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IlosicHuTeILHAS 3aMUCKA
CTaTyC AOKYMEHTA

Paboyas mporpaMmMa coctaBjeHa Ha OCHOBE ITPOTPaMMbI OCHOBHOTO OOIIIET0 00pa3oBaHuUs
1o (U3MKEe U CKOPPEKTHPOBaHA ¢ yueToM nporpammel «Pmsuka 7-9» (H. C. Ilypsimesoii, H. E.
BaxeeBckoii, B. M. HUapyruna) cuctemsl «Beptukansy u yaeoHnoro miana MOY rumuazun No2.

[Iporpamma coctaBnena Ha ocHoBe DenepanbHoro 3akoHa ot 29 nekadbps 2012 romga Ne
273-03 «O06 obpazoBanuu B Poccuiickoit @eneparnum», OyHIaMeHTATBHOTO sIIpa COACPIKAHUS
obOmero oOpaszoBanus u TpeGoBanmii K  pesyiabratam oOyueHuss  DenepanbHOTO
roCyJapCTBEHHOTO O00pa30BaTEIbHOTO CTaHJapTa OCHOBHOTO 00miero oOpa3oBaHus (Mpuka3
MunucrepctBa obpaszoBanus ot 17.05.2012 Ne 413). IIporpamma omnpenenseT coiepiKaHue H
CTPYKTYpY Y4eOHOrO MaTepualia, IOCIeIO0BaTeNbHOCTh €ro HM3y4eHUs, MyTH (GopMHpOBaHUS
CHCTEMBI 3HAHUH, YMEHUH M CIIOCOOOB AEATEIHHOCTH, PAa3BUTHS, BOCIUTAHUS M COIMATH3AINN
yuamuxcs. IlkonbHbIl Kypc GuU3MKM — cHUCTEMOOOpa3yroUuil Jii €CTeCTBEHHOHAYYHBIX
MPEIMETOB, TIOCKOJBKY (PHU3MYECKHE 3aKOHBI, JIeKAIIMEe B OCHOBE MHUPO3JIAHUS, SIBISFOTCS
OCHOBOH COZIep)KaHUsI KypCOB XHMHH, ONOJIOTHH, TeoTpadun U acTpoHOMUU. Pu3nKa BOOpyKaeT
IIKOJIFHUKOB HAaYYHBIM METOJIOM TO3HAHUS, TO3BOJISIONIMM TIOJIy4aTh OObEKTUBHBIC 3HAHUS 00
OKPY)KaIOIlIEM MUDE.

Heau nporpamMmsel:

* OCBOEHHE 3HAHUIT 0 QyHJTaMEHTAIBHBIX (PU3NICCKUX 3aKOHAX W MPHHIIMIIAX, JISKAMUX B
OCHOBE COBPEMEHHOU (PHU3MUeCcKON KapTHHBI MUpa; Haubojee BaKHBIX OTKPHITHSAX B 00JaCTH
(bu3MKKM, OKa3aBIIUX OIpEeNeNsiolee BIMSIHUE HAa Pa3BUTHE TEXHUKU U TEXHOJIOTMH; METOJax
Hay4YHOTO TIO3HAHMSI IPUPOIbI;

* OBJIQJICHUE YMEHHUSIMU TPOBOJUTH  HAONIONEHUS, IUIAHUPOBATH U BBINOJHSTH
AKCIEPUMEHTHI, BbIIBUTATh TMIOTE3bl U CTPOUTH MOJEIH, IPUMEHSThH MOJTYy4YE€HHbIE 3HAHUS 10
¢bu3uke 1 OOBACHEHHS PAa3HOOOpPa3HBIX (U3NUECKWX SBICHUM ¢ CBOWCTB BEIIECTB;
MPAKTUYECKOIO  HCIOJIb30BaHMUS ~ (PU3MYECKMX  3HAHUN;  OLIGHMBATh  JOCTOBEPHOCTH
€CTeCTBEHHOHAY4YHOU HH(OpMaIINH;

* pa3BHUTHe M03HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEMH
B Ipolecce MpUOOpEeTeHHUs 3HAHMW M YMEHHM IO (HU3UKE C HCIOJIb30BAHHEM pa3IUUHBIX
HCTOYHUKOB MH(GOPMAIIUU U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUM;

* BOCIMTaHMe YOEKICHHOCTU B BO3MOKHOCTH TO3HAHUS 3aKOHOB MTPUPO/IbI; UCIIOIb30BaHUS
JNOCTHXKEHUM (u3nku Ha Onaro pa3BUTHS 4YETOBEYECKOM MHMBHIM3AIUHM; HEOOXOIUMOCTH
COTPYJHHYECTBA B MPOIIECCE COBMECTHOTO BBIMOJHEHUS 3aJ]1a4, YBAXKUTEJIBHOTO OTHOILICHHUS K
MHEHHUIO OMIMOHEHTa TMpH OOCYXIEHUH MpoOJIeM €CTeCTBEHHOHAYYHOTO COJEp KaHMUS,
TOTOBHOCTH K MOPAJIbHO-3TUYECKOW OLIEHKE HCIIOIb30BAHMS HAYYHBIX JOCTHXKEHUH, YyBCTBA
OTBETCTBEHHOCTH 3a 3aIlUTy OKPYKAIOIIEH Cpebl;

* HCNOJIb30BaHHE NMPUOOPEeTEeHHBIX 3HAHUI W YMEHUI 175 peuieHus MPakTUYeCKUX 3ajau
MIOBCETHEBHOM JKM3HH, oOecredyeHusi Oe30MacHOCTH COOCTBEHHON JKHM3HM, DPALMOHAIBHOTO
MIPUPOIOTIOIE30BAHUS U OXPAHBI OKPYXKAIOIIEH Cpebl.

3agaum nporpamMmeslI.

OCBOCHHME 3HAHMHM O MEXaHUYECKHUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX, KBAHTOBBIX
SBJICHUSAX; BEITMYMHAX, XapaKTEPU3YIOIIUX JTH SBJICHUS, 3aKOHAX, KOTOPbIM OHU MOJAYUHSIOTCS,
METOJlaX Hay4YHOTO IMO3HAaHUs NMPHUPOJbl U (HOPMHPOBAHHE HA TOW OCHOBE MPEACTABICHUH O
¢u3nveckoil KapTUHE MUPA.

OBJIa/IecHHe YMEHUSIMHM TPOBOJUTH HAOIIOAECHUS MPUPOJHBIX SBJICHHUH, ONUCHIBAThH UX,
00001maTe pe3yabTaThl HAOMIOACHUH, HWCHOJIb30BATh MPOCThIE M3MEPUTENbHbIE NMPUOOPHI I
u3yueHust (pU3MYECKUX SBIICHHUH, NMPEACTaBIATh pE3yabTaTbl HAOMIOACHUN WM W3MEPEHu# ¢
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MOMOIIBIO TaONuUIl, rpaMKOB M BBIABIATH HA 3TOH OCHOBE AMIIMPHUYECKHE 3aBHUCHUMOCTH;
NPUMEHATH TOJYYEHHBIC 3HAHHS Ui OOBSCHEHHS Pa3HOOOPA3HBIX MPHUPOTHBIX SBICHUU WU
IIPOLIECCOB, IPUHLMIIOB JEUCTBUS BaXHEHIIUX TEXHUYECKUX YCTPOMCTB [UI pELICHUs
¢bu3nvecKux 3a1ad.

pa3BUTHE IMO3HABATEJbHbIX HHTEPECOB, UHTEUICKTYaJIbHbIX M  TBOPYECKUX
CIOCOOHOCTEH, CaMOCTOSITEIBHOCTH B IPHOOPETEHNN HOBBIX 3HAHUI MPU PEeUIeHUN (HU3NIECKUX
3aa4 M BBIIOJHEHWU  OKCIEPUMEHTAIBHBIX  HCCIEHOBAaHUNA  C UCII0JIb30BAHUEM
MH(POPMAIIMOHHBIX TEXHOJIOTH.

BOCIIUTaHUe Y0e:KIeHHOCTH B BO3MOXHOCTU IIO3HaHUS MPUPOJbI, B HEOOXOIUMOCTU
Pa3yMHOI'0 MCIOJIb30BaHUS JOCTH)KCHMM HAyKM M TEXHOJIOTMM Ui JAJbHEWINEro pa3BUTHUSA
YeJIOBEUECKOro OOIIECTBA, YBAKECHHUS K TBOPIIAM HAYKHW W TEXHUKH, OTHOIICHHS K (H3UKE KaK
JJIEMEHTY YEJIOBEYECKOMN KYJIbTYPBHI.

NPUMEHEHHE IOJYYeHHbIX 3HAHUN M YMEHMH /UI1 DEIICHUS IPAKTHYECKUX 3a1ad
MOBCEJIHEBHOM KU3HHU, Ui oOecrieueHusi O€30IaCHOCTH CBOEH JKM3HHM, pPAlMOHAIBHOTO
MIPUPOIONIOJIB30BAHUS U OXPaHbl OKPYKAKOIIEH CPEIbI.

Mecto npeamera B geaepaibHOM 0A3MCHOM YUeOHOM IJIaHe U IJIaHe TUHMHA3UH

@OenepanbHblil 0a3UCHBIN yueOHBIM IIaH I 00pa3oBaTeIbHBIX yupexJeHui Poccuiickoit
®denepannun 0TBOIUT 242 4yacoB i 00s3aTENHHOTO M3yUeHUs ydeOHOTO npeameta «Dusukay,
U3 pacyera 2 -X y4eOHbIX YacOB B HEZENIO B 7-8 bIX KilaccaxX U 3-X yueOHBIX 4acoB B HEJEIIO B 9
knacce. CornacHo yueOHoMy miany MOY rumHazuu Ne2 Ha uzydeHue (GU3NKHA OTBOAMTCS 238
gacoB. M3 pacdera 2 -X ydeOHBIX 4acOB B HEAETIO B 7-8 BIX KJaccax W 3-X y4eOHBIX YacOB B
Hegeno B 9 kiacce B TeueHue 34 yueOHBIX HECIb.

O0mas xapaKTepuCTHKA M IEHHOCTHbIE OPUEHTHPBI MpeaMeTa

[Toctpoenue kypca oTiuyaeTcs OT TpaaumuoHHOTOo. OOyueHue (u3MKEe B OCHOBHOMU
IIKOJIE PAacCMaTPUBAETCS KaK 3Tal HEMpephIBHOIO GU3NYECKOro oOpa3zoBaHus, HAUUHAIOIIETOCs
B HAYAJIbHOM IIKOJIE ¥ 3aKaHYMBAIOIIETOCS B CTapIINX KJIACCaX, 1 OCHOBBIBAETCS HAa COLUAJIbHO-
JIMYHOCTHOM IMOAXOJE.

B cooTBeTcTBHM € 3TUM MTOAXOA0M BBIIAEISIOTCSA 4 TPYIIIbI LEIeH.

1. Vceoenue onvima npeowecmsyrowux nokonenuti: (HOPMHUPOBAHUE 3HAHUKM OCHOB
¢busuku: GakToB, MOHATUH, 3aKOHOB, PJIEMEHTOB (PU3UUECKUX TEOpUM; (popMHpOBaHUE 3HAHUI
00 3KCIIepUMEHTAIbHOM METOJE MO3HAHUS B (PU3UKE U MPEICTAaBICHUN O POJIM HKCIIEPUMEHTA
U TEOpUHU B MO3HAHUU; (GOPMUPOBAHUE MPEICTABICHUIN O JIOTUKE HAYYHOTO MO3HAHMS, 3HAHUN
0 MpUMEHEHHH (U3MYECKUX SIBICHUNW M 3aKOHOB B TEXHHUKE, SKCIEPUMEHTAIbHBIX YMEHHIA,
YMEHHUH OOBSICHATH SIBJICHUS, IPUMEHSITh 3HAHUS K PEHICHUIO MPAKTUYECKUX U TEOPETUUYECKUX
3a1a4; GopMUpOBaHUE PEICTABICHUN O 3HAUCHUHN (PU3UKH JUIsI TEXHUKHU U IPYTHX HAYK.

2. Pazeumue ¢hyHKYUOHAILHBIX MEXAHUBMO8 NCUXUKU pebeHKa. BOCTIPUATHUS, TaMSITH, PEUH,
MBIILICHUS.

3. @opmuposanue 0000UeHHBIX MUNOBBIX CBOUCME JTUYHOCMU. CAMOCTOSTEIbHOCTH,
3CTETUYECKOT0 BOCHPHUATHS MHUPA, YMEHUSI OLEHUBATH JOCTUKEHUS HAyKH, OCO3HABaTh MECTO
HPaBCTBEHHBIX MTPOOJIEM B HAyKe U 3KOJOTHHU; Pa3BUTHE OOIIMX YMCTBEHHBIX CLIOCOOHOCTEH.
4.Dopmuposanue UHOUBUOYANLHBIX CEOUCME TUYHOCMU: PA3BUTHE CHOCOOHOCTEW, MHTEpeca K
¢u3uke; GopMHUPOBAHHE MOTHBOB YUEHHUSI.

Pabouas nporpamma npegycmMaTpuBaeT (popMHpOBaHHUE Y IIKOJIBHUKOB 00IIey4eOHBIX YMEHUH U
HaBBIKOB, YHUBEPCAJILHBIX CITIOCOOOB AEATEIBHOCTH M KIIFOUEBBIX KOMIETEHLUH.
Ilo3nasamenvnas oesmenvbHoCmy

. Ucnonp3oBaHue METOJOB HAay4YHOT'O IIO3HAaHHA, TaKHX Kak HaGJIIO,[ICHI/IC, HU3MEPCHUC,

OKCIICPUMCHT, MOACIUPOBAHUC.

. (DOpMI/IpOBaHI/Ie YMCHHA pa3indyaTb (baKTLI, THUIIOTE3bI, MTPUYNHBI, CJICACTBUSA, 3AKOHBI, TCOPUH.
. OBJ'Ia,Z[eHI/IC AITOPUTMHUYCCKUMU criocobamu peUICHUs 3a1a4.

Hngopmayuonno - KOMMYHUKAMUBHAS 0eAMETbHOCb.
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CriocoOHOCTh MOHMMATH TOYKY 3PEHUS COOCCEeTHIKA U TIPU3HABATH MTPABO HA UHOE MHEHHE.
Hcnonb30Bath 1iist pelieHus y9eOHbIX 3a/1a4 pa3IuIHbIe ICTOYHUKH HH(O pMaIuu.
Peghnexcuenas desmenvrocme.

1. Bnadenue Hagvikamu CAMOKOHMPOs, YMeHUe Npedsudems pe3yibmamsl Ceoell
oesimenbHOCm.

B ocHOBy Kkypca (M3MKH TOJOXKEH DA HICH, KOTOpbIe MOXHO paccMaTpHBaTh Kak
MIPUHIIUIIBI €10 TOCTPOEHUS.

B cooTBeTcTBUYM C IPUHIIUIIOM yesrocmuocmu Kype 7-9 kimaccoB GOpMHUPYET MPEICTaBICHUE
KaK O KJIACCHYECKOM, TaK U COBPEMEHHOU (hPM3HKE, SABISETCS JIOTHIECKU 3aBEPIIEHHBIM U
COJIEP’KUT MaTepuai KIacCu4ecKoi (prU3MKU U HEKOTOPbIE BOIIPOCHl COBPEMEHHOMN (PU3UKH,
M3Yy4€HHE KOTOPBIX MO3BOJIIET CHOPMUPOBATH y yUaAIIMXCS IEPBOHAYANIbHBIE NTPEACTABICHUS O
IpaHuLaX IPUMEHUMOCTHU KIaCCUYECKUX TEOPUH.

B cooTBeTcTBUU C IPUHLUIIOM CUCIEMAMUYHOCHU I NOCE006AMeNbHOCIU B COJICPKAHUN
Kypca y4UThIBaeTCsl HayaJlbHas MOATOTOBKA [0 €CTECTBO3HAHUIO B HAYAJIbHOM LIKOJIE.

B cooTBeTcTBUM C IPUHIIUIIOM @@puamueHocmu pelycMOTpeHa ypoBHEBas JU(depeHnnanms;
U B IIporpamMMe Kypca 1 B yueOHUKax 3aJI0KEHbI JBa YPOBHS U3Y4EHUsI MaTepuaa:
00s3aTeNbHbI|, COOTBETCTBYIOLIUN MUHUMYMY COAEp KaHHsI OCHOBHOTO 00111ero 00pa3oBaHus, U
MOBBIIICHHBIM.

B cooTBeTCcTBUM C IPUHIUIIOM 2€Hepanu3ayuu MaTepual rpyrninupyercs BOKPYr CTEpHKHEBbIX
unen (pyHnaMeHTanbHBIX MOHATHI): SHEPTHUsl, B3aUMOJIEHCTBHUE, BEIIECTBO, rosie. Ocoboe
BHHMMaHUE yJensercs GOpMUPOBAHUIO Y yYAIIUXCsl HABBIKOB HAYYHOTO MO3HAHMUS,
OCYILIECTBIIEHUIO NIEPEX0/Ia OT SMIUPUUYECKOTO YPOBHS MMO3HAHUS K TEOPETHUECKOMY.

B cooTBeTcTBHU C IPUHLUIIOM ZyManumapu3ayuy BKIIOUEH MaTepyal, HO3BOJISIOIUI
YUaIIUMCSl OCMBICIHUTD CBSI3b PA3BUTHUS (PU3UKU C PA3BUTHEM OOILECTBA, MaTepUall
MHUPOBO33PEHYECKOI0 U SKOJIOTUYECKOTO XapaKTepa.

B cooTBeTcTBUU C IPUHLUIIOM UHmMeZpayuu ACTPOHOMHUYECKUI MaTepua B Kypce
UHTETPUPYETCA C PU3NIECKUM.

B cooTBeTcTBUU C IPUHIIUIIOM CHUPATIbHOZ0 ROCHPOEHUA KypPC PEATN30BaH TakKUM 00pasom,
YTO K U3Yy4EHUIO MEXaHUKH U JIEKTPUUYECTBA ydallluecs: 0OpallatoTCs 1BaX /bl HA pa3JIMYHbIX
YPOBHSIX, B COOTBETCTBUHU C UX MaTeMaTUYECKON MOATOTOBKON U MO3HABATEIbHBIMU
BO3MO’KHOCTSIMHU.

B coorBerctBum ¢ wnensiMu  oOydyeHHMA (DU3MKE y4allUXCsd OCHOBHOW INIKOJBI U
C(OpPMYJIMPOBAHHBIMU BBIIIE HAEAMH, MNOJOXKEHHBIMU B OCHOBY Kypca (DU3MKHM, OH HMeEeT
CIIEyIOIIEe COJICpKAHUE U CTPYKTYpY.

Kypc HaunHaeTcst ¢ BBeAEHUS, UMEIOILET0 METOJOJOrMUecKuil xapaktep. B Hem naercs
IIPEJCTaBICHUE O TOM, 4YTO M3ydaeT (u3uka ((pu3ndeckue sBICHHS, MPOUCXOAIINE B MUKPO-,
Makpo- M MEraMupe), paccMaTpHUBAIOTCA TEOPETHUECKUH M HSKCIEpUMEHTAIbHBIM METO]IbI
u3yudeHus: GU3NUECKUX SBJICHUH, CTPYKTypa (hpru3nyeckoro 3HaHUs (MOHATUS, 3aKOHbI, TEOPUH).
VYcBoeHue Marepuana 3Toil TeMbl 00€CleYeHO MpeIIIeCTBYIONCH MOATOTOBKON yJaluxcs 1o
MaTeMaTUKe U IPUPOJIOBENICHHIO.

3aTeM u3y4aroTcs SIBJICHUS MaKpOMHpPa, OOBSICHEHHE KOTOPHIX HE TpeOyeT MpHUBIICUYEHUS
3HaHUN O CTPOEHUM BellecTBa (TeMbl «J[BHXKeHHE M B3aUMOJEHCTBUE», «3BYKOBBIE SIBJICHUSY,
«CBETOBBIE SIBJICHUSAY).

Tema «IlepBoHavanbpHBIE CBENEHUS O CTPOECHUM BELIECTBA» IMPEIIIECTBYET H3YUEHHUIO
SBJICHUH, KOTOpbIe OOBACHSIOTCS Ha OCHOBE 3HAaHMM O CTpPOEHMM BellecTBa. B Hei
paccMaTpuBarOTCsS OCHOBHBIE IOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOM TEOPUH, KOTOPBIE 3aTEM
UCTOJB3YIOTCS MPU 0ObSICHEHUH TEIUIOBBIX SBJICHUN, MEXaHUYECKUX U TEIUIOBBIX CBOICTB ra3os,
KHUAKOCTEN U TBEPIBIX TEI.

W3ydyeHne »HIIEeKTpUYECKUX SBIEHUM OCHOBBIBAETCS HA 3HAHUAX O CTPOCHHUU aToOMa,
KOTOpBIE MPUMEHSIOTCS Jayee Ui OOBSCHEHHS SJIEKTPOCTATMUECKHX U AJIEKTPOMAarHUTHBIX
SIBJICHUH, DJIEKTPUYECKOI0 TOKAa U MPOBOJUMOCTH Pa3INYHBIX CPE.



Takum oOpazom, B VII—VIII kmaccax ydwamecs 3HaKoMsATCs ¢  Haubosee
pacrpoCcTpaHEeHHBIMH M JIOCTYIHBIMH JUII  UX [OHMMaHUS (U3UYECKUMHU  SIBICHUSMH
(MEXaHWYECKUMH, TEIUIOBBIMH, JJIEKTPHUYECKUMH, MAarHUTHBIMH, 3BYKOBBIMH, CBETOBBIMH),
CBOMCTBAMH TeJ U Y4aTCsi OObACHATH UX.

B IX knacce n3yuatorcst 60see cIoxKHbIe PU3UUECKUE SBICHUS U 00JIee CI0KHbBIE 3aKOHBI.
Tak, B IX kiacce ywamuecs BHOBb BO3BPAIAIOTCA K M3Y4YEHHMIO BOIPOCOB MEXAHMKH, HO Ha
JAHHOM JTalle MEXaHWKa MpeJICTaBlIeHa KaK IeocTHas (pyHaaMeHTalbHas (Gu3ndecKkas TCOpHs;
MPEIyCMOTPEHO H3Y4YCHHE BCEX CTPYKTYPHBIX JIIEMEHTOB ATOM TEOpPWH, BKIIOYAs 3aKOHBI
Hprotona u 3akoHbl coxpaHeHus. OOCYXTAIOTCs TpPaHHUIBl NPUMEHUMOCTH KIACCHYECKOU
MEXaHHUKH, €€ OOBSICHUTENBHBIC U MPeICKa3aTeNIbHbIe (DYHKIINU.

3arem crnenyer TemMa «MexaHMYECKHWE KOJICOaHWS W BOJIHBI», IO3BOJIAIONIAS ITOKA3aTh
MPUMEHEHHE 3aKOHOB MEXaHWKH K aHalIM3y KOJICOATENbHBIX M BOJHOBBIX IIPOIIECCOB U
co3naromias 6a3y Ut U3y4eHHUs dIIEKTPOMArHUTHBIX KOJIeOaHMH U BOJTH.

3a TeMoil «DNEeKTPOMarHUTHBIE KOJEOAHUS W AIEKTPOMAarHUTHBIE BOJHBD) CIEIyeT TeMa
«OJIeMEHThl KBAHTOBOM (U3UKW», COJAEpKaHME KOTOPOW HampaBlieHO Ha (QOpMHUpPOBAHUE Yy
yUYaIIKUXCsi HEKOTOPBIX KBAaHTOBBIX MPEJCTABICHNUH, B YACTHOCTH, TPEJICTABICHUH O JAyalu3Me U
KBaHTOBAHWU KaK HEOTHEMJIEMBIX CBOWCTBAX MHUKPOMHpA, 3HAHHH 00 0COOEHHOCTSIX CTPOCHHS
aToMa M aTOMHOTO sI7Ipa.

3aBepiiaercs Kypc Temoil «BceneHHas», mo3Bossitomie cQopMupoBaTh y ydalIuxcs
CHCTEMY aCTPOHOMHYECKUX 3HAaHUH 1 TI0Ka3aTh ACHCTBHE (PU3NIECKUX 3aKOHOB B METaMupe.

Kypc ¢u3ukn HOCHT 3KCIIepUMEHTATBHBIA XapaKTep, MOATOMY OOJIbIIIOE BHUMAaHHE B HEM
YIIEIEHO JIEMOHCTPAIMOHHOMY JKCIIEPUMEHTY W MPAKTHUYECKUM paboTaM yJamiuxcsi, KOTOpbIe
MOTYT BBITTOJIHATHCS KaK B KJIACCE, TaK M JOMa.

Kak yxe yka3piBaioch, B Kypce peajqu3zoBaHa uies ypoBHeBoW muddepennmanum. K
TEOPETUUECKOMY MaTepuay BTOPOro ypOBHs, IOMUMO 0053aTeIbHOTO, T. €. MaTepuana NepBoro
YPOBHS, OTHECEHBI HEKOTOPbIE BOIPOCHI HUCTOPUM (U3UKU, MaTepuas, HU3y4eHHE KOTOpOro
TpeOyeT Xopolled MaTreMaTH4eCKOH IMOATOTOBKM M Pa3BUTOr0 aOCTPAKTHOIO MBILIUICHHUS,
npukiaagHoil  marepuan. IlepedyeHp npakTudeckux paboT Takke BKIIOYaeT paloTHhl,
oOsi3aTesbHBIE A1 BCEX, W PabOThI, BBINOJHSIEMbIE YJYallUMUCS, H3y4alOlIMMU Kypc Ha
MIOBBIIIEHHOM YpOBHE. B TekcTe mporpammsl Bbl€NEHbl IEPBbIH U BTOPOH YpOBHHU, IPU 3TOM
[IpearoaraeTcs, 4To BTOPOH ypOBEHb BKIFOUAET MaTepUall IEPBOI0 YPOBHS U JONOJHUTEIbHbIE
BOIIPOCHI.

JUis KaX0ro Kjacca MpeaycMOTPEHb! JONOJHHUTENbHBIE TEMBl, KOTOPbIE M3Y4alOTCs IpPU
YCIOBHM YCHEIIHOTO W3Yy4EHMs Yy4yalllUMHUCS OCHOBHOIO MaTepHuaja W Hajauuusi BpemeHu M3
NIEPEUYMCICHHBIX TeM BblOMpaeTcs MO0 OJHAa Ui BCECTOPOHHEro M3ydeHus, Jinbo
paccMaTpUBarOTCsl U30paHHbIE BOIPOCHI M3KaXA0M TeMbl. TeMbl 1mojoOpaHbl TakuM 00pazoMm,
4TOOBI MOXHO ObUIO IpoBecTH 000O0IIeHNe 3HAHUN yyaiuxcs. JlONMOJHUTEIbHBIE TEMbI TaKKe
mddepeHnpOBaHbI [0 YPaBHEHHUSIM.

®opMbl, METOIbI, TEXHOJIOTHH 00y4YeHHs
a) Ypok wu3ydyeHuss HoBoro marepuana. Croga BXOIAT BBOJHAs M BCTYHNUTEJIbHAs YacTH,
HaOII01eHUS U cOOp MaTEpUANIOB - KAK METOMYECKHE BAPHAHTHI YPOKOB:
Buowi: ypok-nekuus, ypok — Oecena, ypok ¢ HCIOJIb30BaHUEM y4eOHOTo BUAEO(HIbBMA, YPOK
TEOPETHUECKUX MM MPAKTUYECKUX CaMOCTOSTEIbHBIX paboT (MCCae10BaTeIbCKOIO THIIA), YPOK
CMeIlaHHbI}N (COYeTaHue pa3IMYHBIX BUJOB YPOKA HA OJHOM YPOKE).
0) VYpoku COBEpUICHCTBOBaHMS 3HAHUM, yMeHMH | HaBblkOB. Cioa BXOAAT YPOKH
(dbopMupoBaHMS YMEHUI U HABBIKOB, 11€JI€BOT0 MPUMEHEHUS YCBOEHHOTO U JIp.:
Buowvi:  ypok camMocCTOSITEeNbHBIX paboOT, YpoK - JabopaTopHas paboTa, YpOK MpPaKTHYECKUX
paboT, ypOK-3KCKYpCHsl, CEMUHAP.
B) Ypok 0000menust u cucremaruzanuu. Croa BXOJSAT OCHOBHBIE BHJBI BCEX ISATH THIIOB
YPOKOB:



- YpPOK-CeMHUHap, ypOK-KOH(EpEeHIHs, UHTEIPUPOBAHHBII YPOK, TBOPYECKOE 3aHITHE, YPOK-
JMCITYT, YPOK- J€TI0Bast/poJieBast Urpa.

r) YpoKu KOHTPOJIA, yueTa U OIICHKU 3HAHUI, YMEHUM U HaBBIKOB:

Buowi:- yctHas ¢opma mpoBepkH ((PppOHTANbHBINA, MHAUBUAYAJIbHBIA M TPYNIIOBOH OMpOC),
MUCHbMEHHAs MTPOBEPKA, 3a4€T, 3aYETHBIC MPAKTHUECKUE U Ja00paTOpHBIE Pa0OThI, KOHTPOJIbHAS
(camocrosiTenbHast) paboTa, CMEIMIAaHHBIA YpPOK (COYeTaHWE TpeX TEPBBIX BHUJOB), YpPOK-
COpPEBHOBAHHUE.

1) KomOuHUpOBaHHBIE YPOKH: Ha HUX PEIIAIOTCS HECKOJIBKO AUJAKTHYECKHX 3a/1a4.

@ opMbl, cIOCOOBI U CPeICTBA MPOBEPKHU CUCTEMbI OIIEHKH Pe3yJIbTATOB 00y4YeHusl
Ilepeuenvy konmponsHvix padom, 1adopamopusix padom

Ilepeyenb KOHTPOIBHBIX PadoT MO pu3KMKe B 7 KJacce
Kontponsnas pabora Nel 1o teme «/IBuxenue. [110THOCTBY.
KparkoBpemenHast KOHTposibHast pabota Ne2 mo teme «CHItbl B IPUpPOIe»
KparkoBpemenHast kKoHTpostbHast pabota Ne3 o teme «IIpocTbie MexaHU3MBD» (ITOJIYTOI0Bast)
KonTtponbHas pabota Ned 1o reme «3BYKOBBIE SIBICHUS
KonTponbHas pabora NeS o reme «CBETOBbIE SIBICHUS.

IIepeyeHb KOHTPOJIBLHBIX padoT o pusuke B 8 Ki1acce
Bxo1HOM KOHTPOJIb
KonTponbnas pabora Nel no teme «MexaHudeckre CBOWCTBA )KUJIKOCTEH U ra30B»
Kontponbras padota Ne2 o teme «IIpoMexyTOUHBIN KOHTPOJIBY»
KonTtponbras padotaNe3 «TernmoBsie CBOMCTBA ra30B, KUJIKOCTEH U TBEPABIX TEID»
Hrtorosas kouTposbHas padora Ned

IlepeyeHb KOHTPOJIBLHBIX PadoT no pusuke B 9 KiIacce
BxoiHOM KOHTPOJIb
Kontponbras padotaNel no teme «MexaHnueckoe IBIKEeHHE. 3aKOHbI HproToHa»»
KounTposbnas pabotaNe2 o Teme «3aKOHbBI COXpaHEHUS
Kontponsnas padora Ne3 no teme «IIpomexxyrounasi KOHTpoJibHas paboTa»
Kontponbnas pabora Ned o reme «neKTpoOMarHuTHbIE KOJeOaHUs U BOJTHBD)
KontponbHas padorta Ne5 o temMe «3eMeHThI KBaHTOBON (DU3UKI
Hrorosas koHTpoJIbHAs paboTa

Ilepeuennb JaGopaTopHbIX padoT Mo pusuke B 7 Kiaacce
JIaGoparopHas pabota Nel M3mepenue 1uinHbl, 00beMa U TEMIIEpaTyphl Tella
JIaGopatopHas pabota Ne2 3mepeHue pa3MepoB MabIX Tel
JIaGopatopHas pabota Ne3 3mepeHue BpeMeHu
JIaGopatopHas pabota Ne4 I3yyeHue paBHOMEPHOTO IBHKEHUS
JIaGopatopHas padota NeS 3mepeHune Macchl Tea Ha PhIUAKHBIX BECAX
JIaGopatopHas pabota Ne6 I3mepeHue MI0THOCTH BEllecTBA TBEPAOTO Tela
JIaGopatopHas pabota Ne7 I'paynpoBka JMHaAMOMETpPa U U3MEPEHHE CHIT
JIabopatopHas pabota Ne8 M3mepenue kodpduiimeHTa TpeHUs: CKOIbKEHUS
JIaGopatopHas pabota Ne9 M3ydyeHue ycioBusi paBHOBECHS pblyara
JIaGopatopHnas padora NelO N3mepenune KII/[ npu nogbeme Tena no HaKJIOHHOM MIIOCKOCTH
JIaGopatopHas pabota Nell Habmtonenue npssMOIMHEHHOTO paclpoOCTpaHEHUs CBETa
JIaGopatopHas pabota Nel2 V3zyueHue siBIeHUs OTpa>KeHHsI CBETa
JIabopatopHas padota Nel3 M3zyueHue siBIeHHs MPETOMIICHUST CBETa
Jlaboparopnas pabota Nel4 M3yyeHne nzoOpakeHus, JaBaeMOro JTHH30M

Ilepeyens 1abopaTopHbix padoT no gpusuke B 8 Kiacce



JIaboparopuas pabota Nel V3MepeHre BHITATKUBAIOIICH CHITBI

JIaboparopHas pabota Ne2 CpaBHEHHE KOJUYECTB TEIUIOTHI IPU CMEITUBAHUH BOJIBI PA3HOM
TeMIIepaTyphl

Jlaboparopnas pabota Ne3 N3mepeHue ynenpHOM TEIUIOEMKOCTH BEIIECTBA

Jlaboparopuas pabota Ned COopka IEKTPUIECKON IENMU U U3MEPEHUE CHIIbI TOKA Ha
pa3IMYHBIX €€ y4acTKax

JlaboparopHas padota Ne5 H3mMepeHne HaNpsHDKCHUS HA PA3IMIHBIX YUaCTKaX JIEKTPHICCKON
nenu

Jlaboparopuas padota Ne6 3MepeHue cCOMpOTHRIICHUS TPOBOAHHUKA ITPU TIOMOIIIHA BOJIBTMETPA
U amrepMmerpa

Jlaboparopras padota Ne7 3MepeHre MOIIHOCTH IEKTPUIESCKOTO TOKA

JlabopaTtopHnast pabota Ne8 MN3mepeHue paboThl AMEKTPUUECKOTO TOKA

Ilepeuens J1abopaTopHbIX padoT no ¢pusuke B 9 Ki1acce
JIaboparopHas padota Ne 1 «MccnenoBanue paBHOyCKOPEHHOTO JBHXKEHUSD)
JIaboparopHas padota Ne2 «M3ydyeHue kojneOaHUH MaTeMaTHYECKOIO MassTHUKa»
JIabopatopHras padota Ne3 «M3yueHne KoneOaHud TPY)KUHHOTO MasTHHKA»
JlabopaTtopHnas pabota Ned «3mepenne yCKOpeHHUs: CBOOOTHOTO A IeHHUs ¢ TTOMOIIBIO
MaTEMaATHYECKOI'O MassTHHUKA»
JlabopaTtopHuas pabota Ne5 «3ydeHne paboThI SJCKTPOABUTATENS TOCTOSTHHOTO TOKa
JlaboparopHas padoTa Ne6 «I3ydcHue SBICHUS IEKTPOMArHUTHOW WHIYKITHIDY
JlaGoparopHas padota Ne/ «OnpeneneHre pa3MepoB JIyHHBIX KpaTepPOB»
JlabopaTtopHnas pabora Ne8 «Onpenenenre BICOTHI U CKOPOCTH BBIOPOCA BEIIECTBA U3 BYJIKaHA
Ha cnytHuke FOnurepa Moy

IInanupyemble pe3y/bTaThl 0CBOECHHS NpeaMeTa

Yuenuk 7 Kjacca J0JI3KeH:

3HATHL/MOHUMATD:

CMBICJI TIOHATHH: (GU3NYECKOE SBJICHHE, (PU3UYECKUN 3aKOH, BEIIECTBO, B3aMMOJICHCTBHE;
CMBICIT (PU3UYECKUX BEITUYHH: IIyTh, CKOPOCTh, Macca, INIOTHOCTh, cuiia, naBienne, KI1/I;

cMmbIch pusnuecknx 3akoHoB: [lackans, Apxumena.

YMmern:

OTNHUCBHIBATh W OOBSICHATH (PU3UYECKUE SIBICHHUS: PABHOMEPHOE NPSIMOJUHEHHOE IBUIYKEHUE,
nepenavy AaBJICHUS KUAKOCTAMU U ra3aMH, TIaBaHue Tei, Juddy3uio;

UCIO0JIb30BaTh (U3MYeckre MNpHOOPbl W HM3MEPUTENbHbIE WHCTPYMEHTBI JJIsl H3MEpEHHs
(bu3MYECKUX BEIMYMH: PACCTOSIHUS, TPOMEXKYTKA BPEMEHH, MacChl, CUJIbI, 1aBIICHUS;
MIPEJICTaBIATh PE3yAbTaThl U3MEPEHHI C MOMOIIbI0 TaONHUI, Tpa@HUKOB U BBIABIATH HA 3TOM
OCHOBE SMIIUPUYECKUE 3aBHUCHUMOCTH: MYTH OT BpPEMEHH, CHJIbI YIPYTOCTH OT YIUTMHEHUS
MPYKUHBI, CUIIBI TPEHUS OT CHJIBI HOPMAJILHOTO JIaBJICHHUS,

BbIpaXkaTh Pe3yIbTaThl H3MEPEHUN U pacueToB MexyHapOJAHOU CUCTEMBI;

MPUBOJIUTH TPUMEPHl MPAKTHUECKOTO HUCTOJB30BaHHUS (PU3NYECKHX 3HAHUH O MEXaHHYECKUX
SIBIICHUSAX,

peuiaTh 3a/1a4i Ha TPUMEHEHNE U3yUYEeHHBIX (PU3NUYECKUX 3aKOHOB;

OCYILIECTBIISITH CAMOCTOATEIBHBIN MOUCK MH(OPMAIIMK U UCTIONH30BaTh TPUOOPETEHHBIE 3HAHUS
€CTECTBEHHOHAYyYHOTO COJIEP’KaHUsl C MCIOJIb30BAHHEM pA3JIUYHBIX HCTOYHUKOB (ydeOHBIX
TEKCTOB, CIIPABOYHBIX U HAYYHO-TIOMYJIIPHBIX M3IaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYpCOB
Wurepuera), ee oOpabOTKy U TpeAcCTaBiIeHHE B pa3HbIX (GopMax (CIOBECHO, C MOMOIIBIO
rpaduKOB MaTeMaTHYECKIUX CUMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM).



HCIIOJIB30BaTh HpI/IO6p€T€HHbI€ 3HaAHUA W YMCHHUA B HpaKTH‘IeCKOﬁ JACATCIIBHOCTH U
HOBCCHHCBHOﬁ KHU3HH  JJIA: oOecreucHHsT OC30IIACHOCTU B mponecce HCIOJIb30BaHHUA
TPAHCIIOPTHBIX CPECACTB, PAIMOHAJIBHOI'O MPUMCHCHUA ITPOCTBIX MCXAHU3MOB.

Yuyennk 8 ki1acca 10JKeH:

3HATH/MIOHUMATD:

CMBICJI TIOHSITUH: BEHIECTBO, AJIEKTPUYECKOE I10JIe, MAarHUTHOE IOJIE. aTOM. aTOMHOE Spo.
HMOHU3HUPYIOIIEE U3Ty4eHHUE.

cmbich pu3ndecknx BenmuuH: KIIJI, BHyTpeHHSIS SHEPTHs, TeMIIeparypa, KOJMYECTBO TEIIOTHI,
yAeJIbHAs TEIJIOEMKOCTh, BJIAXKHOCTh BO3/yXa, AIEKTPUUECKUN 3apsll, Cujia 3JIEKTPUUYECKOTO
TOKa, DSJEKTPUUYECKOE HAMpPSIKEHUE, DJIEKTPUUYECKOE COMPOTUBIICHHE, paboTa W MOIIHOCTH
ANEKTPUUECKOTO TOKA, (DOKYCHOE PACCTOSIHUE JTMH3HI.

CMBICT (DU3UYECKUX 3aKOHOB: COXpaHEHUs JHEPTUU B TEIUIOBBIX IpoIleccaX, COXPaHEHUS
JNeKTpUYecKoro 3apsna, Oma s yvactka 1uenu, Jhxoyns—JleHna, mTpsIMOJMHEHHOTO
pacrpoCTpaHEeHHs CBETA.

Ymerb:

OTUCHIBATh U OOBSACHATH (DU3UYECKUE SIBJICHHS: TEIIOMPOBOTHOCTh, KOHBEKIIMIO, H3Ty4CHUE,
WCTIapeHne, KOHJCHCAIMIO, KWIIEHWe, IUIaBJICHWE, KPUCTAJUTM3AIlUI0, JJICKTPHU3AINIO,
B3aUMOJICHICTBUE AJIEKTPUYECCKUX 3apsI0B. B3aMMOJICHCTBHE MAarHUTOB, JEHCTBHE MarHUTHOTO
MOJIsi Ha TMPOBOJHHUK C TOKOM. TEIJIOBOE JCHCTBHE TOKA, SJIECKTPOMATHUTHYIO WHIYKIIHIO.
OTpaKEHHUE, TPEIIOMIICHUE CBETA.

WCIIOJIb30BaTh (PU3MUECKHE TMPUOOPHI M MHCTPYMEHTHI JUIsl U3MEPEHUs] (PU3MUECKUX BEJIIMYWH:
TeMIIEPaTyphl, BIAKHOCTH BO3/yXa, CUIIbI TOKA, HAMPSHKEHUS, DIIEKTPHUYECKOTO COTIPOTHUBIICHHUSI,
PpaboThl ¥ MOIIIHOCTH AJEKTPUUYECKOTO TOKA.

MIPEJICTaBIATh PE3yAbTaThl U3MEPEHHUI C MOMOIIbIO TaONUL, rpa@HUKOB W BBIABIATH HA 3TOM
OCHOBE SMITMPUYECKHUE 3aBUCHMOCTU: TEMIIEpaTyphl OCTBHIBAIOIIETO Tejla OT BPEMEHH, CHIIbI
TOKa OT HaIlPsDKEHUS HAa YYacTKe LIETH, yIla OTPaXeHHs OT yriia HaJeHusl.

BripaxkaTs pe3ynbTaThl U3MEPEHUN U pacueToB MeXIyHapOJHON CUCTEMBI:

[IpyBoauT, mHpUMEpPbl  NPAKTHUYECKOTO  HCIOJIb30BAHUA  (DU3UYECKUX 3HaHUK 00
AJIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSX.

Pematsp 3a1aun Ha IPUMEHEHHE N3YUYEHHBIX (PU3HUECKUX 3aKOHOB;

OcyiecTBIATh CaMOCTOSITENbHBIN MOUCK MH()OPMAIMK €CTECTBEHHOHAYYHOTO COJEPKAaHUS C
UCIIOJIb30BAHMEM DPA3JIMYHBIX HCTOYHUKOB (Y4€OHBIX TEKCTOB, CHpPaBOYHBIX M HAy4yHO-
MOMYJISIPHBIX W3/1aHUM, KOMIBIOTEPHBIX 0a3 MaHHBIX, pecypcoB MHTepHera), ee 00pabOTKy U
MpeJcTaBjeHre B pa3HbIX (opMax (CIOBECHO, C MOMOUIbI0 TIpadUKOB, MaTeMaTHYECKHX
CHUMBOJIOB, PUCYHKOB M CTPYKTYPHBIX CXEM).

Hcnonb3oBath mNpuOOpETEHHbIE 3HAHWA M YMEHUS B TMPAKTUYECKOW JAEATEIbHOCTH W
MOBCEIHEBHOM KU3HU uisi: obecredeHuss O€30MacHOCTH B MPOLIECCE HUCIOIb30BAHUS
ANIEKTPOOBITOBBIX ~ MPUOOPOB,  DIEKTPOHHON  TEXHUKU;, KOHTPOJIA 32  HCIPABHOCTHIO
AIIEKTPOTIPOBOJIKH B KBAapPTHPE; PAlMOHATBHOTO NMPUMEHEHHUS MPOCTBIX MEXAaHU3MOB; OICHKH
0€30MacHOCTH paJralMoHHOro (hoHa.

Yuenuk 9 Kj1acca J0JIKeH:
3HATL/MOHUMATD:

CMBICTT TIOHATHI: (Qu3MUeckoe sBIeHHE, (UINYECKHI 3aKOH, B3aWMOJEUCTBUE,
ANEKTPUYECKOE MOJIe, MArHUTHOE T0JI€, BOJIHA, ATOM, aTOMHOE SJIpO.

CMBICJI BEJHMYMH: IyTh, CKOPOCTb, YCKOPEHHE, HUMIYJIbC, KHHETHYECKas 3SHEprus,
MOTEHIUAIbHAs PHEPTUA.

CMBICT (PU3UYECKHX 3aKOHOB: HbIOTOHA, BCEMUPHOTO TATOTEHUS, COXPAHEHUS UMITYIIbCa
1 MEXaHUYECKOM IHEPTUH.

YMmerh:



OMMUCBHIBATh M OOBACHATH (PU3MUECKHE SBIICHUS: PAaBHOMEPHOE MPSIMOJIMHEHHOE JBHKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHHE, MEXaHWYECKHe KOJICOaHUs M BOJIHBI, JCHCTBHE
MAarHUTHOTO I10JIS HA IIPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHYIO MHIYKIUIO.

UCTOJB30BaTh (PU3UUECKUE NPUOOPHI UIs U3MepeHHs (PU3MYECKHX BEIUYMH: PACCTOSIHHUA,
IIPOMEXKYTKA BPEMEHH.

MPEJCTaBIATh PE3YJIbTaThl M3MEPEHHH C MOMOIIbI0 Talbiwil, rpaduKOB W BBISBIATH HA STOU
OCHOBE 3MITMPUYECKHE 3aBUCHMOCTH: IIyTH OT BpEMEHH, Nepuoja KoyjeOaHUil OT JJIMHBI HUTH
MasTHUKA.

BBIPA)KaTh PE3yJIbTAaThl U3MEPEHUN U pacueToB B cuctemMe CU

MPUBOANUTH MPHUMEPHI MPAKTHYECKOTO HCIOJIb30BaHUS (PU3MUECKUX 3HAHWHA O MEXaHUYECKUX,
JJIEKTPOMAarHUTHBIX U KBAHTOBBIX SBJICHUAX

penaTh 3a/1a4v Ha IPUMEHEHNE U3YUYEHHBIX 3aKOHOB

HCIIOJIb30BATh 3HAHUS U YMEHHUSI B IPAKTUYECKON M TIOBCEAHEBHOM KU3HU.

OcHoOBHOE coiepkaHue Kypca
7 kaacce (68 4, 2 4 B He/eJI10)
Beenenue (6 u)
| yposens
Uro u Kak u3ydaroT (pu3nKa u acTpOHOMHUSL.
Ousnueckue sBrneHus. HaOmogeHuss u skcnepumeHT. [umoteza. Pu3ndeckue BETUYHHBI.
Equnaunsl BenuuuH. M3mepenue ¢usmdeckux BenuuuH. Ousmueckue npubopsl. I[lonstue o
TOYHOCTH HM3MepeHui. AOCOIOTHAS MOrPENIHOCTh. 3alKCh pe3yabTaTa MPsIMOTO M3MEPEHHUs C
y4eToM aOCOJIOTHOM TMOTPENIHOCTH. YMEHbIIEHHEe MOrpelHocT u3MepeHuil. M3mepenue
MaJIbIX BEJIMYMH.
@u3nyecKre 3aKOHbI U TPAHULBI UX TPUMEHUMOCTH.
®du3nka U TEXHUKA.
Il yposenw
OtHOcHUTENbHAS MOTPEMTHOCTh. PU3NYECKast TEOPHUS.
CTpyKTypHBIE YPOBHH MAaTepUN: MUKPOMHP, MAKPOMUP, METAMHUP.
@ponmanvuvle 1abOpamopmvie pabomol
| yposens
1. 3mepenue pazMepoB Tella ¢ HOMOUIbIO TUHEHKH, 00beMa JKUIKOCTH C MOMOIIBI0O MEH3YPKH,
TEMIIEPATYPbl KUIAKOCTH C IIOMOUIbIO TEPMOMETPA.
2. 3mepenue BpeMeHHU.
3. U3mepenue pa3mMepoB MallbIX Tell.
Il yposenw
1. 3mepeHne MambIxX BEIUYHH.

1. Mexannuyeckue siBjaenus (38 1)

| yposens

MexaHandeckoe OBMKEHHE M ero BHALL. OTHOCHTEIBHOCTh MEXaHHMYSCKOTO JIBHIKEHUS.
Tpaexropus. Ilyre. PaBHOMepHOE mnpsiMoiuHENHHOE JBWXKEHHUE. CKOPOCTh PaBHOMEPHOTO
MPSMOJIMHENHOTO ABMKEHUSI.

HepaBHomMepHoe npsMonunHeiiHoe aBuxkeHne. CpenHsisi cCKopocTb. PaBHOYCKOpEHHOE IBHIKEHHE.
Yckopenue. YckopeHnue cBOOOIHOTO MaICHUsI.

SBnenune unepuuu. Bzaumoneiicteue ten. Macca tena. M3MepeHne Macchl IpU MOMOILH BECOB.
IInoTHOCTH BemiecTBa.

Cuna. D'paduueckoe uzoOpaxenue cui. M3mepenne cun. Jlunamomerp. CrokeHue CHIL,
HAlpAaBJIEHHBIX 10 OJHOM mpsmoi. PaBHozxeicTByromas cuwia. MexayHapoaHas CUCTEMA
equnul. Cuna ynpyroctu. 3akoH I'yka. Cuna tspkect. LleHTp TspkecTH. 3aKOH BCEMHUPHOTO
taroteHusi. Bec Ttema. Hesecomocts. /[laBnenuwe. Cuiia TpeHus. Buasl cunm  TpeHus.
Mexannyeckass pabora. MomHOCTh. [IpocThie MexaHM3MBI. YCIOBHE DPAaBHOBECHsS phluara.
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«30JI0TO€ IPaBWJIO» MEXaHUKU. [IpuMEeHEHHe MpOCThIX MEXaHU3MOB.
KII/ MmexaHu3MoB.

Oneprusa. Kunernueckas sneprus. [lotenunanbHas sHeprus. 3aKOH COXpPAaHEHUS MEXaHUYECKOU
SHEpPruu. JHEPrus peK U BeTpa.

Il yposens

[1yTh, IpOKIEHHBIN TEJIIOM IPU PABHOYCKOPEHHOM

JBUKCHUHU.

CrnosxeHue cuil, HalpaBJIEHHbBIX MO YIIIOM JIPYT K IPYTY.

3akonbl HetotoHa. @pornmanvuvie nabopamopuvie pabomut | yposens

4. 3y4yeHue paBHOMEPHOTO JIBUKEHUSI.

5. U3mepenue maccol Tena.

6. l3mepeHue MmIOTHOCTH BEIIECTBA.

7. 'pagynpoBKa TMHAMOMETpA U U3MEPEHUE CHIL.

8. 3mepenue KodppHUIMEHTa TPEHUS CKOITBKEHUSI.

9. 3y4yenne ycioBHsS paBHOBECHS phlyara.

10. N3mepenue KII/] mpu noasemMe Tena no HakJIOHHOM TUIOCKOCTH.
Il yposens

2. smepenue cpeHel CKOPOCTH.

3. 3yyeHne paBHOYCKOPEHHOTO JBIKEHHUS.

2. 3BykoBbIe siBjieHUs (7 1)

| yposens

Mexanudeckue KoJieOaHUST U HUX XapaKTEPUCTUKHU: aMIUIUTYy/a, MEPHUOJ, YacToTa. 3BYKOBBIC
kosnebanus. MicTouHnky 3ByKa.

Mexannueckue BOJIHBL. JljiMHA BOJHBI. 3BYKOBBIE BOJHBI. CKOPOCTH 3BYKA.

I'pomxocTh 3ByKa. BeicoTa Tona. TeMOp.

OTtpaxxeHue 3Byka. IXo.

Il yposenw

MareMaTtnueckuii W TPYKUHHBIM MasTHUKH. l[lepron KojmeOaHWUN MaTeMaTH4ecKoro |
MPYKUHHOTO MasATHUKOB. @poHmanvHule 1adOopamopHvle pabomol

| yposens

11.HaGmronenue xosiebanuii

3By4Yalllux TeJl.

12. UccnenoBanue 3aBUCUMOCTH Tepro/ia KojebaHui rpys3a, MOABEIIEHHOTO0 Ha HUTH, OT JAJIUHBI
HUTH.

13. Habnroienne 3aBUCUMOCTH TPOMKOCTH 3BYKa OT

aMIUTUTYAbI KOJIeOaHMiA.

Il yposenw

4. UccnenoBanue 3aBUCUMOCTH MepHoa KoieOaHN MaTeMaTUYeCKOT0 MasgTHUKA OT YCKOPEHUS
CBOOOHOTO MAJCHHUS.

5. UccnenoBanue 3aBUCUMOCTH TIEpUoa KojaeOaHU MPY>KUHHOTO MasTHHKA OT Macchl Ipy3a U
AKECTKOCTH MPYKUHBI.

3. CBeroBble siBJIeHud (17 1)

| yposeno

Hctounuku cBeTa. 3akoH MNPSAMOJIUHEHHOTO pacnpocTpaHeHusl cBeTa. (CBETOBBIE MYYKH U
cBeToBble Tyun. OOpazoBaHue TeHU U moyyTeHu. COTHEUHOE U TYHHOE 3aTMEHHUS.

Otpaxxenue cBeTa. 3akOH oTpakeHus cBera. [locTpoeHne M300pa)kKeHUIl B TUIOCKOM 3epKalie.
ITepuckor.

[Ipenomnenne cera. [lonHoe BHyTpeHHee oTpakeHue. JIun3bl. DOKYCHOE pacCTOSIHUE JIMH3BI.
OnTuueckas cuna muH3bL. [locTpoeHne n300pakeHusl, 1aBaeMOTO JIMH30H.

OnTuueckue mpuOOPHI: MPOSKIIMOHHBIN anmapar, GoroanmapaT. [ 1a3 kak onTUYecKas CHCTeMa.
HopwmanwsHoe 3penue, 01130pyKoCTh, JalbHO30pKOCTh. Ouku. Jlyma.



Paznoxenne Oemoro cBera B crnekrp. CliokeHHe CHEKTpalbHBIX IBETOB. LlBera Tei. //
Ypo6eHb

3epkanbHoe u auddy3Hoe oTpakeHune. MHOTOKpaTHOE OTpaxeHue. Borayroe 3epkaiio.
[IpuMeHeHre BOTHYTBIX 3€pKall.

3akoH mpenomieHusl cBeta. BoisiokoHHass onTuka. dopmyna TOHKOM JIUH3BL. YBEIUYEHUE
JIMH3BI.

Dponmanvrvie nadopamopuvie padomol

I VpO8eHb

14. HaGmrogeHune npsiMOJIMHEMHOTO paclipoCTPaHEHHUS CBETA.

15. V3yueHnue siBiIeHUS OTPAKEHUS CBETA.

16. Tlony4yenne u UcciIeIOBaHUE H300PAKEHUS B TUIOCKOM 3epKaie.

17. VIzyueHnue siBieHUs IPEIOMIICHUS CBETA, 3aBUCUMOCTH yIJjla MPEeJIOMIICHHS OT Yriia HajeHusl.
18. M3yuenue n300pakeHHsI, JTABACMOTO JTMH30M.

I VPOBEHb.

6. [Tonydenue u ucciuemoBaHNe N300paKEHUS, JABAEMOTO BOTHYTHIM 3€PKAJIOM.

7. 3ydeHue 3aKkOHa MPEJOMJICHHUS CBETA.

8 knacc (68 yacos, 2 yaca B HeJIeJI10)

1. IlepBoHayajbHbIE CBeICHUsI O CTPOCHMHU BelecTBa (6 4)
I yposens

Pa3BuTHe B3riIs70B Ha CTpOeHHWE BemiecTBa. Moyekyibl. JIMCKpeTHOE CTpOSHUE BEIIeCTBa.
Macca u pa3mepbl MOJIEKYI.

BbpoynoBckoe nBmkenue. TeruioBoe IBH)KEHHE MoJieKyn u atoMoB. uddysus. Casasb
TEMIIEpaTyphl Tella CO CKOPOCTHIO TEIIOBOTO JIBWKEHUS YaCTHUI] BEILIECTBA.

B3aumoperictBue yactun Beniectsa. CMaunBanue. Kanumisipaele siBIeHUS.

Mopnenu TBepAOro, >KUIKOTO M ra3000pa3HOrO COCTOSIHUM BellecTBa U MX OOBSICHEHHE Ha
OCHOBE MOJIEKYJIIPHO-KUHETHUECKUX MPEACTaBICHUH.
11 yposens
CriocoObl U3MepeHus: pa3MePOB MOJIEKYII.
N3mepenne ckopocteit Mmosiekyn. OnbiT LTepna.
@ponmanvuvle 1a60pamopHsvle pabomuol
I VPOBeHb
1. HaGnronenue neanMMOCTH BELIECTBA.

2. HaGmonenwne siBnenus qudpy3un B razax v KUJIKOCTSX.

3. HabGmronenre 3aBUCUMOCTH CKOPOCTH TU(PPY3UU OT TeMIIepaTyphI.
Ilyposens
1. U3mepenue pa3mMepoB MOJIECKYII.
2. MexaHu4eckue CBOIiCTBA ra3oB ;KHJIKOCTel U TBepaAbIX Tea (12 u)
2.1 MexaHnuecKre CBOMCTBA XKHUJIKOCTEH M ra30B (TUIpo- U adpocratuka) (10 u)
Iyposens

JHaBnenue xuakocteit u razoB. OObsCHEHUE NaBICHUS KUIKOCTEH U Ta30B HA OCHOBE
MOJIEKYIISIPHO-KHUHETUYECKHUX MPEICTaBICHUH.

[lepenaua naBieHus KUAKOCTSIMH U Tazamu. 3akoH [lackans. JlaBieHne BHYTPH KUIKOCTH.
CooOmaromuecs cocyapl. ['mapaBaudeckue MauHbl. [ uapaBiandeckuii mpecc. MaHOMETpBI.

Atmocdeproe npaBnenue. M3mepenue armochepHoro namieHus. bapomerpsl. BhusHue
JIABJICHUS HA )KUBBIC OPTaHU3MBI.

JleiicTBHE >KUIKOCTH W Ta3a Ha TOTPY)KEHHOE B HHUX Telo. 3akoH Apxumena. YcCIOBHUS
TJIaBaHUS Tell.
I YpoGeHs
N3menenne atmocdepHoro naBieHus ¢ BeicoToil. [InaBanue cynos. BozmyxomnaBanue.
@poumanvhsie 1abopamoprsie pabomsl | yposeHs
4. N3MepeHue BBITAIKUBAIOIEH CHJIBI.

10



2.2. MexaHW4YecKue CBOMCTBA TBEPABIX Te (2 1)
1 yposenv

Crpoenne tBepapix Ten. Kpucramnmueckue u amopdusie Tena. Jedopmanms TBEpAbIX Tedl.
Bunpl nehopmarn. Ypyrocts, IpOYHOCTb, ITNIACTUYHOCTH, TBEPJIOCTH TBEPABIX TEIl.
Dpoumanvuvie 1abopamopHvle pabomsl
lyposens
6. N3yuenue Bus10B Aeopmaniyiv TBEpAbIX TeEL..

3. TensioBble siByieHusi (12 u) + 4. U3MeHeHHe arperaTHbIX COCTOSIHUI BemecTBa (6 4)
Iyposens

TemoBoe paBHOBecue. Temneparypa u ee usmepenue. lllkana Ilenbcuss. AOcostoTHas
(TepMoIMHAMUYecKasi) IKajga TeMieparyp. AOCOIIOTHBINA HYJIb.

Buyrpennsis sueprus. J[Ba cnocoba w3MeHEHMs] BHYTPEHHEW SHEpPTrHH: Teruionepeaada u
pabora. Bunpl Temonepenauu: TEIJIONPOBOJHOCTb, KOHBEKIUs, H3NydeHue. KommnuecTBo
TEIUIOTHI. YJenbHas TEIJOEMKOCTh BeEllecTBa. YJelbHas TeruioTa cropaHus. [lepBelil 3akoH
TEPMOIMHAMHUKHU.

[1naBnenue u orBepAeBanue. TemnepaTypa MmiaBjaeHus. Y ieiabHas TEIJIOTa IUIaBJICHUS.

Ucnapenne n xonaeHcamus. Haceimennsid map. Kunenne. 3aBUCHMOCTB TeMIlepaTypbl
KHUIICHUSI OT JaBJIeHUs. Y AeNbHAas TeIIoTa mapoodpa3oBanus. BrnaxHocTs Bo3ayxa. M3mepenue
BJI&KHOCTH BO3/TyXa.

Ilypogenv

Temnepatypnsle mkainsl @apenrerita u Peomropa.
Pa6ora raza npu pacimpeHuu.

@poumanvrsle 1abopamopHvle padomol

| yposens

7. CpaBHEHHE KOJIMYECTBA TEIJIOTHI IIPH CMEIIUBAHUH BOJBI PA3HOUN TEMIIEPATYPHI.
10. Mzmepenue yaenpHON TEIIOEMKOCTH BEIIIECTBA.
11. HaGmroienre mpoIieccoB TUIABJICHUSI U OTBEPACBAHUS.
13. I3amMepenue yaenbHOW TEIUIOTHI IUIaBleHUs Jibaa HaOmroneHne 3aBUCHMOCTH CKOPOCTH
HCTapeHus )KUAKOCTU OT POJia )KUIKOCTH, TUIOIIAAN €€ TOBEPXHOCTH, TEMIIEPATYPhI U CKOPOCTH
yJaJeHus apoB.
14. VIamepenne BIaXHOCTH BO3AyXa.
Il yposenw
3. HaGmroneHnue nsMeHeHus1 BHyTpEHHEH SHEPTUH TeJla IIPU COBEPIICHUH PAOOTHI.
5. TensioBble CBOMCTBA Ia30B, *KMAKOCTeH M TBepPAbIX TeJ (7 4)
Iyposens

3aBUCHMOCTh JIaBJICHHS Ta3a JaHHOW Macchl OT 00beMa M TeMIeparypbl, o0bema rasza

JAHHOW MAacChl OT TEMIEPATYphl (KaueCTBEHHO).
[IpumeneHue ra3oB B TEXHUKE.

TennoBoe pacmmpeHne KUIKocTel (KayecTBEHHO). TermoBoe pacimmpeHne BOIbl.
TennoBoe pacmupenue TBepAbIX Tel (KaueCTBEHHO).

[Tpunuuns! pa®oTsl TemmoBbix MamuH. KIIJ[ TermoBoil mamuubl. J[BUratenb BHYTPEHHETO
CropaHusi, mapoBasi TypOWHAa, XOJIOJAUIBHUK. TemMIOBbIe ABUraTeNd M OXpaHa OKPYXKaIoIIeH
cpenbl. OCHOBHBIE HAPABJICHUSI COBEPIICHCTBOBAHMS TEIUIOBBIX JIBUTATEIEH.

llyposens
Mojens uieanbHOro rasa.

3akonbl boitngs—Mapuorra, [llapns, ['eit-JItoccaka, 00beIMHEHHBIN Ta30BBIH 3aKOH.

@opMyIibl TEMIOBOTO PACHIMPEHUS KUAKOCTEN U TBEPBIX TE.

@poumanvras 1abopamopuas paboma
lyposens
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15. U3ydyeHue 3aBUCMMOCTH JJaBJICHUS T'a3a JaHHOM Macchl OT 00beMa IIPU OCTOSHHOM
TEMIEpaType.
6. JuiekTpUYecKkue siBjaeHus (6 4)
Iyposens
DNEKTPOCTaTUUECKOE B3aUMOJACHUCTBUE. DJEKTpUYeCKUi 3apsia. JlBa pona 3JIeKTpUUECKHUX
3aps/IoB. DIEKTPOCKOI. J[MCKpEeTHOCTH AnekTpuueckoro 3apsana. CtpoeHue atoma. JJIEKTPOH U
MIPOTOH. OJIEMEHTApHbIN DJIEKTPUYECKUM 3apsil. OJeKTpus3alus Tejl. 3aKOH COXpaHEHUs
AJIEKTpUYecKoro 3apsja. [[poBoaHUKH, JUAIEKTPUKH, TOTYIIPOBOJIHUKH.
Onexktpuueckoe mnosie. HanpsykeHHOCTh 3J1eKTpUyYecKoro mnosist. JIMHUM HanpsyKEeHHOCTH
JIEKTPUYECKOTO MOJIsL. DIIEKTPUUECKOE 0JIE€ TOUEUHBIX 3apsiIOB U JABYX 3apsSKEHHBIX IJIACTHH.
VY4er ¥ UCHOJB30BaHUE AJIEKTPOCTATUYECKUX SIBJICHUI B OBITY, TEXHUKE, UX IMPOSBICHUE B
MIPUPOJIE.
llyposens
3akon Kymnona.
[IpoBOIHUKY U TUAJIEKTPUKHU B BIEKTPUUYECKOM TIOJIE.
DneKxTpocTaTHuecKas NHIYKIIHS.
Dpoumanvuvle 1ab6opamopHvle pabomsl
| yposens
16. HabGmoeHue 3eKTpHU3aIiiy Tel ¥ B3aUMOICHCTBUS HadJIEKTPHU30BAaHHBIX TEJl.
17. U3roToBneHune npocTenIiero 1eKTpocKona.
7. Jnexrpudeckuii Tok (19 4)
Iyposens
[TocTosiHHBIN ANEKTpUYECKUH TOK. VICTOUHMKM TOCTOSIHHOTO JJIEKTPHUYECKOTO TOKA.
Hocutenu cBOOOJHBIX JJIEKTPUYECKHX 3apAl0B B MeTalaX, OJJIEKTPOJIMTAX, Traszax H
MOJIYIPOBOHUKAX.
JlefcTBUS SIEKTPUUECKOTO TOKA: TEIJIOBOE, XUMUUECKOE, MarHUTHOE.
Dnekrpuyeckas uenb. Cuiia Toka. Mamepenue cuiibl Toka.
Hanpsioxenue. I3Mepenne HanpsKeHHs.
DIIEKTPUYECKOE COMPOTUBIIEHUE. Y ACIBHOE CONTPOTUBIICHUE. PeocTaThl.
3akon Owma s ydactka wnenu. IlocnenoBarenbHOoe M MapajieIbHOE  COCIUHEHHS
MIPOBOTHUKOB.
PaGora u MOIIHOCTH 3MEKTPUYECKOro ToKa. CUETUYMK HIIEKTPUUYECKOM HHEpPruu. 3aKoH
Hxoyns—IJlenua.
Hcnonb3oBaHue 3MEKTPUYECKOM SHEPTUU B OBITY, IPUPOJIE U TEXHHKE.
llyposens
lNanpBaHMYECKHE TIEMEHTHI U aKKYMYJISTOPHI.
Dpoumanvhvle 1ab6opamopHvle pabomsl
| yposens
18. COopka AJIeKTPUUECKOM IICTIH.
19. MsmepeHne CHIIbI TOKA B IICTIH.
20. V3MepeHue HaMPsHKEHUS HA Y9acTKe LETIH.
21. 3MepeHne cOMpOTUBIICHUS TPOBOJHUKA C TIOMOIIBIO0 aMIIepPMETpa U BOJIbTMETPA.
22. Peocrar. PerynupoBaHue CUiIbl TOKA B LIETIH.
23. N3ydeHue nocie oBaTesIbHOTO COEMHEHUS IIPOBOJHUKOB.
24. V3yuenue napaaieabHOro COeANHEHUs TPOBOTHUKOB.
Ilyposens
4. 3mepenune paboThl M MOIIHOCTH 3JEKTPUUECKOTO TOKA.
Pe3epBHoe Bpems (6 u)

9 kaacc (102 yaca, 3 yaca B He/eJI10)
1. 3akonnl mexanuku (37)
1 yposenv
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Mexannueckoe naBwxkeHue. MarepuanbHas Touka. Cucrema orcyera. OTHOCHTEIBHOCTH
MEXaHUYECKOTO JIBUKEHHUS.

Kunemaruueckue XapaKTePUCTUKHU JIBIDKCHUSL. Kunemaruueckue ypaBHEHUS
MPSIMOJIMHEHHOTO JBIKEHUS U IBHKEHUS TOUKH 110 OKpYXHOCTHU. ['padmdeckoe mpeacTaBieHue
MEXaHUYECKOTO JIBUKECHUS.

JIBM>KEHHE TO0 OKPYKHOCTHM C TOCTOSIHHOM 1O MOZYJII0 CKOpocThio. Ilepmon m yacrora
oOpamieHus. YTiioBasi CKOPOCTb. Y CKOPEHHE NP IBHKEHHUH TeJla 10 OKPY>KHOCTH.

B3anmoperiicteue Ten. J[MHaMMYECKME XapaKTEPUCTUKU MEXAHMYECKOTo ABMKEeHUsA. LleHTp
TspkecTd. 3akoHbl Herotona. [lpunumn otHocutenbHocTH [amwies. I'paHULbI TPUMEHUMOCTH
3aKk0HOB HprOTOHA.

Wmnynec Tena. 3amMKHyTas cucTeMa Tejl. 3aKOH COXpaHEHMsI uMmImylbca. PeakTuBHOE
JBH>KEHUE. PeakTMBHBIN JBUTaTElIb.

DHeprus U MexaHndeckasi paboTa. 3aKOH COXpPAaHEHUsI MEXaHUUECKON IHEPTUH.
Dpoumanvuvle 1ab6opamopHvle pabomsl
| yposens
1. UccnenoBanue paBHOYCKOPEHHOTO JBHKEHUSI.

2. 3yyenne BTOoporo 3akoHa HetoToHa.
3. U3yuenne TpeThero 3akoHa HeroToHa.

4. ViccnenoBaHue 3aBUCHUMOCTH CHITBI YIIPYTOCTH OT JehopMaIiuu.

5. UccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS OT CHJIBI HOPMaJIbHOTO JaBJICHHUS.

6. l3mepenne MexaHN4eCcKOH paboThl 1 MEXaHUYECKOH MOIITHOCTH.

2. Mexannyeckue Kojed0anusi ¥ BoJHbI (10 1)
I yposens

KonebarenpHoe paBmxkeHue. [lapMmoHmueckuwe KojeOaHus. MareMaTH4ecKuil MasTHUK.
Konebanuss rtpy3a Ha mpyxuHe. CobOomnbie KoneOaHus. IlpeBpamienuss sHeprud mpU
KoJiebaTebHOM JBM)KEHUU. 3aTyxatomiue kojnebanus. Beinyxaennsie konedanus. Pezonanc.

PacnipocTpanenue konebanwmii B ynpyrux cpefax. [IpogonsHbie u oniepeunbie BOIHBL. CBS3b
MEXTy JUTMHOM BOJIHBI, CKOPOCTBIO BOJIHBI M YaCTOTOU KOJICOAHHHA.
3aKOH OTPa’KEHUS BOJIH.

Ilyposens

CkopocTb U yCKOpEeHHE MpH KoJiebaTreabHOM aBrkeHnH. Paza koneOaHuil.

HNutepdepentus u qudpakiiys BOJIH.

@ponmanvuvle 1abOpamopHvie pabomol

| yposens

7. N3ydenue koneOaHu MaTeMaTUYECKOTO MasiTHUKA.
8. U3zyuenue konebaHuii rpy3a Ha MpyKHUHE.

Il yposens
1. 3mepeHne yckopeHHs: CBOOOIHOTO MAJICHUS C TIOMOLIBIO MAaTEMaTHYeCKOTO MasTHHKA.
2. VI3MepeHune KeCTKOCTH MPYKUHBI ¢ TOMOIIBIO IIPYKUHHOTO MasTHHKA.

3. DJIeKTPOMATrHUTHBIE SIBJIEHHS. DJIeKTPOMATHUTHbBIE KoJie0anus U BoHbI (20 )
Iyposens

ITocTossHHBIE MarHUTBI. MarHuTHOE 10JI€ MOCTOSTHHBIX MarHUTOB. MarHuTHOE noJjie 3eMJIu.
MarsuTtHO€E 1oJjie IEKTPUYECKOro Toka. MaruutHas MHAYKOUA. JIMHUM MarHUTHOW MHIYKIUU.
IIpuMeHeHrst MarHUTOB U JIEKTPOMAarHUTOB.

JlelicTBrE MarHUTHOT'O NOJISL HA IIPOBOJIHUK C TOKOM. DJIEKTPOABUIaTENb TOCTOSHHOTO TOKA.

SBnenne dnexkTpoMarHUTHOM MHAYKUMU. Oneitel  @apanes. MarHuTHbBIA — NOTOK.
Hamnpasnenne wunaykuuoHHoro Ttoka. IIpaBwiio JleHma. B3auMOCBS3b DIEKTPUYECKOTO U
MAarHUTHOTO IoJIeH. ['eHepaTop MOCTOSHHOIO TOKA.
Camounaykuus. THAYKTUBHOCTb KaTYIIKH.

Ilepemennsiit anexTpudeckuit Tok. Tpancdopmarop. [lepenaua smeKTprUUECcKO SHEPTHH.
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10.
11.
12.
13.
14.

Ilyposens
3aKOH AIEKTPOMArHUTHON WHAYKIIHH.
@Dponmanvhble 1abopamopHsie pabomol
lyposens

9. M3yueHne MarHUTHOTO TOJISL TOCTOSIHHBIX MarHUTOB.
COopka 37eKTpOMarHuTa U €ro UCIBITaHuUE.
W3yuenne neiicTBUS MarHUTHOTO TIOJIS Ha MTPOBOJAHUK C TOKOM.
W3yuenne paboThI 3JEKTPOABUTATEINSI TOCTOSTHHOTO TOKA.
N3ydeHune sBIEHUS IIEKTPOMATHUTHON WHIYKIIHH.
Nzyuenne paboTsl Tparchopmaropa.

I yposenv

Konpencarop. DOnekrtpuueckas eMKOCTb  KoHAeHcartopa. KoseOaTenbHbIH — KOHTYP.
CB0OO1HBIE A7EKTpOMAarHuTHele Kojebanus. [IpeBpaiienns sHeprun B KojebaTeIbHOM KOHTYpE.

DONEeKTpOMarHUTHOE IIoJie. JIEKTPOMarHUTHbIE BOJHBL. CKOpPOCTh  paclpoOCTpaHEHHUS
3JIEKTPOMArHUTHBIX BOJIH. Pannonepenaua u paguonpuem. TeneBuaeHue.

DnekTpoMarHuTHas rpupoja ceera. CkopocTs cBeta. Jlucnepeus cBeta. BosiHOBBIE CBOMCTBA
cBeta. lllkana sneKTpOMarHUTHBIX BOJIH. BiMsiHUE 3JIEKTPOMArHUTHBIX U3IYyYEHUH Ha >KUBbBIE
OpraHU3MBl.

Ilyposens
Monynsauus u nerektupoBanue. [Ipocrenmmii paauonpreMHUK.
@Dpoumanvusle 1a60pamopHvle padomsl
I VpOoBeHb
15. HabGmronenue natepdepeHIium cBeTa.
16. HabGmronenue qucnepcuu cBeTa.
Ilyposens
4. COoopka IeTEeKTOPHOTO PaAHONPHEMHHUKA.

4. JjieMeHTbl KBAaHTOBOM (pu3uku (18 4)
1 yposenv

OnwiTr Pesepdopna. SAnepnas monenp atoma. CHeKTpsl HUCHYCKaHWS U TMOTJIOIIECHUS.
CnekTpalnbHbIM aHATU3.

SIBnenue paauoakTUBHOCTU. Anb(da-, Oeta- U ramma-usnydenus. CocTaB aTOMHOTO spa.
[Ipoton u HeliTpoH. 3apsa siapa. MaccoBoe uncio. M30Tomel.

PannoaktuBHeie npeBpamenud. [lepuoa nonypacnana. SnepHoe B3auMoaeicTBUE. DHEPrus
cBs3U snpa. SAnepHbie peakuuu. Jlenenue sanep ypana. llennas peakuus.

buonornueckoe nelcTBUE palMOAKTUBHBIX U3Iy4eHUN U UX puMeHenue. Cueruuk [eirepa.
Jozumerpus.
I VpOo8eHb

SAsnenue hororddekra. ['mnoresa [Tnanka. @oron. ®OTOH U ANIEKTPOMArHUTHAS BOJTHA.
3aKoH paJiMOaKTUBHOTO pacnaja.
SnepHbIN peakTop.

JledexT Macchl. DHEPreTUYEeCKHil BBIXOT SIIEPHBIX PEAKIIUM.
SnepHast sHEepreTUKa U MPoOIEMbI SKOJIOTHH.

DneMeHTapHble YacTullbl. B3anmHble peBpanieHus 3IeMEHTAPHbBIX YAaCTHLL.

5. Bcenennas (12 v)
Iyposens
Crpoenue u macmtadbl BeeneHHo.
l'eonienTpruueckass W TeIUOLEHTPUYECKAsT CUCTEMbl MHpA. 3aKOHbI JBUXKEHHUS IUIAHET.
Crpoenue u macmtadbl CoTHEUHOU CUCTEMBI. Pazmepsl TuiaHer.
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17.
18.

Cucrema 3emns—IJlyna. [Ipunusel.

Buaumoe nBuxenue minaner, 38e31, Connua, Jlynsr. ®asel JIyHbL.

[Inanera 3emus. Jlyna — ecrecTBeHHBIM crnyTHUK 3emiu. IlnaHersl 3eMHON TIpymmbl.
IInaHETHI-TUTAHTHI.
Marbie Tena COJIHEUYHOU CUCTEMBI.

CosiHeuHass cucreMa — KOMIUIEKC TeJl, MMEOHMX ofliee IpoucxoxaeHue. MeTomsl
acTpodusmueckux uccienoBanuii. Panunoreneckonsl. CeKTpaibHBINA aHATN3 HEOSCHBIX TEIL.
Ilypogens

I[BI/DKCHI/IC KOCMHUYECKHX 0OBEKTOB B MOJIE CHIILI TATOTEHHUS.

Hcnonb3oBaHue pe3ynbTaToB KOCMUYECKUX HMCCIEAOBaHUI B HayKe, TEXHUKE U HAapOJHOM
XO35HCTBE.
Dponmanvhvie 1abopamopHsle padomol
Omnpenenenne pa3mMepoB JTyHHBIX KPaTe€pOB.
Omnpenenenre BHICOTHI U CKOPOCTH BBIOpOCa BEIleCTBA U3 ByJkaHa Ha cryTHuke Onurepa Ho.
Hrorosrie noBTopenue (5 1)

Kputepuu u HOpMBI OLlEHUBAHUSI
Ouenka ycmuvix omeemos yuaujuxcs
OueHka «5» CTaBUTCS B TOM Ciy4ae, €CJIM YyYallhiCs MOKa3bIBAET BEPHOE MOHHUMAaHHE
(bu3NYecKoi CYIIHOCTH paccMaTpUBAaeMbIX SBJICHUN U 3aKOHOMEpPHOCTEH, 3aKOHOB M TEOPHii, a
TaK e MPaBUIBHOE ONpe/elieHne (QU3NYSCKUX BEIMYUH, WX CJUHHI] U CIIOCOOOB M3MEpPEHUS:
MIPABWIJIPHO BBITIOJTHAET YEPTEIKH, CXEMBbI U TpadUKH; CTPOUT OTBET IO COOCTBEHHOMY IUIaHY,
COMPOBOXKIAET pAacCKa3 COOCTBECHHBIMH TPHUMEpPaMH, YMEET TPUMEHSATh 3HAHWS B HOBOH
CUTYyalldd TMpU BBINOJIHEHUH NPAKTHUUECKUX 3alaHU; MOXET YCTaHOBUTH CBS3b MEXKAY
M3y4aeMbIM U paHee M3YYCHHBIM MaTepuajoM IO Kypcy (U3HMKH, a TaKKe C MaTepHaoM,
YCBOCHHBIM IIPU U3YYEHUU APYTUX MPEIMETOB.
OuneHka «4» CTaBUTCS, €CIIM OTBET YUEHHKA YAOBIETBOPSIET OCHOBHBIM TPEOOBAHUSAM Ha OLICHKY
«5», HO nmaH 0e3 WCHOJb30BaHUS COOCTBEHHOIO IJIaHA, HOBBIX MPUMEPOB, 0€3 MPUMEHEHUS
3HAaHUM B HOBOW CHUTyalluu, 6€3 MCIOJIb30BaHUA CBSI3€ C paHee M3yYCHHBIM MaTEpUaIoOM M
MaTepHuaJoM, YCBOCHHBIM IpPU HM3YyYCHHH Jp. NPEIMETOB; €CIM YyYalluhCs JOMYCTHI OJHY
omMOKy wiu He OoJsiee NIBYX HEIOYETOB M MOXKET HX HCIPABUTh CAMOCTOSITEILHO WA C
HEOOJIBIION TOMOIIBIO YUUTEJIS.
Ouenka «3» CTaBUTCS, €CIM YyYalllUWCA NPABHIBHO MMOHMUMAeT (U3UYECKYIO CYIIHOCTb
paccMaTpuBaeMbIX SIBICHUI U 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OTJIEIbHbIE MPOOEIbl B
YCBOGHHH BOIIPOCOB Kypca (PM3UKH, HE MPEMSATCTBYIOIIME JallbHEHIIIEMY YCBOCHHIO BOIIPOCOB
MPOrpaMMHOTO MaTepuaina; yMEeeT MPUMEHSATh MOJYyYeHHbIE 3HAHUSA MPH PEIIeHUH MPOCTHIX
3a/la4 C UCHOJB30BaHUEM TOTOBBIX (DOPMYII, HO 3aTPYyIAHIETCS IMPU PElIeHUH 3aa4, TPEOYIOInX
npeoOpa3oBaHusi HEKOTOPBIX (HOPMYI; MOMYCTHJI He Oojiee OMHOW rpyOOd OIMOKKM U ABYX
HeZou€ToB; He Ooyiee OMHOUM TpPyOOil W oaHON HerpyOoii omuOku; He Oonee 2-3 HerpyObIX
olMO0K; OHON HerpyOoi omuOKku U TPEX HENOUETOB; NOMYCTUI 4-5 HEOUETOB.
Ounenka «2» CTaBUTCS, €CIM y4allluiics HE OBJaJe]l OCHOBHBIMU 3HAHUSIMH U YMEHUSIMU B
COOTBETCTBUU C TPEeOOBAHUSAMH MPOTPaMMBI M JOMYCTHJI OOJblle OMUOOK M HETOYETOB YEM
HE0OX0IUMO JUTSl OLIEHKH <«3».

Ouenka KOHmMpPONbHBIX padom

OueHka «5» craBUTCS 32 pabOTY, BHIMOTHEHHYIO MTOJHOCTHIO 0€3 OIHUOO0K M HEJJOUETOB.
Ouenka «4» cTaBUTCS 3a padOTYy, BBIIOJIHEHHYIO TIOJHOCTHIO, HO TIPH HAIMYHUK B HEl: He Oosee
OHOHM TpyOOil oOmuOKU; OAHOW HErpyooil OmMOKM W OAHOTO HemouéTra; He Oolee TPEX
HEJI0YETOB.
Ouenka «3» CTaBHUTCS, €CIIM YYEHHK MPABHILHO BBIMOJHUI HE MeHee 2/3 Bceil paboThl wim
JOMyCcTHJI: He Ooyiee OgHOM TpyOoi omuOKM M JIBYX HenouéToB; He Oosiee OJHON TpyOOi
OIMOKK M OJHON HerpyOol omuOKu; He Oojee TpexX HEerpyObIX OMIMOOK; OJHOW HerpyoOoii
OLIMOKU U TpeX HeOUETOB; MPU HAIMYMU 4 - 5 HEJOUYETOB.

15



OneHka «2» CTaBUTCSA, €CJIM YUCIIO OIUOOK U HEJOUYETOB MPEBBICUIIO HOPMY JUIS OIICHKH 3 WIIH
MIPAaBUIILHO BBIMIOJHEHO MeHee 2/3 Bcell paboThl.
Ouyenka nabopamopusix padom
OuneHka «5» CTaBUTCA, €CIM yJAILUICS BBITIOIHACT paboTy B MOJHOM 00BEME ¢ COOIIOJCHUEM
HEOOXOAMMOM TOCIIEAOBATENIFHOCTH TPOBEICHHUS OIBITOB M H3MEPEHH; CaAMOCTOSITENBHO H
palOHaIbHO MOHTHPYET HE00X0aAuMoe 00OpYy/IOBaHUE; BCE OMbBITHI IPOBOJUT B YCIOBHSIX U
pexnMax, 00eCTeUMBAIOMINX TOJTYYEHHE MPAaBWIBHBIX PE3YJIbTATOB M BBIBOJIOB; COOJOIAET
TpeOOBaHMS TPaBWII OE30MACHOCTH TPYJa; B OTYETE NMPABHIBHO M aKKypaTHO BBHITIOJNHSET BCE
3anucy, TaOIMLbl, PUCYHKH, YEPTEXKU, TpadUKU, BBIUYUCICHUS; IPABUIBHO BBIIOJIHSAET aHAIU3
IIOIPEIIHOCTEN.
OueHka «4» CTaBUTCS, €CIIM BBITIOJHEHBI TPEOOBAHUS K OLEHKE «5» , HO OBLIO JIOMYIIEHO JIBA -
TpHU HeJoueTa, He 6oJee 0THOM HerpyOoi OMMOKH M OJTHOTO HEAOUETA.
Ouenka «3» cTaBuUTCs, €cii paboTa BHITIOJIHEHA HE TTOJTHOCTHIO, HO 00BEM BBITIOJIHEHHON YacTh
TaKOB, TO3BOJISIET MOJIyYUTh NMPABUIIbHBIE PE3YNbTAaThl U BBIBOJBI: €CIM B XOJE IMPOBEICHUS
OTbITa ¥ U3MEPEHUH ObUIN JOMYIIEHbI OMIHOKH.
OneHka «2» CTaBUTCS, €ClIM paboTa BBINOJIHEHA HE MOJHOCTHIO U 0OOBEM BBINOJHEHHOW YacTu
paboThl HE MO3BOJISET CAETIaTh IMPABUIBHBIX BBIBOJOB: €CIIU OMbIThI, U3MEPEHUS, BBIUNCICHHUS,
HaOJI0/IEHUS IPOU3BOIMIINCH HEMIPABUIIBHO.
Bo Bcex ciyuasix OLIEHKAa CHIKAeTcs, €ClIM YYEHUK He coOmojan TpeOOoBaHUS MPaBHII
0€30MacHOCTH Tpy/ia.
I'pybwie owiubku.
1. He3nanwue onpeseieHnii OCHOBHBIX TIOHSITHH, 3aKOHOB, MPaBUJI, TIOJIOKEHUHN Teopun, Gopmy,
OOLIENPUHATHIX CUMBOJIOB, 0003HaUEHUS PU3NYECKUX BETUYNH, EAUHUILY U3MEPEHHUS.
2. HeyMeHue BbIIEAATH B OTBETE TJIABHOE.
3. Heymenue npuMeHSTh 3HAHUA JJS PEIICHUs 3a7ady U OOBSICHEHHS (PU3MUECKUX SIBICHUM;
HEMpaBWIbHO CHOPMYIUPOBAHHBIE BOMPOCHI, 33aJaHHsl WJIM HEBEpHbIE OOBSICHEHMS XOJa HX
pelieHns, He3HaHUE IMPUEMOB pEIICHUs 3a7ad, aHaJOTMYHBIX paHee PpEeHIeHHBIM B KIacce;
OIIMOKY, MOKA3bIBAIOLINE HENPAaBHJIbPHOE MOHMMAHME YCIOBMS 3aJaud WJIM HENpaBUIbHOE
HCTOJIKOBAHUE PEILICHUS.
4. HeymeHue 4uTaTh U CTPOUTH paQUKU U MPUHIUITHATIEHBIE CXEMBbI
5. Heymenue moArotoBuTh K paboTe yCTaHOBKY WM JabopatopHOE 000pYyAOBaHME, MPOBECTH
OTIBIT, HEOOXOIMMbIE PACUEThI MU HCIIOIb30BATh MTOJIyYEHHBIE JaHHBIE 1JIs BHIBOJIOB.
6. HeOGpexHoe oTHOIIEHHE K Ja00paTOpHOMY 000pPYIOBAaHUIO U U3MEPHUTEILHBIM IPUOOPAM.
7. HeymeHue onpenenuTs NOKa3aHUS U3MEPUTETHLHOTO Mprbopa.
8. Hapymienue tpe6oBaHuii npaBui 6€301aCHOTO TPy/ia IMPH BBIIIOJHEHUHU KCIIEPUMEHTA.
Hezpybwvie owudku.
1. Herounoctu (OpMYIHpPOBOK, OIpENETICHH, 3aKOHOB, TEOPHH, BBI3BAHHBIX HEMOJIHOTOM
OTBETa OCHOBHBIX MPU3HAKOB OIpeaesieMoro noHsTus. OmuoKu, BEI3BaHHBIE HECOOTIOICHUEM
YCIOBUH MPOBEACHUS OTBITA WA U3MEPEHUIA.
2. OmubKku B yCIOBHBIX 0003HAYEHUSX HA MPUHIUIHAIBHBIX CXeMaX, HETOYHOCTH YEPTEKEH,
rpaduKoB, CXEM.
3. IIpomyck uny HETOYHOE HallMCaHWE HAUMEHOBAaHUH eTMHUI (PU3NYECKUX BETUYHH.
4. HepaunoHanbpHbIi BEIOOD X0/ PELLICHHUS.

Hepeqeﬂb y‘lﬂﬁHO-MeTOI[H‘leCKOFO N MATEPUAIBHO-TCXHUYCCKOI'0 obecnevyeHus
06p330BﬂT€J’ILHOF0 nmpouecca

1.
Ne ABTOpBI, COCTaBHUTE- Ha3Banue yuebHoro usna- ["ob1 M3/1a- l131aTenbeTBO
m\n HIST HIST
dusuka.7, 8, 9 kiacc: yueOHUK
1. [Typeimea H.C., Baxe-  [nns 2019-2021 M. Ipoda
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esckas H.E., Yapyrun 00111e00pa30BaTENBHBIX yUpe-
B.M., DK ICHUI,
2. B.W. Jlykammk COoopHuK 3a1au 10 pusuke7-  [2018 M.IIpocsemenue
OxI1.
3 UL.A. Kupuk CaMOCTOSITETIbHBIE M KOH- 2018 M. Unekca
TpOJIbHBIE PA0OTHI-9 K1acc
4 A.E. Mapon, E.A. Ma-  [[lugakTudeckue MaTeprabl 2018 M. poda
poH

3. MyneTUMeuitHOE IPUIIOKEHUE K YUCOHUKY.
4. ObopynoBaHue
5. TexHuueckue cpeacTsa 00y4eHus

Ne HanmenoBanue

1 WNHTepakTuBHAs J0CKa
Kommbrorep

3 MynbTUMETUIHBINA IPOEKTOP

Y4eOoHO-MeTOAMYECKUH KOMILJIEKT
1. [Typeimesa H.C., Baxeesckast H.E. ®usuka.7- 9 knacc: yuednuk. — M.: Ipoda, 2020.
2. [Typerimesa H.C., Baxeesckas H.E. ®usuka. 7-9 knacc: padoydas trerpaap. — M.: lpoda,
2020.

3. [Typeimiea H.C., BaxeeBckas H.E. TemaTtnueckoe u moypoyHo€ IJIaHUpOBaHUE IS 9
knacca. — M.: Jlpoda, 2020.

4, Jlykammk B.W., UBanoa E.B. COopuuk 3amau mo ¢usuke mas 7-9 kmaccoB. — M.:
[Ipocenienue, 2015.

5. Mapon E.A. ®usuka: quaaktuyeckue Marepuaisl g 9 kinacca. — M.: Jlpoda, 2015.

6. MynbTUMeTMITHOE TPUIIOKEeHNE K yaeOHuKY 7-9 kiacca. — M.: Jlpoda, 2015.

7. JlaGopaTopubie paboTel To (Qusuke B /-9 Kmacce. BuprtyanbHas ¢uszndeckas

naboparopus. — M.: Jlpoda, 2017.

HNHTepHET-pecypchbl

KaTanor nHTepakTnBHLIX YPOKOB. - « POCCUMINCKasi 9NeKTPOHHAs LLKONay.

https://resh.edu.ru/

"OtkpoiTas puszuka'

http://www.physics.ru/

Caiit gBnsieTcst yacTbio npoekta OTKpbIThI Kosiepk U MHTErpupyeT CoAep:KaHhe U3BECTHBIX
y4eOHBIX KOMIIBIOTEPHBIX KypcoB Mo (u3uke, BbimyckaeMbix kommnanueir DPU3MKOH nHa
KOMITaKT-TUCKaX, U MHAWBHIyaIbHOE 00ydYeHre MIKOJILHUKOB Yepe3 Internet.

"®uzuka.ru"

http://www.fizika.ru/

CaiiT ans yyammxcs U npenojaaBaresneit Gpusuku. Ha calite pazmenieHbl yaeOHUKH PU3UKU IS
7, 8 u 9 kiaccoB, COOPHUKH BOMIPOCOB M 3a]1a4, TECTHI, OMKUCAHUS JIADOPATOPHBIX paboT. ITH
MaTtepuaibl - U yYalluxcsl. YUUTelns 34eCh HalAyT TEeMaTUYECKUE U NTOYPOUHBIE TIIaHbl,
MeToauueckue pazpabotku. Cucrema "IIpoBepsiakuH" — CIyKUT Ui OpraHu3aluu
WHTEPAaKTUBHON paboThl 00y4aeMoro ¢ TeKcTaMu y4eOHUKA U MHOTOYPOBHEBBIMU 33 JaHUSIMHU
JUISI CAMOKOHTPOJISL K HUM.

«Toabko B Du3MKe COJIb»

http://fisika.home.nov.ru/

3,[[601: BBl HalieTe Ty I/IH(I)OpMaI_II/IIO, KOTOpasa HeO6XO,Z[I/IMa KaKIOMY YUUTCIIHO (I)I/ISI/IKI/I, " Ha
ITIOUCKH KOTOpOfI 3aTpa4yuBacTCd MHOTO BpCMCHHU.
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https://multiurok.ru/all-goto/?url=https://resh.edu.ru/
http://www.physics.ru/
http://www.fizika.ru/
http://fisika.home.nov.ru/

N

«3annMaTesqbHas GU3NKaA B BOIPOCAX U OTBETaX»
http://elkin52.narod.ru/
Caiit Enpkuna Buktopa. 3acnyxeHHbIl yuutenb PO. Vuurenb-mMeToaucT.

«BupTyajbHbIi MeToAnYecKN KaOuHeT yunTesisi GU3NKM U aCTPOHOMHUM
http://www.gomulina.orc.ru/

Cetb TBOpUeckux yuureseid. CoodecTBo yunresieil pu3nku
http://www.it-n.ru/communities.aspx?cat no=5500&tmpl=com

Caiit “Du3uka B aHUManuax”’

http://physics.nad.ru/physics.htm

CaiiT conepKUT JOCTATOYHO UHTEPECHbIE aHUMAIH (B0 parMeHThl) M0 BCEM pasjiesiamMm
¢u3uku. AHanoru4Hele Matepuansl uMerorcs Ha CD, Ho B Gosiee nonHoOM Bapuanrte. Mmeetcst
BO3MOXHOCTb 3arpy3uTh MaTepuaisl caiira. Paboraer ®@opym. CaiiT cylecTByeT Ha pyCCKOM U
AHTJIMHACKOM SI3BIKaX.

NHpopmMannoHHbIe TEXHOJIOTHH B NIPenoaBaHuM (pu3nKu (MacTep-KJIace)
http://ifilip.narod.ru/index.html

Macrep-kiaace «7KuBas puznka»
http://www.int-edu.ru/page.php?id=931

HUKT na ypoxax ¢puzuku
http://teach-shzz.narod.ru/index.htm

M1 1 o0pa3oBanue (O0pa3oBareiibHbIe pecypcbl UHTEepHeT)
http://www.alleng.ru/index.htm

udposas n1adopaTopus «Apxumen» (Jlaboparopusie padoTnl o pusuke)
http://www.9151394.ru/projects/arhimed/arhimi/cituo/lab _raboty f.htm

BupryajabHble 1adopaTopuu (MHTEPAKTUBHbIE MO/IEJIH PA3JIHYHBIX IIPOLECCOB)
http://somit.ru/index _demo.htm

MarepuajibHO-TEXHHYECKOE 00ecreYeHne
Komnbrorep
IIpoextop
Tabnuywl 0bwe2o nasnauenus

IIpucraBku a1 00pa3oBaHMs AECATUYHBIX KPATHBIX U J0JIbHBIX €IUHUIIL.
dusnuecKue NoCTOsTHHbIE.
IIpaBuna no TexHuke 6€30MaCHOCTH MpU paboTe B KAOMHETE (PU3UKH.

Temamuueckue madauywl

1.I'na3 xak onTHYecKas cCucTeMa.
2.0nTHyecKue npruoopsl.

3.bpoynosckoe apmxkenue. Juddysus.
4.TToBepXHOCTHOE HATsHKEHUE, KATMIIIIPHOCTb.
5.Ctpoenue atMochepsl 3emiu.
6.AT™MOc(hepHOe TaBlieHHe.
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http://physics.nad.ru/physics.htm
http://ifilip.narod.ru/index.html
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7.bapomeTtp-anepou/.

8.Bunst nedopmarmii 1.

9.Bunst nedpopmarmii 1.
10.M3Mepenme TeMIepaTypsl.
11.BHyTpeHHss 3HEprUsl.

12. Tennon30sIMOHHBIE MATEPUAIIBI.
13.IInaBnenue, ucnapeHne, KATMCHUE.
14 Manowmerp.

15.JIBuraTesib BHyTPEHHETO CrOpaHHUs.

16./IBuraTeIib MOCTOSIHHOTO TOKA.
17.Tpaexropus IBUKEHHUSL.
18.0OTHOCUTEIBHOCTD IBIDKECHUS.
19.Bropoii 3akoH HproToHa.
20.PeakTUBHOE IBHKEHHE.
21.Kocmuueckwnii kopadib «BocTok.
22.PaboTa Cuibl.

23.MexaHN4eCKHE BOJIHEI.

24 TTpnOopbl MarHUTOSIEKTPUIECKOHN CHCTEMBI.

25.Cxema ruipo3JIeKTPOCTAHIINH.
26.Tpanchopmarop.

27.Tlepenava u pactpeieiieHue AIEKTPOIHEPTUH.

28.luramMuk. MUKpodoH.
29.11Ikana >JeKTPOMAarHUTHBIX BOJTH.
30.Mogenu cTpoeHHs aToMa.
31.Cxema ombita Pezepdopna.
32.1lenHas siaepHast peakius.

33. S nepHbIit peakTop.

34.3Be35b1.

35.ConHeyHas cucreMa.

36. 3emus — 1utanera CosHeuHo cuctembl. Ctpoenue CosHIa.

38.JIyHa.

39.11naneTsI 3eMHOM TPYIIIBL.
40.11naHeThI-TUTaHTHI.

Komnnexm nopmpemos

xabunema

Quzuxu
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