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JlononHuTenbHAs 0011e00pa3oBaTesibHas mporpamMmma «PelieHne skcriepuMeHTalIbHbIX 3a1a4 10 pU3uKe» Uit 9 Kiacca cocTaBIeHa
B COOTBETCTBUU ¢ TpeOoBaHUsIME DeiepaabHOro rocy1IapcTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO 001Iero 00pa3oBaHus U
nuceM MuHHCcTEpcTBa 00pa3zoBanus U Hayku Poccuiickoit @eneparnmn «O0 n3ydeHUH npeaMeTHon oomactu «DU3nKay.

[Iporpamma kypca BHeypouHoil nestenbHOCTH B MBOY COIIl Ne 3 «Pemenue skcnepuMeHTalbHBIX 3agau» g 9 Kiacca
paccunTaHa Ha 68 yacoB (2 yaca B HEJIEIO).

Ieab nporpaMMsl:

® Pa3BUTHC y yHAIIUXCA MMO3HABATCIIbHBIX HHTECPCCOB, MHTCIVICKTYAJIBHBIX U TBOPUYCCKHUX CcocoOHOCTEN B mpouccce pCuICHUA

® [IPAKTHUYCCKUX 3aaa4 U CaMOCTOATCIIBHOTO npno6peTeH1/1${ HOBBIX 3H3HPII>1;

° CbOpMI/IpOBaHI/Ie U Pa3BUTUC y YyYaIlIUXCSA KIHOYCBBIX KOMHeTeHHI/Iﬁ — IIO3HaBaTCIIbHBIX, I/IH(l)OpMaI_[I/IOHHO—KOMMyHI/IKaTI/IBHBIX,
COIIMAJIBHBIX, U KaK CJICICTBHUC - KOMHGTGHHI/II\/’I JIMYHOCTHOI'0 CaMOCOBEPIICHCTBOBAHMUA

e (opMHUpOBaHUE MTPEIMETHBIX U METANIPEIMETHBIX PE3yJIbTaTOB OOYyUEHHS, YHUBEPCAbHBIX YU€OHBIX JeHCTBUIL.

® BOCHHMTAaHUE TBOPUYECKOW JIMYHOCTH, CHOCOOHONW K OCBOEHHMIO IEPENOBBIX TEXHOJIOTHH M CO3/JaHHI0 CBOMX COOCTBEHHBIX
pa3paboTOK, K BBIIBUKEHHIO HOBBIX UJAEH M NPOEKTOB.

Sagaum:

® BBIBJICHUE MHTEPECOB, CKIOHHOCTEH, CIIOCOOHOCTEH M BO3MOXKHOCTEH O0y4aroluXcs K pa3iMyHbIM BUAAM JEATEIbHOCTH;

e (opmupoBaHHE MpPEICTABICHHUS O SBICHMSAX M 3aKOHAX OKPYKAIOIIEr0 MHpPA, C KOTOPbIMHM IIKOJBHHUKHM CTAJIKUBAKOTCS B
MIOBCEJHEBHOM JKU3HU;

e (opmupoBaHUE NPEICTABICHHS O HAYYHOM METO/JIE MO3HAHMS;

® pa3BUTHE UHTEpECa K UCCIIEI0BATEIbCKON IEATEIbHOCTH;

® pa3BUTHE OIbITA TBOPUECKOU JESATEIBHOCTH, TBOPUECKUX CLIOCOOHOCTEH;

e pa3sBUTHE HABBIKOB OPraHU3AlMK HAYYHOTO TPY/a, paboThl CO CIOBAPSAMH M SHLIMKIIOEUAMY;

® COBEpUICHCTBOBAaHWE YMEHHMH NMPUMEHATh 3HAHMS MO (U3MKE JUIsl OOBACHEHMs SBICHMH HPUPOJbI, CBOMCTB BELIECTBA, PELICHUS
¢bu3nyeckux 3aja4, CaMOCTOATEIBHOIO NMPHOOPETEHUsI U OLIEHKM HOBOM MH(OpManuu (pU3NUECKOro COAEp’KaHUs, UCHOIb30BAHUS
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHI;

® CIOJIb30BaHHWE MPUOOPETEHHBIX 3HAHMHA M YMEHUH JUIsl pelleHUs] NMPaKTHMYECKHX 3a7ad;

e BKJIIOYCHME y4allluXCs B Pa3HOOOPA3HYIO AEATENbHOCTD: TEOPETUYECKYIO, IPAKTHUECKYI0,aHATUTHYECKYIO, TOMCKOBYIO;



¢ BBIPa0OTKA THOKMX YMEHHI IEPEHOCUTH 3HAHUS M HABBIKKA Ha HOBBIE (POPMBI yueOHO paboTHI.
yM y4

Mertoasbl 00y4eHust 1 pOPMbI OPraHU3ALMH /1eSATEILHOCTH 00y4a0 U XCH

JlononHutensHas oOieoOpa3zoBaTenbHas nporpamma «PelieHne 3KCHEpUMEHTANbHBIX 3a/7ad Mo (U3MKe» MpearnoaraeT
WHIUBUAYAIbHYI0O WU TPYIIOBYIO palboTy oO0ydaromuxcsi, IUIAHUPOBAaHHWE M MPOBEIEHHE HCCIIEIOBATENbCKOIO SKCIIEPUMEHTA,
CaMOCTOSITENIbHBIN cOOp JaHHBIX JUIsl pEHIEHMs] MPaKTUYECKUX 3a]ay, aHAIU3 M OLEHKY IOJYYEHHBIX PE3yJbTaTOB, MU3rOTOBIIEHUE
nocobuil u Mozenei. [Iporpamma npenycMaTpuBaeT He TOJIBKO OOydarolue M pa3BUBAIOIIME IIEIH, €€ pealn3alust CIocoOCTBYET
BOCIIUTAHHUIO TBOPUYECKOW TUYHOCTH C AKTUBHOM KU3HEHHOM MO3UIUEN.

2. PE3YJIbTATBI OCBOEHHS JIOIIOJHUTEJIBHOM OBIIEOBPA30OBATEJIbHOM ITPOIPAMMEI «PEILIEHME
OKCIHEPUMEHTAJIBHBIX 3A/1AY 10 ®U3UKE»

N3yuenne mporpammbel «PemieHne 53KCIEpUMEHTANBHBIX 3aj1ad 10 (U3MKe» HamlpaBlieHO Ha (OPMHUPOBAHHE JHYHOCTHBIX,
MeTanpeMeTHbIX M MpeIMeTHBIX Pe3y/JbTaTOB OOY4YEeHHs, COOTBETCTBYIOUIUX TpeOOBaHMIM (eAepalbHOIO TOCYAapCTBEHHOTO

00pa3oBaTeIbHOTO CTaHIapTa OCHOBHOTO 00IIIeT0 00pa30BaHuUs:
JIn4HOCTHBIE pe3y/bTaThl:

1. dopMHUpOBaHUE OTBETCTBEHHOTO OTHOIIEHUS K YUE€HHIO, TOTOBHOCTU M CIOCOOHOCTH K caMOOOPa30BaHUIO U CAMOPA3BUTHIO
Ha OCHOBE MOTHBALMU K OOY4YEHHMIO W TO3HAHUIO, Pa3BUTHE CAMOCTOATEIHHOCTH B MPUOOPETEHUHM U COBEPIICHCTBOBAHUU HOBBIX

3HAHUH.

2. dopMHUpOBaHUE TMO3HABATEIBHBIX MHTEPECOB, Pa3BUTHUE HHTEUIEKTyaJbHBIX, TBOPUYECKUX cliocoOHOCTeH, (popMupoBaHue

OCO3HAHHOT'O BBIOOpA U MOCTPOCHUE JallbHEHIIIeH HHANBUAYAIbHOM TpaeKTOpUU 00pa30BaHHUSL.

3. Bocmmranue pOCCHﬁCKOﬁ Fpa)I(I[aHCKOﬁ UACHTUYHOCTHU: IIaTPpUOTH3Ma, YBAXKXCHHA K OTC‘ICCTBY, OCO3HaHHusA BKJIaJa

OTCUYCCTBCHHBIX y‘IéHBIX B Pa3BUTHUC MHpOBOﬁ HayKH.

4. (DOpMI/IpOBaHI/IC HEJIOCTHOI'O MUPOBO33PCHUS, COOTBETCTBYIOLICTI'O COBPEMCHHOMY YPOBHIO Pa3BUTUS HAYKU U O6H.l€CTB€HHOI>i
IIPpaKTHUKH, Y6C)KI[CHHOCTI/I B BO3MOJXHOCTH IIO3HAHUS ITPHUPOJbI, B HCO6XOI[I/IMOCTI/I Pa3yMHOI'0 HCIIOJIB30BaAHUA JIOCTHIXKEHU U HAyKU U
TEXHOJIOTUM 11 I[aaneﬁmero Pa3BUTHA YCIIOBCUCCKOTI'O O6H.[€CTBEI, YBAXCHUA K TBOpHAM HAYKH U TCXHUKH, OTHOLICHHUSA K (1)I/I3I/IKG

KaK K 3JICMCHTY 06Hlequ0BequKOﬁ KYJIBTYPBI.

5. YMmenue KOHTPOJIMPOBATH NPOUCCC U PEIYIIbTAT y‘le6HOﬁ U UCCIEA0BATEIbCKOM ASATEIbHOCTHU B mponuecce N3yudCHUA 3aKOHOB

IIPUPOJIBL.



6. CDOpMI/IpOBaHI/Ie KOMMyHI/IKaTHBHOfI KOMIICTCHTHOCTHU B O6H_IGHI/II/I H COTPYAHUYCCTBE CO CBEPCTHUKAMH, ACTbMH CTApUICIO U
MUIAIIIETO BO3pacTa, B3pOCIBIMH B MpoIiecce 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOW, YIeOHO -HCCIIeI0BATEILCKOM, TBOPUECKOM U
APYrux BUAOB ACATCIbHOCTH.

7. @OopMHUpPOBAHME OCHOB JKOJOTMYECKON KYIBTYpbI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIIJICHUS,
pa3BUTHE OMbITA KOJIOTUYECKH OPUEHTUPOBAHHON PEPIEKCUBHO-OLIEHOUYHOM NESATENbHOCTH B )KU3HEHHBIX CUTYalIHUsIX.
8. KputnuHOCTH MBIUIEHNS], HTHUIIMATHBA, HAXOJYUBOCTh, AKTUBHOCTb IIPH PEICHUN ITPAKTUYECKUX 3a/1a4.

MertanpeaMeTHbIe pe3yJabTaThl:

1. YMeHHne caMOCTOATEIbHO OMPENENSTh L€ CBOEro OOyueHus, CTaBUTh U (OpPMYIMpPOBaTh Juis ceOs HOBbIE 3agaud B y4éode,
pa3BUBaTh MOTHBBI I HUHTEPECHI CBOEH MMO3HABATEIHHON JEATEIbHOCTH.

2. YMeHHue COOTHOCHTH CBOM JICHCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIATh KOHTPOJIb CBOEH JESATENbHOCTH B MpOIEcce
JNOCTHKEHHS pe3ysibTaTa, ONpeNesITh CIocOObl JeMCTBUI B paMKax MpeIIoKeHHBIX YCIOBHM U TpeOOBaHMM, KOPPEKTUPOBATH CBOU
JIEMCTBUSA B COOTBETCTBUU C U3MEHSIOUIEHUCS CUTYAIUEH.

3. YMeHue onpeaensTh NOHATHS, CO3/1aBaTh 0000IIeHNs], YCTAaHABINBATh aHAJIOTUH, KJIacCU(UIIMPOBATh, CAMOCTOSATEIHHO BHIOMPATH
OCHOBAHHUA U KPUTEPUU JUIsI KJIaCCU(PUKALIUU.

4. VYcraHaBnuBaTh IPUYUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PACCY)KJEHHE, YMO3aKI4eHUEe (MHIYKTUBHOE,
JeTyKTUBHOE U N0 aHAJIOTUH) U JIEJIaTh BHIBOJIBL.

5. Pa3BuTHEe KOMIIETEHTHOCTH B 00JIACTH UCHOJIb30BAHUS MH(DPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIL.

6. IlepBoHauasbHble TpeACTaBICHUs 00 MIESIX M O METOAax (PU3MKH Kak 00 YHHBEPCAJIBHOM HMHCTPYMEHTE HAayKHM M TEXHHUKH, O
CPEICTBE MOJEIMPOBAHMS SIBJICHUN U IIPOLIECCOB.

7. YMeHue BUeTh PU3MUECKYIO 3aJady B KOHTEKCTE MPOOJIEMHON CUTYallUM B APYIUX AUCLHUILIMHAX, B OKPYKAIOIIEH KU3HM.

8. YMeHue HaxoUTh B Pa3jInYHbIX UCTOYHUKAX MUH(OPMAIHMIO, HEOOXOAUMYIO ISl pelleHusl GU3NUECKUX 3aJau, U MPEeICTaBIATh €€ B
MOHATHOW (hopMe, IPUHUMATh PELICHUE B YCIIOBUSAX HETIOJIHOM MM U30BITOUHON, TOYHOM MM BEPOATHOCTHON MH(OPMAIUK.

9. YMeHHe OpraHu30BbIBaTh y4eOHOE COTPYAHHYECTBO U COBMECTHYIO JESATEIBHOCTh C YYHUTEIEM U CBEPCTHUKAMHU; paboTaTh
WHAMBUYaJIbHO U B TPYIIE: HAXOAUTh OOllee pelleHHe U pa3peliaTh KOH(MIMKTBI Ha OCHOBE COIVIACOBAHUS IMO3ULMH U ydera
UHTEpeCOB; (HOpMYIUpOBaTh, apryMEHTHPOBATh U OTCTauBaTh CBOE MHEHHUE.

10. YMeHue BbIIBUTaTh TUIIOTE3bI ITPH PELLICHUH 33/1a4X TIOHUMATh HEO0OXO0AMMOCTb UX IPOBEPKHU.

11. IloHnMaHue CyIHOCTH aIrOPUTMHUUYECKUX NIPEANINCAHUN U YMEHHUE IEHCTBOBATh B COOTBETCTBHUH € IIPEUIOKEHHBIM AJITOPUTMOM.
IIpenmeTHble pe3yJibTaThI:

1. Oco3HaHue IEHHOCTHU ¥ 3Ha4eHUs (PU3MKH U €€ 3aKOHOB JJIs IOBCETHEBHOM JKU3HU YeJIOBEKa U €€ POJIM B pa3BUTHUU MAaTEpUAIbHOM
U IYXOBHOU KYIBTYPBI.



3.

2. ®opmupoBaHue IPEICTABICHUNA O 3aKOHOMEPHOM CBSI3H U IMO3HABAEMOCTH SIBJICHUH MPUPOAbI, 00 00BEKTUBHOCTH HAYYHOTO
3HaHUS, 0 CHCTEMOOOpa3yromei por GU3UKHU IS pa3BUTHSL IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

3.®opMHpOBaHUE IEPBOHAYATBHBIX PEACTABICHUHN O (PM3NIECKOM CYITHOCTH SIBICHHUI MPUPOJIBI, BUAX MAaTEPHH, YCBOCHHUE
OCHOBHBIX HJIeH MEXaHHUKH, MOJICKYJSIPHOH (PH3HUKH, DIIEKTPOANHAMUKY, (PU3UKH aTOMa M aTOMHOTO S/1pa.

4.YcBoeHue cMbIcia (pU3NUecKuX 3aKOHOB, PACKPHIBAIOLIUX CBSI3b (U3NUECKUX SIBJICHU, OBJIaJICHUE MOHATHIHBIM annapaToM U
CUMBOJINYECKUM S3bIKOM (PU3UKU.

5.®opMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa N3yuyeHus (yH/IaMEHTAIbHbBIX 3aKOHOB (PM3UKH; YMEHUS T0JIb30BaThCS
METO/1IaM{ HAyYHOT'0 NMO3HAHUS MPUPOJIbL: IPOBOJUTH HAOIIOIEHUS, CTPOUTH MOJIENIN U BBIIBUTaTh TUIIOTE3bl, OTBICKUBATh U
(hopMyTupOBaTh JI0Ka3aTENbCTBA BHIIBUHYTHIX TUIIOTE3; IJIAHUPOBATh U BBIMOIHATH 3KCIIEPUMEHTHI, IPOBOIUTE MPSIMbIE U
KOCBEHHBIE U3MEPEHUS C HCTOIb30BaHHEM MTPUOOPOB, 00padaThIBaTh pe3yabTaThl U3MEPEHUI, MOHUMATh HEN30€KHOCTh
MOTPEIIHOCTEH JTHOOBIX U3MEPEHNH, OLIEHUBATh TPaHUIIbl IOTPEIHOCTENH N3MEPEHH, TPEJICTABIISITh PE3YAbTaThl U3MEPEHUH C
MMOMOTIIBIO TAOHUII, TPAPUKOB U HOPMYII.

6.00HapyuBaThb 3aBUCHUMOCTH MEXIy (PU3NYECKUMHU BEIMYMHAMH, BBIBOAMTH U3 SKCIIEPUMEHTAIBHBIX (DAKTOB M TEOPETHUECKHX
Mojienel pusndeckue 3aKOHbl, 00BSICHATh MOJTYYCHHbIE PE3Y/IbTAThl U JeNIaTh BHIBOIBI.

7.1lonumanuie (QU3NYECKHMX OCHOB M MPHUHIMIIOB JeHCTBHUS (paboThl) MAIlMH M MEXAaHU3MOB, CPEICTB TMEpPEABIKEHUS U CBS3H,
OBITOBBIX NMPUOOPOB, MPOMBIIIJIEHHBIX TEXHOJIOTHYECKUX MPOLECCOB, BIUSIHUSA UX Ha OKPYXKAIOUIYIO CPEAy; OCO3HAHUE BO3MOMKHBIX
MIPUYMH TEXHOTEHHBIX U 9KOJIOTHYECKUX KaTacTpod.

8.®opmMupoBaHUE YMEHUS MPUMEHSTh TEOPETHUECKHUE 3HaHUS N0 (U3MKE Ha MPAKTUKe, peuarh GU3nYecKue 3a/1a4u; IUIaHUpoBaTh B
MTOBCEIHEBHOM JKU3HU CBOU JICHCTBUS C MPUMEHEHHEM IMOJIyYCHHBIX 3HAHUHN 3aKOHOB MEXaHUKHU; YMEHUS MOJIb30BATHCS (PUINUECKIM
TEKCTOM (aHaJTU3UPOBaTh, U3BIEKaTh HEOOXOAMMYI HMH(OPMAIIHMIO), TOUHO U I'PAMOTHO BbIpa)KaThb CBOM MBICIU C NPUMEHEHHEM
MaTeMaTU4eCKON TEPMUHOJIOTUU ¥ CUMBOJIUKH, POBOAUTD KJIACCU(PHUKAIINH, JJOTHYECKHE 000CHOBAHUSI.

9.Bnanenuie 6a30BbIM MOHSATHIHBIM allapaToM 10 OCHOBHBIM pa3fiesiaM COJCepKaHHUS.

COJEP)KAHUE JIONMOJITHUTEJIbHOM OBIIIEOBPA30OBATEJBLHOM ITPOI'PAMMbI «PEHHEHUE

IKCIHHEPUMEHTAJIBHBIX 3AJIAY 11O ®U3UKE»



TEMA 1. KHHEMATHUKA - 14 YACOB.

CriocoObI onucanus MexaHudeckoro nBmkeHus. Cucrema orcuera. [IpsmonuHeiHoe nBmxkeHue. [IpsaMoIuHEHOE paBHOMEPHOE
JBIDKEHUE T0 TockocTH. [lepemenienue U CKOPOCTh MPU PAaBHOMEPHOM MPSIMOJIMHEWHOM JBHXEHHH IO TUIOCKOCTH. OTHOCHTEIBHOCTD
nBkeHus. Croxkenue BrkeHud. [IpuHIUI He3aBUCUMOCTH JBHUKEHU.

Kpuponuneiinoe nerxenue. J[BrkeHue Tena, OpPOIIEHHOTO TMOJ yIJIOM K TOpPU30HTY. PaBHOMEpHOE NBMKEHHE MO OKPY>KHOCTH.
VYrnosas ckopocTs. [lepnos u yacrora BpamieHus. CKOpOCTh U YCKOPEHHE ITPU PABHOMEPHOM JIBH)KEHUU 10 OKPY>KHOCTH.

Jlabopamopnvie pabomeoi:

1. W3yuyenue ABMX)EHUSI CBOOOTHO IMAIAOIIETO TEa.
2. W3yuyeHue ABUXKEHUS MO OKPY>KHOCTH.

IIpumepnvie membt npOEKMHBIX U UCCTEO08AMENLCKUX PAOOM:

Omnpenenenne CKOPOCTH PAaBHOMEPHOTO JIBIDKEHUS MTPH MCTIOIB30BAHUH TPEHAXKEPA «OETOBast JOPOIKKAY.
Hcropudaeckas peKOHCTPYKITUS OTIBITOB ['anmuiest o onpeneseHuo YCKOPEHUsI CBOOOHOTO TaJIeHUS TE.
[IpuHIMIBI pabOTH MPUOOPOB ISt U3MEPEHUS CKOPOCTEN U YCKOPEHHIA.

[Ipumenenne cBOOOAHOTO MAACHUS AJIS1 U3MEPEHUS PEaKI[UU YeI0BeKa.

Pacuer TpaexkTopuu nBUKEeHHS IepcoHaxel paccka3on P.Pacmy.

Dopmbl opeanuzayuu desmenbHOCMU — KIACCHO-YpPOUHasi, periiaMeHTUpOBaHHAas UCKYCCHsI, paboTa B MaJbIX IpyIax

Buower Ooesmenvnocmu — dYreHHe M OOCYXKICHHE TEKCTa CTAaTe HWHTEPHET-CANTOB, OOCYXJCHHE MOKIAI0B W MPE3EHTAIUH,
COCTaBJICHHUE U PEIIeHUE 3a/1a4, 00CyKaeHue croco0oB pemenus (nmoarotoka k OI'D o ¢usuke).

Nk W=

TEMA 2. IUHAMMKA - 16 YACOB.
HNuepumansubie cuctembl orcuera. Cuita. 3akonbl HeroToHa. JIBukeHue Tena noj AeHCTBUEM HECKOJIbKUX CHIl. [[BUIKEHHE CHCTEMBbI
CBsI3aHHBIX TeJ. /[MHaMHKa paBHOMEPHOTO JIBH)KEHUS MaTePUATBbHOM TOUKH TI0 OKPYKHOCTH.
Kmaccbr cun. 3akon BcemupHoro taroteHus. [[Bwkenue miaHeT. MckycctBeHHble cnyTHUkH. CosiHeuHass cucrema. Hcropus
pazButus npeactasieHuii o Becenennoit. Ctpoenue u sBostonus BeeneHHo.
Jlabopamophvie pabomeoi:
1. H3mepeHue Macchl Tejla C UCTI0JIb30BaHHEM BEKTOPHOTO PA3JIOKCHHS CHIIBI.
2. H3yueHue KMHEMATHKHU U TUHAMHUKU PABHOYCKOPEHHOTO BMKEHHS (HA MpUMEpe MalluHbl ATBYna).
3. HN3yuyeHue TpeHUs CKOJIbKEHUS.
IIpumeprvie memvbt nNPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM:
1. Hcropuueckass peKOHCTpYKIUs ONBITOB KylnoHa 1 AMOHTOHA MO ONIPEIETICHUIO BEIMYUHBI CHIIbI TPEHUS CKOJIbKEHHUSL.



[lepBble HCKYCCTBEHHBIE CITYTHUKH 3€MJIU.
Kak oTimnuarorcss MexaHW4YeCKUe MPOLECChl Ha 3eMIle OT MEXaHHUECKUX MPOLECCOB B KOCMOCe?
Tena ConHe4HOM cUCTEMBI.
OTKpI)ITI/Ifl Ha KOHYUKCE IICpa.
Dopmbl Opeanuzayuy oesmenbHOCmU — KIIACCHO-YPOYHAs, perilaMeHTUPOBAHHAS JUCKYCCHs, padoTa B MaJbIX TpyIIax
Buowvr oesamenvnocmu — uteHne M OOCYXIEHHME TEKCTa CTaTel MHTEpHET-CalToOB, OOCYXJEHuE [OKJIaJ0B U TNpPEe3eHTaluM,
COCTaBJICHUE U PElIeHUE 3a]1a4, 00CyKIeHue croco0oB pemenus (moarotoska k OI'D o ¢usuke).

Sk w

TEMA 3. UMIIYJIbC. 3AKOH COXPAHEHUSI UMITYJIBCA — 6 YACOB
Nmnynec. U3MeHeHne uMitynbca MarepuaibHOM Touku. Cucrema Ten. 3akOH COXPaHEHUsT UMITYIIbCA.
IIpumepnvie membi nNpOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:
1. PeakTMBHOE€ IBUKEHHUE B IPUPOJIE.
2. PaccnepoBanue JITII ¢ nomomipro 3ak0OHa COXpAaHEHUSI UMITYIIbCA.
Dopmbl opeanuzayuu desmenbHOCMU — KIIACCHO-YpPOUYHasi, periiaMeHTUpOBaHHAas AUCKYCCHsl, paboTa B MaJbIX IpyIax
Buower Odesmenvnocmu — dYreHWe M OOCYXKJCHHE TEKCTa CTareld WHTEPHET-CAaWTOB, OOCYKIEHHE JOKJIAJ0B W TPE3eHTAIUH,
COCTaBJICHHE U PEIICHUE 3a/1a4, 00CYXIeHne croco0oB pemenus (moarororka k OI'D mo ¢usuke).

TEMA 4. MEXAHUYECKASI PABOTA. MEXAHUYECKASI DHEPTHSI. 3AKOH COXPAHEHWSI MEXAHUYECKOM
9HEPI'UU — 4 YACA.
Mexanndeckass pabota, MOIIHOCTh. KMHETHYECKas: ¥ MOTEHIMAbHAS SHEPrHy. MeXxaHHuecKasi SJHEPTusi CUCTEMBI Tell. M3MeHeHue
MEXaHHUYECKOW PHEPruu. 3aKOH COXpAaHCHHS MEXaHUYECKOH SHEPTUU.
Jlabopamophvie pabomoi:
Berauciienue paboThl CHITBI.
Ipumepnvie memvl NPOSKMHBIX U UCCTEO0BAMENLCKUX PAOOM:
1. Ompenenenue cpeaHel MOITHOCTH YEJIOBEKA 3a CYTKHU.
2. Pacyer wu3MEHEHHs MEXaHMYECKOW OHHEPruM 0ackeTOONBLHOTO Ms4a 3a JUH YIap/Cepuio yaapoB H rpaduveckoe
MPECTaBICHNE 3aBUCUMOCTH M3MEHEHHSI SHEPTHHU OT KOJIMYECTBA YIapOB.
3. DKclepuMEHTANIbHBIE 33/1a41 Ha UCIOJIh30BAHKE 3aKOHA COXPAHEHUS SHEPTHUH.
Dopmul opeanuzayuu desmenbHOCMU — KIACCHO-YPOUYHasi, periiaMeHTHpOBaHHAas AUCKYCCHsI, paboTa B MaJIbIX TPYIax



Buowvr Odesmenvnocmu — 4ureHWe W OOCYKICHHE TEKCTa CTareil WHTEPHET-CaWTOB, OOCYKICHHE JIOKIAJ0B M TPE3CHTAIH,
COCTAaBJICHUE M PEIICHHE 33]1a4, 00CYKICHUE CII0c000B pemreHus (moarotoBka k OI'D mo ¢usuke).

TEMA 5. CTATUKA - 4 YACA.
PaBHOBecue Tena. MOMEHT Crilbl. YCII0BUS paBHOBECHUS TBEPAOTO Tena. [IpocThie MEXaHU3MBI.
Jlabopamopnwvie pabomoi:
Ornpenenenue MEHTPOB MACC PA3IUYHBIX TeJl (TPH Criocooa).
IIpumepnvie membl nPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM:
1. TlpumeHEeHHE MPOCTHIX MEXaHU3MOB B CTPOUTEIBCTBE: OT 3€MIISTHKH 10 HEOOCKpeoa.
2. HccnenoBaHue KOHCTPYKIIMM BEJIOCHUIIEA.
Dopmbl oOpeanuzayuy OessmeabHOCmU — KIIACCHO-YPOYHAsI, perilaMeHTUPOBAHHAS JUCKYCCHs, padoTa B MaJbIX TpyIIax
Buowvl OesamenvHocmu — 4uteHHe M OOCYXKJIEHUE TEKCTa CTared HHTEpHET-CaillToB, OOCYXIEeHHE JOKJIaJOB U IpE3eHTaluH,
COCTaBJICHHE U PEIlIeHUE 3a/1a4, 00CyXAeHHe crioco00B pemeHus (moaroroBka k OI'D no ¢gusuke).

TEMA 6. MEXAHUYECKHUE KOJIEBAHUSA U BOJIHBI - 6 YACOB.
Mexannueckue kosebanus. [IpeobpazoBanre sHEPrUM MPU MEXaHUUIECKUX KoyieOaHUAX. MareMaTnuecKuii U PY>KUHHBIA MasiTHUKU.
CBoOoHbIe, 3aTyXalolIe U BBIHYXACHHbIE KojeOanus. PezoHaHc.
Mexanunyeckue BOJIHBL. J[JTMHA U CKOPOCTH BOJIHBI. 3BYK.
Jlabopamophvie pabomoi:
N3yuenue xoneOaHu HUTSHOTO MasiTHHUKA.
IIpumepnvie memvbi NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:
1. CrpyHHBIE MY3bIKaJIbHbIE HHCTPYMEHTHI.
2. KonebarenbHble CUCTEMBI B IPUPOJAE U TEXHUKE.
Dopmbl opeanuzayuu dessmenbHOCMU — KIIACCHO-YPOUHasi, periiaMeHTUpOBaHHAs AUCKYCCHsI, paboTa B MaJIbIX TPYIax
Buovi oeamenvhocmu — 4teHne W OOCYXKJCHHUE TEKCTa CTareii WHTEPHET-CAalTOB, OOCYXIEHHE MIOKJIAaJOB U MPE3CHTalLuM,
COCTAaBJICHUE U PElICHUE 3a]1a4, 00CYKJIeHHE croco0oB pemienus (noaroroska k OI'D no ¢usuke).

TEMA 7. 3JIEKTPOMATI'HUTHBIE KOJIEBAHUSA 1 BOJIHBI — 4 YACA.
ITepemenHnsblit anekrpuueckuit Tok. KonebarenbHblit KOHTYp. BoiHy)/1eHHBIE 1 cBOOOIHBIE DM KOJIeOaHMs.
OM BOIIHBI U UX CBOMCTBA.



IIpumepnvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:
[TpuHIMTIBI PAHOCBSA3Y U TEJICBUICHHUS.
Bnusinue OM uznydyeHuil Ha )KUBbIE OPraHU3MBbI.
W3roroBnenue ycTaHOBKHU Ui JEMOHCTpaLMK onbITOB 110 OMU.
OnexrpomarautHoe uznyuyenne CBY-neun.
NcTopuyeckast peKOHCTPYKIIKS ONBITOB AMIIepa.
Dopmbl opeanuzayuu desimenbHOCMU — KIaCCHO-YpOUHasi, periiaMeHTUpOBaHHas IUCKYCCHsl, paboTa B MaJIbIX TpyIIax
Buovr oeamenvnocmu — uteHne M OOCYXKJEHHE TEKCTa CTaTel WHTEpHET-CalToOB, OOCYXJEHHE JOKJIAJOB U IpEe3eHTaluH,
COCTaBJIEHHE U PEIlIeHUE 3a/1a4, 00CYXIeHHne croco0oB pemienus (nmoaroroska k OI'D no ¢usuke).

Nk =

TEMA 8. OIITUKA - 8 YACOB.
Uctounuku cBera. JlelicTBusi cBeTa. 3aKOH MPAMOJHUHEMHOTO PacnpoCTPaHEHHs] CBeTa. 3aKOH OTpakeHHs cBera. [locTpoeHne
M300paXeHHi B IMIIOCKOM 3€pKaje.
3aKOH INPEJIOMJICHUS CBETA HA ITUIOCKOM T'PaHMUIIE ABYX OJHOPOJHBIX Mpo3pauHbIX cped. IIpemomiienne cBera B npusMme. Jlucnepcus
cBeTa. SIBIeHHE TOJIHOTO BHYTpeHHero orpaxkeHus. JIna3el. Tonkue nuH3b1. [locTpoeHne n3o0paxkeHnii, cO31aBa€MbIX TOHKUMHU JTHH3AMH.
I'ma3 u 3penune. OnTudeckue NpuoOOpHI.
Jlabopamopnvie pabomoi:
1. DkcnepuMeHTalbHas MPOBEPKa 3aKOHA OTPAXKEHUSI CBETA.
2. W3mepenue nokazarens IpeJoOMIICHUS BOBL.
3. Msmepenue GoKyCHOTO PACCTOSTHHS COOUPAIOIIEH JIMH3HI.
IIpumepnvie memvbt nNPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM:
1. Hcropus uccneqoBaHus CBETOBBIX SIBIICHHIA.
2. Hcropudeckas peKOHCTPYKIMS Teneckona ['anumes.
3. H3rorosieHue KajienmocKomna.
Dopmul opeanuzayuu dessmenbHOCMU — KIIACCHO-YpPOUHasi, periiaMeHTUpOBaHHAas AUCKYCCHsI, paboTa B MaJIbIX TpyIax
Buovr oeamenvnocmu — 4uteHne W OOCYXKJCHUE TEKCTa CTareii WHTEPHET-CAalTOB, OOCYXIEHHE JIOKJIAaJOB W MPE3CHTAluH,
COCTAaBJICHUE U PEIICHUE 3a/1a4, 00CYKJIeHUE criocoOoB pemienus (moaroroska k OI'D no dusuke).

TEMA 9. DU3UKA ATOMA U ATOMHOTI'O AJPA — 6 YACOB.
Crpoenue atoma. [lomiomenne u uciyckanue ceera aromamu. ONTUYECKUE CIIEKTPHI.



OmnbiTel Pesepdopna. [Tmanerapnast mozens aroma. CTpoeHHE aTOMHOTO sapa. 3apsjIoBO€ M MAacCOBOE YHCIA. SepHBbIE CHIIBIL.
DHeprus CBS3M aTOMHBIX sAep. 3aKOH PaJIMOAaKTUBHOTO pacmana. Anbha- u 6era-pacransl. [IpaBuiia cMemeHus.
Snepusle peakuuu. [lenenue u cunres saep. SAnepHas suepreruka. Mcroununku snepruu ConHua v 3Be37.
Perucrpanus sinepHbIX u3inydeHuil. BiusiHue pajivOaKTHBHBIX M3JIyY€HUM Ha KHUBbIE OpraHu3Mbl. Jlo3umerpus. DKoJIOrHyecKue
MPOOIEMBI SIIEPHOM SHEPTETHUKHU.
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:
1. Hcropus uzydenus aroma.
2. WUsmepenne KII/] conneuynoii Garapeu.
3. HeBuaumble n3ny4eHus B CIEKTPE HArPEThIX TEIl.
@Dopmbl opeanuzayuu desmenbHOCmMU — KIaCCHO-YpOUYHasi, periiaMeHTUpOBaHHAas IUCKYCCHsI, paboTa B MaJIbIX TpyIax
Buowvl OesamenvHocmu — 4uteHHe M OOCYXKJIEHUE TEKCTa CTared HHTEpHET-CaillToB, OOCYXJeHHE MIOKJIaJOB U IpEe3eHTaluH,
COCTaBJIEHUE U PEIIeHUE 3a1a4, 00CykaeHne croco0oB pemenus (moarotopka k OI'D o dusnke).



4. KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

No
Ne - N
samsrisg] SATA Tema 3aHsaTHS OcHoBHBIC BU/BI y4EOHOH JCATCILHOCTH Jara o miany
B TeMe
1 2 3 4 5
Crioco6bl ONHCAHUSA . 1 yue6. Henens
OO6cyxneHune craTbu cailiTa www. elementy.ru o crnocofax
1-2 1 MEXaHWYECKOTO JIBIDKCHUS Kak
OTIMICAaHUS JBWKCHUS. AHAJIN3 WLIIOCTPATUBHOTO Marepwalia Ha
CIIoCcoObI OTIMCAHUS
. | mpuMepe MynbTdriibMa «BoBKa B TPHICBATOM IIAPCTBE)
(YHKIIMOHATBHBIX 3aBUCHMOCTEH.
[IpsimonuHeliHOE  paBHOMEpPHOE
34 ) JIBUKCHHE 1o IockocTH? | BeiBog GopMylmbl W3MEHEHHS KOoOpAauHaThl. PaboTra B Malbix 2 vie6. Heels
CMoTpss W3  Kakod  TOYKH | TPYINIIax HaJ arOPUTMOM PEIICHUS 3aa4 10 yKa3aHHOU TeMe. YHED. HeA
HaOJIrONaTh. ..
OTHOCHUTENBHOCTD nBrkeHus. | PaboTa B ManpIX rpymnmax HaJ CO3[JaHHEM aJIrOpUTMa pPELICHHS 3 yueb. Henens
5-6 3 Cnoxenue nBwkeHHil. [IpUHIMN | KAYECTBEHHBIX M PACUETHBIX 3ajady mo teme «Mos 3amada Ha
HE3aBUCUMOCTHU JBUKECHUH. OTHOCHUTEJIbHOCTb TBUKEHHS
Jlabopamopuvie pabomoi: 4 yueb. Henmens
7.8 4 «3ydenue nBmwkeHUS CBOOOAHO | BrlmoysHeHue  mpakTHUeckux paboT B MaiblX  TIpymmax,
nagaromero Tena», «V3ydeHue | mpeseHTanus U 00CyXKACHUE PEe3yIbTaTOB
JIBUIKCHHUSI TeJIa 110 OKPYKHOCTH
Kak u kyma monerena BHILIHEBas 5 yueb. Henens
PaGota B ManbIx Tpymmax HajJ CO3/JaHUEM alrOpuTMa pPEelICHHS
koctouka? Pacuer Tpaekropuu
9-10 3 pacueTHBIX 3a37a4 Ha COCTaBJICHHE aBTOPCKUX 3agad IO TeMe

JBUKEHUS Tel W IEpPCOHAXKEN
paccka3oB P.Pacms 0
MiroHxay3eHe.

«Mos 3a7ada Ha pacuyeT ABUIXKXCHUA TCJIA, 6p0H_IeHHOl"O noJa yriiom
K TOPU3OHTY»




Ne

Ne o
sarsog] SAHATHA Tema 3ansaTHS OcHOBHBIE BUBI YI€OHOH EATEILHOCTH [ara no miany
B TEME
1 2 3 4 5
Hcropuueckass  peKOHCTPYKIUS 6 yue0. Hezers
11-12 6 BeimoytHeHHe  TIpakTHYeCKHX  paboT B MalbIX — TpyIIax,
OTIBITOB lanmnes o
Ipe3eHTalus U 00CYKJeHHE Pe3yIbTaTOB
OTIPEAETICHUIO YCKOPEHUS g.
Onpenenenue CKOPOCTH 7 yueb. Henens
PaBHOMEPHOTO  JBWKCHHS TIPH
HCIIOJIb30BaHUU TpeHaxkepa | OOcyKJeHre Mpe3eHTaluii U pe3ylbTaToB IMPOEKTHBIX padoT
13-14 7 «OeroBasi JOPOKKay. yHaluxcs Mo MNpeyiokeHHoW TeMaruke. Pemenue 3amanuit OI'D
[IpuHnuner  paboTel  MPUOOPOB | MO KUHEMATHKE.
JUIL  U3MEPEHUsT CKOpOCTEed U
YCKOPEHUU.
Cuna Bonm, cuna yoexaeHus uinu | Utenue m oOCykJieHne TeKCTa CTaThu caiiTa www. elementy.ru o 8 yue0. Henens
15-16 1 cuna — pusnyeckas BenuunHa? kimaccax  cuil. OOCyXaeHHEe  NPOU3BEACHUM  KIACCHYECKOM
JUTEPaATyphl, B KOTOPBIX OMUCKHIBAIOTCS PA3TUYHbBIE CHUIIBI.
Jlabopamopras paboma: 9 yue0. Henens
[TpakTuueckas paboTa B MallbIX TpyIIax, pelIeHUuEe 3aJaud B
17-18 2 «3mepenne Maccel Tena ¢
oO11eM Buje, IpecKa3aHue pe3yabTaTa U ero MpoBepKa OMBITHBIM
HCIIOJIb30BaHUEM BEKTOPHOTO o
yTeM, PacyeT MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUM.
Pa3I0KEHUS CHUIIBD»
. PaGota B ManbIx rpymnmnax HajJ CO3JaHHUEM alTOpUTMa pElICHUS 10 yueb. nenens
19-20 3 JIBukeHue Tena MoJ JAeHCTBHUEM pynt ¢ A p P yi a
KayeCTBEHHBIX U PACUETHBIX 3a]1a4; COCTaBJICHHE aBTOPCKUX 3a7a4
HECKOJIBKHUX CHJI
no TeMe «Mos 3a7jaua Ha mpuMeHeHne 3akoHOB HproToHay
PaGota B manbIx rpymnmax Haj OTpPaOOTKOW alropuTMa pelieHus 11 yuyeb. nenens
21-22 4 JIBuKeHHE CHUCTeMBbl CBS3aHHBIX | 337]ad Ha TNpuMeHeHue 3akoHOB HprotoHa. CocraBieHue u

TCII

pCHICHUC aBTOPCKUX 3a1a4 110 TCME: «Mos 3agaya Ha IMPUMCHCHUC
3aKk0HOB HprotoHay




Ne

Ne o
sarsrus] ST Tema 3ansiTus OcHOBHBIE BUBI YI€OHOH EATEILHOCTH [ara no miany
B TEME
1 2 3 4 5
Jlabopamopuvie pabomoi: 12 yuel. Henens
«3yuenue KMHEMAaTUKU u | [IpakTnueckass paboTa B MajbIX Ipynnax, pacyeT MOTPEIIHOCTH
23-24 R JTUHAMUKHI PaBHOYCKOPEHHOTO | IPSIMBIX M KOCBEHHBIX M3MepeHui. [Ipesentanus m obcyxneHue
JBUKEHUSI (MalllMHA ATBYAA)», pe3ynbTaToB padoT.
«M3ydyeHne TpeHMs CKOJIbKEHUS
Pabota B manbIx rpymnmnax Haj OTpaOOTKOM alropuTMa pelieHus 13 yue0. Henens
JnHamuka PaBHOMEPHOTO
25-26 6 o 3a7a4 Ha mnpuMeHeHue 3akoHOB Herorona. CocraBieHue u
JBIDKEHUSI MaTepUaIbHON TOYKH
pelIeHre aBTOPCKUX 3ajad 1o Teme: «Mos 3a71aua Ha IPUMEHEHUe
10 OKPY>KHOCTH.
3aKk0HOB HproTOH2»
Uctopus pa3BUTHS 14 yuel. Henens
npeacraBieHnii o BceenenHoi. | OOcyxIeHre MOKIAJ0B M TPE3CHTAMA YdJalluXxcsi Ha TeMYy:
27-28 7 Conneynas cucrema. JIBmxkeHue | «Mcropust pa3Butust mnpeactasieHuil o Bcenennoit». M3ydenue
IUIJaHET WM UX  CIIyTHUKOB. | paCIOJIOKEHUSI M JBW)KEHUS IUJIaHET C TOMOUIBI0 MOJENH-
Crpoenue u 9BOJIIOLUSA | TEJUTYpUSL.
Bcenennoil.
o 15 yue6. Henens
PaGota B manbIx Tpymmax Haj OTpaOOTKOW alropuTMa pelieHus
OTKpbITUST HAa KOHYHMKE IIepa.
29-30 8 3a/la4  Ha [PUMEHEHHE 3aKOHa BCEMHUPHOIO  TITOTEHUS.
[IepBblie HCKYCCTBEHHBIE
CocraBiieHHE M pellIeHne aBTOPCKUX 3aja4d 1o teme: «Mos 3aiaua
CIIyTHUKH 3€MJIN.
Ha npumeHeHue 3BT»
. 16 yueb. nenens
UreHue u o0OCyXKIeHUE cTaTbu cailitTa www. elementy.ru o
31-32 1 3aMKHYTBIX CHCTEMax M 3aKOHE COXpaHEHUs umiyibca. M3yuenue

Kak BBI AXTY HAa30BCTC...

U aHaIW3  WUIIOCTPAaTUBHOTO  Marepuajga Ha
myibTuiabma «lIpuknrouenus kanutana BpyHremns»

npuMepe




Ne

Ne o
sarsrus] ST Tema 3ansiTus OcHoOBHBIC BU/BI y4COHOH JCATCITLHOCTH Hara no miany
B TEME
1 2 3 4 5
33-34 2 PeaktuBHOE JIBH)KCHUE B | OOCyXieHrEe JOKJIaJ0B M TMPE3CHTAIMI y4yalluxcs Ha TEMY: 17 yue0. Henens
TIPUPOJIE. «PeakTBHOE ABMKEHUE B IPUPOJICY.
35-36 3 PaccnenoBanue JTII ¢ nmomombto | Pabota B ManibIx rpymnmax HaJl alrOpUTMOM PpELIEHUs 3ajgad Io 18 yueb. Henens
3aKOHA COXpPaHEHUsI UMITYJIbCA yKa3aHHOU Teme (Ha mpuMepe BUICOMATEPUAIOB U3 UHTEPHETA)
. | Pemenne AKCIIEPUMEHTAIBHBIX 3a7ad. Brimosnenune 19 yuel. Henens
37-38 1 Onpenenenue cpenHen .
MPaKTUYECKOW paboOThl B  MajbIX TPYIIax, OOCYXICHUE
MOIITHOCTH Y€JIOBEKa 3a CYTKH.
pe3yJbTaTOB.
PacueT n3sMeHeHust MeXxaHU4eCKOU 20 yue0. Hemens
sHeprum 0ackeTOOoMBpHOTO Msva 3a | [IpakTudeckas paboTa B MajbIX TpyIIax, pacdeT MOTPEITHOCTH
39-40 ) IUH  ygap/cepuio  yIapoB U | MPSAMBIX M KOCBeHHbIX u3MepeHuil. Iloctpoenue rpaduxa
rpaduueckoe MIPE/ICTABIICHUE | 3aBUCMMOCTH HM3MEHEHMS] DSHEPrMM OT KOJIMYECTBA YAAPOB.
3aBUCHUMOCTH u3Menenus | [IpesenTanus u o6cyxieHue pe3ynbTaToB padoT.
SHEPIrUM OT KOJUYECTBA yIapOB
Jlabopamopras paboma: Pemenue AKCIEPUMEHTAIBHBIX 3ajad4. Beinosninenue 21 y4e0. Henens
41-42 1 «OrmpeneneHre LEHTPOB Macc | MPaKTUYECKOW paboThl B MajblXx TIpymnax, oOCyXAeHHE
pa3IUYHBIX TeI (TPU CrIOc00a)» pe3yIbTaToOB.
OOcyxaeHue JOKJIAIOB M TMPE3CHTAUUN y4alluxcs Ha Temy: 22 yueb. Henens
[Ipumenenue MIPOCTHIX YA 4 8 p yram y i s
43-44 ) «[IpuMeHeHre NpOCThIX MEXaHU3MOB B TEXHHKe». M3yueHue u
MEXaHU3MOB B CTPOUTENIBCTBE: OT
aHaAJIM3 WITIOCTPATUBHOTO Marepualia Ha IpuMepe MYyIbTHUIBMOB
3eMJISTHKH JI0 HeOoCcKkpeba
«UYeOypamika u ['eHa ctpost gom», «Magarackap»
UreHue u 00CyXJIEHHE CTaThH caiiTa www. elementy.ru o BUaax 23 yueb. Henens
45-46 1 Bunst MasITHUKOB u ux .
o KojeOaHuN U MasTHUKOB. l3yueHWe W aHanM3 pe3ylnbTaToB
KoJeOaHuUH.

OKCIICPUMCHTOB C MadTHUKAMH.




Ne

Ne o
sarsrus] ST Tema 3ansiTus OcHoOBHBIC BU/BI y4COHOH JCATCITLHOCTH Hara no miany
B TEME
1 2 3 4 5
- PabGoTta B ManbIx rpymnmax Haj aJrOpUTMOM PEIICHHUS 3aJad I10 24 y4e0. Henenst
47-48 2 Uto nmepenocut BoJsiHA? . pyn A P P A yi a
yKa3aHHOU TeMme (Ha puMepe BUJIEOMATEPHAJIOB U3 UHTEPHETA)
49-50 3 Konebarenpubie  cucrembl B | OOCyXJI€HHE JOKIAJ0OB M TPE3CHTALMM y4alluxcs Ha TEMY: 25 yuel. Hepens
TIPUPOJIC U TEXHHUKE «KonebareapHble CUCTEMBI B IPUPOJIE U TEXHUKEY.
Pemenune AKCIIEPUMEHTAIBHBIX 3a7ad. Brimosaenne 26 y4e0. Hemens
51-52 1 OKCTICPUMEHTAILHAA  POBEPKA IPAKTUIECKOM aboTel B MaJbIX TIpyomax, oOcyXKIeHue
cBoiicTB OM BOJIH. P p pyIax, Y
pe3yIbTaTOB.
UccnenoBanme Pemenne 3KCIIEPUMEHTAIbHBIX 3ajad. Bremomaenne 27 yae0. Henens
53-54 2 AJIEKTPOMArHUTHOTO  HM3JIYYCHHS | MPAKTUYECKOM paboThl B  MalbIX Tpymmax, OOCYXKIeHHe
CBY-neun pe3yJIbTaTOB.
Kax  wuccnemoBamu  cBETOBEIE . 28 yue0. Heaens
OOcyxaeHue JOKJIAIOB M TMPE3CHTAlU{ y4alluxcsi Ha Temy:
55-56 1 SBIIEHUS U KaK HX HCCIEAYIOT .
«HccnenoBanue CBETOBBIX siBieHUI». PaboTta B ManbIX rpymmax
Tenepb. M3roroBnenue Monenu 9
- HaJ MOJIEJIbIO KaJIei 10 CKoTIa.
Kajeiiockomna.
Pemenne oskcnepuMeHTaNbHBIX 3a/ad  (CO3/IaHUE YCTAaHOBKH). 29 yueb. Henens
57-58 2 DKcliepUMeHTallbHas — [POBEpKa .
Boinmonnenune mnpaktuyeckoil paboThl B MabIX — rpyHmnax,
3aKOHa OTPa)KEHUS CBETA.
00CyXJIeHHE Pe3y/IbTaTOB.
Jlabopamopnas paboma: Pemenue AKCIEPUMEHTAIBHBIX 3ajad4. Brinosninenue 30 yue0. Hemens
59-60 3 «U3mepenue MOKa3aTess | MPaKTUYecKoW padoThl B MallblIX Tpymdmax, oOcCyxIeHHe
MIPEIOMJICHUS BOJIBDY pe3yIbTaTOB.
PaGora B Manbix rpynmnax. Pemienue skcrepruMeHTaIbHBIX 33]ad, 31 yue0. Henens
61-62 4 Kak ommmuatorcs  mokasarenu o
oOcyxxaeHue pEe3yIbTaToB, MOCTPOCHUE rpaduueckoit
MIPEIOMIIEHUS [IBETHOTO CTEKIIa
3aBUCHMOCTH MOKa3aTelis MPEJOMJICHHsI CBETA OT €ro YacTOTHI.
63-64 1 [Tornomenue u ucmyckanue cBera | UteHne u o0CyXJAeHHE CTaThU caiiTa www. elementy.ru o Buaax 32 y4e0. Henens

aromaMmu. ONTHYECKHUE CIICKTPBI.

ONTHYCCKUX CIICKTPOB U UX NIPUMCHCHHUU K XUMHWYCCKOMY dHAJIN3Y




No
Ne 5
sarsrus] ST Tema 3ansiTus OcHoOBHBIC BU/BI y4COHOH JCATCITLHOCTH Hara no miany
B TEME
1 2 3 4 5
COCTaBa TeJl.
. | Pemenue SKCIIEPUMEHTAIBHBIX 3a;ad. Brimonaenue 33 yuel. Henmens
65-66 2 Namepenne KIIJ[  conHeuHou . p yd
GaTapen MpaKkTUYeCKOW paboThl B  MalbIX Tpynmax, oOOCYXJICHHE
pe3yIbTaTOB.
67-68 3 Bnusinne pamnoakTUBHBIX | OOCyXJAeHHE TOKIAJ0B M TMPE3CHTAIMI YydJalluXCsl Ha TEMY: 34 yuel. Hepens
W3JIy4eHHUI Ha )KUBbIE OPraHn3Mel | «Panmanus BpeaHas U Mmosie3Has.

ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kon Koa 3s1emenTa IIpoBepsiemble 3J1eMEHTHI COAePKAHUS
pasnena 8 posep nep
®U3UKA U EE POJIb B TIOBHAHUU OKPYXKAIOILIETO MUPA
1 . dusuka — Hayka o mpupoje. SAsneHust npupoasl. Puzndeckue
' SBJICHUS:  MEXaHWYeCKHe,  TeIJIOBbIE,  JJEKTPUUYECKHE,




MarivuTHBIC, CBETOBLIC, 3BYKOBBIC

dwusnueckue BeTUUMHBL. M3MepeHne (GU3MUECKUX BEIUYHH.

1.2 ®dusnueckue pUOOPHI. ITorpemHocTs U3MEPECHUM.
MexnyHapoaHas CUCTEMA €IMHUIL
EcrecTBeHHOHAYYHBIN METOX  IIO3HAHMS: HaOII0ACHHE,

13 MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABWKEHHUE THUIOTE3,

' AKCIIEPUMEHT o MIPOBEPKE THIOTE3, 00BsICHEHHE

HaOJIFOMAeEMOTO SIBIICHUSI

1.4 Ornucanne PU3NUECKUX SBJICHUN C TTOMOIIBIO MOJIEeH
[IpakTrueckue paboOTHI:
#HH##Par###3MepeHne pacCTOSTHUM.

Ls ###Par###3mepenne o0bEMa KUIKOCTH U TBEPIOTO Tea.

#H##Par###OnpenesieHre pa3MepoB MajlbIX TeJl.
#HH##Par###l3mepenue TeMnepaTypbl npu MIOMONTH

KUAKOCTHOI'O TEPMOMETPA U AaTYHUKa TEMIIEPATYpPhbL

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

###Par###CTpoeHre BellecTBa: aTrOMbl M MOJIEKYNbI, HX

2.1 pasmepbl. ONbITBl, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE
BeleCcTBa
2.2 ###Par###/[Bokenne vactull BemectBa. CBsA3b  CKOPOCTH




JBMKECHHSI YaCTHUIl C TeMIeparypoi. bpoyHOBCkoe nBukeHue,

maddyzus

B3aI/IMOZ[eI\/JICTBI/I€ YJaCTHUILl BCIICCTBA: IPUTSIKCHUC U

2.3
OTTAJIKUBAaHUE
Hi#HtPar#HH# ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHUE Ta30B,
"4 KUAKOCTEH U TBEPABIX (KpUCTAINIMYECKHX) Tell. B3zanuMocBssb
' MEXIy CBOWCTBAMH BENIECTB B  pPa3HBIX arperaTHBIX
COCTOSIHUSIX U UX @TOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUIN BOJIbI
[IpakTrueckue paboOTHI:
###Par###Onenka puamMeTpa aroMa METOJOM psAIoB  (c
WCIIOJb30BaHueM oTorpaduii).
2.6 HH#HPar###OnbITEI O HAONIOACHHUIO TEIJIOBOTO PACIIUPEHUS
ra3os.
HHHPar###O0nbITEI 10 OOHAPYKEHHIO  JIEWCTBUS  CHII
MOJIEKYJIIPHOTO MPUTSKEHUS
JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI
31 Mexanuyeckoe ABI)KEeHHE. PaBHOMepHOE W HEpPaBHOMEPHOE
' JIBIDKEHUE
3.2 ##HPar###CropocTsb. CpenHssi CKOPOCTh NPU HEPABHOMEPHOM




JIBH>KEHUH. Pacy€T myTy 1 BpEMEHU JIBUKECHHUS

SIBnenue uHepuuM. 3akOH MHEpLUUU. B3aumopaeiicTBue Ten Kak

3.3 IIpUYMHA U3MEHEHUsI CKOPOCTH JBMXKEeHUA Tel. Macca kak Mmepa
WHEPTHOCTH TeJla
34 ###Par### lnotHocTh  BemectBa.  CBS3b  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJ B €JMHUIE 00bEMA BEllleCTBA
3.5 Cuita Kak XapaKTepUCTHKa B3aUMOJICHCTBUS Tell
36 Cuna ynpyroctu u 3akoH ['yka. MI3MepeHue Cuiibl ¢ TOMONIBIO
' JTUHAMOMeETpa
37 ###Par###SIBnenue TaroreHus u cwia TsokecTd. Cuiia TSKeCcTH
' Ha npyrux mianerax. Bec tena. HeBecomocTh
38 Cuna tpenusi. TpeHue CKOJIbKEHUS U TpeHue nokos. Tpenue B
' MIPUPOJIEC U TEXHUKE
3.9 #HH##Par###CnoxxeHue CW, HampaBJICHHBIX IO OJHOW MPSIMOIA.
' PaBHOelicTBYIOIIAS CHIT
[IpakTueckue pabOTHI:
310 Omnpenenenre CKOPOCTH PAaBHOMEPHOTO ABWKEHHUs (IIapuKa B

KUIAKOCTH, MOJCIIU JJICKTPHYCCKOI'O aBTOMOOMIJISA U TaK z[anee).

Omnpenenenre cpeaHel CKOPOCTU CKOJBXKEHHS Opycka HIN




HIapuKa MO HAKJIOHHOW Iockoctu. OnpenencHue IIOTHOCTH
TBEpHOro tena. OMNbITEL, JIEMOHCTPUPYIOIIKUE 3aBUCHMOCTD
pactshxenus (aedopMarin) IpyKUHBI OT MPHIOKEHHOW CHIIBI.
OneIThl, JEMOHCTPHUPYIOIIUME 3aBUCUMOCTb CHJIBI TPEHHUS
CKOJIBKEHUSI OT Beca Tella M XapakKTepa COINPHKACAOIIMXCS

MMOBEPXHOCTEMN

3.11

@usnyeckne SBICHWA B NPUPOJE: MPUMEPHl JBWXKEHHSA C
pa3NMYHBIMA CKOPOCTSMH B JKMBOW M HEXHUBOM NpUPOLE,

JIEVCTBHE CUJIbI TPEHHS B IPUPOJIE U TEXHUKE

3.12

TexHuyeckne yCcTpoucTBa: IMHAMOMETP, MOAIIUITHUKHI

JIABJIEHME TBEPJIbIX TEJI, )KUJKOCTEI 1 TA30B

HaBnenne T1BEpmoro Tema. CrocoObl  yMEHBIIEHUS U

1 YBEJIMYCHUS 1aBJICHUS
12 JlaBnenue rasza. 3aBHCUMOCTh JaBJICHHUsSI Ta3a OT 0O0BEMa,
' TEeMIIEPaTypbl
43 [lepenaua naBneHust TBEPABIMU TEIAMH, KUAKOCTIMU U Ta3aMH.
' 3akoH [lackans. [IlHeBMaTHUYeCKrEe MalIuHBI
3aBUCHUMOCTh JaBJICHUSA JKUJIKOCTU oT TJTyOUHBI.
4.4 I'uppocratuyeckuit  mapagokc. CooOmarommuecss  COCYIbI.

FI/I,Z[paBJ'II/ILIeCKI/Ie MCXaHU3MBbI




4.5

Atmocdepa 3emsmm u atrmochepHoe naieHue. [lpudnHBI
CYIIECTBOBAHUSI  BO3AYIIHOM  oOosouku  3emiu.  OmbIT
Toppuuennu. 3aBucUMOCTh aTMOC(EpPHOro JaBJIEHUS OT

BBICOTBI HAaJT YPOBHEM MOPs

4.6

N3mepenue  armocdeproro  nmaBinenus.  [lpuboper  mms

M3MEPEHUsT aTMOC(EPHOTO TaBIICHUS

4.7

JlelicTBME XKUIKOCTM M rasa Ha NOTPYKEHHOE B HHUX TEJO.

BrrTankusaromias (apxumMenioBa) cuiia. 3aKoH Apxumena

4.8

[InaBanme ten. BoznyxonnaBanue

4.9

[IpakTrueckue paboOTHI:

HccnemoBanne 3aBHCHMOCTH Beca Tejda B BOJE OT 00BbEMa
MOTrPYKEHHOM B KUAKOCTh dYacTh Tena. OnpeneneHue
BBITAJIKUBAIOLIEH CHUJIbI, ACHCTBYIOIIEH HA TEJIO, MOTPYKEHHOE
B KUJKOCTh. [IpoBepka HE3aBUCHUMOCTH BBITAJKUBAIOIICH
CUJIbI, JCHCTBYIOIIEH Ha TEJIO B >KUAKOCTHU, OT MAcCChl Tela.
OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKMBAIOIIEH
CWJIbI, JEUCTBYIOIIEH Ha TENO B JKHUIKOCTH, OT 00bEMa
NOTPY’KEHHOW B JKMJIKOCTh 4YacTH Telda U OT IUIOTHOCTH
JKUJIKOCTH. KoucrpyupoBanue apeomerpa WA

KOHCTPYHPOBaHUE JIOJIKH " OIIpeNIENIEHUE e




Irpy30110AbEMHOCTH

dwusnueckue SBICHUS B NPHUPOJE: BIUSHHE aTMOC(EpPHOTrO

4.10

JTaBJICHUS Ha )KMBOW OpraHu3M, IJIJaBaHUE pbIO

Texanueckue YCTpOMCTBa: cooOmiaromuecs COCY/BI,
4.11 YCTPOWCTBO BOJOIPOBOJA, TMAPABINYECKANA IPECC, MAHOMETP,

O6apomeTp, BBICOTOMED, MOPIIHEBOM HACOC, apEOMETP

PABOTA, MOIIIHOCTb, DHEPT A

5.1 Mexanudeckast pabora

5.2 Mexanuveckasi MOITHOCTh

53 [IpocThie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTD.

' [IpaBusno paBHOBeCHS pbluara

5.4 [IpuMeHeHnne mpaBuiia paBHOBECHS pbluara K 0JI0Ky
«3onoToe mpaBwio» MexaHukd. KosdduuueHnt mone3Horo

5.5 neicTBUsT MexaHu3MOB. IIpocTbie MeXaHuW3MbI B OBITY H
TEXHUKE

5.6 [TorenuumanpHas SHEPTUM Tea, HOAHATOro Haj 3eMIIEH

5.7 Kunernueckas sneprust

s g [lonnas wmexaHudeckass OSHEprus. 3aKOH U3MEHEHUS U

COXpPAaHCHUA MEXaHHYeCKOH SHEPruu




[IpakTuyeckne pabOTHI:
##Par#H##Onpenenenne  paboOTbl  CWJIBI  TPEHUS  IIpH

PaBHOMEPHOM JABHXCHHUH TCJ1a 13 (0) I‘OpI/I30HTaJII>HOI71

> MOBEpXHOCTH. lccnenoBanue ycinoBH pPAaBHOBECHS phlYara.
N3mepenne KIIJ[ HakmoHHOM MTOCKOCTH. M3ydeHue 3akoHa
COXpaHEHUsI MEXaHUYECKON YHEPTrUn

5.10 @u3nYecKue SBICHUS B IPUPOJIE: PhIUArU B TEJIE YEIOBEKA

5.11

Texnuueckue YCTpOMCTBA: ppryar, MO IBM>KHBIN u
HETIOJIBMDKHBIN ~ OJIOKM, HAKJIOHHAs TUIOCKOCTb, TMPOCTHIE

MEXaHU3MBI B OBITY

8 KJIACC
Kox
Kopx siiementa IIpoBepsiemble 3J1eMEHThbI COIEPKAHUS
pa3jiena
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKON TeopUu
6 CTpoeHMs BellecTBa. Macca u pa3mepbl MoOJeKysl. ONBITHI,

6.1

IOATBCPIKAAOIIHUEC OCHOBHBIC ITIOJIOKCHUA

MOJ'IGKy.]'ISIpHOKHHCTH‘-ICCKOﬁ TeOpHUUn




Mopnenu TBEPAOro, >XKUIAKOTO U Tra3000pa3HOro0 COCTOSHUI

02 BeulectBa. Kpucrannuueckue u amopdHble Tena
63 OObsicHEHUE CBOWCTB T'a30B, >KUJKOCTEH M TBEPABIX TEJ Ha
' OCHOBE MOJIOKEHUN MOJIEKYASIPHOKMHETUYECKOHN TeopUH
6.4 CMauuBaHue U KanWUISIpHbIE SIBICHUS
6.5 TenioBoe pacimpeHue u cxxarue
6.6 Temmepatypa. CBsA3p TeMIeparypbl O CKOPOCTBIO TEILIOBOTO
' JIBUKEHUS 4aCTHI]
67 Bayrpennsis sHeprusi. CrocoObl W3MEHEHHUS BHYTpPEHHEH
' SHEPI'UHU: TeIIonepesaya U CoBeplieHne padoThl
63 Bunsl  TeruomepenauM:  TEIUIONPOBOJHOCTb, KOHBEKLHS,
' U3ITy4YeHue
6.9 KomnuaectBo TenmmoTel. Y aenpHasa TEIIOEMKOCTD BEIIECTBA
TennooOMeH U TenjaoBoe paBHOBECUE. YpPaBHEHUE TEIMJIOBOIO
6.10
OanmaHca
611 [InaBneHne W OTBepAEBaHME KPUCTAJUIMYECKUX BELIECTB.
' VY nenbHas TemioTa MiIaBlIeHUs
6.12 ITapooGpazoBanne u koHaeHcauusa. Mcmapenuwe. Kunenwe.




VYnaenbHas ~ Temiora  mapooOpa3oBaHUS.  3aBHCHMOCTH

TEMIEPATYPbl KUIIEHUS OT aTMOC(EPHOTO JaBIeHUs

6.13 BnaxHocTh Bo3yxa
6.14 DHeprus TOIIMBA. Y IeibHasl TEMJI0Ta CTOPAHUS
[Ipunnuns! pabotel TemnoBbix asurareneit KIIJ[ TemmmoBoro
6.15 asurarens. TemsoBble ABUTATENM M 3allUTa OKpPYXKarolen
Cpenbl
3aKOH COXpaHEHHUS U MPEBpallleHUs] SHEPTrUU B TEIUIOBBIX
6.16
rpoleccax
[IpakTuueckue paboOTHI:
#HHHPar###O0nbITI 10 OOHApPY)KEHUIO  JCHCTBUS  CHII
MOJIEKYJISIPHOTO IIPUTSKEHUS.
#H##Par###OnbITHI 110 BBIPAIIMBAHUIO KPUCTAILIOB MOBAPEHHOM
COJI WJIH caxapa.
6.17

##HPar#H##0OnbITel 0 HAOIIOACHUIO TEIJIOBOTO PaCIIUPEHUS
ra3oB, JKUJKOCTEH U TBEPIBIX Tell.

##HtPar#H##OnpeneneHe JaBleHUs BO3ayxa B OalloHe
LIPULA.

#H##H#P arf##OIBITHI, JEMOHCTPUPYIOLINE 3aBUCHMOCTb




JABJIEHUS BO3JAyXa OT €ro oO0béMa M HarpeBaHWs WU
OXJIQXKJICHHS.

###Par### IpoBepka THIOTE3bl JIMHEMHOW  3aBUCHUMOCTHU
JUTMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUYECKOU TPyOKe OT
TEeMIIepaTypHhI.

#i#HtPar#H##Habmonenne W3MEHEHHMs] BHYTPEHHEH SHepruu
TeJa B pe3ysbTare TeIyIonepeiadl U padoThl BHEITHUX CHIL.
###Par###IccnenoBanne  SBJICHUS — TEIJIOOOMEHa  TIpH
CMEIIMBAHUK XOJOAHON U rOpsYed BOIBI.
#H##Par###OnpenesieHre KOJIMYECTBA TEIJIOThI, MOJIYYEHHOTO
BOJIO MpHU TEMIOOOMEHE C HarpeThiM METATHYCCKUM
IAITAHIPOM.

#H#Par###OnpeneneHye yaeabHON TEMIOEMKOCTH BEIIECTBA.
#H##Par###lccnienoBanue npouecca UCapeHus.
#H##Par###OnpenesieHre OTHOCUTEILHON BJIa)KHOCTH BO3/yXa.

###Par###Onpenenenne yaelbHOM TEIIOTHI IIJIaBICHUS JIbJA.

6.18

dusznyeckue SBICHUS B MMpHUPOJAC: IMMOBEPXHOCTHOC HATAKCHHUC
U KalIWUIAPHBIC ABJICHHA B IIPUPOAC, KPUCTAJLIBI B IIPHPOIC,

N3JIYUCHUC COJ'IHI_[a, 3aMCpP3aHneC BOI[OéMOB, MOPCKHUEC 6pI/13H;




00pa3zoBaHue pOChI, TyMaHa, MHEs, CHETa.

6.19

Texanueckue YCTpOWCTBA:! KalWLISAPBL, IIPUMEPBI
HCIIOJIb30BAHMSI  KPUCTAJJIOB,  JKUJAKOCTHBIM  TEPMOMETD,
JATYUK TEMIIEPaTypbl, TEPMOC, CUCTEMA OTOIUIEHHS JOMOB,
TUTPOMETPBI, TICUXPOMETp, TMapoBas TypOWHA, JBUTATENb

BHYTPEHHETO CrOpaHHUs.

OJIEKTPUYECKHUE 1 MAI'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Teil. [[Ba poaa 3JIeKTpUUYECKUX 3apsiI0B
B3aumopeiicteBue  3apsbkeHHbIX  Tenl.  3akoH  Kynona

7.2 (3aBUCUMOCTh CHJIBI B3aMMOJICHCTBUS 3apsDKEHHBIX TENl OT
BEJIMYMHBI 3apsI/I0B U PACCTOSIHUS MEXKY TE€IaMu)
DnexTpuueckoe nose. HanpsskEHHOCTH ANEKTPUYECKOro MOJIs.

7.3 [IpuHUMm  Cynmepmno3uiMM  DJIGKTPUYECKHX  MoJied  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenu  snexTtpuyeckux  3apsioB. DnemMeHTapHbIN

7.4 anekTpuueckuil 3apsan. Crpoenue artoma. IIpoBogHuku u
TUDIIEKTPUKU

7.5 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsaa




OneKTpudecKuit TOK. VYcnosus CYILIECTBOBaHUS

7.6

ANIEKTPUYECKOT0 TOKA. VICTOUHMKN OCTOSSHHOTO TOKA

JleficTBUSI DJIEKTPUUYECKOTO TOKa (TEIIOBOE, XHMHUYECKOE,
7.7

MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Tazax

Onexktpuueckass  uenb. Cuia  Toka.  DIEKTpUYECKOE
7.8

HalpspKeHUe

ConpoTuBieHue TPOBOAHUKA. YIEIBHOE CONPOTUBIICHHE
7.9

BEIECTBA
7.10 3axkoH OMa U1 ydacTKa Lenu

[TocnenoBarensHOE u napajuieIbHOe coelMHEeHne
7.11

MIPOBOTHUKOB

PaGota 1 MOUIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyns —
7.12

Jlenna

DNeKTpUUYecKre Lenu U MOTPEOUTENH IEKTPUIECKON SHEPTUU
7.13

B ObITy. KopoTkoe 3aMmbikaHMe

[ToctosiHHble ~ MarHuUTH.  B3auMopelicTBHE  MOCTOSHHBIX
7.14

MardimToOB

7.15

MarnutHoe mnone. MarauTHoe mojie 3eMId U €ro 3HadeHHe




IUTSL SKA3HU Ha 3eMIIE

OneiT Opcrena. MarHuTHOe MOJ€ 3JIEKTPUYECKOTO TOKA.

710 [IpumeHeHue 31eKTPOMarHuToB B TEXHUKE
JlelicTBM€ MArHUTHOTO TIOJS HA TMPOBOJHUK C TOKOM.
17 DneKTpoJBUraTeNb  MOCTOSIHHOTO Toka. Mcmosnb3oBaHue
. JJIEKTPOJIBUTaTENe B TEXHUYECKHMX YCTPOWCTBAX M Ha
TpaHCIIOPTE
718 Onbrtel @apanes. SIBileHHE HIIEKTPOMAarHUTHOM WHIYKIUU.
' [IpaBuio Jlenna
OnektporeHeparop. CrnocoObl TOJNYUYEHUS DJIEKTPUUECKON
7.19 SHEPruu. DJNEKTPOCTAHIIUM HA BO30OHOBIISIEMBIX HCTOYHUKAX
SHEPIUu
[IpakTueckue pabOTHI:
OnbITHI IO HAOMIOICHUIO IEKTPU3ALNH Tl UHAYKUUEH U PU
COIIPUKOCHOBEHUHU.
7.20 UccnegoBanue  OEMCTBUA — AIEKTPUYECKOTO  MOJISL  HA

IIPOBOJIHUKY M JU3JIEKTPUKH.
Cbopka u 1mpoBepka pabOTBl  ANEKTPUUECKOM  1enu

IIOCTOAHHOI'O TOKA.




W3mepenue u peryaupoBaHue CUJIbl TOKA.

N3mepenue u perynupoBaHue HapsHKEHUSI.

HccnenoBanue 3aBUCUMOCTM CHUJIBI TOKA, WIYLIETO Yepe3
PE3UCTOp, OT COMPOTHUBJICHHS PE3UCTOpPA U HAMPSIKEHUS Ha
pe3ucrope.

OMNBITEL, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb D3JEKTPUUYECKOTO
COTIPOTUBIICHUS] TMPOBOJAHUKA OT €ro JUIMHBI, IUJIOIIAIN
MONEPEYHOT0 CEYeHUsI U MaTepuaa.

[IpoBepka  mpaBuia  CIOKEHUS  HANpsHDKEHUH — TIpH
MOCJIEIOBATEIbHOM COEAMHEHUU JIBYX pe3ucTopoB. [IpoBepka
MpaBWwiia s CWJIbl TOKa MpH MapaieIbHOM COEIUHEHHUH
pesuctopoB. OrmpeneneHue pabOThl AJIEKTPUUYECKOTO TOKa,
uaymero depes  pesucrop. OmpeneneHue  MOIIHOCTH
JNEKTPUYECKOT0  TOKa,  BBIACISEMOW  Ha  PE3HUCTODE.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, HJYIIETO Yepe3
JaMIIOYKy, OT HampsbkeHus Ha Heil. Omnpenenenue KIIJ]
HarpeBarens. lccienoBaHre MarHMTHOTO B3aUMOJICHCTBUS
MOCTOSIHHBIX ~ MAarHuToB. VI3ydeHHWe  MAarHUTHOTO  MOJS

IMOCTOAHHBIX MAarHuTOB IIPpHU UX 06Be,I[I/IHCHI/II/I U pa3aCICHUU.




HccenenoBanue NeiCTBUS SIIEKTPUYECKOTO TOKA HA MarHUTHYIO
cTpenky. ONBITbI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI
B3aUMOJCUCTBUS KaTyIIKA C TOKOM M MarHuTa OT CHJIbl TOKa U
HalpaBJIeHWs TOKa B Karymke. HM3ydeHune neicTBus
MAarHUTHOTO IIOJIsI HA IIPOBOJHUK ¢ TOKOM. KoHcTpynpoBaHue
U u3ydeHue padoTel snekrponsurarens. M3mepenue KIIJ]
3JIEKTPOIBUTATENbHON YCTAaHOBKH. ONBITHI IO HCCIIEI0BAHUIO
ABJICHUS]  DJEKTPOMAarHUTHOM  MHAYKIMHU:  HCCIEJOBaHUE

N3MEHEHUH 3HAYSHUS U HaIrpaBJICHUA HHAYKIIMOHHOI'O TOKa

duszndeckue SBICHHUSA B npupoac: SJICKTPHUICCKUC SABJICHHSA B

aTMocdepe, IIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE

72l noje 3emiu, Apedd MOJICOoB, PO MArHUTHOTO TIOJS IS
KU3HU Ha 3emuie, MOJISIPHOE CHSIHUE
TexHuueckre  yCTPOMCTBA:  3JCKTPOCKOI,  aMIIEpPMETD,
BOJILTMETP, pEOCTaT, CYETYMK DIICKTPUYECKOH DHEPruw,
799 AJIEKTPOOCBETUTEIILHBIC puOopBHI, HarpeBaTelIbHbIC
' ANEKTPOTPUOOPHI (IpuMepsr), ANEKTPUYCCKHIE
NPeIOXPAHHUTEIIH, AIIEKTPOMArHuT, AJIEKTPOABUTATEIh

IMOCTOAHHOT'O TOKA, T€HEPATOP IMOCTOSHHOTO TOKa




9 KUIIACC

Ko Konx snementa [IpoBepsieMble 3IIEMEHTHI COEepKaHUS
paznena
MEXAHUYECKHUE SABJIEHUA
8.1 Mexanudeckoe aBuxeHue. MarepuanbHas Touka. Cucrema
' oTcuéra
8.2 OTHOCHUTENBHOCTh MEXaHNUECKOTO JIBIDKECHUS
8.3 PaBHOMEpPHOE IPAMONIMHENHOE BHKEHNE
#H##Par###HepaBHoMepHOE MPAMOJIMHEITHOE JIBUKEHUE.
8.4 CpenHsis 1 MTHOBEHHasi CKOPOCTh TeJla NMPU HEPAaBHOMEPHOM
8 JBUKEHUT
8.5 Yckopenue. PaBHOyCKOpEHHOE MPSIMOJIMHEHHOE JBUKECHUE
8.6 #H##Par###CBoO0 1HOE nagenue. OnblTel [ anuies
#H##Par###PaBHOMEpHOE ABMKEHHE TTO OKpYXHOCTH. [lepnoa u
8.7 yactota oOpamenusi. JluHelHas W  yrjoBas CKOPOCTH.
LenTpocTpemMutenbHOE YCKOPEHHE
8.8 [TepBriit 3akoH HproToHA
8.9 Bropoii 3akon HeroTona




8.10

Tperunii 3akoH HproToHA

8.11 H#HPar#H##] [puHuun cyneprno3uLuy CUi

8.12 Cuna ynpyrocrtu. 3akoH ['yka

%13 H##HPar####Cunia  TpeHHs: CWIa TPEHUS CKOJBbKEHHUs, CHIa
' TPEHUSI TIOKOSI, APYTUe BUIBI TPCHUS

8 14 H###Par#H###Cunia TSDKECTU M 3aKOH BCEMHPHOTO TATOTEHUS.
' Yckopenue cBOOOTHOTO TMaIeHHUS

815 JBmwxenne rmianer Bokpyr CousHma. IlepBasg kocmumyeckas
' ckopocTb. HeBecoMOCTh U neperpysku

8.16 PaBHOBecne maTepuanbHOM TOUKU. AOCOTIOTHO TBEPIOE TEJIO

817 #H##Par###PaBHOBecue TBEPIAOTO Tea C 3aKPEIUIEHHOW OCHIO
' BpaieHuss. MoMeHT cuibl. LleHTp TsbkecTn

8.18 Nmnynec tena. M3menenne umiyibca. UMnynbc cuiibl

8.19 3aKOH COXpaHEHUsl UMITYJIbCA

8.20 #HHHPar###PeakTUBHOE NBIDKECHUE

8.21 Mexanudeckasi paboTa U MOIITHOCTb

829 PaGora cun Tspkectu, ynpyroctd, TpeHus. CBsi3b dHEPruMl U
' paboThI

8.23 [loreHunanpHas 3Heprus Tena, MOAHATOTO HaJ MOBEPXHOCTHIO




3emun

8.24 [ToreHumanpHas SHEPTUS CKATON TIPY>KUHBI
825 H#itPar#H#Kunernueckas sHeprusa. Teopema 0 KMHETHYECKOMU
' SHEPTUU

8.26 HiHPar#H#H#3aKoH cCOXpaHEeHUS! MEXaHUYECKOW SHEPrUuu
[IpakTueckue pabOTHI:
Omnpenenenue cpemHeld CKOPOCTH CKOJBKEHHS OpycKa WU
JBIDKCHUS TIApUKa MO HAKJIOHHOW TiockocTH. OmpeneneHue
YCKOPEHHSI Tejla TMPU PaBHOYCKOPEHHOM JBHKEHUU TIO
HaKJIOHHOM IIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH MYyTH OT  BpPEMEHU IpuU
PaBHOYCKOPEHHOM JBMKEHUU 0€3 HaualbHON CKOPOCTH.

8.27 [IpoBepka rumoTe3nl: €CIU MPU PAaBHOYCKOPEHHOM JBHKCHUU

0e3 HayaJIbHON CKOPOCTU IYTH OTHOCATCSI KakK PAJ HEUETHBIX
yHucel, TO COOTBETCTBYIOIIME  IPOMEXKYTKH  BpEMEHU
OJINHAKOBBI.

HccnenoBanue 3aBHCHUMOCTH CHIIBI TPEHHUS CKOJIBXKEHUS OT
CWJIBI HOpMallbHOTO naBieHus. OmnpeneneHue KodPQHIHeHTa
TpeHHsl CKoNbxkeHus. OrmnpeneneHue >XECTKOCTU MPYKHUHBIL.

Omnpenenenue pabOTbl CHIBI TPEHUS MpPU PaBHOMEPHOM




JBUKEHUM  TejJa 1O  TOPU30OHTAJIbHOM  IMOBEPXHOCTH.
Omnpenenenue pabOTHI CHIIBI YIIPYTOCTH TPH MOABEME Tpy3a C

HCITIOJIB30BAHHNEM HCIIOJBHXHOI'O U ITOABHUXKHOI'O 0JIOKOB

dusnyeckre SBICHUS B npupoac: IMpPUIWBbBI W OTJIHWBBI,

8.28 nBukeHre  1uiaHer  CoJIHEYHOM — CHCTEMBl, PEaKTUBHOE
JIBMDKEHUE KUBBIX OPraHU3MOB
820 TexHuuecKre yCTpONCTBA: CHHUIOMETp, MATYUKU TOJIOKEHHUS,

PacCCTOAHUA U YCKOPCHUSA, PAKETHI

MEXAHUYECKHUE KOJIEBAHNA 11 BOJIHBI

KonebarenpHoe  aBwkeHue. (OCHOBHBIE  XapaKTEPHCTHKU

> KoJjiebaHuii: mepruo, YacToTa, aMIIUTyAa
92 MaremaTuueckuii M TNPYKUHHBIA MasiTHUKHU. [IpeBpaienue
' SHEPrUU NpU KOJeOaTeIbHOM JBUKEHUU
93 3aryxawomue — kosneOaHus.  BolHykaeHHble — KoseOaHUS.
. Pe3onanc
Mexannyeckue BosiHbI. CBOMCTBA MEXaHMYECKUX  BOJIH.
94 [IpoonbHbIE U TIOTIEPEYHbIE BOJHEL. J[JTMHA BOJIHBI U CKOPOCTh
' e pacrnpocTpaHeHus. MexaHn4eckue BOJIHBI B TBEPIOM Telle,
CEHCMUYECKHUE BOJIHBI
9.5 3Byk. ['pomMKkoCTB 1 BbICOTa 3ByKa. OTpaxxeHHE 3ByKa




9.6

WudpasByk u ynpTpa3sByk

9.7

[IpakTuyeckne pabOTHI:

Onpenenenue 4acTOTBI u nepuojaa KOJIeOaHU I
MaTeMaTHIEeCKOTO MasTHHKA.

Omnpenenenre 4acTOThl U TEpPUOJIA KOJEOAHUW MPYKUHHOTO
MasiTHAKA

Uccnenosanue 3aBHCHUMOCTH nepuoaa Kosie0aHui
MOJIBENIEHHOTO K HUTH Tpy3a OT JUIMHBI HUTH. VccnemoBaHue
3aBHCHMOCTH TI€pHOJa KOJICOAHWH TMPYKHMHHOTO MasTHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH TeproAa KoJieOaHU
Ipy3a, NOJBEIIEHHOIO K HUTH, OT MAaccChl Ipy3a M JKECTKOCTH

npyxuHbl. 3MepeHune yckopeHus CBOOOAHOTO MaIeHus

9.8

Ousnyeckue SBICHUS B MPUPOJAE: BOCIPUATHE 3BYKOB
KUBOTHBIMH, 3€MIJIETPSICEHHUE, CEHCMUYECKUE BOJIHBI, I[yHAMH,

3X0

9.9

Texauueckue YCTpOﬁCTBai 9XO0JIOT, HCIIOJIb30BAaHHUEC

yIbTPa3ByKa B ObITY U TEXHHKE

10

SJIEKTPOMATI'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

9J'ICKTpOMarHI/ITH06 I10JIC. BHCKTpOMaFHI/ITHBIe BOJIHBI.

CBoiicTBa QJICKTPOMATrHUTHBIX BOJIH




10.2 [Ikana 31€KTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHuTHas —npupojga cBera. CKOpoCTh — CBeTa.
' BouitHOBBIE CBOMCTBA CBETA
[IpakTueckue pabOTHI:
104 N3yueHnne CBOMCTB DJIEKTPOMArHUTHBIX BOJH C ITOMOIIBIO
MOOMIBLHOTO TenedoHa
10.5 ®dusndeckue SBICHUS B TMPUPOJE: OWOJIOTHYECKOE ICHCTBHE
' BHUIMMOTO, YIIBTPa(HOIETOBOTO U PEHTTEHOBCKOTO U3TYyICHHI
10.6 TexHudeckne yCTpOUCTBa: UCIIOIB30BAHUE DIIEKTPOMArHUTHBIX
' BOJIH JUUISI COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlydeBas mozenb cBera. ICTOUHMKH cBeTa
11.2 [IpsimonuHeliHOE pacpoCTpaHEHUE CBETA
11.3 Otpaxenue cBera. [nockoe 3epkano. 3aKOH OTpaKEHUS CBETA
11 114 [Ipenomnienne cBeta. 3akoH mpenomsieHUus cBera. [lomHoe
' BHYTPEHHEE OTpaKE€HUE CBETa
11.5 JIunza. Xop jiyueil B JIMH3E
11.6 OnTuueckas cucrema doToanmnapara, MUKpOCKOIa U TEJIECKOIa
11.7 I'maz  kak  onTuyeckas  cucrema.  bausopykocts




AaJIbHO30PKOCTh

Paznoxenne Oenoro cBera B cmektp. Onbitel HbroToHa.

H-8 CrnosxeHune ciekTpajabHbIX LIBETOB. Jlucnepcus cBera
[IpakTueckue pabOTHI:
##Par#H##llccnenoBanue  3aBUCHUMOCTH  yIila  OTPaXKEHUS
CBETOBOTO Jiy4a OT yIJia NaJeHHUs.
#H##Par###113yuenre xapakTepUCTHK H300paKEeHNUs MpeMeTa B
IIJIOCKOM 3€pKajie.
##HtPar#H#t#llccnenoBanue 3aBUCHUMOCTH  yIyla TMPEIOMIICHUS
CBETOBOTO Jiyya OT yrja MaJeHUs Ha TPaHUIE «BO3AyX —
11.9 CTEKJION.
#H##Par### lonydenue n300paKeHU c MTOMOIIBIO
COOMpAIOIIEH JINH3HI.
#H##Par##H#Onpenenenune (hokycHOTO paccTosiHus u
ONTUYECKOI CUIIBI COOUPAIOIICH JTHH3BL.
H#HH#APar###OMnbBITHI IO Pa3JI0KEHUIO OEJIOTO CBETAa B CIICKTD.
#HH#HAPar###0nbIThl IO BOCHPUATHUIO I[BETA MPEAMETOB MPHU HX
HAOTIOJICHUH Yepe3 [IBETOBbIC (PHIIBTPHI
11.10 Oduznyeckue sBineHUs B npupoie: 3atmeHus Connua u JlyHsl,

OBCTa TCJI, ONTHYCCKHC SBJICHHA B aTMOC(l)epe (I_IBeT He6a,




pedpakmus, pagyra, MUPax)

Rt TexHuueckne yCTpOWCTBA: OYKH, IEpPHCKON, (QoToanmapar,

' ONTUYECKUE CBETOBO/IbI
KBAHTOBLGIE SABJIEHUA

121 OneiThl Pezepdopna u manerapHas mojenb atoma. Mojenb
' aroma bopa

129 Ucnyckanne wu morjouieHue cBera aToMoM. KBaHTBHI
' JInnelyaTele CIEKTPBI

12.3 PagnoaxkTuBHOCTE. Anb(a, 6eTa- U raMMa-u3IydeHus

Y Crpoenue atoMHoro sigpa. HykimoHHast MoAesb aTOMHOTO siipa.
' N3oTtonsl

12

e PagnoakTtuBHbIE — TIpeBpanieHUs. Ileppuon  mosypacmana
' ATOMHBIX S7Ep

126 SnepHble peakuuMu. 3aKOHBI COXpPaHEHUs 3apsAlOBOIO U
' MacCOBOI'O YUCEN

12.7 DHeprusi CBs3U aTOMHBIX siiep. CBs3b MacChl U SHEPTUU

128 Peakuun cunTe3a u geneHus snaep. VCTOYHMKM 3HEpruu
' CoiHia 1 3B€31

12.9 SnepHas sHepreTuka. [leficTBHE paJMOAKTUBHBIX H3IIy4CHUU




Ha JXUBBIC OPraHU3Mbl

[IpakTuyeckne pabOTHI:

HabntoieHue CriomHbIX U JIMHEHYaThIX CIEKTPOB U3JIy4EHUS.

12.10 HccnenoBanue TpPeKOB: HM3MEPEHHUE HHEPrUM YacCTHIBI 10
TOPMO3HOMY IIyTH (TI0 poTOrpadusim).
N3mepenue pagnoakTuBHOro poHa
dusnueckue SIBJICHUS B NIpUpOJE: €CTECTBEHHBIN
211 paavoaKkTUBHBIN (POH, KOCMHUYECKHE JIy4d, pagHMOaKTUBHOE
' U3JTy4yeHUe MPUPOTHBIX MUHEPAJIOB, AEUCTBHE PATUOAKTUBHBIX
M3JIy4E€HUHN Ha OPraHu3M YeJIOBEKa
1212 TexHuyeckne yCTpOMCTBA: CHEKTPOCKON, WHIMBHUAYATbHbBIN

JIO3UMETP, Kamepa Busibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
NpoBepPsIeMoro 0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
TpeOOBaHuUs NPOrpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponum  GU3MKM B HAYYHOH  KapTUHE  MUDa;
c(hopMUPOBAHHOCTH 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOM CBSI3U
U TO03HAaBAEMOCTH SIBJICHUM MNPUPOJBI, O POJIM HKCHEPUMEHTa B
¢uzuke, o cucreMooOpasyroueil ponn (GU3MKK B Pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOTui, 00 HBOJIOLUU
(bMBUYECKUX 3HAHWK W WX POJIM B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKJIAJE€ POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOUIETO

MUpa, pasBUTHUC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBIKEHUHM Kak
crioco0e CyIecTBOBaHUS MaTepruu, 00 aTOMHO-MOJICKYJISIPHOIM TEOpUH
CTPOCHHUSI BEUIECTBA, O (PU3UYECKON CYIIHOCTH SIBICHHHA IMPHPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, O3JCKTPOMArHUTHBIX W KBAHTOBBIX);
YMEHUE pa3inyaTh SBJICHUS 10 ONMCAHUIO MX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIHUX JIaHHOEC (H3UYECKOE
SIBJICHHE; YMECHUE PACIIO3HABATD MPOSBICHUE U3YUYCHHBIX (PH3UICCKUX
SIBJICHUI B OKPY’KAIOIIEM MHUPE, BBIIEISS UX CYIIECTBEHHBIE CBOHCTBA

(TIpu3HAKM)

Bnagenue ocHoBaMM NOHSTHMHOIO arIapara U CHMBOJHNYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M HUCIIOJIb30BAHHUC HUX IJIs1 PCIICHUA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/I3I/IIIGCKI/IG SIBJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (bYHI[aMeHTaJ'IBHBIe " OMIIMPUYCCKUC 3aKOHBI

YMeHHue OINCHIBaTh HN3YUYCHHBLIC CBOMCTBA Te€I H (1)I/ISI/I‘ICCKI/IG

SIBJICHHUS, UCTIOJIB3YsL (1)H3I/I‘ICCKI/IC BCIIMYHHBI

Bnanenne ocHOBaMHM METOJOB HAydyHOIO TIO3HAHUS C YYETOM
coOmrofeHus MpaBwil 0€30TMacHOTO Tpyna: HabmoaeHue (GpU3ndecKux
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa o0OpYyAOBaHUS MO MHCTPYKIUH, OMUCHIBATH X0
OTIBITA U 3aIHCHIBATH €T0 PE3YyNIbTaThl, (POPMYIUPOBATH BHIBOIbI;
MPOBEACHUE TPSMBIX M KOCBEHHBIX H3MEPEHHI (PU3NUECKUX BEINYHH:
YMEHHME IUIAHUPOBAaTh HM3MEPEHMs, CaMOCTOSITEIbBHO COOUpaTh
JKCIIEPUMEHTAJIBHYI0  YCTAaHOBKY II0 HMHCTPYKLUH, BBIYUCITH
3HAQYECHHWE BEIUYMHBI U AHAIW3UPOBATH IOJYYEHHBIE DPE3YJIbTAThl C
Y4€TOM 33/JaHHOM MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUM;
IIPOBEICHUE  HECIIOKHBIX  DKCIIEPUMEHTAIBHBIX  HCCIEAOBaHUM;
CaMOCTOSITEIBHO  CcOOMpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY U
MIPOBOJUTH  HCCIEAOBAaHME IO  MHCTPYKUUH,  IPEICTABIATH
MOJIyYE€HHBIE 3aBHCHUMOCTH (PM3MUYECKHUX BEJIUYMH B BHJIE TaOIUIl U
rpauKoOB, yUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM

HCCIIEI0OBAHUs

[lonumanue  XapakTepHBIX  CBOMCTB  (DU3MUYECKUX  Mojeneu
(MaTepuaiibHas TOYKa, aOCOJIFOTHO TBEPIOE TENO, MOJEITH CTPOCHUS
ra3oB, JXKUAKOCTeW M TBEPABIX Tel, TUTAHETapHAas MOJENb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO siipa) U YMEHHE MPUMEHSTb UX A

00BbsSICHEHUS (PU3UIECKUX MTPOIECCOB

YMmenue oOBACHATH (PU3UUECKHE MPOIECCHl U CBOMCTBA TEN, B TOM
Yyhclie M B KOHTEKCTE CHUTyallUd MPAaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISTh IPUUMHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C ONOPOM HA M3y4EHHBIE CBOMCTBA (PU3MUECKUX

ﬂBJ'ICHPIfI, (bI/I3I/I‘IeCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH U MOJCIIN

YMeHue pemath pacuéTHble 3aiaud (Ha Oa3ze 2 — 3 ypaBHEHHH),
UCTIOJIB3YS 3aKOHBI W (OPMYJIBI, CBs3bIBalOne (U3NIECCKUC
BCJIMYMHBI, B YACTHOCTH, 3alKMCHIBATh KPATKOE YCIOBUE 3ajayM,
BBISIBJIATh HEJIOCTAIOIIME JIaHHBIC, BHIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOIMMBIC ISl €€ PEIICHUs, HCII0JIb30BaTh CIIPABOYHBIC JIaHHBIC,
NPOBOJUTHh PACYEThl W OICHUBATH PEATUCTUYHOCTH MOJIYYEHHOTO
3HaueHUs (PU3MYECKON BETUYMHBI; YMEHUE OMPENENiTh pa3MEepPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1avYn

YMmenue XapaKTepru30BaTb  IMMPUHIUIIBL JEHUCTBUS  TEXHHUYECKHX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIIIJICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB MO UX ONMMCAHUIO, UCIIOJIb3YS 3HAHHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBICHUH U HCO6XOI[I/IMLIG (bmnqecxne




3aKOHOMEPHOCTH

10

YMeHHe HWCHoJb30BaTh 3HAHUS O (U3MYECKUX SBICHUSX B
MOBCETHEBHOM KHM3HM s oOecreueHHss OE30MacHOCTH NP
oOpamiernn ¢ OBITOBBIMH ~ HpHOOpaMH M TEXHUYECKHMH
YCTPOWCTBAMH, COXPAHEHUS 3/I0pOBbSI W  COONIONEHHS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpY)KAaIOIIEH cpeae; MOHMMaHHE
HEOOXOIMMOCTH TMPHUMEHEHHS JOCTHKCHHH (PH3UKH M TEXHOJOTHH

AJI paliMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OnelT moMcKa, HpeoOpa3oBaHUS M MpPEACTaBICHUS HHpOpManuu
(U3MYECKOTO COJEP)KaHUSA C HCIOJIb30BAHUEM HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHUE OLIEHUBATh JIOCTOBEPHOCTH
MOJy4eHHON WH(OpMAIMM Ha OCHOBE HMEIOUIUXCS 3HAHUN U
JOTIOJTHUTEIbHBIX ~ MCTOYHHUKOB, yYMEHHME  HCIOJIb30BAaTh  IpU
BBITIOJIHEHUM Y4YEOHBIX 3aJaHUM HAyYHO-MOMYISPHYIO JUTEpaTypy
(bu3nuecKoro cojaep)KaHusl, CIPAaBOYHbIE MaTEpUaibl, PECYpPChl CETU
Wurtepner; BnageHue 0a30BBIMM  HaBBIKAMHU  [PeOOpa30OBaHUS
nHpOpMaUM W3 OJHOW 3HAKOBOW CHCTEMBI B JIPYI'yl0; YMEHHUE
co3ZaBaThb COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOIICHHSI Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO ®U3UKE
Kox IIpoBepsieMblii 3JIeMEHT COJePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
1 Mexannueckoe JBukeHHe. MarepuanpHas Touka. Cuctema  OTcuéra.
' OTHOCHUTENBHOCTD JBHKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe JBHXKeHHe. CpenHss ckopocTs. Popmyna amus
1.2 BBIYMCIIEHUS CpEAHEN CKOpocTHu: vV = S/t
PaBHOMepHOE mpsIMOIMHENHOE ABM)KEHUE. 3aBUCUMOCTbh KOOPJIMHATHI T€la OT
BPEMEHH B Cllydae PaBHOMEPHOTO MPSMOJIMHENHOTO JIBUKECHMUS:
1.3 X1) =Xy +0 1
I'padukn 3aBHCHUMOCTH OT BpPEMEHU [Js MPOEKLUUU CKOPOCTH, IPOEKIIHH
NIEPEMEIEHU, IIyTH, KOOPAMHATBI IPU PABHOMEPHOM IPSMOJHMHEHHOM
JBUKECHUU
3aBUCHMOCTb KOOPIMHATBI Tejda OT BPEMEHHM B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO IBUKCHUS:
2
Sy =vy =i+ a = g
@opmynbl Ul NPOEKUUU IEPEMEIEHUs, MPOCKIUU CKOPOCTH M IPOEKIUH
YCKOPEHUS IIPU PaBHOYCKOPEHHOM NPSMOJIMHEHHOM JIBHKCHUM:
2
1.4 5. (D=0, -r+a].-%.
U.\'('f)zuﬂ.\' +a, I,
a.(f) =canst,
szz - lez =la,s,
I'paduky 3aBUCUMOCTH OT BpPEMEHM sl NPOEKLUMU YCKOPEHHs, MPOEKLUU
CKOPOCTH, IIPOEKIUHU IIepEeMEIIEHUs, KOOPAUHATHI IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABHKEHUU
CBobGoaHoe naaeHue. GopMyibl, ONUCHIBAIOIIKME CBOOOJHOE MaJeHHUE Tela I0
1.5 BEPTUKAIM (ABWKEHHE Tejla BHU3 WM BBEPX OTHOCUTENIBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTM OT BpEMEHH Uil NPOEKIHHU YCKOPEHHUS,




MPOEKIMH CKOPOCTH W KOOPAMHATBI MpH CBOOOJHOM WAaJEHUHM Tejla II0

BEPTUKAIIN

CKOopoCTh pPAaBHOMEPHOIO JBMJKEHHUS Teja M0 OKpyxHocTH. Hampasienue
CKOpOCTH.

@opmysia g BBIYKCICHHUS CKOPOCTH YEPE3 PaIUYyC OKPYKHOCTH U MEPUOJ

oOpareHus:
2mR
L=
T

LlenTpocTpeMuTenbHOE YCKOpeHHe. HampaBieHne [EeHTPOCTPEMHTEILHOTO

1.6 yckopeHusi. @opmyrnia s BEIYUCIECHUS YCKOPEHUS:
2
a. = L
5T R
®dopmyra, CBI3BIBAOIIAS TIEPUOJ] M YaCTOTY OOpaIeHus:
V= 1
T
Macca. ITnotHoCTh BemecTBa. @opmyiia 1l BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzmdeckas BenuuuHa. ClI0KeHue Chil
1.9 SIBnenune nnepuuu. [lepBrrit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-da
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla U BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEIIO0
Bzaumopericteue ten. Tpernit 3akoH HeroToHa:
1.11 Fy y=-F_
12 Tpenue nokosi U TpeHUe CKONIbKEeHUs. DopMyIia i BEIYUCIECHUS MOYJIS CHUIIbI

TPCHUS CKOJIbXKCHUS:




F_=u-N

Hedopmanust Tema. Ympyrue u Heynpyrue aeopmanuu. 3akoH yOpyrou
nedpopmaruu (3akoH ['yka):

L3 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHUS:
My - M4
F=Gg -1 _2%
R
1.14 Cuna TspKecTd. Y CKOpeHue CBOOOTHOTO TaICHHUSI.
®opmyrna JUIsl BBIYUCIEHUS CUJIBI TSHKECTH BONM3H noBepxHocTH 3emun: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckass CKOpOCTb.
HesecomocTs u neperpysku
Nmnynec Tena — BekTopHas puznyecKkas BeJIHUrHa.
1.15 :& =mo
Nmnynec cuctemsl Ten. U3menenune ummynbca. UMnynbe cuiibl
3aKOH COXpaHEHUs UMITYJIbCA JUISl 3aMKHYTOW CUCTEMBI TEII:
1.16 D=ns 1y =
P=myuy +m, U, =const
PeakTuBHOE NBMXKEHUE
Mexannyeckasi pabora. @opmyia Jij1sl BBIYUCICHUS PaOOThI CUIIBL:
A=Fscoscx
Mexanuyeckasi MOLIHOCTb:
1.17
A
N==
I
Kunernueckas u noreHuuanbHas sHeprus. @opmMysia Ui BBIYUCIEHUS
KMHETUYECKOM dHEPruu:
2
1.18 E.= mo
=
2

TeopeMa 0 KMHETHYECKOM OHCPTHUH. d)opMyna JIJIsI BBIYUCIIEHUS ITOTEHITUAILHOM

OHCPTUU TCJia, IOAHATOIO




Hax 3eMuIéii:

E,= mgh

Mexanudeckast SHEPTHUsL:

E=E;+E »
119 3aK0oH COXpaHEHHsS MeXaHu4eckoi sHeprun. dopmyna 1 3aKk0Ha COXpaHEHUS
MEXaHUYECKOM PHEPTUH B OTCYTCTBUE CWII TpeHus: E = const.
[IpeBparenne MeXaHUYECKOM IHEPTUU TIPU HATTUYUH CHIIBI TPEHHSL.
[TpocThie MeXaHU3MBIL. «30JI0TOE TPABUIIOY» MEXAHHUKH.
Poruar. Mowment cunbi: M - FL
VYcnoBue paBHOBECHUS phlvara:
120| MHMF.=0
[ToasmwxHubIi 1 HenoABWKHBIN O051oku. KITJ[ mpocThix MexaHU3MOB,
n= A‘]IME&HE.H
A‘S&I‘IH‘IEEE&H
JlaBiienue TBEPIOTO TeEA.
@®opmyrna Ju1sl BBIYUCIICHHS 1aBJICHUS TBEPIOTO Tena:
_F
p= G
101 JaBnenue raza. AtMocdepHoe JaBicHUE.
' I'mapocraTuyeckoe naBiieHHE BHYTPH KHIKOCTH.
@opmyna JU1sl BBIYMCICHUS 1aBJICHHS BHYTPHU KUIAKOCTH:
P=Pgh+Dp,
1.22 3akoH [lackans. ['uppaBnuyeckuii npecc
3akoH Apxumena. @opmyna s ONPENEICHUS BBITAJKUBAIOLIEH CHJIBI,
JEHCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B KUIAKOCThH WM ra3:
1.23
Fam =pgV
VYcnosue nnaBanusd tena. [naBanue cygoB U BO3yXOIJIaBaHUE
104 Mexannyeckue KonebaHus. AMIUIMTyHa, TEPUOJ M dYacToTa KojeOaHUi.

dopmyna, CBSI3BIBAIOLIAS YACTOTY U MEPUOJT KOJICOaHU:




1.25

MareMartnueckuii ¥ INPYKUHHBIM MasTHUKU. [IpeBpaiienue sHepruum npu

KOJIE0ATEIIFHOM JIBIKCHUHN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHU4eCcKrue BOJIHEL. HpOIIOJII)HI)IG N TIONICPCUYHLIC BOJIHBI. I[JH/IHa BOJIHBI U

CKOPOCTb PACHPOCTPAHCHHUS BOJIHBI:

L=v-T

1.28

3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOI BOJIHBI HAa I'PAHHUILIE

InByX cpel. IH(pa3Byk U yabTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIbI; JKECTKOCTH
MPY>KUHBI;, KOAhOUIIEHTa TPEHUSI CKOJIBKEHHUS; PaOOTHl CHJIBI TPEHUS, CHIIbI
YOPYTOCTH;, CPEIHEH CKOPOCTH IBWKEHHUS OpyCcKa MO HAKJIOHHOW TUIOCKOCTH,
YCKOpEeHHs OpycKa MpH JBWKEHHH 10 HAKJIOHHOW IUIOCKOCTH; YacTOTHl H
nepuojga KojeOaHUMM MaTeMaTH4ecKOro MasTHHKA; YacTOThl MU IepHoja
KoJebaHuil MPYKMHHOTO MasATHHKA; MOMEHTa CHWJIbI, AEUCTBYIOIIET0 Ha pbIYar;
paboThl CUJIBl YOPYrOCTH IpU THOIBEME TIpy3a C MOMOIIBIO HEMOJBHKHOTO
6510Ka; pabOTHI CHIIBI YIPYTOCTH IPU MOIBEME Irpy3a ¢ MOMOIIBIO TOIBUKHOTO
0J10Ka.

HccnenoBanue 3aBUCHMOCTH apXHMEIOBOW CHJIBI OT 00BbEMa MOTPYKEHHOU
YacTH TeJa U OT IUIOTHOCTH XKHUIKOCTH; HE3aBUCUMOCTH BBITAJIIKHBAIOIICH CHIIBI
OT MacChl TeJia; CUJIbl TPEHUSI CKOJILKEHUSI OT CUITbl HOPMAaJIbHOTO JIaBJICHUS U OT
pOJia OBEPXHOCTHU; CHJIBI YIPYIOCTH, BO3HHUKAIOLIEH B MPY)KHUHE, OT CTENEHU
nedopMaluu MpyxKUHbI, YCKOPEHHsT OpycKa OT yIyia HakJOHA HAmpaBJISIOIICH;
nepuoja (4acToThl) KoJeOaHU HUTSHOTO MasTHUKA OT JAJMHBI HUTH; MEpUoa
KoJe0aHU MPYKHUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCJIEJIOBAaHHE HE3aBUCHUMOCTH MEpHOJia KOJIeOaHUN HUTSHOIO MasTHUKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUS PABHOBCCHUA pbIvara

1.30

Qusuueckue s6NeHUs 6 Npupode: TPUMEPHl JABWXKEHHS C pa3IUYHBIMU
CKOPOCTSIMU B KUBOW U HEXUBOW MPUPOJE, NENCTBUE CUIIBI TPEHUS B IPUPOJE U
TEXHUKE, TNPWINBB W OTJIMBBI, JBIKeHUEe IUIaHeT COJHEUYHOW CHCTEMBI,
pEaKTUBHOE JIBMKCHUE JKUBBIX OPraHU3MOB, PhIYard B TEJI€ YEIOBEKa, BIUSHHUE

aTMOC(pepHOPO JIaBJICHUS Ha >XUBOU OpraHusMm, IUIaBaAHUC pLI6, BOCIIpHUATHUC




3BYKOB JKUBOTHBIMH, 3EMJICTPACCHUC, celicMHU4YecKue BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoiicmea.‘ CIIMAOMCTpP, HATYHUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOpPCHUA, IAUHAMOMCTpP, I[NOAUIIHUIIHWKH, PaKCTbI, pbIYar, HOI[BI/I)KHBIfl u

HGHOI[BI/DKHBIﬁ 6J'IOKI/I, HAKJIOHHAasA IIJIOCKOCTb, IPOCTHBIC MCXAHU3MbI B 6I)ITy,

131 COOOIIAIOIIMECS COCYNbl, YCTPOMCTBO BOJIOMPOBOJA, THAPABIMYECKUN TMpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, NOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
WCIIOJIb30BaHUE YAbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE SIBJIEHU S
OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJISIPHO-KMHETHUECKOM TEOPUU  CTPOCHHUS

2.1 BemiecTBa. Mojenu TBEPAOTO, )KUAKOTO M Ta3000pa3HOTr0 COCTOSIHHMM BEIECTBA.
Kpucrannumaeckue u amopdusie Tena

- JBmwxenne wyactury BemecTBa. CBS3b CKOPOCTH JIBIOKCHHS YaCTHUI[ C

' Temneparypoil. bpoynoBckoe aBrkenue, nuddysus

2.3 CmaunBaHuE U KallWJUISIPHBIE SIBJICHUS

2.4 TennoBoe pacIMpeHne U CxKaThue

2.5 TennoBoe paBHOBecHE

)6 Buayrpennsis sHeprus. PaGota wm Temsomepenaya Kak CrocoObl HM3MEHEHUS

' BHYTPEHHEUN SHEPTUHU

2.7 Buael Tenonepenaun: TENIOMPOBOAHOCTb, KOHBEKIIUS, U3TyYCHUE
Harpeanue wu oxmaxkngenue Ten. KoauwyecTBO  TEmIoThl. Y aenbHas
TEIMIOEMKOCTb:

2.8
O=aml(t,~t)
3aKOH COXpaHEHMSI SHEPruU B TEIUIOBBIX IIpolleccax. YpaBHEHUE TEIJIOBOTO
banaHca:

2.9
O +0, +..=0
Ucnapenne u xonzaeHcamus. V3MeHeHUWE BHYTPEHHEH HHEpPruM B IpOILECCEe

510 UClapeHuss M KoHAeHcauuu. KurneHue JKUIKOCTU. YJenbHas TeroTra

' napoo6OpazoBanus: L = Q/m

2.11 Bnaxxnocts Bo3yxa

2.12 [InaBnenne wu kpuctasmzauus. V3MeHeHHe BHYTpEHHEH OSHEPruUM NpH




IUIaBJICHUUW U KPUCTAJUIU3AallH. Yueanaﬁ TCIIJIOTA IIJIaBJICHUA:

2.13

BuyTpeHHss dHEprus cropaHus TOIUIMBA. Y I€JbHAs TEIJIOTA CTOPAHMS TOILJIUBA:
q=0/m

2.14

[Ipunnune! padots! Termnosbix asurareneil. KITJ[ teruioBoro npurarens

2.15

Ipakxmuueckue pabomoi

H3mepenne yaenpHOM TEMIOEMKOCTH METAJUIMYECKOTO LMIMHAPA; KOJINYECTBA
TEIUIOThI, MOJyYEHHOTO BOJIOM KOMHATHOM TeMIeparypbl (UKCUPOBAHHOMN
MacChl, B KOTOPYK OIYIIEH HAarpeTsld IWIMHAP; KOJHWYECTBA TEIUIOTHI,
OTJAHHOI'O HAarpeTbIM LWJIMHIPOM, TOCIE ONMYCKaHHsS €ro B BOJY KOMHATHOU
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIIAKHOCTH BO3[yXa; YJEIbHON TEIUIOTHI
IJIaBjleHus JbAa. MccnegoBaHue WM3MEHEHHsI TEMIIEpaTypbl  BOJABI  IIPH
Pa3IUYHBIX YCIOBMSX; SBJIEHUS TEIJIOOOMEHa NpU CMEIIMBAHUU XOJOJIHOW U

ropsiueii BOJIbI; TpoIiecca HCIapeHust

2.16

Qusuueckue s61eHUs. 6 npupode: TIOBEPXHOCTHOE HATSKEHHE M KallWJUIIpPHbBIC
SBJIEHUSI B MPHUPOJE, KPUCTAIIBI B Mpupoje, uznydenue CoJiHLa, 3aMep3aHue

BOJIOEMOB, MOPCKHE OpU3bI; 00pa30BaHUE POCHI, TYMaHa, HHEsl, CHera

2.17

Texuuueckue ycmpoticmea: KanuIApbl, TIPUMEPbl UCTOIb30BaHUS KPUCTAUIOB,
XKUJKOCTHBIM TEPMOMETp, JATYUK TEMIEpaTypbl, TEPMOC, CUCTEMa OTOIJICHHS
JIOMOB, TUIPOMETpBI, TICUXPOMETpP, MapoBasi TypOuHA, [BUTATE]lb BHYTPEHHETO

CropaHus

OJIEKTPOMATI'HUTHBIE SBJIEHUSA

3.1

9J'IeKTpI/ISaI_[I/I$I TCII. HBa BH A JJICKTPHUUYCCKUX 3apsA10B

3.2

BzaumoneiictBue 3apPsAKCHHBIX TCIIL. 3akoH Ky.]'IOHa

3.3

3aKkoH COXpPaHCHUA SJICKTPUYICCKOI'O 3apsaa

34

QHCKTPI/I‘{GCKOG I10JIC. HaHpH)I(éHHOCTL QJICKTPUYCCKOTO  ITOJIA. HpI/IHI_II/IH

CYIICPIIO3UIUH DJICKTPUICCKUX moJjien (Ha Ka4yCCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsAH0B. I[CI\/’ICTBI/Ie SJICKTPUYICCKOTO TIOJId Ha

QJICKTPUYCCKUC 3apAbl. HpOBOI[HI/IKI/I U IUSJICKTPUKHA

3.6

[TocTosiHHBIN nekTpudyecKkuid ToK. JlefcTBus anekTpuyeckoro Toka. Cuia Toka.

Hanpsixenue.




I=q/t,U=A/

DJEKTPUYECKOE COMIPOTUBIICHUE. Y ICTHHOE AIEKTPUIECKOE COTIPOTUBIICHHE:

3.7 R = pl/S
38 3akon OMa jig ydactka anekrpuueckoit nenu: I = U/R
[TocnenoBarenbHOE COETUHEHHE TPOBOHUKOB:
I =1, U=U+U,; R=R +R,
1 1 2 1 2
3.9 [TapannensHOE COENMHEHHE MPOBOHUKOB PABHOTO COMPOTHBIICHHUS:
U=U;I=]+I;R=2.
o e .?
Cwmernranabie COeAMHEHUS TTPOBOTHUKOB
PaboTa u MomHOCTS AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenna:
2
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHutHOe TOJi€ MPSAMOrO MPOBOJHHMKA C TOKOM. JIMHMM
MarHUTHOW MHIYKIIHH
313 MarautHoe MOJ€ MOCTOSHHOTO MarHura. B3anMoIeicTBHE MOCTOSHHBIX
MarHuToB
3.14 JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOJIHUK C TOKOM
3.15 Omnbitel @apazes. SBieHne 3MeKTpoOMaruuTHON nHAYKUMK. [Ipasuno Jlenna
Ilpakmuuecxue pabomoi
N3mepeHue  ANEKTPHUYECKOTO  CONPOTUBICHUS  PE3MCTOPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI ANEKTPUIECKOTO TOKA.
316 HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B TMPOBOJHUKE

(pGSI/ICTOpLI, J'IaMl'IO‘-IKa), OT HAIIPSPKCHHUS HAa KOHILIAX IMPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT MJIMHBI ITPOBOJHUKA, IJIOMIAAN €TO MOIICPEUYHOTO CCUCHHUA U
YACIBHOTO COIIPOTUBJICHUAL.

HpOBepKa npaBuJia UIA SJICKTPUYCCKOI'0 HAIIPAKCHUS MPU TTOCICAOBATCIBHOM




COCAMHCHUHN IIPOBOAHUKOB, IpaBWjia A CHWIbl JJICKTPUYCCKOI'O TOKa IIpU

NapajuieIbHOM CO€AMHEHUH ITPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue ANeHUs 6 npupooe. DIEKTPUUYECKUE SBJICHUS B arMmocdepe,

3.17 AEKTPUIECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE TIOJIe 3eMJIH, JIpei MOITFOCOB,
POJIb MAarHUTHOTO TIOJIST /7151 5KU3HU Ha 3eMile, MOJISIPHOE CUSIHUE
Texunuueckue ycmpoiicmea: 3IIEKTPOCKOIN, aMIEpMETp, BOJBTMETP, pPEOCTar,
CYETUMK  AJIEKTPUYECKOM  DHEPrUH,  DJICKTPOOCBETUTEIbHBIE  MPUOOPHI,
3.18 HarpeBareIbHbIE ANIEKTPOTIPUOOPHI (mpumepsr), AIIEKTPUYECKHE
MPEAOXPAHUTENIN, DJIEKTPOMArHUT, JJIEKTPOJBHUraTeIh IMOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbIe BoJIHBL. [1Ikana 35mekTpoMarHuTHRIX BOJTH
3.20 JlyueBas monens cBera. [IpsMonnHetHOE pacipoCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [Inockoe 3epkano
3.22 [Ipenomiienne cBeTa. 3aKOH MPEIOMIICHHS CBETA
3.23 Hucnepcus ceera
-~ JIunza. Xoxa nydeir B nuH3e. POKYCHOE pacCTOSIHUE JTUH3BL. OnTUYeckas cuiia
' muH3bl: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTudeckue mpruoOpbI
Ipakxmuueckue pabomol
###Par###lI3Mepenne ONTUYECKON CHJIBI CcOOWparonieil JUH3BI;, (POKYCHOTO
paccTosHus cobuparomieil JIMH3bI (110 CBOMCTBY paBEHCTBA pa3MEpOB MpEAMETa
U U300pakeHHsl, KOT/ia MpeMEeT PaclojokeH B ABOWHOM (oKyce), moKa3aTes
3.26 MPEJIOMIICHUS CTEKJIA.
###Par###lccnenoBanue CBOWCTBA M300pa)KEHUS, TMOJYYCHHOTO C TIOMOIIBIO
coOuparomiei JTHH3bI; W3MEHEHHUs (OKYCHOTO PACCTOSIHHSI JBYX CII0KEHHBIX
JIMH3; 3aBUCHUMOCTH yIJIa MPEIOMIICHHS CBETOBOTrO Jyya OT Yrjla MaJeHUs Ha
TPaHULIE «BO3/yX — CTEKIIO»
197 Qu3suueckue senenusi 6 npupode: 3armenHuss Conuna u JlyHbl, 1BeTa Tel,
' ONTHYECKHUE SIBIEHUS B aTMocepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpouicmea: O4YKH, TEPHUCKOM, QoToanmapaT, ONTHUYECKUE
' CBETOBO/IbI
4 KBAHTOBEBGIE SAABJIEHUA
i1 PagnoaktuBHOCTh. Anbda-, Oera-, raMma-uznydeHus. Peakiuu anbga-u Oera-

pacmana




4.2 OmnbiThl Peszepdopna nmo paccesnuto anbha-vactui. [lnanerapHas Moens atoma

4.3 CocraB aToMHOTO0 siipa. M30T0mb!

4.4 [lepuoa monmypacnaga aTOMHBIX siAep

4.5 SnepHblie peakiuu. 3aKOHBI COXPAaHEHHUS 3aPsI0BOI0 M MAaCCOBOTO YUCEN
Qusuueckue s61eHUs 8 Npupode: E€CTECTBEHHBIH paIMOAKTUBHBIA  (OH,

4.6 KOCMUYECKHE JIy4yd, paJUOAaKTHUBHOE W3JIyY€HUE MPUPOJIHBIX MUHEPAJIOB,
JeMCTBUE paAMOAaKTUBHBIX U3JIyYEHUN HAa OPraHu3M YelloBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAWBUYaIbHBIA JT03UMETp, KaMmepa

BunbcoHa, anepHasi 3HEpreTuka




YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

» Gusuka: 7-i knacc: 0a30BbI ypOBEHb: YUeOHUK; 3-€ u3ganue, nepepadorannoe llepoimkun U.M., MBanos A.1.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

» Gusuka: 8- kinacc: 0a30BbIN ypOBEHb: YueOHUK; 3-¢ u3nanue, nepepadborannoe Ilepeikun .M., MiBanos A.1.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

» dusuka: 9-i kacc: 6a30BBIM YPOBEHb: YUueOHUK; 3-¢ u3nanue, nepepadorannoe [epoimkun U.M., I'yrauk E.M.,

Nanor A.U. u ap. AxunonepHoe obmectBo «M3natensctBo «IIpocremnienne»

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1 baynosB M.U. becensl no ¢usuke.- M; [Ipoceemenne, 1980

2 T'openos JI.A. 3anumarenbHbie ONbITH 1O pusuke.- M; [IpocBemenue, 1985

3 Hepsarun b.B. Uro Takoe Tpenue.- M; I[Ipocsemenue, 1986.

4 Momaunckuii B.H. Uctopus ¢usuku B cpeaneit mkone. - M; [Ipocsemenue,1981.
5 llepenbman f. W. 3anumarensHas pusuka.- M; " ACT" 2005

6 Yokep [Ix. ®usznueckuii peiiepsepk - M; "Mup", 1989

7 Pycckue HapOJIHbIE CKa3KH, IMTOCIOBUIIbI, IOTOBOPKH.

HNHuTtepHeT pecypcesl



Y4yeOHO-MeTOAUYECKOE OOecTieYeHue.

1. DnektuB. KoncTpykTOop 35ekTuBHbIX KypcoB. MockBa.2006.

2. bepxunOaut M.b., I'naronesa E.I'. " DnexTpuuectBo B *)uBbIX oprannzmax"-M; "Hayka" 1988.
3. Karg L1.b. " buodusuka Ha ypokax ¢usuke".- M; [Ipocsemnienne. 1988.

4. Cokonosa H.I'., Coxoinosa T.B. "®usunorepanus"

5. Omuort JI., Yunkoke Y. ®usuka.- M; "Hayxka".1975.

6. Tapacos JI.B. ®usuka B npupoje.- M; "Bepoym - M" 2002.

IIporpammHoe obecnieyenme.

1. Otkpeitas pusuka. Yacts I1. DnekrpuyuecTBo 1 Mmaruetn3m. OnTuka.

2. KBanroBas ¢usuka.- I'. Jloaronpyansiii: OO0 "dwuzukon", 1997.

3. Bospmas sunmkmoneaus Kupumra u Medoaus 2000.- M.: Kupwin u Medoanmii, 1999.

Jluteparypa nJis1 yuurTeJisi

1. IIporpaMMbl OpHEHTAIIMOHHBIX KYPCOB TI0 MpeanpoIbHON MOArOTOBKE yuaniuxcs. Boponex,2005.
2. KoHceTpyKkTOp 251eKTUBHBIX KypcoB. OpueHTanuoHHsle Kypesl M; 2006.

7. JJambipeBa H.A.IlpoekTHas aestenbHOCTh yuamuxcs. B; "Yuurens", 2008r.

Jlutepartypa 15 00y4arOumMxcs.

1. bnynos M.U. becenst o ¢gusuke.- M; [Ipocsemenue, 1980.

2. I'openos JI.A. 3anumMatenbHble OIBITH 10 (pusuke.- M; [Ipocsemenue, 1985.

3. Hepsarun b.B. Urto Takoe tpenue.- M; [Ipocsenienue, 1986.
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4. Momanckuii B.H. Uctopus ¢usuku B cpeaneit mkosne. - M; [Ipocsenienne, 1981.
5. Ilepensman S. U. 3anumarensHas ¢pusuka.- M; " ACT" 2005.
6. Yokep JIx. ®usnueckuii dperiepsepk - M; "Mup", 1989.

7. Pycckre HapOIHbIE€ CKa3KHU, MOCIOBUIIbI, [IOTOBOPKHU.

HNHuTepHer pecypcesl

bubnmuoteka — Bc€ mo nmpenmery «Dusnkay. http://www.proshkolu.ru
BuneoonsiTel Ha ypokax. http:/fizika-class,narod.ru
Enunas xomnexnus mu@poBeix 00pa3oBaTeabHbIX pecypcoB. http://school-collection.edu.ru

HHTepecHbIe MaTepHalbl K ypokaM (PU3UKH TI0 TeMaM; HarJsiHbIe MOcOoOus K ypokaM. http://class-fizika.narod.ru

[udposseie obpazoBarenbHbIE pecypchl. http:/ www.openclass.ru
DneKTpoHHbIE Y4eOHHKH 110 du3uKe. http://www.fizika.ru

A e
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5. IUCT KOPPEKIIUU B KAJIEHIAPHO-TEMATHYECKOM IINIAHUPOBAHUU
Kaacce

Ne

w/n dara mo miany dara mo ¢pakry HN3menenust HMpuunnbI
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