJETh JAUATOTUYECKON (HOpMON KOMMYHHUKAIIWH,
HCNOJIb3Ysl, B TOM uuciae cpeactsa u MHCTpymeHTbl KT u nucrtaHmmoHHOTO
OOIICHHS;

* IOIyCKaTh BO3MO>KHOCTbH CYILIECTBOBAHMS Y JIFOAEH pa3IMUHBbIX TOUYEK 3PEHHUS, B
TOM YHCJIE HE COBMAIAIOLIUX C €r0 COOCTBEHHOM, U OPUEHTHUPOBATHCS Ha TO3UIIMIO
napTHepa B OOIIEHUH U B3aUMOJICHCTBUY;

* YUUTBHIBATh Pa3HblE MHEHUS U CTPEMUTHCSA K KOOPAMHALMU Pa3IuYHbIX MMO3HIIMI
B COTPYAHHUYECTBE;

* hopMynHpPOBaTH COOCTBEHHOE MHEHHUE U TO3HIIHIO;

* IOrOBapUBATHCA U MPUXOJUTH K O0IIEMY PEIICHUIO B COBMECTHOM JIEATEIBHOCTH,
B TOM YHCJIE B CUTyal[UU CTOJKHOBEHHSI HHTEPECOB;

Obyuarowuiics ROAYYUM 803MOICHOCTNb HAYYUMBCAL!

* YUUTBIBATh M KOOPAMHUPOBATH B COTPYIHHYECTBE OTIIMYHBIE OT COOCTBEHHOM
MO3UIINU IPYTUX JIFOJECH;
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* YYUTBHIBaTh pa3Hble MHEHUS WU MHTEpeChl MU OOOCHOBBIBATH COOCTBEHHYIO
MTO3UILIUIO;

* IOHUMATh OTHOCUTEILHOCTh MHEHHUH U MOAXOA0B K PEUICHUIO TPOOIEMBIL;

* ApPryMEHTHpPOBATh CBOK IMO3HMIMI0O M KOOPAMHUPOBATH €€ C MO3ULUSAMHU
MapTHEPOB B COTPYJIHUYECTBE MPHU BBHIPAOOTKE OOLIEr0 pelieHus] B COBMECTHOU
NEATEIbHOCTH;

* 33]1aBaTh BOIIPOCHI, HEOOXOAUMBIE JJIsl OpraHU3alUd COOCTBEHHOM AESTEIbHOCTU
U COTPYJHHUYECTBA C NAPTHEPOM;

* OCYUIECTBIATHh B3aUMHBIA KOHTpPOJIb W OKa3blBaTb B COTPYJHUYECTBE
HEOOXOIMMYIO B3aUMOIIOMOIIIb.

IIpeamernsie:

- OPUEHTHPOBATHCS B SBJICHHUSIX U O0BEKTaX OKPY)KAIOIIEr0 MUPA, 3HATh TPAHUIIBI
UX IPUMEHUMOCTH;

- TOHUMATh OMNpeAeNeHUs (HU3MUSCKUX BEIMYUH U TMOMHHUTH OMPEICSISIFOIINE
bopMyIbI;

- TIOHUMaTh KaKUM (U3MUYECKUM TMPHUHIUIAM W 3aKOHAM TOAYUHSIOTCS T€ WU
WHBIC OOBEKTHI U SBJICHUS TIPUPO/IHI,

- 3HaHUE MOJIEJIH MTOUCKA PEIIeHUH IS 3a/1a4 10 (PU3UKE;

- 3HaTh TEOPETUYECKIE OCHOBBI MATEMAaTHKH.

- IPUMEYaTh MOJIEIU SIBIICHUH U 00BbEKTOB OKPYKAIOIIETO MUPA;

- aHAJIM3MPOBATH YCIOBHE 33]1a4H;

- nepeopMyIUpPOBaTh U MOAETHPOBATD, 3aMEHITh UCXOIHYIO 33724y APYroi;

- COCTaBJIATH IUIAH PEIICHUS;

- BBIJIBUTATh U MIPOBEPATH MpeAsIaraeMble JJIsl PEIICHUS TUTIOTE3BL;

- BJAQJETh OCHOBHBIMH YMCTBEHHBIMU OIEPAIMSIMHU, COCTABIISIOUIMMH ITOHCK
peLIeHHS 3a/1a4H.

Conep:xanue mporpaMMbl BHEYPOUHOIi 1eSITeJIbHOCTH
7 kiaacc

BBenenne. BBonnoe 3ansitue. Llenu u 3amaun kypca. TexHuka 6€30MacHOCTH.
Poab 3kcniepMeHTa B JKU3HM YeJI0BEKA.

Teopus: W3yunTh OCHOBBI TEOpHUM MOrpemIHOCTEM. llorpemHocTH mnpsMBIX U
KOCBECHHBIX HM3MEPEHHM, MAaKCHMaJlbHAsl TOTPEIIHOCTh KOCBEHHBIX W3MEPEHHUI,
y4eT TMOTPENTHOCTe Hu3MepeHud mpu mnocTpoeHun TpadukoB. [Ipencrasrenue
PE3yNbTaTOB H3MEPEHU B (hopMe TaOIuIl ¥ TpadUKOB.

Ilpakmuxa: OCHOBbI TEOPHUH TMOTPEIIHOCTEW MNPUMEHSATh NPHU BHIOJIHEHUU
AKCHEPUMEHTAIBHBIX  33/lad, MPAKTHYECKUX paboT. (€ HCHOJIb30BaHHEM
obopynoBanus «Touka pocTay)

Xapaxmepucmuka 0CHOBHBIX 6UO08 0eSAMENbHOCU.



TOUKA \!pocm

[IpuBonuTh mnpuMepsl OOBEKTOB H3yuyeHUs (U3UKUA ((PU3HUECKHE SBICHMUS,
dusznueckoe Teno, BellecTBO, ¢uznveckoe nojie). HabmonaTte 1 aHaIu3upoBaTh
¢uznueckue siBneHus (PUKCUpPOBATH H3MEHEHHUS CBOICTB OOBEKTOB, CPAaBHUBATH
ux 1 00001aTh). [103HAKOMUTBCS € IKCIIEPUMEHTAIBHBIM METOJIOM UCCIEIOBAHUS
npuposbl. COopka mpuOOPOB M KOHCTPYKUMMA. Mcmonp30BaHnE U3MEPUTEIBHBIX
npuOopoB. BeinosnHeHne 1ab0paTopHbIX U MpakTHUYEeCKUuX padoT. /uarHoctuka u
YCTPAHEHHUE HEUCIIPABHOCTEU

puOopoB. BricTpanBaHue runoTe3 Ha OCHOBAHUU UMEIOITUXCS JTAHHBIX.
MexaHuka.

Teopus:  PaBHOMEpHOE U  HEpPaBHOMEPHOE  JIBIDKCHHE. ['paduyeckoe
npejacTaBiIeHue NBUKeHUs. Penenue rpadguyeckux 3aaay, pacyeT MyTH U CpeaHEn
CKOPOCTH HEpaBHOMEpPHOro JABWKeHus. [loHsATHEe WHEPIMU U WHEPTHOCTH.
Lentpobexnass cwia. [lpuMeHeHue JHaHHBIX  (PU3MYECKUX  TOHSTHH B
KU3HEACATEILHOCTH YenoBeka. Cuiia ynpyrocTu, cujia TPeHUSI.

Ilpakmuxa: VccneqoBaHue 3aBUCUMOCTH CHUJIBI YIPYTOCTH, BO3HUKAIOIICH B
NpY>KUHE, OT CTeNeHu aedopmaruu npyxunel. Onpenenenue kodd@uimenTa
TpeHus Ha TpuOoMeTpe. (€ ucmoab3oBaHueM ooopyaoBanus «Touka pocTa)
HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS OT CHJIBI HOPMAJIBLHOTO JIaBJICHHUS.
Xapaxmepucmuka 0CHOBHbIX 8UO08 OeAmMebHOCUL:

Ananu3 Tabmnuil, rpadgukos, cxeM. [louck 0OBsICHEHHS HAOII0IaeMBbIM COOBITHSIM.
Onpenenenue CBOWCTB NpUOOPOB 1O YepTeKaM M MOJAENSAM.  AHamu3
BO3HUKAIONIMX MpOOJEeMHBIX cuTyanui. M300paxkaTh cuUCTEMY KOOpAMHAT,
BBIOMpATH TEIO OTCUYETA U CBA3BIBATH €r0 C CUCTEMOM KoopauHaT. Mcnosib30BaTh
CUCTEMY KOOpPAMHAT JJii M3y4YeHHUs MNpsSMOJUHEHHoro aBuxeHus Tena. COopka
npuOOpoB ¥  KOHCTpyKIMiH. Vcmonp3oBaHHE M3MEPHUTENBHBIX  MPHOOPOB.
Breimonnenne 1abopaTOpHBIX W MPAKTHYECKUX padboT (¢ HCHoJab30BaHHEM
odopynoBanusi «Touka pocra»). /l[narHocTHKa M yCTpAaHEHUE HEUCIIPABHOCTEU
npuOopoB. BricTpamBaHue THUMOTE3 HAa OCHOBAHMM WMEIOMIMXCA JIaHHBIX.
KoncrpynpoBanue 151 MO/ICJIMPOBAHUE. Brinonxnenue 3aJJaHu i o
YCOBEPIIIEHCTBOBaHUIO TpHOOpoB. Pa3zpaboTka HOBBIX BapHaHTOB OIBITOB.
Pa3paboTka u mpoBepka METOIUKH SKCIIEPUMEHTAIBHOM paboThl. PaGoTa B Majbix
rpynnax. AHaIU3UPYIOT, BEIOMPAIOT U 0OOCHOBBIBAIOT CBOE peIICHUE, JEHCTBUS.
[IpencraBnenne pe3ysibTaTOB NAPHOM, TPYIIIOBOM JEATEIBHOCTH. Y4YacTHE B
JIMAJIOTe B COOTBETCTBUU C MPABUIIAMHU PEUYEBOTO MOBECHUS.

I' uagpocraTuka.

Teopusa: 3axkoH Apxumena, 3akoH Ilackanmsg, rUApOCTaTUYECKOE JaBJICHHE,
COOOTIAIOIINECS COCY/IbI, TUPABIHNYECKIE MAITHBI.

Ilpaxmuxa: 3a0auu: BHITAIKWUBAIONMIAS CUJIA B PA3IMYHBIX CHCTEMaXx; MPUOOPHI B
3a1a9ax (COOOIIaromuecss COCYAbl, THAPABINYCCKHEC MAIIWHBI, pbIYard, OJOKH).
DKCIepUMEHTAIbHBIC 3aJIaHMUS:

l)usmepenue cunbl Apxumena, 2)u3MEpeHUEe MOMEHTA CHUJIbI, NEUCTBYIOIIETO Ha
pblyar, 3)u3MepeHue



TOUKA \!pocm

paboTHI CUJIBI YIPYTOCTH MPU MOABEME Tpy3a C MOMOIIBIO MOJBUKHOTO WU
HETIOJIBYDKHOTO 0JI0KA.(C ucnonb3oBaHuem obopyaoBaHma «TouKa pocTa»)
Xapaxmepucmuka 0CHOBHbBIX 8UO08 0esIMENbHOCIU.

Ananuz Tabmnuil, rpadgukoB, cxeM. [louck oObsicHeHUs] HAOIIOJaeMbIM COOBITHSIM.
Coopka npuOopoB U KOHCTpYKIMH. Mcronap30BaHuE M3MEPUTEIBHBIX MPUOOPOB.
Brinonnenue 1abopaTopHBIX U MPAKTUYECKUX paldoT. JIMarHocTuka M ycTpaHEHUe
HeucnpaBHOCTEN NpubOOpoB. BricTpanBaHue TUNOTE3 HA OCHOBAHUM HMEIOIIUXCS
nanubiX. KoHcTpyupoBanwe u wmojaenupoBaHue. Pabora B Mayblx rpynmnax.
AHanM3UPYyIOT, BBHIOMPAIOT U OOOCHOBBIBAIOT CBOE peIICHHUE, JCHCTBUS.
[IpencraBneHue pe3yabTaTOB MapHOM, TPYIIOBOW JAesTeabHOCTH. llonrotorka
COOOIICHU M MOKIaJoB. YdYacTU€ B JMAJOre B COOTBETCTBHM C MpaBHJIAMHU
pPEYEeBOro MOBEICHHUS.

Crartuka.

Teopus: bnok. Peruar. PaBHOBecue TBepabIX TE. YCIOBUS paBHOBECHS. MOMEHT
cunbl. IlpaBuo wmomentoB. IlenTp Tsbkectu. WccinenoBaHue pa3iIudHBIX
MexaHW4YecKux cucreM. KomOMHUpOBaHHBIE 3aJayd, WCHOJB3YS  YCIOBUS
paBHOBECHS.

Ilpaxmuxa: VI3roToBieHne paboTarolie cucTeMbl OJIOKOB.

XapaxmepucmuKka 0CHOBHbIX 8UO08 OeAmMeTbHOCU:

Ananuz Tabnwui, rpadgukos, cxem. [lorck 0OBsiICHEHHST HAOIIOJaeMbIM COOBITHSIM.
OnpeneneHue CBOWCTB MNPUOOPOB MO YepTeKaM M MOJEISAM.  AHamu3
BO3HUKAIONIMX MpoOJIeMHBIX cuTyauuii. HaOmiomate pmeiicTBHE  MPOCTHIX
MexaHu3MOB. [lo3HaKOMUTBCS € (U3MYECKON MOJENbI0 «abCOMIOTHO TBEPAOE
Tesno». Pemarh 3amaun Ha NpUMEHEHHE YcloBUs(IIpaBWIIa) paBHOBECHs pblyara.
[IpumensaTs ycnoBue (MpaBUIIO) PaBHOBECHS pblyara JJisi OOBSICHEHHUS JIEHCTBUS
pPa3TUYHBIX HMHCTPYMEHTOB, HCIIOJIB3yeMbIX B TeXHHMKEe H B ObiTy. COopka
npuOOpoOB M KOHCTpYKIHM. Vcronbp3oBaHne M3MEpUTENbHBIX MTPHUOOPOB.
BrimosineHne 1a60paTOpHBIX U MPAKTHYECKUX paboT. Jlnarnoctuka u

yCTpaHEHHE HEUCIpPaBHOCTEH MpHOOpOB. BricTpanBaHue TUIOTe3 Ha OCHOBAHUU
UMEIOIIUXCS JaHHbIX. KOHCTpyMpoBaHHE U MOJEIUpOBaHUE. BrinosHeHHe
3aJlaHdil 10 YCOBEPIIEHCTBOBAHMIO MPHOOpPOB. Pa3paboTka HOBBIX BapUAHTOB
ombITOB. PazpaboTka 1 mpoBepka METOAMKHU IKCIIEPUMEHTATBLHOU PaOOTHI.

PaGora B Manbix rpymnmax. AHaTU3UPYIOT, BBHIOMPAIOT W OOOCHOBBIBAIOT CBOE
pemenue, naeuctBus. llpeacraBieHue  pe3ynapTaToB  MMAPHOW, TPYHIIOBOU
nestenpbHOCTH.  [logroroBka  cooOmieHnid W M0KiIaaoB.  OCyIIecTBISIOT
CaMOOIIEHKY, B3aUMOOILICHKY JIEITEIbHOCTH. Y4YacTUe B UAJIOT€ B COOTBETCTBUU C
MpaBUJIAMH PEYEBOTO OBEJCHUS.

8 Kiacc
TemioBbie IBJICHMA.

TemmoBoe paciupCHUC TCII. Hpoueccm IJIaBJICHHUA U OTBCPACBAHUSA, NCIIAPCHUA U
KOHACHCALNHU. Tenﬂonepenaqa. BaaxHocTb BO34YyXa Ha Pa3HbIX KOHTHHCHTAX.
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Hemoncmpayuu: 1. Habmonenue tasHusg jgpaa B Boge. 2. CKOpOCTH HCHapeHHs
pa3nuuHbIX kujKocTel. 3. TermnoBele nBUraTenu Oyayuero.

Jlabopamopnvie pabomer (¢ ucnoJb30oBaHueM oOopyaoBaHusi «Touka
pocta»): 1. Vi3MeHeHus [UTMHBI Tella IPYU HarpeBaHUU U oXJiaxaceHuu. 2. OTIuBKa
napapuHoBoro congaruka. 3. HaOmionenue 3a mnaBnenwem npaa 4. OT yero
3aBUCUT CKOpPOCTb HcHapeHusi kuakoctu? 5. HaOmrioneHue TemionpoBOJHOCTH
BOJbI M BO31yXA.

Xapaxmepucmuka 0CHOBHbIX 6UO08 0esIMENbHOCIU.

CamocTosTenbHO (GOPMYIUPYIOT MO3HABATENIbHYIO 3a/layy. YMEIT C MOMOIIbIO
BOIIPOCOB N00ObIBaTh HEJOCTAIOIIYIO uH(pOpMAIIHIO. Hcnons3oBanue
U3MEpPUTENBHBIX TPUOOPOB. BeinmogHeHne 1ab0paTOPHBIX U MPaKTUYECKUX PadoT.
Jlnarnoctuka U ycTpaHeHHEe HEMCIpaBHOCTEHW mpuOopoB. BeicTpanBaHue runores
Ha OCHOBAaHMH MUMEIOLINXCS TaHHbIX. KOHCTpyupoBaHuE U MOJEIMPOBAHUE.
BrimosiHeHne 3a7aHuil IO YCOBEPIIEHCTBOBAHMIO MPUOOPOB. PazpaboTka HOBBIX
BapHaHTOB ONBITOB. Pa3paboTka M mpoBepka METOAUKU HKCIEPUMEHTATBHOM
pabotel. PaboTa B ManbIx rpymnmnax. AHAIM3UPYIOT, BEIOMPAIOT U 00OCHOBBIBAIOT
CBOE pemieHue, naeucteus. llpeacraBieHue pe3yiabTaToB NAPHOM, TIPYNIIOBOU
NEATENbHOCTU. YYacTHE B IHAJIOTE B COOTBETCTBHUU C IIPABUIIAMU PEYEBOTO
NOBEJCHUS.

JJIeKTpUYecKHe sBJICHHS.

Mukpomup. Mognenu artoma, cymectBoBaBmre a0 Hayana XIX. HWcropus
OTKPBITHSI W JICUCTBUS TaJbBaHMUYECKOTO 3ieMeHTa. Mcropus co3paHus
anexkTpodopHoi MamuHbl. OnbIT BosbTa. DNeKTpUUecKuil TOK B 3JIEKTPOJIUTAX.

Jemoncmpayuu: (¢ icmoib3oBaHueM odopyaoBanus «Touka pocray)

1. Monenu atoMoB. 2. ["anbBaHUYECKHUE IEMEHTHI. 3. DIEeKTpohOpHOI

mamuHbl. 4. OneiTel Bonbta u ['anbBanu.

Jlabopamopnvie padbomwvi: 1. Co3gaHue TrajabBaHUYECKUX DJIEMEHTOB W3
HOAPYYHBIX CPEACTB. 2. DIEKTPUUYECKUN TOK B JKUJKOCTSIX CO3JaHUSI «30J0TOrO
KITFOUHKA)) .

Xapaxmepucmuka OCHOBHBIX BUJIOB JA€STEIBHOCTH:

VYpaBisitoT cBOei MO3HABATEIBLHON M YUEOHOU JEATEIHHOCTHIO TTOCPEIACTBOM
IIOCTAaHOBKH LIEJIEH, TIIAHUPOBAHUSA, KOHTPOJIS, KOPPEKIIMU CBOUX JACHUCTBUU U
OLIEHKH YCHEIIHOCTH YycBoeHHus. CpaBHMBAIOT CHOCOO M pPE3yibTaT CBOUX
JEUCTBUN C 00pas3lioM - JIMCTOM COMPOBOXIAeHUsA. OOHAPYKUBAIOT OTKIOHEHUS.
OO6ayMBIBaIOT MPUYMHBI OTKIOHEHUN. OCYIIECTBISIIOT CAMOKOHTPOJIb U
B3aMMOKOHTpOJIb. Vcmonp30BaHMe H3MEpPUTENBbHBIX NPUOOPOB. BrinmogHeHue
7a00paTOpHBIX W MpakTH4YecKuX paboT. JlmarHocTuka W ycTpaHEHHE
HEUCTPaBHOCTEH MpuOOPOB. BricTpanBaHue rUmoTe3 Ha OCHOBAHMU MMEIOIIUXCS
naHHbIX. KOHCTpyHpoOBaHue u MOAEIMPOBAHUE.

JJIEKTPOMATHUTHBbIE SIBJICHUS.

MarautHOoe TIOJI€ B BemiecTBe. MarHuTHas aHomanus. MarHuTHeie Oypw.
PasnoBugHOCTH AJIEKTPOU3MEPUTENBHBIX npuOOpoB. PasnoBnaHOCTH
3JICKTPOABUTATEIICH.
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Hemoncmpayuu (¢ ucnojJb3oBaHueM ofopynoBanusi «Touka pocrtay):
1. HarnsqHOCTh MOBEACHUS BEIIECTB B MArHUTHOM T1oJ1€. 2. [Ipe3enTanuu o
MarHuTHOM TiIoJie 3eMJid U O MarHutHeix Oypsax. 3. JleMoHcTpanus
Pa3HOBUAHOCTEH  AJEKTPOU3MEPUTENbHBIX  MpuOopoB. 4.  HarmsgHocTb
Pa3HOBUIHOCTEN BJIEKTPOABUTATEIICH.
Jlabopamopnvie pabomsi: 1. NccnenoBanue paziuyHbIX JIEKTPOU3IMEPUTETBHBIX
pruOOpOB.
Xapaxmepucmuka 0CHOBHbIX 6UO08 0esIMENbHOCIU.
VYpaBisitoT cBoel MO3HaBaTEIbHON M Y4eOHOU NesATEIbHOCThIO OCPEACTBOM
MOCTAHOBKH 11€JI€H, MIIAHUPOBAHUS, KOHTPOJISI, KOPPEKIIMU CBOUX JIEMUCTBUHI U
OIICHKM YCHENTHOCTU YCBOeHHUs. CpaBHUBAIOT CHOCO0 U pe3yJbTaT CBOUX
JIEUCTBUN ¢ 00pa3LoM - JIMCTOM COMpPOBOXIeHUsA. OOHAPYKUBAIOT OTKIOHEHUS.
O06yMBIBaIOT MPUYMHBI OTKIOHEHUN. OCYIECTBISIIOT CAMOKOHTPOJIb U
B3aUMOKOHTPOJIb.
OnTuueckue siBJIeHMS.
HctouHnku cBeTa: TEIIOBBIC, IIOMUHECIIEHTHBIE, UCKYCCTBEHHbIE. M3roTOBIEHUE
KaMepbl - OOCKypa U HCCIEJOBaHUE H300pKEHHUS] C TIOMOUIBIO MOJEIH.
MHorokpaTHoe U300pakeHHWE TMpeaMeTra B HECKOJNbKHX IUIOCKMX 3epKaiax.
N3roroBUThH MEPUCKON U C €ro MOMOIILI0 MpoBeCTH HaOmoAeHus. [IpakTuueckoe
UCITOJIb30BAHUE BOTHYTHIX 3€pKaJl. 3pUTEIbHBIE ULTFO3UH, IOPOXKIAEMBIE
peJIOMJIEHHEM cBeTa. Mupaxku. Pa3BuTue BOJIOKOHHOW onTUKHU. Mcnonb3oBaHue
3aKOHOB CBETA B TEXHUKE.

Jemoncmpayuu(c ncnonb3oBanueM odopyaoBanus «Touka pocTay)
1. PaznuyHble HCTOUHMKY cBeTa. 2. M3o0paxkeHue npeaMera B HECKOJIbKUX
wiockux 3epkanax. 3. M3o0pakeHue B BOTHYTHIX 3epkanax. 4. Mcmomb3oBaHue
BOJIOKOHHOM ONTHUKH. 5. YCTpoHCTBO (oTroamnmaparoB, KHHOIPOEKTOPOB,
KaJIEUIOCKOIIOB.
Jlabopamopnvie pabomul: 1. 3roToBaeHne kamepsl - 00CKypa U HCCIICIOBAHHE
U300pakeHusi C TMoMoIblo Mojenu. 2. llpakTudyeckoe NpUMEHEHHE IUIOCKUX
3epkan. 3. IlpakTudeckoe HCMOIB30BaHHE BOTHYTHIX 3epkai. 4. M3rortoBneHue
MepUCcKoNa U HaOIIOIEHUS C TIOMOIIIBIO MOJIEIIH.
Xapakmepucmuka 0CHOBHbIX U008 0esmMeNIbHOCHIU:
YpaBisitoT CBOE€H MO3HABATEILHOW M YUEOHOU JEATEIHLHOCTHIO TTOCPEIACTBOM
ITIOCTAaHOBKHM LIEJIEH, TUIAHUPOBAHUS, KOHTPOJIS,, KOPPEKLIMU CBOUX JIEUCTBUN U
OIICHKH YCTICITHOCTH YCBOCHUS. Boimenstor u GopMynupyroT MO3HABATEIBHYIO
1eb. BpIIensioT KOJIMYECTBEHHbIE XapaKTEPUCTHUKUH OOBEKTOB, 3a/IaHHbBIC
cinoBamu. [[pyHHMAOT TO3HABATENBHYIO LIEb U COXPAHSIOT €€ IPU BBINOJIHEHNUN
yaeOHbIX AeicTBruid. OCO3HAIOT CBOM JAEUCTBUS. VIMEIOT HaBBIKM KOHCTPYKTHUBHOTO
OOIIeHUsI B MAJIBIX TPyMIaXx.
Yes10Bek U mpupoaa
ABTOmMaTtnka B Hamel Ku3HU. lIpuMepbl HCMNONB30BAHMA ABTOMATHYECKUX
YCTPOMCTB B Hayke, Ha Mpou3BojcTBe M B ObITy. CpeacrtBa cBsi3u. Pamuo u
TEJICBUJACHHUE. AJIbTEPHATUBHBIC UCTOYHUKHU 3HEPTUU. BUIbI 37€KTpOCTaHLIMM.



TOUKA \!pocm

Heo6xoauMocTh 3KOHOMUM MPUPOJHBIX PECYPCOB M HUCIOJIBL30BaHUS, HOBBIX
AKOJIOTUYHBIX U 0€30macHbIX TexHoioruid. Hayka u 6e30macHoCTb Jto1ei.
Jlemoncmpayuu: 1. botomaTepuansl U claibl MO TEME.

Jlabopamopnvie pabomwi: 1.V3yueHue HEUCTBUN CPEICTB CBS3U, paguo U
TEJIEBUICHUS.

Xapaxmepucmuka 0CHOBHbIX 6UO08 0esIMENbHOCIU.

CamocrosTenbHO  (GOPMYIUPYIOT —[O3HABAaTENbHYIO 3afady. YMeET (Wiu
Pa3BUBAIOT) CIIOCOOHOCTh C TIOMOIIBIO BOIMPOCOB J0OBIBATH HEJOCTAIOIIYIO
UH(pOpMAIHIO.

9 kiaacc
Kunemaruka
Crioco0sl OITMCAHUS MEXAHUYECKOT O JIBVDKEHUS. Cucrema OTCYETA.

[IpsamonuneirinHoe naBukeHue. [IpgmonnHeHOE paBHOMEPHOE JBUXKEHHUE II0
mwiockoct. llepeMenieHne W CKOPOCTh MPU PABHOMEPHOM MPAMOJIMHEHHOM
JBUKECHUHN T10 TIOCKOCTH. OTHOCHUTENIBLHOCTh ABHXKEHUSA. CI0KEHUE JIBUKCHUU.
[IpyHuMn He3aBUCUMOCTH ABWXKEHUH. KpuBoimHEWHOe nBUXKEeHUE. J[BUKEHUE
Tena, OPOIIEHHOTO TOJ YIJIOM K TOpPU3OHTY. PaBHOMEpHOE IBIKEHHE TIO
OKPYKHOCTHU. YTJI0Basi ckopocTh. [lepron u yactora BpaiieHusi. CKOpocTh
U YCKOPEHHE IPU PaBHOMEPHOM ABUKEHUHU TI0 OKPY>KHOCTH.

Jlabopamopnvie pabomui(c UCNOAB30BaHHEM o0opyaoBaHus «Touka
pocTay):

N3ydenne nBmxeHus CBOOOHO Maaaroiero Tena.
N3ydenune IBUKEHUS IO OKPY>KHOCTH.
IIpumepnvie memovl NPOEKMHBIX U UCCTEO0BAMENLCKUX PAOOM:
OmnpeneneHue CKOPOCTHU PABHOMEPHOIO  JABWIKEHHUSI TIPU  HMCIOJb30BAHUU
TpeHaxepa «OeroBasi JOPOKKa.
HcTtopuueckass peKOHCTPYKIHS ONBITOB ['auiiest o onpeiesieHuI0 YCKOPEHUS
CBOOOTHOTO TIAJICHUS TEI.
[TpuHIIMTIBEI paGOTHI MPUOOPOB I U3MEPEHUS CKOPOCTEH U YCKOPEHUH.
IIpumeHeHune cBOOOIHOTO MACHUS JJIsl U3MEPEHUS PEaKIIMKU YeJIOBEKa.
Pacuer TpaekTopum qBHKEHUS EPCOHAXEU paccka3oB P.Paco.
Xapaxmepucmuka 0CHOBHbIX U008 OesmelbHOCmU.: YTeHHE U 00CYKICHUE TeKCTa
cTaTell MHTEPHET-CAalTOB, 0OCYKJICHHUE JIOKJIAJIOB M MPE3CHTAINI, COCTaBICHUE H
penieHue 3a1a4, 00cyxaeHue crnocoboB pemenus (moaroroska k OI'D o gusuke).
JIlnnamuka
Nueprmanbhubie cuctemsl orcueta. Cuna. 3akonsl HetoToHa. JIBrKeHUE Tena moA
JNIEUCTBUEM HECKOJBKHUX CHUJ. [[BUKEHME CUCTEMBbI CBSI3aHHBIX Tei. JlnHammuka
PaBHOMEPHOI'O JBUKCHUS MATEPUATIBHOM TOYKH MO OKpYXKHOCTH. Knaccel cui.
3aKOH BCEMHPHOTO TATrOTeHUs. J|BrkeHue miaHeT. ICKyCCTBEHHBIE CITYTHHUKH.
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Conneunas cucrema. Mcropust pazsutusa npeacrasieHnid o Beenennoit. Ctpoenne
1 3BoroL s BeeneHHou.

Jlabopamopnvie pabomui(c HUCHONAB30BaHUEM oOopynoBanusi «Touka
pocTay):

N3mepenne macchl Tena ¢ MCIHOJIb30BAHUEM BEKTOPHOTO PA3JI0KEHHS CHIIBIL.
N3yueHne KMHEMATUKU U JUHAMUKU PABHOYCKOPEHHOI'O ABWKEHHUs (HA MpUMEpe
MaiuHbl ATByJa). Y 3ydeHne TpeHUs! CKOJIbKECHHUS.

IIpumepnvle membl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

Ucropuueckass pekoHCTpykius omnbIToB KymoHa u AMOHTOHA MO OMNpeeTeHUI0
BEJIMYUHBI CUJIbI TPEHUS CKOJIBXEeHUs. [lepBble HCKYCCTBEHHBIC CITYTHUKU 3EMJIH.
Kak oTianyaroTcss MeXaHMYeCKHMEe TMpolecchl Ha 3eMiie OT MEXaHWYECKUX
nporeccoB B kocMmoce? Tena ConHeyHol cucteMbl. OTKPBITHUSI HA KOHYUKE MEpa.
Xapaxmepucmuka OCHOBHBIX U008 OesAmelbHOCMU: YTEHNE U 00CYKJIEHNE TeKCTa
cTaTel MHTEPHET-CAlTOB, 0OCYKJEHUE JIOKJIAJIOB M MPE3CHTAINi, COCTaBJIECHUE U
pereHue 3aaa4, oocyxaeHue crnoco0oB pemnieHus (moaroroka k OI'D o ¢puzuke).
NMmnyabce. 3aKoH coOXpaHeHUs HMITYJIbCa

Nmnynsc. M3MeHeHHe uMmylibca MaTepualbHOM Touku. CuctemMa Teia. 3aKoH
COXpaHEHHS UMITYJIbCA.

IIpumepnvle membl NPOEKMHBIX U UCCIE008AMENLCKUX pAOOM.:

PeaktuBHoe nBuxkenue B mpupoge. PacciepoBanme /ITII ¢ momMomipro 3akoHa
COXpaHEHHMs UMITYJIbCA.

Xapaxmepucmuka 0CHOBHBIX U008 OesiMeNbHOCU: YTEHUE U 00CYKEeHUE TeKCTa
cTaTel MHTEpHET-CaTOB, 00CYXACHHE JOKIAJ0B U MPE3EHTAIlMH, COCTABICHHUE U
pernieHue 3aaa4, 00cyxaeHue crnocodos pemienus (moaroroska k OI'D no duzuke).
Cratuka

PaBHOBecue Tena. MOMEHT cuiibl. Y CIIOBHsI paBHOBECUS TBepAoro teina. I[IpocTteie
MEXaHU3MBI.

Jlabopamopnvie pabomui(c HUCNOJAb30BaHHEM o0opyaoBaHus «Touka
pocTay):

Omnpenenenne MEHTPOB MACC PA3IMYHBIX TEJ (TPH CIOc00a).

IIpumepnvie memuvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

[IpuMeHeHne TMPOCTHIX MEXaHU3MOB B CTPOMUTEIBCTBE: OT 3EMJISTHKH 10
HeOockpeba. MccnenoBanne KOHCTPYKIIMM BEJIOCHUTIE A,

Xapaxmepucmuka 0CHOBHbIX U008 OesmelbHOCmU. YTCHUE U 00CYKICHUE TEKCTa
cTaTell MHTEPHET-CAalTOB, 0OCYKJICHHE JOKIQJ0B M MPE3CHTAIMI, COCTABIICHUE U
penieHue 3aaa4, 00cyxaeHne crmocoboB pemnieHus (moaroroska k OI'D mo dusuke).
MexaHnuyeckue KoJ1e0aHUs U BOJIHbI

Mexaandeckue konebanus. [IpeoOpa3zoBaHue OSHEPrHUM TPH MEXAHHUUYECKHUX
KoneOanmsix. MaTremaTHdecKuidi W TPYKUHHBIH  MasTHUKH. CBOOOIHBIE,
3aTyXalolllie W BBIHYXKJEHHbIE KoyieOaHusi. Pe3onanc. MexaHudeckue BOJHBI.
JInmvHa ¥ CKOPOCTh BOJIHBI. 3BYK.

Jlabopamopnvie pabomui(c HUCHOAB30BaHHEM oOopynoBanusi «Touka
pocTay):
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N3yuenue koneOaHnil HUTSHOTO MasiTHUKA.

IIpumepnvle membl NPOEKMHBIX U UCCIE008AMENLCKUX pAOOM.:

CrpyHHBIE MY3bIKaJbHbIe MHCTPYMEHTHI. KosebaTrenbHble CUCTEMBI B MPUPOJIEC U

TEXHHUKE.

Xapaxmepucmuka 0CHOBHbIX U008 OesimelbHOCMU: YTEHUE U 00CYKJIEHUE TeKCTa

cTaTel MHTEPHET-CalTOB, 0OCYX ACHHUE JOKJIAJ0B U MPE3EHTALUN, COCTABICHHUE U

pelieHue 3aaa4, 00cyxaeHue cnocodos pemienus (nmoaroroska k OI'D no dusuke).

JJIeKTPOMATHUTHBIE KOJI€0AHUS U BOJIHbI

[lepemennsbiit anekTpuueckuii Tok. KonebOarenbHbli KOHTYp. BBIHYXIeHHBIE U

cBoOo1HBIe DM KoJsiebanusi. DM BOJIHBI U UX CBOMCTBA.

IIpumepnvle membl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

[TpuHIUIIBI paANOCBS3U U TeleBUACHUA. Biausinue OM u3inyudeHuil Ha )KUBbIE

Opranu3msl. M3roToBieHne yCTaHOBKH JJIs1 JEMOHCTpPAIMU ONbITOB 1o OMU.

OnektpoMaruutHoe wu3nydyeHne CBUY-neun. Hcrtopuueckass peKOHCTPYKLHUS

ONBITOB AMIIEpa.

Xapaxmepucmuka 0CHOBHBIX U008 OesimelbHOCMU: YTEHUE U 00CYKICHHUE TeKCTa

cTaTel MHTEPHET-CaliTOB, 00CYXJACHHE JOKIAI0B U MPE3CHTAlUN, COCTaBICHUE U

penieHue 3aaa4, 00cyxaeHue cnocobos penieHus (moaroroska k OI'D no dusuke).

OnrTuka

Hcrounuku cBeta. [lelicTBusl cBeTa. 3aKOH MPSIMOJIMHEMHOTO paclpOCTpaHEHHUs

cBeTa. 3aKOH OTpakeHus ceTa. [locTpoeHne n3o0paxxeHuil B INIOCKOM 3epKalie.

3aKOH MPETOMIIEHUSI CBETA Ha IJIOCKOM TpaHULE ABYX OJHOPOIHBIX IMPO3PavyHBIX

cpen. Ilpenomnenue cBera B mnpusMme. Jlucnepcusi cBeTa. SIBIE€HHE MOJIHOTO

BHyTpeHHero oTpaxeHus. Jluuspl. Tonkue nuu3bl. [locTpoeHne n300pa)keHUH,

CO371aBa€MbIX TOHKUMU JUH3aMu. ['11a3 u 3penue. Ontudeckue mprudophl.
Jlabopamopnvie pabomui(c HCNOJAb30BaHHEM o0opyaoBaHus «Touka

pocTay):

DKCnepuMEeHTalIbHAs TPOBEPKA 3aKOHA OTPAKECHHUSI CBETA.

N3mepenue nokazaresns NpeaoMiIeHUs BOJIBI.

N3mepenne poKycHOro pacCTOSHUSI COOMpPArOIIEN JTHUH3BL.

IIpumepnsie memovl NPOEKMHBIX U UCCTEO0BAMENLCKUX PAOOM:

Hctopus ucciienoBanus CBETOBBIX SIBIICHUM.

Hctopuueckas pekOHCTpyKUHus Teneckona [ anumnes.

N3roroBneHne KamenaocKona.

Xapaxmepucmuka 0CHOB8HBIX 8UO08 OeamelbHOCMUY. YTEHNE U 00CYKIeHUE TEKCTa

cTaTell MHTEPHET-CAalTOB, 0OCYKJICHHUE JIOKJIAJIOB M MPE3CHTAINI, COCTaBICHUE H

penieHue 3a1a4, 00cyxaeHne crmocoboB pemierus (moaroroska k OI'D mo dhusuke).

DuU3MKa aTOMA U ATOMHOI'0 1/Ipa

Crpoenue aroma. I[lormomienue u ucnyckanue cBera artomaMu. Onrudeckue

cnekTpbl. OnbiTel Pe3epdopaa. [Inanerapnas monens aroma. CTpoeHUE aTOMHOTO

aapa. 3apsaoBO€ M MAacCOBO€ YHMCHA. SepHbIE CUIbl. DHEPIUsl CBA3U ATOMHBIX

anep. 3aKOH paJuoaKTHBHOro pacnanga. Anbda- u Oera-pacnansl. I[lpaBuiia

cMelieHud. SAnepHeie peakuuu. JleneHue u cuHTE3 sAnep. fAnepHas dHEpreTuka.
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Uctounnku sHeprum CosHoa W 3Be3A. Peructpanust sIEpHBIX HW3IYyYCHUMU.
BiusHue paguoakTUBHBIX M3JIYYEHHH Ha JKUBbIE OpraHu3Mbl. Jlo3uMeTpus.
DKoJ0ornyeckue npoodaeMsbl IACPHON IHEPTrEeTUKH.

IIpumepHuvle memvl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM!

Hcropus nzydenus aroma.

N3mepenune KI1J] conneunoit 6atapeu.

HeBuaumele n3nydyeHus B CIIEKTPE HATPETHIX TEJ.

Xapaxmepucmuka 0CHOBHbIX U008 OesimelbHOCMU: YTEHUE U 00CYKJIEHUE TEKCTa
cTaTel MHTEpHET-CalTOB, 00CYXJACHHUE JOKIAJ0B U MPE3EHTALUH, COCTABICHHUE U
pelieHue 3a1a4, 00cyxaeHue cnocodos pemienus (nmoaroroska k OI'D no dusuke).
®opMbl OpPraHu3anuyM 00pa3oBaTeIbLHOIO Mpouecca:

- TpyNIoBasi;

- UHAUBUAYyaJIbHAs;

- ppoHTaNBbHAS.

Beaymme TexHosioruu:

Hcnonb3yroTesi 3JIEMEHTHI CIIEAYIOUIUX TEXHOJIOTHM: MPOEKTHAas, MPOOIEeMHOTrO
oOydeHusi, HMHPOPMAIMOHHO-KOMMYHUKAIIMOHHAS, KPUTHUYECKOTO MBIIUICHHUS,
pOOJIEMHOr0 JIMajora, UrpoBas.

OcHoBHBIE MeTObI Pa00THI HA YPOKe:

Benymumu metonamu  oOydeHuUs  SBISIOTCA: YaCTUYHO-TIOMCKOBOM, METOJ
MaTEeMAaTUYECKOTO MOJEIUPOBAHUs, aKCHOMAaTUYECKAN METOI.

D opMBbI KOHTPOJIA:

Tax kak 3TOT KypcC SBJISIETCS TONOJHUTENbHBIM, TO OTMETKA B Oajylax HE CTaBUTCS.
VYyamuiicss yuyuTcs OLIEHUMBaTh ce0s M APYrUX caM, YTO IIO3BOJIAET pa3BUBATH
YMEHHSl CaMOaHallu3a M CIHOCOOCTBYET pAa3BUTHIO CaMOCTOSTEIbHOCTH, Kak
CBOMCTBY JIMYHOCTH Y4Yaullerocs. BpIsBIIEHHE INPOMEKYTOUYHBIX M KOHEYHBIX
pEe3yJbTaTOB  y4YallUXCAd IPOUCXOAUT 4Yepe3 IPAKTUYECKYIO JEATEIIBHOCTD;
3a4eTHBIC PAOOTHI:

* TeMaruyeckas NOJ0OpKa 3aJay pPa3IMYHOTO  YPOBHS  CIIOXKHOCTH C
IIPEACTABICHUEM pPa3HbIX METOAOB PEUICHHS B BHJE TEKCTOBOr0 NOKYMEHTA,
npe3eHTannu, (JIII-aHUMALMHA, BUAEOPOTUKA WK WeD - crpanuubl (caiita)

* BBICTaBKa IIPOEKTOB, IIPE3CHTALINN;

* IEMOHCTpPALMs 3KCHEPUMEHTA, KAUECTBEHHON 3a/1aud C KAYECTBEHHBIM (YCTHBIM
WIM B BHUJI€ NPUJIOKEHHS, B TOM YHCIIE, PE3CHTAlMEl) ONIMCAaHUEM IIpoliecca Ha
3aHATUH, PECTUBAJIC FIKCIIEPUMEHTOB; (PU3HMUECKHUE OIMMITUAIbI.
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Ne Hara Tema ypoxka Hcnosab3oBanue puMeya
n/n | TPOBENCHHS 000pyI0BaHNS LIEHTPA [HUE
ILnan | dakr €CTeCTBEHHOHAYYHOM
U TEXHOJIOTHYeCKOi
HAINIPaBJIEHHOCTEM
«Touka pocra»
1. Beenenue (1)
BBonnoe 3anarue. lLlenmu wu 3agaum | KommnbrorepHoe
1 Kkypca. Texnuka 0e30MacHOCTH. 000opyI0BaHNE
2. Poib DKCIIepuMeEHTA B JKU3HU YesioBeka (3u4)
Cucrema eMHUI, TTOHITHE O KommnbsrorepHoe
2 MPSIMBIX U KOCBEHHBIX H3MEPEHUSIX 000opyI0BaHNE
DuU3NYECKU IKCIIEPUMEHT. OGopynoBanue ist
Buapl pusndeckoro skcrepuMenTa. JIEMOHCTpaui
[MorpenrHocTh M3MepeHUs. Buabt
MOIPEITHOCTEN n3MepeHust. Pacuér
3 MOTPENTHOCTH N3MEPEHUSI.
JlaGoparopnas pabota OGopynoBanue 1Jis
«3mepenne oObemMa TBEPAOTO 71abopaTopHbIX paboT U
4 TCIIA). HpaBHna O(bopMJ'IeHI/IH YUYEHUUYECKUX OINBITOB
1abopaTOpPHON PabOTHI.
3. Mexanuka (84)
5 PaBHOMEpPHOE U HEPABHOMEPHOE OGopynoBaHue s
JBUKECHUSI. 1abopaTopHbIX paboT U
6 Fpa(bnquKoe MMpEaACTaBJIICHUC YYEHUYECKUX  OIBITOB
ABHKCHHA. (Ha Ga3e KOMIUIEKTOB
Pemenue rpa(bnqecxmu( 3ajad, st OT'9)
7 pacuer myTH U CpeJHel CKOPOCTH
HEPABHOMEPHOTO ABM)KCHUS.
8 [TonsiTHe MHEPLIMY U UHEPTHOCTH.
LlenTpoOexHas cuia..
9 Cuna ynpyrocrtu, cuiia TpeHus O6opynoBanue ajst
Ja00paTOPHBIX PabOT M
JlaGopartopnas pabota
«HccnenoBanrue 3aBUCUMOCTH YHCHIMICCRUR  OUBITOB
CHWJIBI YIIPYTOCTH, BO3HUKAIOIIEH B (na base xoMmIEKTOR
10 IPYXXUHE, OT CTeNeHH Ae(GopMalun s OI'9)
OPYKUHBD».
JlaGopatopHas paboTa
11 «Onpenenenue kKodppuureHTa
TPEHUsl Ha TPUOOMETPEY.
JlaGopatopHas paboTa Ob6opynoBanue s
«HccnenoBanue 3aBUCUMOCTH n1a0opaTOpHBIX padoT U
12 CHUJIBI TPEHUS OT CHUJIBI YUEHUYECKUX OTIBITOB
HOPMATHHOTO JIaBIICHUS.
4. 'mapocraruka (124)
13 [InoTHOCTH. 3anaua naps ['epona O6opymoBanue st
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\

Penienue 3a71a4 MoBBIIIIEHHOM JIEMOHCTpaIUi
14 CJIO)KHOCTH Ha pacueT TUIOTHOCTH
BELIECTBA.
15 Pemenne 3a1a4 noBRIICHHOM O6opynoBaHue Jyis
CJIOKHOCTH JIEMOHCTpAIii
16 JlaBnenue ®KUuJIKOCTH U raza. 3akoH
[Tackais
17 Coobmaronimecs: Cocyapl.
18 Jlabopartopnas padota OOGopynoBanue 1Jis
«M3roTtoBiieHne Mojieu (OHTAHAY MaboOpaTOPHBIX pabOT U
19 JlaGopatopHas pa6oTa VICHUYCCKUX  OIBITOB
«M3rotoBneHne Mo ienu (pOHTaHA» (Ha  0ase KOMIUIEKTOB
3akon [lackans. JIapneHue B st O
KUJKOCTSX H Ta3ax.
20 MunpaBnuyeckye MalIuHbL.
Coo0mraroniuecs: CoCypl.
271 BriTankuBaromas cumna. 3aKkoH OOGopynoBanue ist
Apxumena. JIEMOHCTpaui
JlaGopartopnast pabota OGopynoBanue ajis
22 «BbIssicHEHWE YCIIOBHS TUIABAHUS 1ab0pPaTOPHBIX paboT U
TEI. YUEHUYECKUX OTBITOB
23 bnoxk 3agau Ha 3axon Ilackas, OOGopynoBanue ist
3aKOH Apxumesa. JIEMOHCTpaun
24 bnoxk 3agau Ha 3axon Ilackas,
3aKOH Apxumena.
5. Cratuka (104)
25 bnox. Peryar. O6opynoBanue st
JIEMOHCTpaLUi
26 PaBHoBecue TBepapix Ten. MomeHT
cuibl.IIpaBuiio MOMEHTOB.
27 [entp TSKECTH. Uccnenosanue | O6opynoBanue aus
PA3IUYHBIX MEXaHUYECKUX CUCTEM JIEMOHCTpAIHi
28 KoM6unupoBanHble 3a1a4H,
UCIIOJIB3YSl YCIOBHSI PABHOBECHS.
29 KomOunupoBanHusie 3a1auu,
UCIIOJIB3YSI YCIIOBHSI PAaBHOBECHS
Jlaboparopnas paboTa O6opynoBanue st
«M3roroBnenue padoraromien 1abopaTopHbIX paboT H
30 cuctembl 6510K0BY». OdopmieHue YUEHUYECKUX  OIBITOB
paboTHI. (Ha 6a3ze KOMILJIEKTOB
Pabora Hag nmpoekToM «baokm». s OI'D
JlaGopatopHas pabota
«M3rotoBnenue padoraromiei
31 CHCTEMBI OJIOKOBY.
JlaGopatopHas paboTa Ob6opynoBanue s
«M3rotoBienue padoraromiei 1abopaTopHBIX paboT U
32 CHCTEMBI OJIOKOBY. YYEHHYECKHX OIBITOB
23 Odopmienue paboThI. KomMmnbrorepHoe
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\ 34 \ \ \ 3amura npoeKToB. \ 00opyioBaHue \
KanengapHo-temaruyeckoe mjianupoBaHue 8 Kjiacc
Ne [ara Tema ypoka Hcnoab3oBanue puMe
/il | TpOBEIEHUs 00opy10BaHNS LIEHTPA | YaHUC
ILnan | dakr €CTeCTBEHHOHAYYHOM
U TEXHOJIOTUYECKOI
HANIPaBJIEHHOCTEHl
«Touka pocra»
1. Beenenue (1u)
BBonnoe 3anstue. Llenmn m 3amaun | KomnbrorepHoe
1 Kkypca. Texnuka 0€30MacHOCTH. 000pyI0BaHNE
2. Tennosbie siByienusi (12 )
Pa3nooOpazue TemnoBeix sBiaeHUil. | KommbrorepHoe
2 TemnoBoe pacmupeHue Tei. 0o0opynoBaHue
JlaGopartopnast pabota OGopynoBanue 1Jis
«/3MeHeHus IIMHBI Tella pu 71abopaTopHbIX paboT U
3 HarpeBaHUH U OXJTAKICHHUI. YUEHHUYECKUX OTIBITOB
Tennonepenaua HaGmronenue OOGopynoBanue st
TETUIONPOBOIHOCTH BOJIBI U JIEMOHCTpAITHA
4 BO3/IyXa.
JlaGopartopnas pabota OOGopynoBaHue 1Jis
«M3mepenne ynenpHOU 1a00paTOPHBIX paboOT U
TEIIOEMKOCTH Pa3IUnYHbIX YUEHUYECKUX  OIBITOB
S BEILECTBY. (Ha 0aze KOMIUIEKTOB
[1naByiieHnEe U OTBEpICBAHUE. mst OI'D
JlaGopartopnas padora «OT/IMBKa
6 napauHOBOTO COJAATUKA»
JlaGopaTtopnas pabota O6opynoBanue 1jst
«HaOnronenue 3a niaBiaeHUEM 1abopaTopHbIX paboT U
7 JbAA» YUEHUYECKUX OTBITOB
Pemenue onuMImagHbIx 3a1a4 O6opynoBanue Juist
8 Ha YpaBHEHHE TEIUIOBOTO OajaHca JEMOHCTpAIHii
Pemenue onuMiuaaHbIx 3a1a4 O6opynoBanue Juist
9 Ha pacy€T TEIJIOBBIX IPOIECCOB JEMOHCTpAINi
10 JlaGopaTtopust KpucTayorpaduu.
Hcnapenue u koHaeHcaIusl. O6opynoBanue st
11 JIEMOHCTpaui
CocraB atmocdepsl, O6opynoBanue s
HaOII0ICHHE TTepexoa JIEMOHCTpALHH
HEHACBHIIIEHHBIX MTapOB B
12 HACBIIIECHHEIE.
BrnaxHocte Bo3myxa Ha pasHbix | OOopynoBaHue Ass
13 KOHTHHEHTaX JIEMOHCTpAIHA
3. DaexTpuueckue siBjenus (8u)
Muxkpomup. Moaenu atoma, O6opynoBanue amus
14 cymiecTBoBagiue 10 Hagana XX JIEMOHCTpanuit
Hcropus OTKpBITUS U ACHCTBUS KommerotepHoe
15 raJIbBAHMYECKOTO AJIEMEHTa 060pyIOBaHHE
16 Hctopus co3nanus 31eKTpodopHOit
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MaIIHHbI
OmneiTel BosbTa. DniekTpuueckuii KommnsrorepHoe

17 TOK B 9IIEKTPOIIHTAX. 060pya0BaHHE
Pemrenne onmumnuaaHeIxX 3a/1a4 Ha OOGopynoBanue 1Jis

18 3aKOHBI IOCTOSIHHOTO TOKa JIEMOHCTpAIHH
Habmtonenue 3aBucuMocTu O6opynoBanue s
COTIPOTHUBIICHUS ITPOBOTHUKA OT JIeMOHCTpALIHH

19 TEMIIepaTypHhI.
Jlabopartopnas padota OOGopynoBanue s
«OmnpeneneHne CTOUMOCTH 1ab0paTOPHBIX paboOT U
M3PACXO0JI0OBAHHOM JIEKTPOSHEPTUN | YIEHHUYECKUX  OIBITOB
10 MOIIIHOCTH MOTPEOUTENS U 1O (Ha 6a3e KOMILJIEKTOB

20 CUETUHKY» st OI'D
Pemienne onumnuaaHpIX 3a1a4 OOGopynoBanue st

21 Ha TEIJIOBOE JACWCTBHE TOKA JIEMOHCTpAIHA

4. DyleKTPOMArHUuTHbIE siBJIeHU (34)
DJEeKTPOMAarHUTHBIC SBJICHUSI. O6opynoBanue Juist

22 DNeKTpOU3MEpUTENbHbIE TPUOOPHI. | TEMOHCTpAIHiA
MarnutHasg anomanus. Marautaele | OGopymoBaHue st

23 Oypu JIEMOHCTpaui
PasnoBugnoctn

24 3JIEKTPO IBUTATENCH.

5. Ontuueckue siBjaeHus (74)
HcTounuku cBeTa: TCILIOBEIE, OOGopynoBanue st

25 JTFOMHHECIICHTHBIC JIeMOHCTpaLUii

DKCIEPUMEHT HAOJIOICHHE.
MHoOTOoKpaTHOE N300paKEeHHE
npeMeTa B HECKOJIBKHX TUIOCKHUX

26 3epKaiax.
N3roToBUTH IEPUCKOII U C €TO0 OOGopynoBaHue Ajis

217 MTOMOIIIBIO MIPOBECTH HAOIOACHHS JIEMOHCTpAaIuit
[IpakTHueckoe UCIoIb30BaHNE OOGopynoBaHue Ajis

28 BOTHYTBIX 3epKal JIEMOHCTpAaIuit
3pUTenbHbIE WILTIO3HUH, O6opynoBanue amus
MOPOXKIAEMbBIC TTPEIIOMIICHUEM JIEMOHCTpAaIui

29 cBera. Mupaxu.

30 Pa3BuTHE BOJJOKOHHOM ONITHKH
Hcnonb30BaHue 3aKOHOB CBETA B

31 TEXHHUKE

6. YenoBek u npupoaa (44)

32 ABTOMAaTHKa B HallIEH KU3HH . KomMmnerorepHoe

33 Paauo u TeneBuenune obopynoBaHue
AnbTepHATUBHBIE HCTOUHUKU

34 JHEpruu. Buasl 35eKTpoCcTaHIUMN
Hayxka ceronns. Hayka u

35 0€30MacHOCTb JOJICH.
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Hara Tema ypoka Hcnosab3oBanue pume
Ne IIPOBEICHUS 0o0opy10oBaHNS LEHTPA | YaHHE
n/n | Inan | dakr €CTeCTBEHHOHAYYHO
U TeXHOJIOTUYeCKOM
HAINIPABJIEHHOCTEM
«Touka pocra»
1. Beenenue (1u)
BBonnoe 3anstue. Llenmn m 3amaun | KommbrorepHoe
1 Kkypca. Texnuka 0€30MacHOCTH. 000pyI0BaHNE
2. Kunematuka (7 1)
CriocoObl onucanus O6opynoBanue s
2 MEXaHUYECKOTO JIBUKEHUS JIEMOHCTpaIuit
[IpsimonuHeliHOE paBHOMEPHOE OGopynoBaHue 1Jis
JIBH>KEHUE 10 TI0cKoCcTH? CMOTpS JIEMOHCTpAIIHiA
3 U3 KaKO¥ TOYKH HAOII0IaTh
OTHOCUTETHHOCTH JIBH)KCHHSL. O6opynoBanue Juist
4 CioxeHue IBUKEHUMN. JIEMOHCTpaun
Jlabopamopuvie pabomul: OOGopynoBaHue 1Jis
«M3ydenne IBIKEHHS CBOOOTHO 71a00paTOPHBIX PaboOT U
najarouiero renay, «M3ydenue YUYEHUYECKUX OTBITOB
S5 JBUKEHUS TeJa 10 OKPYKHOCTH
Kak u kyna noJsierena BUIIHeBas OGopynoBaHue s
KocTtouka? Pacuer TpaekTopuu JIeMOHCTpALHiA
JBUKEHHS TEJ U MIePCOHaXKeH
6 pacckasoB P.Pacns o Mionxay3eHe
HcTtopuyeckasi peKOHCTPYKIUS O6opynoBanue 1js
onbITOB ["anues no onpeneneHuo JeMOHCTpALIHi
7 yCcKOpeHus g.
Omnpenenenre CKOPOCTH O6opynoBanue s
PaBHOMCPHOI'O IBHXXCHHA IIPU HeMOHCTpaHI/Iﬁ
UCIOJIb30BaHUU TPEeHAXepa
8 «0eroBast JOPOKKay.
3. Ilnnamuka (8u)
Cuna Bony, cuia yOexaeHUus Uiu O6opynoBanue amus
9 cuna - ¢pusnyeckas BenuunHa? JEMOHCTpAINii
Jlabopamopnas paboma: Ob6opynoBanue s
10 «3Mepenune Macchl Tenay 1abopaTopHBIX paboT H
JIBM>KeHUE Tena Mo IeHCTBUEM YYCHHUYCCKHUX OMBITOB
11 HECKOJIBKUX CUJI
JIBU>KEHME CUCTEMBI CBSI3aHHBIX O6opynoBanue amus
12 TeN JIEMOHCTpanuit
JlabopamopHuvie pabomwi: |  OOOpyHOBaHHE IS
«3ydeHne TpeHus: CKOJIbKEHUSD) 1abopaTopHBIX paboT U
13 YYEHUUYECKHUX OTBITOB
Jlunamuka paBHOMepHoro aBkeHus: | O6opynoBanue ams
14 10 OKPY’KHOCTH JIEMOHCTpanuit
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Hcropus pa3Buths npeacTaBICHUI

O6opynoBanue Juist

15 o Beenennoii. ConHeynas cucTeMa. | JIeMOHCTpaIUii
OTKpBITHS HA KOHYUKE TIepa. O6opynoBanue i
[IepBbl€ HCKYCCTBEHHBIE CITYTHUKH JIEMOHCTpanui
16 3emutu.
4. Umnysbc. 3aKoH coxpaHeHusi UMIyJibca (34)
17 Kak BbI IXTy Ha30BeTE. .. KommnsrorepHoe
18 PeaktnBHOE NBHXKEHUE B IPUPOJIE. o0opyioBaHue
Paccnenosanune JITII ¢ nomonisro KommnsrorepHoe
19 3aKOHA COXPAHEHHUs UMITYJIbCa 000pyi0BaHKE
5. CraTuka (24)
Jlabopamopnas paboma: OOGopynoBanue ajis
«OmpeneneHue EHTPOB Macc 1ab0paTOPHBIX paboOT U
20 pa3IUYHBIX TN (TP CIOC00a)» YYEHUYECKUX OMBITOB
[IpumeHnenne npocTeIXx MexaHu3MoB | KommbrorepHoe
B CTPOUTENBCTBE: OT 3EMJITHKU JI0 00opyoBaHue
21 Hebockpebda
6. Mexannueckue KoJedanus M BOJHBI (34)
22 Buner MagTHUKOB 1 X KOJeOaHUHA OOGopynoBanue st
23 UYro mepeHoCHT BoJTHA? JIEMOHCTpAIHH
KonebarenbHble cucTEMBI B IPUPOJIE
24 U TEXHUKE
7. DJIeKTPOMArHUTHbIE KOJIeOaHUsI U BOJIHBI (24)
DKclepUuMeHTalIbHAs TPOBEPKA Kommnbroreproe
25 cBoiicTB DM BOIH. 06opyioBaHKE
Uccnenosanue snexkrpoMaruutHoro | KommnbrorepHoe
26 m3nydenns CBU-neun 06opyioBaHKE
8. Onruka (44)
. I3roroBnenue moaenu KomnsrorepHoe
27 KaJIel0CKOoTA. o6opy0oBaHKE
DKcrepuMeHTalIbHas TPOBEpKa O6opynoBanue amus
28 3aKOHA OTPaKEHHMsI CBETA. JEMOHCTpAIHii
Jlabopamopnas paboma: OOGopynoBaHue is
«3mepenune nokazarens 1abopaTopHbIX paboT H
29 IPEOMIICHUS BOJIBD) YUEHUYECKUX OTBITOB
Kak otnuuarorcs mokazarenu O6opynoBanue amus
30 MPENOMIICHUS [IBETHOTO CTEKJIa JEMOHCTpAIHii
9. ®u3uka aToMa ¥ aTOMHOTO siipa (44)
[Tornomienue u uCIyckaHue cBeTa KommbrotepHoe
31 atoMaMu. ONITHYECKUE CIIEKTPHI. 060pyIOBaHHe
H3mepenune KILJ COJIHEUHOU
32 Oarapeu KomMmnerorepHoe
Brnusinue pannoakTUBHBIX obopynoBaHue
33 U3ITy4YEHHUH Ha KUBBIE OPTaHU3MBbI
2 CriocoObI 3a1uTHl OT

PAaAOAKTUBHBIX I/ISJIy‘-ICHI/Iﬁ
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JIncr koppekTHpPOBKH padoueil MporpaMMbl

Jlara Jlata Conepxxanue OO6ocHoBaHue PexBu3nThI [Tonmuce
ypoKa | IpOBEICHUS | KOPPEKTUPOBKU IPOBEICHUS JOKYMEHTa | 3aMECTUTENS
1o o Qakxry (Tema ypoxa) KOPPEKTUPOBKH ( mata u Ne JUpEKTOpa
IJIaHy pHKa3a) o YBP
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	Планируемые результаты освоения программы внеурочной деятельности «Экспериментарий по физике» (с использованием оборудования «Точка роста») в 7-9 классах.
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