rocynapctseHtoe OiomkeTHoe obuieobpazoBarebHOe yupexKaeHHe
Camapckoit obnactu cpeanss obuieobpasoBartenbHas kona
C. AJIbLKHHO MYHUUMnNansHoro paiona [loxBHCTHEBCKHIA
Camapckoii obnacti
(I'bOY COILL ¢. AnbknHo)
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OO0111ee KOJIMUYECTBO YacoB 110 yueOHOMY IutaHy 238

Cocrasiena B coorBeTcTBUU ¢ [IpumMepHoil paboueil mporpammoit 1o gusuke

OnoOpeHa pemieHreM QeepaibHOTO YIeOHO-METOIUIESCKOTO O0OBESTUHEHHS 10 O0IIeMY
oOpa3zoBanuto, nporokon 3/21 ot 27.09.2021 r.

YueOHHKH:

benara B.B., JlomauenkoB U.A., [lane6parues FO.A. ®uzuka 7 kinacc. M.: «IIpocsemenne", 2019 1.
benara B.B., JlomauenkoB U.A., [TaneOpatnes FO.A. ®usuka 8 knacc. M.: «I[Ipocsemenue", 2019 1.
benara B.B., JlomauenkoB U.A., [lane6parues FO.A. ®duzuka 9 knacc. M.: «IIpocsemenne", 2019 1.

PaccmoTpena ua sacenannn MO yunteneii matematuks, Gpuinku, nHGOPMATHKH, TEXHOIOTHH
(HAIBAHHE METOAHYECKOrD 00LeIHHEHHA )

[Iporokon Ne 1 ot «26» aBrycre

Pykosoanrens MO

Caitpynun P.P.
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NOACHUTEJIBHASA 3AIINCKA

CopeprkaHre IporpaMMbl HAIIPaBJICHO Ha ((OPMUPOBAHIE €CTECTBEHHOHAYYHON TPaMOTHOCTH YYAITUXCA U OPTaHU3aINI0 U3ydeHUs] (PU3UKU Ha JIeATeIbHOCTHON OCHOBe. B
HEH YUMTHIBAIOTCS BO3MOXXHOCTH IpeaMeta B peanusanuu tpedoBanuii ®I'OC OO0 k miiaHUPyEeMbIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3y/ibTaTaM 00yUeHUS, a TAKKe
MEXXTIPEIMETHBIE CBS3H €CTECTBEHHOHAYYHBIX Y4eOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00IIEero 00pa3oBaHusI.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «®U3UKA»»
Kypc dusuku — crucremoo0pa3yromui 11l €CTeCTBEHHOHAYYHBIX YYCOHBIX MPEJAMETOB, MOCKOJIBKY (PU3UUYCCKHE 3aKOHBI JISKAT B OCHOBE MPOIECCOB U SIBJICHUH,
M3yYaeMbIX XUMHUEH, OMOJIOTHEH, acTpOHOMEEH 1 (u3ndeckoi reorpadueit. Pu3nuKa — 3TO MPeAMET, KOTOPHIA HE TOIBKO BHOCHT OCHOBHOM BKJIA/I B €CTECTBEHHOHAYIHYIO
KapTUHY MHpPA, HO M MPEIOCTABISACT HAauOoee ICHbIC 00pa3Ilbl IPUMEHEHHS HAyYHOTO METO/Ia MIO3HAHUS, T.€. CIIOC00a MOJTyueHUs TOCTOBEPHBIX 3HaHUH 0 Mupe. Hakonerr,
(I)I/I3I/IKa — 9TO IpEIAMET, KOTOprfI Hapsaay € ApYIruMu €CTCCTBCHHOHAYYHBIMU MIPEAMETaMU JOJIKCH AaTh HIKOJbHUKAM NPEACTaBICHUC 06 YBJICKATCJIIbHOCTU HAYUYHOI'O
WCCIIEZIOBAHUS U PAJOCTH CAMOCTOSTEIEHOTO OTKPBITHA HOBOT'O 3HAHUSI.
OpHa 13 TIIaBHBIX 33729 (U3NIECKOT0 00pPa30BaHUs B CTPYKTYpE 00IIero 00pa3oBaHus COCTOUT B (POPMHPOBAHNYN €CTECTBEHHOHAYYHOW IPaMOTHOCTH U MHTEpeca K HayKe
Yy OCHOBHOH MacChl 00Yy4a0IIUXCsl, KOTOPBIC B IajbHEUIIIEM Oy IyT 3aHATHI B CAMBIX Pa3HO 00pa3HbIX cdepax aesaTeibHOCTH. Ho He MeHee BaXKHOM 3a/1aueii BIsSeTCs
BBISIBJICHUE U MOJATOTOBKA TAJIAHTIIMBBIX MOJIOJIBIX JIFOJCH sl POJIO/DKEHUS 00pa30BaHus M JaTbHEUIICH MPO(eCCHOHANIBHOMN IeATEIFHOCTH B 00J1aCTH €CTECTBEHHO
HAYYHBIX MCCIIEIOBAHHUNA U CO3/IAHUHM HOBBIX TexHOJOorwid. COTIIaCHO MPUHATOMY B MEXIYHAPOIHOM COOOIIECTBE OIpeneneHnto, «EcTecTBeHHOHAYYHAS TPAMOTHOCTD — 3TO
CIIOCOOHOCTh YEJIOBEKA 3aHUMATh aKTUBHYIO IPAKIAHCKYIO MO3UIIUIO 110 OOIIECTBEHHO 3HAYMMBIM BOITPOCAM, CBS3aHHBIM C €CTCCTBCHHBIMH HAyKaMH, U €r0 FTOTOBHOCTh
HMHTCPECOBATLCA €CTCCTBCHHOHAYUYHBIMU UACAMU. Haquo FpaMOTHLIfI YCJIOBCK CTPEMUTCA YU4aCTBOBATH B ApTYMCHTUPOBAHHOM O6Cy)KILCHI/II/I HpO6JI€M, OTHOCALINXCSA K
€CTECTBEHHBIM HayKaM M TEXHOIIOTHSM, YTO TPeOyeT OT HeTo CIEeAYIOIINX KOMITETEHTHOCTEH:
— HAy4YHO OOBSICHATH SBIICHUS,
— OIICHHUBATh U IIOHUMATh 0COOEHHOCTH Hay4YHOI'O UCCJICIOBaHM,
— HWHTEPIPETUPOBATH JIaHHBIC U MCIIOJIB30BaTh HAYYHBIE I0KA3aTEIbCTBA JIJIS TIONYYEeHHUS BHIBOJIOB.

Nzydenune ¢pusnkn ciocoOHO BHECTH pelIaroInii BKIaa B (POPMHUPOBAHUE €CTECTBEHHOHAYYHON TPAMOTHOCTH O0YyYarOIIHXCsl.

HEJIX U3YYEHUSA YYEBHOI'O IPEJIMETA «®U3UKA»
Uenu n3yvenus Gpu3nKu Ha YPOBHE OCHOBHOTO 001IeT0 00pazoBaHus onpeseneHsl B KoHnenmuy npenoaBanus yueOHoro mpenaMera «Ou3nkay B 00pa3oBaTeIbHBIX
opranuszanmsax Poccuiickoit depepanny, pearn3yonux OCHOBHEIE 00111e00pa3oBaTelbHbIe IPOTrpaMMbl, YTBEPKAEHHOH pentenueM Kouternn MuHUCTEPCTBA TTPOCBEIIEHHS
Poccuiickoii denepanuu, nmporokoit ot 3 aexadps 2019 r. Ne [1K-4BH.
Uenu n3ydenuns Gpusnku:
— TpUOOpETEeHHE HHTEpeca U CTPEMIICHHSI 00yJarOIUXCsl K HAyYHOMY U3yYEHHIO TPHUPOJIBI, PA3BUTHE HMX MHTEIUIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEI;
— Ppa3BUTHE NPECTABICHUA 0 HAYYHOM METO/Ie TIO3HAHHS U POPMUPOBAHUE HCCIIEI0BATEIHLCKOTO OTHOIIEHHS K OKPYIKAIOIIUM SIBIICHHSIM;
— ¢opMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yIbTaTa U3y4eHHUs] OCHOB CTPOCHHUS MaTepruu U QyHIaMEHTAIbHBIX 3aKOHOB (PU3KKHU;
— ¢opMHpoBaHHE TPeACTaBICHUN O POJIM PU3UKH IJIs1 pa3BUTHS APYTHX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTUH;
— pa3BUTHE MPEICTABICHUIH 0 BO3MOKHBIX cepax Oyayiiei mpodhecCHoHaIbHOMN IeATEIbHOCTH, CBA3aHHON ¢ (PU3UKOH, MOATOTOBKA K TajbHEHIIIEMY O0YUEHHUIO B 3TOM
HaIlpaBJICHUM.
JlocTrKeHre 3TUX 1ieJiel Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus 00eCIIeYNBACTCs PELICHUEM CIIEAYIOIINX 3a1au:
— TpUOOpETEeHNE 3HAHUM O JUCKPETHOM CTPOESHUH BEIIESCTBA, O MEXaHHMYECKHX, TEIIOBBIX, SJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHHUSX;
— TpUOOpETeHNE YMEHUH OMHUCHIBATH H OOBSICHATH (PU3NYECKHUE SIBICHHS C HCIIOIh30BaHMEM TOITyYEeHHBIX 3HAHUH;
— OCBOCHHE METOAOB peIeHHS MPOCTEHIINX PACUETHBIX 3a1a4 C UCIIOIb30BaHNEM (DU3NYECKUX MOJENEH, TBOPUYECKUX U NPAKTUKOOPUEHTUPOBAHHBIX 3a/1a1;



— pa3BUTHE YMCHHI HAOIIOAAaTh MPUPOIHBIC SIBJICHUS U BBIIIOJIHATE OIBITHI, 1a00paTOPHBIC pa0OTHI U AKCIICPUMEHTAIILHBIC UCCIIEAOBAHUS C UCIIOIB30BAaHUEM
WU3MEPUTEIHHBIX MPUOOPOB;

— OCBOCHHE MPUEMOB PabOTHI ¢ HPOPMAITHUEH (HUINUECKOTO COICPIKAHMS, BKITF0Uas HHPOPMAIIUIO O COBPEMEHHBIX TOCTIIKEHUSIX (H3HKH; aHATN3 U KPUTHIECKOE
OIICHUBaHNE NH(POPMAIIHH;

— 3HaKOMCTBO €O chepamu MPOoheCCUOHATBHOMN IEATEIILHOCTH, CBI3aHHBIMU C (PU3UKOM, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMY Ha JIOCTIDKEHUSIX (PU3HUECKOM
HaYKH.

MECTO YYEBHOTI'O MIPEJMETA «®U3UKA» B YYUEBHOM IIJIAHE
B cootBercTBUn ¢ ®I'OC OO0 dusuka sBiseTcs 00s3aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOT'O 001IIeT0 00pa3oBanus. [laHHas mporpaMma mnpeaycMaTpuBacT U3y4eHUE
(hm3ukm Ha 6a30BOM ypoBHE B 00bEMe 238 1 3a Tpu rosa oOydeHus 1Mo 2 4 B HeIe o B 7 U 8 Kjlaccax | 1o 3 4 B HEJIeNro B 9 Kiracce.

COJAEPKAHUE YYEBHOI'O IPEAMETA

7 KJIACC
Paznen 1. ®uzuka u €€ posib B NO3HAHUM OKPYKAIOLIEro MUpa
dusnka — HayKa 0 Ipupoac, u3ydact (1)I/ISI/I‘-I€CKI/I€ SABJICHUA: MEXaHUYCCKUEC, TCIIJIOBBIC, DJICKTPUUCCKUC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBEIC.
dusndeckne BenmuuHbL. M3mepenne Gusndecknx BenuunH. Ousnaeckne npruOopsl. [lorpenHocTs nm3mepeHuii. MexxayHapoaHast CHCTeMa eAMHHIIL.
Kak ¢usuka u 1pyrue eCTeCTBEHHbIC HAYKH U3Y4aloT MPUPOTy. ECTecTBeHHOHAYYHBIM METO]T IO3HAHUS: HaOII0CHNE, TIOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKCHHE
TUIIOTE3, SKCIIEPUMEHT 10 TIPOBEPKE TUIOTE3, 00bsiIcCHEHHE HaOmogaeMoro siBjeHus. Onucanue (GU3NIeCKUX SBICHUH ¢ TTOMOIIBIO MOJIEIEH.
JdemoHcTpanumn
1. MexaHn4eckue, TemIOBbIe, JIEKTPHUECKIE, MArHUTHBIE, CBETOBBIC SIBIICHHS.
2. ®usznyeckue NpUOOPHI U MPoIieypa MPSIMbIX H3MEPEHUH aHAIOTOBBIM U IU(POBBIM IPHOOPOM.
JlabopaTopHblie paGoThbI U ONBITHI
1. OnpeneneHue HeHbl JeCHNS KAkl K3MEPUTEILHOTO MpHOOopa.
2. N3mepenne o0bEMa JKUIKOCTH U TBEPOTO TENA.
4. OnpeneneHue pa3MepoB MaIBIX Tell.
5. I3mMepeHue Temneparypsl Ipy IOMOLIN )KUAKOCTHOTO TEPMOMETPa U JaTYMKa TEMIIEPATYPHI.
6. IlpoBenenue rccine0BaHus MO POBEPKE TUIOTE3bI: TATLHOCTH MOJETA MIAPHKA, MIIEHHOTO TOPU30HTAIILHO, TeM 00JIblIe, 4eM OOoJIblle BRICOTA MTyCKa.

Pasnen 2. IleppoHayasibHble CBeleHUS] 0 CTPOCHUH BellecTBA

CrpoeHue BelecTBa: aTOMBI M MOJIEKYJIBI, UX pa3Mepbl. OIBITHI, JOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BelecTBa. OMBITHI, JOKAa3bIBAIOIIUE TUCKPETHOE CTPOECHUE
BEIIIECTRA.

JlBwkeHue yacTull BeniecTBa. CBsi3b CKOPOCTH JBIKEHHS YaCTHII ¢ Temrieparypoil. bBpoyHoBckoe asmkenue, nuddys3us. BzaumoaeiicTBre YacTHIL BEIIECTBA!
NPUTSDKEHUE U OTTAIKUBAHUE.
ArperaTHble COCTOSHUS BEIIECTBA: CTPOEHHUE Ta30B, KUAKOCTEH U TBEPBIX (KPUCTAIUTHYECKNX ) Tell. B3anMOCBSI3b MEXK/Iy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHHUAX U UX aTOMHOMOJICKYJIIPHBIM CTPOCHUEM. OcobenHocTn arperaTHbIX COCTOSTHUM BO/JBI. B3anmocBs3b MEXKIOY CBOIICTBAMH BCHICCTB B PA3HBIX arp€raTHBIX
COCTOSIHUSIX M UX ATOMHOMOJIEKYJIAPHBIM cTpoeHneM. OcOOEHHOCTH arperaTHbIX cOCTOSIHAN BOAbl. OCOOEHHOCTH arperaTHhIX COCTOSIHUN BOZBI.
JdeMoHcTpanmu
1. Habmonenue GpOyHOBCKOTO JIBHXKCHUSI.
2. Habmonenue muddys3um.
3. HaGmonenue siBieHMA, 0OBSCHSIOMUXCS IPUTSHKCHUEM WM OTTAJIKUBAHUEM YacTHUI] BELIECCTB.



JlabopaTopHble paGoThl U ONBITHI

1. Onenka 1uaMeTpa aToMa METOIOM PSJIOB (C HCIIONIb30BaHuEM (oTorpaduii).
2. OTBITH 110 HAOJIOIEHUIO TEIJIOBOTO PACITHPEHUS Ta30B.

3. OnbITHI 110 OOHAPYKEHHUIO TEHCTBHS CHUJI MOJIEKYJISIPHOTO MIPUTSDKEHUS.

Pazaen 3. /IBuzkeHue U B3auMo/1eiicTBUHI
Mexanunueckoe IBkeHHe. PapHoMepHOe 1 HepaBHOMepHOE BIkeHHe. CkopocTh. CpenHsis CKOPOCTh IPU HEPABHOMEPHOM JBIDKEHUU. Pacdér myTu u BpeMeHun
IBUKeHNs. PaBHOMepHOE 1 HepaBHOMepHOE iBkeHHe. CkopocTh. CpeHsisi CKOPOCTh IPU HEPAaBHOMEPHOM JIBMKEHUH. Pacdyér myTH 1 BpeMeHU IBUKEHMUSL.
SIBnenue uHepuu. 3aKoH HHEPLUHU. B3aumoeiicTBIe TeNl Kak MpUYMHA U3MEHEHN CKOPOCTH JBM)KEHHUS Tell. Macca Kak Mepa HHEpTHOCTH Tena. [ImoTHoCTh BemecTBa.
CB#3b IUVIOTHOCTH C KOJINYECTBOM MOJIEKYJI B €MHHUIIE 00BEMa BEILIECTBA.
Cuia Kak XxapakTepucTHKa B3auMoaencTsus Tes. Cuiia ynpyrocTH U 3akoH I'yka. 3smepeHne cuibl ¢ OMOLIbI0 TUHAMOMETpA. SIBeHne TAroTeHus U cuna Tspkectu. Cumna
TsoKecTd Ha apyrux mianerax (MC). Bec tena. HeBecomocTs. CnoskeHue Cuil, HanpaBiIeHHBIX 10 OJHOU mpsiMoii. PaBHOelicTByromIas cwi. Cuna tpenus. Tpenue
CKOJIBXKEHUS U TpeHue nokosi. Tperne B mpupoje u texuuke (MC).
JdemoHcTpanumn
1. HabnroieHre MEXaHMYECKOTO JBMKEHHSI TEla.
2. 3mepeHne CKOpOCTH MPSMOJIMHEHHOTO JTBUKCHUSI.
3. HabmoeHne ssBeHMsI HHEPIINU.
4. Habnronenne n3MeHeHUs] CKOPOCTH TPH B3auMo/ieiicTBIH Tell. 5. CpaBHEHHE Macc M0 B3aUMOJICHCTBHUIO TEI.
6. Cro>xeHue cujl, HalpaBJIEHHBIX [0 OJHOM MPAMO.
JlaGopaTopHblie padoThI U ONIBITHI
1. Onpenenenue CKOPOCTH PABHOMEPHOTO JBIDKEHUS (LIapHKa B KHUIKOCTH, MOJEIH JIEKTPHUECKOr0 aBTOMOOMIIA U T. II.).
2. Onpenenenne cpeHeN CKOPOCTH CKOJIbKEHHS OpycKa MM IapyKa 110 HAKJIOHHOH ITIOCKOCTH.
3. Onpenenenue MIOTHOCTH TBEPAOTO TeNA.
4. OnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHus (aedopMain) npy>KUHbI OT NPHIIOKEHHOU CHITBL.
5. OnbITHL, AEMOHCTPUPYIOIINE 3aBUCHMOCTD CHJIBI TPEHHS CKOJIBKEHHS OT Beca Tella U XapaKTepa CONMpPUKACAIONINXCs TOBEPXHOCTEH.
Paznen 4. /laBjienne TBEPABIX TeJ, JKHAKOCTEH U ra3oB
Hasnenne. CiocoObl yMEHBIICHUS U YBEIWYCHUS faBieHus. JlapneHre raza. 3aBUCMMOCTb JaBJIeHHA Ta3a oT 00b&Ma, TemmepaTypsl. [lepenaya nasnenus TBEPABIMU
TEJaMH, )KUJKOCTSIMH U Ta3zaMu. 3akoH [lackans. [lHeBMaTH4eckre MaliMHbl. 3aBUCUMOCTbD JABJICHUS KHJIKOCTH OT riyOuHbl. ['uapocrarnyeckuii mapamokc. Cood
IIaroIrecs cocyasl. [ napaBianueckue MeXaHu3Mbl.
AtMmocdepa 3emnu u atMocepHoe napineHue. [IpuunHbl cylecTBOBaHUS BO3AYIIHON 000I0YKH 3eMITH.
OmnsiT Toppuuennu. 3mepenne atMocepHOro naBiieHus. 3aBUCUMOCTh aTMOC(HEPHOT0 JaBiICHHUS OT BBICOTHI HaJl ypoBHEM Mopsl. [Ipubopsr ans u3mepenus arMmochepHOro
JIABJICHUS.
JleficTBrE )XKUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Te0. BriTamkuBaromias (apxuMmenoa) cuia. 3akoH Apxumena. [ImaBanue Ten. Bo3myxoraBanue.
JdeMoHcTpanmnu
1. 3aBUCHMOCTBH JaBJICHHA T'a3a OT TEMIIEPATYPHI.
2. llepenava gaBiieHUs )KUIKOCTHIO U Ta30M.
3. Coobmaronecs: CoCybl.
4. I'mapaBnuyecKuii mpecc.
5. llposiBieHne NieiicTBUSL aTMOC(HEPHOTO IaBICHUSI.
6. 3aBUCHMOCTD BBITAJIKMBAIOIIECH CHJIBI OT 00BEMa OrPYKEHHON YaCTH Tella U INIOTHOCTH XKHUIKOCTH. 7. PaBEeHCTBO BBITAIKHBAIOLIECH CHIIBI BECY BHITECHEHHOH KHIKOCTH.
8. YcnoBue maBaHMs TeJ: TUIABAHKE WM NOTPYKEHUE TET B 3aBUCUMOCTH OT COOTHOILLIEHUS MIOTHOCTEHN Tela M AKUAKOCTH.



JlabopaTopHble paGoThl U ONBITHI
1. UccnenoBanue 3aBUCMMOCTH Beca TeJia B BOJIE OT 00bEMa NOrpyKEHHOM B )KUAKOCTD YacTH TeJa.

2. Onpenenenne BRITAIKUBAIOIICH CHITBL, AEMCTBYIOIIEH Ha TEJO, OTPYKEHHOE B )KUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBHITAIKMBAIOIIEH CHIIBI, IEHCTBYIOIIEH Ha TEJIO B )KUIAKOCTH, OT Macchl Tefa. 4. OUbITHL, JeMOHCTPUPYIOIIHE 3aBHCUMOCTD BBHITATKUBAIOIIIEH
CHJIBI, ICHCTBYIOILEH HA TEJIO B )KUIKOCTH, OT 00bEMa MOTPYKEHHON B )KUAKOCTD YaCTH TEJIa M OT TNIOTHOCTH XKHUJIKOCTH.
5. KoncrpynpoBanue apeoMeTpa Wil KOHCTPYHPOBAHHE JOJKH M ONIpeiesieHue e€ TPy30I0I-EMHOCTH.
Pa3znen 5. Pa6oTa 1 MOITHOCTH. DHEPrus
Mexanunueckas pabora. MOIIHOCTb.
[IpocThie MexaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS MIOCKOCTh. [IpaBuiio paBHOBecHs pbruara. [IpuMeHeHne npaBuiia paBHOBECHS pbluara K OJ10Ky. «3010TOe MPaBUIIO»
mexanukn. KI1JI mpocTeix MexaHm3moB. [IpocTsie MexaHU3MBI B OBITY U TEXHHUKE.

Mexanndeckas sHeprusi. Kunetndeckas u noreHuuansHas sueprus. [lpespaiienie oaHOTo Biia MEXaHUYECKON 3HEPTUHU B IPYroi. 3aKOH COXpaHEHHS SHEPTHH B
MEXaHUKE.
JdemoHcTpanumn
[IpumepsI TPOCTHIX MEXAaHU3MOB

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenue pabOThI CUITBI TPSHHS MTPU PABHOMEPHOM JIBUYKEHHUH TeJIa 110 TOPU30HTAIBHOM MMOBEPXHOCTH.
2. UccnenoBanue yciaOBUM paBHOBECHUS pblyara.
3. M3mepenne KII/I HakIOHHOM MITOCKOCTH.
4. N3y4yeHue 3aKkoHa COXpaHEHHU MEXaHUYeCKOW IHEPTUH.

8 KVIACC
Paspea 1. TenioBble siBJIeHUSI
Mogenu TBEPIOTO, KUAKOTO U Ta3000pa3HOro cocTOsTHUHN BemecTBa. Kpucrannuueckue u amopgHsbie Tena. OObsCHEHHE CBOMCTB I'a30B, )KUAKOCTEH U TBEPABIX TE Ha
OCHOBE TIOJIOKEHHUI MOJIEKYJIAPHO-KHHETHYECKOM Teopuu. CMaunBaHUe U KalWUISpHBIE SBIEHUSA. TeIoBoe paciiupeHre 1 cxaTue.
Temnepatypa. CBsI3p TEMIIEpaTyphbl CO CKOPOCTHIO TEIIOBOTO JBM)KEHHUS YaCTHII.
BryTtpennss sneprus CriocoObl M3MEHEHHUS! BHYTPEHHEH SHEpIruu: Terionepeada u copepiieHne padbotel. Buapl Teruionepenauu: TeIIONpoOBOIHOCTh, KOHBEKIINS,
U3ITy4YEeHHE.
KosuuecTBo TeroTel. Y aelibHas TEIIOEMKOCTh BEIeCTBa. TerIo00MeH U TEIIOBOE PaBHOBECHE.
YpaBHeHue TerioBoro 6ananca. [lnaBiaenne 1 oTBepAeBaHNE KPHUCTAJUIMYECKUX BELIECTB. Y JeJbHas TersioTa ruiasieHus. [lapooOdpa3zoBanue n koHaeHcanus. Mcnapenue
(MC). Kunienue. Y nenpHast Temiota napooopa3zoBanusl. 3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT aTMOC(EpHOTo AaBieHus. BiaxkHoCTh Bo3ayxa. DHeEprus TOIUIMBA.
Y aenbHas TEMI0Ta CrOpaHusl.
[punnumne! padotel TemoBeix asurateneit. KI1J TermoBoro apurarens. Ternossle ABUraTeny 1 3amuTa okpyxaromei cpeast (MC). 3akoH coXpaHeHHs U MPEBPaILeHHS
9HEpruu B TemoBbix npoueccax (MC).
JdemoHcTpanumn
1. Habmonenne OpOyHOBCKOTO JIBHIKEHHUS
2. HaGmonenue nuddys3un
3. HaGmonenue siBieHU CMaylBaHUs U KAIMJUIAPHBIX SIBICHUH
4. HabGnroieHue TerIoBOro pacuimpeHust Te
5. VI3MeHeHue AaBleHNUs ra3a Npy H3MEHEHNH 00bEMa U HarpeBaHUU WIIH OXJIaxaAeH!H 6. [IpaBuiia u3MepeHus TeMreparypsl



7. Buapl Teronepenayu

8. OxnaxkieHre Ipu COBEPILIEHNH PaOOTHI

9. HarpeBanue npu coBepiieHnH padboTsl BHEITHUMH crjiamMu 10. CpaBHEHHE TETUIOEMKOCTEH pa3IMIHBIX BEIICCTB
11. Habntonenue KuneHus

12. HaGmiogeHne mocTOsHCTBA TeMIIepaTypsl py miasieHud 13. Moaenu TemIoBbIX IBUTaTeNeH
JladopaTopHbie padoThI U ONBITHI

1. OmBITHI 10 OOHAPYIKEHUIO TEHCTBHUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS

. OIBITHI 110 BRIPAIIMBAaHUIO KPUCTAJJIOB IOBAPEHHOM COJIM MIIN caxapa

. OnBITH IO HAOTIOACHUIO TEINIOBOTO PACIIMPEHHUS Ta30B, KUIKOCTEH U TBEPABIX TET

Omnpenenenne naBiIeHUs BO3AyXa B OAIIOHE MITTPHUIIA

. OnBITH, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh JaBIICHUST BO3yXa OT ero 00bEMa M HarpeBaHUs WM OXJIAXKICHHUS
. [IpoBepka runoTe3s! IMHEWHON 3aBUCHMOCTH JUTHHBI CTOJIONKA YKHUKOCTH B TEPMOMETPHUIECKON TPYOKE OT TeMIepaTyphl
. HaGnronenne nu3ameHeHus1 BHyTpEHHEH SHEPIUU Teja B pe3yabTaTe TEIUIONepeadyn U padOThl BHEIITHUX CUIT

. UccnenoBanne sBJIeHUS TETIIOOOMEHA TP CMENIMBAHUH XOJIOTHOMN U TOPsTUEit BOBI

9. OmnpeneneHre KOJIMYECTBA TEIJIOTHI, MIOJyYEHHOTO BOJIOW TP TEIUIOOOMEHE C HarpeThIM
MeTaJITMYECKUM IIMIINHAPOM

10. Onpenenenue yaenbHOU TEIIOEMKOCTH BEILIECTBA

11. MccnenoBanue nporecca HCIIapeHus

12. Onpenenenrie OTHOCUTEIHHOMN BIaXXHOCTH BO3/1yXa

13. Onpenenenue yaeapHON TEIUIOTHI MIABJICHUS JIbAA
Paznes 2. DnekTpudeckue H MATHUTHBIE SIBJICHUSI

Onextpusanus Tel. J[Ba pona aneKTpudecKux 3apsaoB. BzanMoaeiicTBue 3apsmkeHHBIX Tell. 3akoH KyroHa (3aBHCHMOCTD CHJIBI B3aUMOICUCTBHS 3apSDKCHHBIX TEJT OT
BEJIMYMHBI 3aPsIOB U PACCTOSHUS MEXKILy TEJIaMH).

Onekrpuyeckoe noiie. Hanpsok€HHOCTH anekTpudeckoro modst. [IpuHun cynepno3unun 3MeKTpUIecKHX Mmojiel (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn sanexTpudeckux 3apa10B. DIeMeHTapHbBIN deKTpuuecKuit 3apsa. CTpoeHre atoMa. [IpoBOAHUKY U AMAIEKTPUKH. 3aKOH COXPaHEHHS 3JIEKTPUIECKOTo 3apsiia.
OneKTpUYecKuil TOK. Y CJIOBHA CYIIECTBOBAHUS 3JEKTPHUUECKOr0 TOKa. MICTOUHNKH MOCTOSIHHOTO TOKA. J{eHCTBHS 3J1eKTPUYECKOro ToKa (TEmIoBoe, XMMHYECKOE,
MarHuTHOE). DJEKTPUUYECKHH TOK B KHAKOCTAX U razax.

Onektpudeckas 1enb. Cuiia Toka. DekTpudeckoe HanpsokeHue. CompoTUBIEHUE TPOBOAHUKA. Y IETFHOE COMPOTHUBRIICHHE BEIeCTBA. 3akoH OMa [Tl yJacTKa IeITH.
ITocnenoBarenbHOE U MapauIeIbHOE COSAMHEHNE TIPOBOJHUKOB.

PaboTa u MOIIHOCTH 31EKTPUUYECKOro ToKa. 3akoH [xoyns— Jlenna. DnekTpuieckue neny 1 NoTpeOuTenu JeKTpuIeckoil sHepruu B ObITy. KopoTkoe 3ambIkaHHE.
[locrosiHHBIe MarHuTHl. B3amMmozeiicTBHE HMOCTOSHHBIX MarHUTOB. MarHuTHOE nojie. MarHuTHoe moJie 3eMJIi U ero 3Ha4eHue JUIsl )Ku3HU Ha 3emute. OnbIT DpcTena.
MarauTtHoe 1oJie 3JeKTpHIecKoro Toka. [IpaMeHenne 3J1eKTpoMarHuToB B TeXHUKE. J|efiCTBHE MarHUTHOTO MO HA TIPOBOTHUK C TOKOM.

DJeKTpoaBUraTesb MOCTOSHHOTO ToKa. VcHonbp30BaHue 3JIEKTPOABUTaTeNe B TEXHUYECKUX YCTPOHCTBAX U Ha TPAHCIIOPTE.

Omnertel Papazes. SBnenue anekTpoMarauTHON nHAYKIUH. [IpaBuiio Jlenna. Dnexkrporenepatop. CriocoObl MOMyYEHHs AJIEKTPUIECKON SHEPTUH. DIEKTPOCTAaHLIMHY Ha

BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHHU.

JdeMoHcTpanmu

1. DnexTtpuzanus Ten

2. JlBa poma 3IEeKTPUYECKHX 3aps/I0B M B3aMMOAEHCTBIE 3aPSKEHHBIX TET
3. YcTpoHCTBO U AEHUCTBUE IIEKTPOCKONA

4. DnekTpocTaTHyecKast WHIyKIHs



SRS

3aK0H COXPaHEHHUS PICKTPUUECKUX 3apsI0B
IIpoBOAHMKY U TUIIACKTPUKU

MonenupoBaHue CUIIOBBIX JIMHUH 3JIEKTPUUYECKOTO MOJIs
HcTo9HNKY TOCTOSTHHOTO TOKA

9. JleHcTBUS 2IEKTPUIECKOTO TOKA

10. DIeKTpUIECKUN TOK B YKUIKOCTH

11. I'a30BBIit pa3psin

12. VI3mepeHune cuibl TOKa aMIepMeTpOM

13. M3mepenne 3eKTPUYECKOTO HAMNPSKEHHUsI BOJIBTMETPOM

14. PeocTaT m Mara3uH CONPOTUBIICHUI

15. B3anMonielicTBUE MOCTOSHHBIX MAarHUTOB

16. MogenupoBaHue HEBO3MOXKHOCTH Pa3/I€lIeHUs IOJIOCOB MarHura
17. MogenupoBaHue MarHUTHBIX MOJIEHN MOCTOSTHHBIX MAaTHUTOB

18. OmbIT Opcrena

19. MarautHoe nosie Toka. JDNEeKTPOMarHUT

20. JleficTBMe MarHUTHOTO I10JI1 HA MMPOBOJHUK C TOKOM

21 DnekTpoABUTaTeab NOCTOSTHHOIO TOKA

22. UccaenoBanue SIBICHUS AIEKTPOMArHUTHOM UHTYKITUU

23. Onbrtel Qapanes

24. 3aBUCUMOCTb HANpPABJICHUS UHAYKIIMOHHOTO TOKa OT YCJIOBHIl €ro BO3HUKHOBEHHUS 25. DIEKTPOreHepaTOp NOCTOSHHOIO TOKA
JlabopaTopHblie paGoThbI U ONBITHI

1.

Nownkwn

@

OnbITH IO HAOJIOACHUIO IEKTPU3AIIMY TeJl UHIIYKIIMEH U IPU CONPUKOCHOBEHUH

HccnenoBanue aefcTBUS IEKTPHUUECKOTO MO HA POBOJHUKH M TUDIIEKTPUKH

COopka 1 ipoBepka padOThI AEKTPUIESCKOM LENH OCTOSHHOTO TOKa

M3mepenue U perynupoBaHue CUIIBI TOKa

M3mepenue U peryinpoBaHue HaPsHDKEHUS

HccnenoBanne 3aBUCUMOCTH CHITBI TOKA, HAYLIETO YEPE3 PE3UCTOP, OT COMPOTHUBIICHHSI PE3UCTOPA U HANIPSIKEHUSI HA PE3UCTOpe

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPHUECKOTO COMTPOTHBIICHHUS IIPOBOIHUKA OT €T0 JUTMHBI, IIOIIA/I TIONIEPEYHOr0 CeUEeHUs M MaTepuasa
IIpoBepka npaBuiIa CIOXKEHUS HAIIPSDKEHUIM IIPU IIOCIIEN0BATEIBHOM COSIMHEHUH IBYX PE3UCTOPOB 9. TIlpoepka mpaBuiia sl CUIIBI TOKA MIPH

napauieJibHOM COCJUHCHUHN PE3UCTOPOB

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Omnpenenenue paboThI HEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTOp

Onpenenenne MOIIHOCTH AJIEKTPUIECKOTO TOKA, BRIAEIIEMOM Ha Pe3uCTOpe

UccnenoBanue 3aBUCUMOCTH CUITBI TOKA, HAYLIETO Yepe3 JaMIIOUKY, OT HANPSKEHUS Ha HEeil

Omnpenenenue KII/] narpeBarens

HccnenoBanrie MarHUTHOTO B3aUMOCHCTBUS TIOCTOSTHHBIX MAarHUTOB

M3yuenne MarHUTHOTO TIOJIS MTOCTOSTHHBIX MarHUTOB TIPU WX O0BEIMHCHUH U Pa3ACIICHUN

UccnenoBanue neicTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY

OnBITHL, AEMOHCTPUPYIOLIUE 32aBUCUMOCTD CHJIBI B3aUMOJCHCTBUS KATYIIKU C TOKOM M MarHUTa OT CHJIbI TOKA U HAIlPaBJICHUS TOKA B KATYILIKE
N3yuenune necTBUS MAarHATHOTO TTOJISI HA TIPOBOJHUK C TOKOM

KoucTtpynpoBanue u u3ydeHue paOOTHl 3JICKTPOIBHUTATEIS



20. Uzmepenne KIIJI anekTpoaBurareabHON yCTaHOBKH
21. OnBITHI IO UCCIIEOBAHUIO SBJICHUS 3JICKTPOMAarHUTHOM MHIYKIIMU: UCCIeOBaHIE U3MEHEHUH 3HAYEHUS U HAaIIPaBJICHNUSI MHAYKIMOHHOTO TOKA.

9 KJIACC
Pa3nen 1. Mexannyeckue siBJIeHUS
Mexannueckoe 1BrxeHue. MarepuanpHas Touka. Cuctema orcuéra. OTHOCHTENFHOCTh MEXaHUUECKOTO IBIKEHUs. PaBHOMEpHOE NPsAMOIMHEIHOE IBIKEHHE.
HepaBrnomMeproe npsmMonuHeiinoe nsmwkeHne. CpeqHss 1 MTHOBEHHAs: CKOPOCTb TeJla IPY HEPaBHOMEPHOM JIBUKEHUH.
Yckopenune. PaBHoyckopeHHOe npsiMonuHeiHoe aBikeHne. CBoOoaHoe naaeHue. Onbitel ["ammmest. PaBHOMepHOE nBMKEHME IO OKpY>XKHOCTH. Ilepuon u
yacToTa obpamenus. JIuneitHas u yriaosasi ckopocTu. LleHTpocTpeMuTensHoe yCKOpEeHHe.
Ilepreiii 3akoH HeroToHA. Bropoii 3akoH HeroToHa. Tpernii 3akoH Hetotona. [IpuHuun cynepno3suuuu Cuil.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPeHHs CKOIBKEHUS, Chjla TPEHHS OKOS, APYTUE BUIbI TPEHHUS.
Cua TsHKECTH Y 3aKOH BCEMUPHOTO TATOTCHUS. Y CKOpeHHe cBoOOaHOTO majeHus. [smwkenue mwianeT Bokpyr Comaia (MC). IlepBas kocMudeckast CKOPOCTb.
HesecomocTs u neperpysku.
PaBHOBecHe MaTepraIbHON TOYKH. AOCOTIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO TeNa ¢ 3aKPETNIEHHON 0ChIo BpaleHusi. MoMeHT ciutbl. LleHTp TsoxecTH.
Nmmynbe Tena. M3Menenne umitynbca. UMiynbe cuiibl. 3aKOH COXpaHeHHs uMItyibca. PeaktuBnoe npmwkenue (MC).
Mexannueckasi padboTa 1 MOIIHOCTh. PaboTa cuit TsbkecTH, ynpyrocTd, TpeHus CBs3b d3Hepru# U padboThl [loTeHIManbpHast SHEPTHs Tela, MOJHITOTO HaJl TOBEPXHOCTHIO
3emun. [loTeHanbHas 3Heprus cxxatoil npyxuHsl. Kuneruyeckas sHeprus. TeopeMa 0 KHHETUUECKOW SHEPTrUU. 3aKOH COXPAaHEHUS MEXaHUUECKOM SHEPTUH.
JdemMoHcTpanun

1.

HabmoneHre MexaHn4eCcKoro ABMKCHUS TeJla OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA

2. CpaBHeHME MyTEH U TPACKTOPUIl IBMKEHHS OJHOTO U TOrO K€ Tela OTHOCUTEIBLHO Pa3HbIX TeNl OTCUETa 3. HU3mepeHne CKOPOCTU U YCKOPEHUS
OPSAMOJIMHEHHOTO IBHKECHUS

4. HccnenoBanne NMPU3HAKOB PAaBHOYCKOPEHHOTO JBHKEHUS

5. HabmioneHue nBIKEHUS Tela 10 OKPY>KHOCTH

6. HaGmoneHrne MexaHn4ecKuX SIBICHUH, IPOUCXOAALINX B cucTeMe oTcuéra «Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUH OTHOCHTEIBHO KaOMHETa
¢buzukn

7. 3aBUCHMOCTb YCKOPEHUS T€jla OT MAcChl Tejla U JAEHCTBYIOIEH Ha HErO CUIIbI

8.

HaGJ’IIO,Z[eHI/Ie PpaBEHCTBA CUJI IPpH B3aHMO,[[€fICTBPIPI TCII

9. HM3meHenue Beca Tena MpU YCKOPEHHOM JIBM)KEHUN
10.Ilepenaua uMITynbca Mpu B3aUMOJCHCTBUU TEJ
11.Ilpeobpa3oBanus SHEPTHH TTPH B3AUMOACHCTBUAHN TEI
12.CoxpaHeHre UMITyJIbca IIPU HEYIIPYTOM B3aUMOJICHCTBUH
13.CoxpaneHre UMITyJIbca Ipy aOCONIOTHO YIIPYTOM B3aUMO/IEHCTBUH
14.HabnroneHne peakTUBHOTO JIBHKCHHUSI
15.CoxpaHeHne MexaHU4eCKOW SHEPTHH NIPU CBOOOIHOM HaJleHUH
16. CoxpaHeHne MEXaHMYECKOM SHEPTHH MPH JBMKSHNH Tella O] ISHCTBUEM MPY KIHbI
JlaGopaTopHble padoThI U ONBITHI

MRS

KoHcTpynpoBaHue TpakTa Juis pa3roHa U JalbHEHIIEero paBHOMEPHOTO JIBMYKCHUS IIIAPUKA HITH TEIEKKH

OnpefeneHne cpeHel CKOPOCTH CKOJIbKESHHS OpyCKa WM JIBFDKEHUS MIApHKa 10 HAKIIOHHOH IIIOCKOCTH

Ormpenenenre yCKOPEHUs Tea MPH PAaBHOYCKOPEHHOM JBHKEHUH 110 HAKIIOHHON TJIOCKOCTH

HccnenoBanne 3aBHCUMOCTH TIYTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBHKCHUW 0€3 HaYalIbHOW CKOPOCTH

[IpoBepka TUIOTE3HI: CIIU IPU PABHOYCKOPSHHOM JIBUKCHHUH 0€3 HAYaJIbHOM CKOPOCTH IyTH OTHOCSTCS KaK PsJl HEUETHBIX YHCEI, TO COOTBETCTBYIOIIUE POMEKYTKH



BPEMEHH OJIMHAKOBBI
6. HccnenoBanue 3aBUCIMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMaJIbHOTO 1aBJICHUS
7. Ompenenenne KodhHUIMESHTA TPSHUS CKOJIBKEHUS
8. Ompenenenne KECTKOCTH MPYKUHBI
9. Ompenenenne pabOTHI CUIIBI TPEHUS IPH PABHOMEPHOM ABIKESHHUHU Tejla MO TOPU30HTAIBHON
HOBEPXHOCTH
10.0mpenenenne paboThl CUIIBI YHOPYIOCTH IPU MOABbEME IPy3a ¢ UCIOIb30BAHUEM HETIOABHKHOTO U IOABHKHOIO OJIOKOB
11.13yuyeHne 3aKkoHa COXpaHEHUs SHEPTUU
Paznen 2. Mexann4yeckue KoJie0aHus M BOJHBI
Konebarensnoe nprxenne. OCHOBHbBIC XapaKTEPUCTUKU KOJIeOaHUN: IEPHOA, YACTOTA, aMILIUTYIa.
MaremMaTrueckuii ¥ IPYy>KUHHBIN MasTHUKY. [IpeBpaleHne s3Hepruu mpu KojeOaTeI-HOM JBHKEHHH.
3aryxaromue kojicoanus. BeiHyxneHHbIe KojicOanus. Pesonanc. Mexanuueckue BosiHbI. CBOMCTBAa MeXaHU4YeCKHUX BOJIH. [Ipo f0IbHbBIE M TONIEpeYHbIC BOIHEL. [ljinHa
BOJTHBI M CKOPOCTH €€ pactpocTpaHeHus. MexaHn4eckne BOJHBI B TBEPIOM Tene, ceiicmmuueckue BoiaHbI (MC).
3Byk. ['poMKocCTh 3ByKa U BeIcOTa ToHA. OTpakeHue 3ByKa. H(Dpa3ByK U yIbTpa3ByK.
JdemoHcTpanumn
1. Habmronenne xoneGaHuii T MO ASHCTBUEM CHIIBI TSHKECTH U CHIIBI ynpyrocTh 2. Habmronenue konebanuii Tpy3a Ha HUTH M Ha TIPYKUHE
3. HabGmoieHme BEIHYKICHHBIX KOJIeOaHUN U pe30HaHCa
4. PacnipocTpaHeHue NPOIOIBHBIX U MTONEPEYHbIX BOJIH (Ha MOJIENHN)
5. HaGumoieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI
6. AKyCTHUYECKHI PE30HAHC
JlaGopaTopHblie padoThI M ONBITHI
1. Onpeenenne 4acTOThI U IIEPUOJIa KOJICOAHUH MAaTEeMaTHYECKOTO MasiTHUKA
2. Onpenernenue 4acTOTHl U IEpHOia KoJeOaHUH NPYKMHHOTO MasiTHUKA

3. UccrnenoBanre 3aBUCUMOCTH TIEpHO/Ia KOJIeOaHNH MOABEIICHHOTO K HUTH Ipy3a OT JUIMHBI HUTH 4. UccnenoBanne 3aBUCHMOCTH TIepHOIa KOJIeOaHuH
IMIPYXXWUHHOT'O MajgTHUKaA OT MaCChI I'py3a
5. [IpoBepka HE3aBUCUMOCTH TIEpHOJIa KOJIeOaHU Tpy3a, TOIBEIICHHOTO K HUTH, OT MacChl Ipy3a 6. OMBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh IIEPHOIa

KoJIeOaHM IIPYKMHHOTO MAasTHUKA OT MacChl TPy3a U )KECTKOCTH MPYKUHBI
7. 3mepenne yCKOpeHwHsI CBOOOHOTO MaIeHUs
Paznen 3. DnekTpoMarHuTHOe 1MoJie U 3J1eKTPOMATHUTHBIE BOJIHBI
DNeKTpOMarHuTHOE ToJe. DIEKTPOMarHuTHhIE BOJTHBI. CBOWMCTBA 3NIeKTpOMarHuTHBIX BOJH [lIkana sanekTpoMarHuTHBIX BOJH. Vcnonb30BaHMe AIIEKTPOMArHUTHBIX BOJTH
JUISL COTOBOM CBSI3H.
DnekTpoMarauTHas npupoza ceera. CKopocTs cBeTa. BOIHOBEIE CBOMCTBA CBETA.
JdeMoHcTpannu
1. CBoiicTBa 31EKTPOMArHUTHBIX BOJIH
2. BormHOBBIE CBOWICTBA CBETA
JladopaTopHbie padoThI U ONBITHI
1. MI3y4eHune cBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH € IIOMOLIBI0 MOOHIIBHOTO TenedoHa
Pasnen 4. CBeToBbIe sIBJICHUS
JlyueBas mogens cBeta. ctounnku ceera. [Ipsamonuneitnoe pacnpoctpanenue ceera. 3atmennsa Comnnna u Jlynsr. Otpaxenne cBeta. [Inockoe 3epkano. 3akoH
OTpaKEHUs CBETA.
[Ipenomnenue cBera. 3akoH NpenomiieHus cBeTa. [loaHOe BHYyTpeHHEE OTpaskeHUe cBeTa. Mcronb30BaHuE MOIHOTO BHYTPEHHETO OTPAKEHUS B ONTHUECKUX CBETOBOJAX.



Jlunza. Xox nydeit B mun3e. Ontuueckas cucreMa QoToanmapara, Mukpockomna u teneckona (MC). ['na3 kak ontuueckas cucreMa. bainu3opykocTs 1 JanbHO30pKOCTb.

Paznoxenue Gemoro cera B criekTp. OnbiTel HetoToHa. CiiojkeHHe CeKTpallbHBIX BETOB. [lucmepcus ceTa.
JemMoHcTpauuu
[IpsamonuHeitHoe pacipocTpaHEHHUE CBETA.

OtpaxeHnue cBeTa.

[Nomyuenune n300paxkeHnii B TUIOCKOM, BOTHYTOM | BBEIITYKIIOM 3epkanax. 4. [Ipemomiienue cBera.
OnTryeckuii CBETOBO/I.

Xon styueit B coOuparolei aunse.

XoJ J1ydel B pacCEeUBarOLLIEH JTUH3E.

[Tomyuenne n300paxeHn C TTOMOIIBIO JIMH3.

[Tpunnun aefictBus ¢poroannapaTa, MUKPOCKOIA U TEJIECKOIIA.

10.Mogpens rnasa.

11.PaznoxeHne 6enoro cBera B CIEKTP.

12.Ilonyuyenne Genoro cBeTa Mpy CIIOKEHUHU CBETa PAa3HBIX I[BETOB.
JlabopaTopHbie padoThI U ONBITHI

1. UccnenoBanne 3aBUCUMOCTH YIJIa OTPaKEHUSI CBETOBOTO JIy4ya OT YyIJia MaJeHusl.
2. M3y4yeHune XxapakTepUCTUK N300paXeHUs IPeIMeTa B IIJIOCKOM 3€pKaJie.

3. UccnenoBanne 3aBUCUMOCTH yTIJla IIPEJIOMIICHHUSI CBETOBOTO JIyya OT yIJIia NaIeHUs Ha TPAHUIE «BO3AYX—CTEKIION.
4. TMony4deHnune n300payKEHUH ¢ TOMOIIBIO COOMpPAFOIIEH JIMH3BI
5. Onpenenenne (pOKyCHOTO paCCTOSTHUS U ONTHIECKOMN CHJIBI CO OMPAIOIIEH JTHH3HI.

6. OmBITHI 110 Pa3JIOKEHHIO OEJIOT0 CBETa B CHEKTP.
7. OTBITHI 110 BOCTIPHSITUIO IIBETA MPEIMETOB MPH WX HAOIOJICHHN Yepe3 [IBETOBBIC (PHUIILTPHI.
Pasnen 5. KBantoBble siBjieHUs

OmnerTel Pesepdopna u miianerapaas mozaens atoma. Mozens atoma bopa. Mcemyckanue u norsomieHue cBeta atoMoM. KBaHnThbl. JInHeH4aThie CIEKTpEI.
PanuoaktuBHOCTH. Anb(a, OeTa u rammaunzinyueHus. CTpoeHHe aTOMHOTO sijipa. HykiioHHast Mojiesb
aTOMHOTO siipa. M30TomB!L.

PagunoaxTuBHbIe npeBpatnenus. [lepuo nomypacana aTOMHBIX sIED.

HI[GpHBIe PCaKIuu. 3aK0oHBI COXpPaHCHUA 3apA10BOTO0 U MaCCOBOT'O YUCECIT. 9Hepr14${ CBs3U aTOMHBIX SAJIEP. CBsi3b MacCul U OHEPruu. PeaKHI/II/I CHUHTE3a U ACJICHUA AJCP.
Wcrounnku saeprun Conama u 3831 (MC). Snepnas sHepreTuka. /lelicTBus pagnoakTUBHBIX
M3JTy4eHUH Ha XuBble opranu3msl (MC).

JdeMoHcTpanmnu

1. CneKTpsl H3ITYICHHSI U TTOTIIOIICHHUS.

2. CHeKTpsl pa3InYHbIX Ia30B.

3. CnekTp BoAOpOA.

4. HabnroneHue TpekoB B kamepe Bubcona.

5. PaboTa cu€Tunka MOHU3UPYIOIMINX U3TyUEHHH.

6. Perucrpauus n3mydeHus IpUPOJIHBIX MUHEPAJIOB U IPOAYK TOB.
JlabopaTopHble paGoThbl U ONBITHI

1. HaGuoieHre CIUTONIHBIX U JIMHEWYAThIX CIIEKTPOB U3TY4YCHUSI.
2. UccnenoBanne TpeKOB: U3MEPEHHE SHEPTHH YaCTHLIBI IO TOP MO3HOMY IyTH (110 poTorpadusam). 3. M3mepenne paanoakTuBHOTO (OHA.
IloBTOpHTEIHHO-0000IA0IINIT MOTYJIb

WO ANWN =



[HoBTOpUTENLHO-0000IIAIONHIH MOIYIb IPEAHA3HAUEH I CUCTEMaTHU3allui 1 0000LICHUS IPEIMETHOTO COACP KAaHUsI U OIbITa AESTEIBHOCTH, IPUOOPETEHHOTO MPU
M3y4YeHNH BCEro Kypca (GU3MKH, a TaKkKe sl MOArOTOBKH K OCHOBHOMY IOCYJapCTBEHHOMY dK3aMeHY MO (pU3HKe AJisi 00yJaIOIUXCs, BHIOPABIINX ATOT y4eOHBIN peaMeT.
[Ipu u3yyeHnu NaHHOTO MOXYJISl PEau3ylOTCsl U CUCTEMAaTU3UPYIOTCS BUABI ISSITEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUNBAETCS JOCTHKECHUE IPEIMETHBIX U
METaIIPEIMETHBIX [UIAHUPYEMBIX PE3YIbTaTOB 00yUeHuUs], HOPMHUPYETCsl €CTECTBEHHO-HAYYHAsl TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOOB HUCCIIEIOBAHUS SIBICHUN IPUPO
Jbl ¥ TEXHUKH, OBJIAICHUE YMEHHUSIMU OOBACHATH (DU3NUECKUE SIBICHUS, IPUMEHSIS TOyYCHHBIC 3HAHMUS, peIliaTh 3aJa4i, B TOM YHCIIe KaYeCTBEHHBIE U
JKCHEPUMEHTAIIbHBIE.

[IprHIUNUAIBEHO AEATENBHOCTHBIM XapaKkTep JaHHOTO pa3jielia peaanu3yeTcs 3a CU€T TOro, 4To yJyalliuecs BhIIOIHSIIOT 3a4aHus, B KOTOPBIX UM IpeAsaraeTcs:
— Ha OCHOBE NOJIYYEHHBIX 3HAaHUW PACIIO3HABATh U HAYYHO OOBACHITH (PU3UUECKHUE SBICHUS B OKPY:KaIOIIeH MPUPOJIE U IOBCEIHEBHOM KU3HM;
— HCIIONB30BaTh HAYYHBIE METOIbI MCCIIE0BaHUs (DU3NUECKUX SIBJICHUH, B TOM YHUCIE I IPOBEPKHU THIIOTE3 U MOJyYSHHS TEOPETHUECKIX BHIBOJIOB;
— OOBACHATH Hay4HbIE OCHOBBI Han00JIee BaXKHBIX TOCTI)KEHUM COBPEMEHHBIX TEXHOIOT UM, HAIIPUMEP, IPAKTUUECKOr0 UCII0JIb30BAHNS Pa3IMYHbIX HICTOUHUKOB SHEPTUH
Ha OCHOBE 3aKOHA Ipe-BpallleHUs] U COXPAHEHUS BCEX N3BECTHBIX BUJIOB 3HEPTHUH.
Kaxnas 13 TeM JaHHOTO pa3ziena BKJI0YaeT IKCIIEPUMEHTaIbHOE HCClIeJoBaHue 0000Iaroero xapaxkrepa. Pa3aen 3aBepiaeTcst IpoBeeHUEM THarHOCTUYECKON U
OIIEHOYHOH paboTHI 32 KypC OCHOBHOH IIIKOJIBI.

IVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI
Uzyuenue yueOHOrO npeamera «Pu3MKa» Ha yPOBHE OCHOBHOIO 00IIEro 00pa3oBaHMs JOIKHO 00eCIeUnBaTh JOCTIKEHUE CIEIYIOUINX TMYHOCTHBIX, METAPEAMETHBIX 1
NpeMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

Ilampuomuueckoe eocnumanue:

— TPOSBJICHHE HHTEPECA K HCTOPUHU M COBPEMEHHOMY COCTOSHUIO POCCUICKON (PU3NUECKON HAYKH;

— IEHHOCTHOE OTHOIIEHHUE K JIOCTHKEHHUAM POCCUICKUX YUEHBIX (PH3UKOB.

I'pasicoanckoe u 0yxo6HO-HPAGCHBEHHOE 80CHUMAHUE:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B O0CYXICHUH OOIIECTBEHHO-3HAYUMBIX U 3THYCCKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JTOCTHKCHUN (DU3UKH;
— OCO3HaHHE BAXHOCTH MOPAIBHO-3THUECKUX MIPUHITUIIOB B IEATEILHOCTH YIEHOTO.

dcmemuueckoe socnumanue:

— BOCIIPHUATHE CTETHUYSCKUX KAUECTB (PU3NUECKOM HAyKHU: €€ TapMOHMYHOTO MOCTPOCHUS, CTPOIOCTH, TOUHOCTH, JIAKOHUYHOCTH.

Ilennocmu nayunozo nosnanusa:

— OCO3HaHWE IEHHOCTH (U3NIECKON HAyKH KaK MOIIHOTO HHCTPYMEHTA MTO3HAHHS MUPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHIA, BAKHEHIIIEH COCTABISIONICH KYJIbTYPHI,

— pa3BUTHE HAyYHOU JIFOO03HATEIIEHOCTH, MHTEPECa K UCCIIE0BATEIbCKON AEITEIHHOCTH.

Dopmuposanue Kyaomypol 300p08bs U IMOUUOHATLHO20 ONA2ONOTYHUUA:

— OCO3HaHUE IIEHHOCTH 0e301acHoro 00pa3a KU3HHU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE, BAXKHOCTH MPABUII OE30ITIaCHOTO MMOBEICHUS Ha TPAHCIIOPTE, Ha JOpPOrax, ¢
ANEKTPUYECKUM U TEILIOBBIM 000PY/IOBAaHHEM B JOMAIITHUX YCIOBUIX;

— ¢(hOopMHUPOBAHHOCTh HaBbIKA PedIICKCHH, MPU3HAHME CBOETO MpaBa Ha OIIMOKY M TAKOTO e MpaBa y APYroro 4ejioBeKa.

Tpyooeoe eocnumanue:

— aKTHMBHOE yYaCTHE B PEIICHUH MMPAKTUIECKUX 33/1a4 (B paMKaX CEMbH, IIKOJIbI, TOPO/Ia, Kpast) TEXHOJIOTHIECKON M COIIMATbHON HAIPABICHHOCTH, TPEOYIONUX B TOM
YyHUCIie U PU3NUECKUX 3HAHMIA;

— HHTEPEC K MPAKTUUYECKOMY H3ydYeHHIO IMpodeccuii, CBA3aHHBIX C (PU3UKOM.

IJKonozuueckoe gocnumanue:



— OpHUEHTAaIHs Ha IpUMEHEeHNE (U3NYCCKUX 3HAHUH [Tl PEIICHUS 3a1a4 B 00JIACTH OKPYKAIOIICH CPEIbl, TUIAHUPOBAHUS MOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MOCJIENICTBUMN TSI OKPY>KAIOIIEH CPEeIbl;

— OCO3HaHWE TJIO0ATBFHOTO XapakTepa SKOJIOTHMYECKHX MPOOIeM M MyTed MX PEemIeHHs.

Aoanmayus odyuarouiezoca K UsMEHAIOWUMCA YCLOGUAM COUUAIbHOU U HPUPOOHOIL CPedbl:

— TOTPEOHOCTH BO B3aUMO/ICHCTBHH MTPH BHITIOJTHEHUHU MCCIICIOBAHUI U IPOSKTOB (PU3MUECKOI HAITPABIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHX;
— TIOBBIIIICHUE YPOBHS CBOEH KOMITETEHTHOCTH Yepe3 MPaKTUIECKYIO A TeIHHOCTH;

— TOoTpeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHUI, B TOM YHcIie (OPMYITHPOBATH UACH, TOHSATHS, THIOTE3bI O (U3WYECKUX OOBEKTax M SABICHUSIX;

— 0CO3HaHue Ne(UIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH B 00JIaCTH (DU3UKH;

— TUTAHUPOBAHHUE CBOETO Pa3BUTHUS B IPUOOPETCHUN HOBBIX (DM3MUYCCKUX 3HAHUM;

— CTpeMJICHHE aHAJIM3UPOBATH U BBISBISATH B3aUMOCBS3H IIPUPO/BI, 0OIIECTBA U SKOHOMHKH, B TOM YHCIIE C HCIIOIF30BaHUEM (PH3MUECKUX 3HAHUM;

— OIICHKA CBOMX JICWCTBUH C YYETOM BIUSHUS Ha OKPYKAIOIIYIO CPEY, BO3MOXKHBIX TJI00aTBHBIX MOCIICACTBUH.

METAIIPEAMETHBIE PE3YJIbTATbI

YHuBepcajibHble NO3HABATEIbHbIE 1€iCTBUS

Baszoevie nocuueckue oeiicmeus:

— BBISBJISTH U XapaKTePU30BaTh CYIIECTBEHHBIC IIPU3HAKH OOBEKTOB (SIBJICHHI);

— yCTaHaBJIMBATh CYMIECTBEHHBIN MPU3HAK KIACCH(HUKAIINH, OCHOBAHHS JUTII 0000IIEHNS 1 CPaBHEHUS;

— BBISBJISITH 3aKOHOMEPHOCTH ¥ TPOTUBOPEUHS B PACCMaTPUBAaEMbIX (haKTaX, JaHHBIX U HAOIFOJACHUSAX, OTHOCSIIUXCS K (DU3MUSCKUM SBJICHUSAM;

— BBISBJISITH IPUYUHHO-CIICACTBCHHBIC CBS3M IIPYU U3YYCHUN (QU3NYCCKUX ABJICHHUI U MPOIIECCOB; IEIaTh BHIBOJIBI C UCIIOJIb30BAHUEM JICAYKTUBHBIX U MHYKTHBHBIX
YMO3aKJIIOUEHUH, BEIIBUTATh TUTIOTE3EI O B3aUMOCBSI3SX (DH3MUECKUX BEITUYHH;

— CaMOCTOSITeNTbHO BHIOMPATh crIoco0 pemieHws yaeOHoH pu3n4eckoi 3a1auu (CpaBHEHHE HECKOJIBFKAX BApUAHTOB PElIeHwHs, BEIOOp HanboIiee MOIXOAAIIETO ¢ YIETOM
CaMOCTOSITEITHHO BBIJICTICHHBIX KPUTEPUEB).

Ba3zoevie uccneoosamenvckue oeiicmeus:

— HCIOJB30BaTh BOMPOCH! KaK UCCIIEIOBATEIBCKUI HHCTPYMEHT MTO3HAHHUS,

— MPOBOJUTH IO CAMOCTOSTEIBHO COCTABJICHHOMY TIAHY OIBIT, HECJIOXKHBIN (PU3NMUECKUN IKCIICPUMEHT, HEOOJIBIIIOE UCCIIE0BAHNE (PU3UUESCKOTO SIBJICHUS;

— OIICHMBATh HAa MPUMEHUMOCTD U JJOCTOBEPHOCTh MH(DOPMAIIHIO, TIOJYUCHHYIO B X0J1€ UCCIICIOBAHUS TN SKCIICPUMEHTA;

— CaMOCTOSITENHFHO (hOPMYITUPOBATH OOOOIIEHHUS ¥ BRIBOIBI 110 pe3yNIbTaTaM MPOBEEHHOT0 HAOIIOACHNS, OIbITA, UCCIIEIOBAHUS;

— MPOTHO3UPOBATH BO3MOXKHOE JaJibHEHIIIee pa3BuTHE (GU3NICCKUX TPOIIECCOB, @ TAKXKE BBIABUTaTh MPEANOJIOKECHUS 00 MX Pa3BUTHH B HOBBIX YCIIOBUSAX U KOHTEKCTaX.
Paboma c ungpopmauueii:

— TPHUMEHATH Pa3IMIHbIE METO/IbI, ”HCTPYMEHTHI 1 3aIIPOCHI IIPH MOUCKE W 0TOOpe MH(OPMAITUH WITH TaHHBIX ¢ YIETOM MPEUIOKEHHON yaeOHO! GU3NIeCcKor 3a1a4u;
— aHAJIM3WPOBATh, CUCTEMATU3UPOBATh M HHTEPIIPETUPOBATH MH(POPMAIIHIO Pa3IMYHBIX BUIOB U (POPM IIPE/ICTABICHUS;

— CaMOCTOSITEIbHO BHIOMPATh ONTUMANIBHYIO (POPMY IIPECTaBICHUS HH(DOPMALIUK U HUTIOCTPUPOBATH PelllacMbIe 3a7aui HECJIOKHBIMU CXEMaMH, TUarpaMMaMu, HHON
rpauKoi ¥ UX KOMOMHALIUSAMH.

YHuBepcajibHble KOMMYHHKATHBHBIE 1€ CTBUS

Obwenue:

— B X0fle 00CyXIeH!s y4eOHOTO MaTepuala, pe3yJIbTaToB Jab0PaTOPHBIX pa0dOT U MPOSKTOB 33aBaTh BOIPOCHI 110 CYIIECTBY 00CYX/IaeMOU TEMBI U BBICKAa3bIBATh HJICH,
HaIleJICHHbIC HA PEUICHHE 33J]a4d U MOJIEPKaHUe 0JIarokKenaTeIbHOCTH OOIICHNUS;

— COIOCTABJIATh CBOM CYXKJCHHS C CYXJICHUAMH JAPYTMX YYACTHUKOB JHajiora, OOHAPYKHBATh Pa3jIMuUe M CXOACTBO MO3UIIUH;

— BEIpaXaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MIMCHMEHHBIX TEKCTAX;

— TyONMYHO MPEJICTABNIATE PE3YIbTATHI BRIIOJTHEHHOTO (PH3UYECKOTO OIBITA (IKCIICPUMEHTA, HCCIICTIOBAHMS, IPOCKTA).



Coemecmuasn deamenbHOCHb (COMPYOHUUECHB0):

— TOHMMATh ¥ HCIOJIF30BaTh MPEUMYIIICCTBA KOMaHIHOW U MHIWBUYyaTIbHON pabOThI IIPH PEIICHUN KOHKPETHON (PU3NIEeCKON TPOOISMEI;

— TIPUHAMATH IIeTTH COBMECTHOH EATEbHOCTH, OPTaHN30BBIBATh ACMCTBUS MO €€ TOCTIKEHHIO: PACIIPEAeIsATh POIIH, 00CYKIaTh MPOIECCHl U PE3YIbTATHl COBMECTHOM
paboThI; 0000mATE MHEHHUS HECKOJIBKUX JIIOJIEH;

— BBINOJHATH CBOIO YaCTh Pa0OTHI, TOCTUrasi KAUECTBEHHOTO pe3yJibTaTa 0 CBOEMY HAIPaBICHUIO H KOOPAUHUPYS CBOM JCHCTBUS C APYTHMH YICHAMH KOMaH/Ib;
— OIICHHWBATh Ka4€CTBO CBOETO BKJIa/1a B OOMIHIA MPOAYKT MO KPUTEPHUSAM, CAMOCTOSTENNFHO C(hOPMYIIMPOBaHHBIM yIYaCTHHKAMH B3aMOCHCTBUS.

YHuBepcajJbHble peryiasiTUBHbIE AeiicTBUS

Camoopzanuzayun:

— BBISBJISTH IPOOJIEMBI B )KH3HCHHBIX U YYCOHBIX CHUTYAIUAX, TPEOYIOMIMX JIJIs pEIICHUs (PU3NICCKUX 3HAHU,

— OPHEHTHPOBATHCA B PA3NUYHBIX MTOAX0aX MPHUHATHS PEIICHNH (MHINBUAYAIbHOE, IPUHATHE PEIICHUS B TPYIIIE, IPUHITHE PEIISHUNA TPYIIION);

— CaMOCTOSITEBHO COCTABISATh aITOPUTM pelIeHus (GU3NIECKOM 3aauul WK TUIaHa UCCIEIOBAHMUS C YUETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTUPOBATh MpEJIaraéMble BApUAHThI PEILICHU;

— JenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIlICHHE.

Camokonmpons (pegpnekcus):

— JaBaTb aJICKBATHYIO OLCHKY CUTYyallMU U NpCjiaraThb mjiaH eé U3MCHCHUSI,

— OOBSCHATH MPUYHHBI JOCTHIKEHUS (HEIOCTHIKEHHSI) pe3yIbTaTOB ACATEIbHOCTH, 1aBaTh OLCHKY MPHOOPETEHHOMY OIIBITY;

— BHOCHTBH KOPPEKTHUBHI B JACSITETFHOCTH (B TOM YHUCIIE B XO/I BBITIOIHEHUS (PU3NIECKOTO UCCIIEAOBAaHMUS MITH TIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENHCTB, N3MEHUBIITIXCS
CUTYyaluH, yCTAaHOBJICHHBIX OIIUOOK, BO3HUKIIUX TPYTHOCTEH;

— OLCHHUBATh COOTBETCTBHUE PE3yNIbTaTa [EJU U YCIOBHSIM.

OmouyuoHanbHblil UHMENIEK:

— CTaBUTH ce0s Ha MECTO JIPYTOro YeIIOBeKa B XOJI€ CIIOpa WIIH JUC KYCCUHU Ha HAYYHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHHS 1 JIOTUKY JPYTOTO.

Ilpunamue ceon u opyzux:

— TIpHW3HABATh CBOE MPABO Ha OMIMOKY MPH pelIeHnr GU3NIECKHUX 3a7a4 WM B YTBEPKICHHUSIX Ha HAyYHBIE TEMBI M TAKOE JKe€ TPaBO JIPYToro.

HNPEJIMETHBIE PE3YJIbTATHI

7 KJIIACC

[IpeamerHbie pe3ynbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y O0YYAIONIMXCS YMEHUH:
— HCIIONIb30BATh MOHITHS: QU3MUYECKHE U XUMUYIECKUE SIBIICHUS; HAOII0/ICHHE, SKCIIEPUMEHT, MOJIe)b, TUTIOTE3a; eANHUIIBI (PU3MYECKUX BEJIMYUH;, aTOM, MOJIEKYJIa,
arperaTHbIe COCTOSIHUSI BelIecTBa (TBEPAOE, )KUAKOE, ra3000pa3Hoe); MEXaHUIECKOE JBIKEHHE (PaBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAEKTOPHS,
paBHOAeWCTBYIOIIAs cuJl, Aedopmanus (ynpyras, IilacTHIecKas ), HEBECOMOCTb, COOOIIAIOIINECS COCYIbI;
— pasnuuars siBieHus (nuddy3us; TEroBoe JBIKEHHE YaCTHIL BEIIECTBA; PABHOMEPHOE JBIDKCHHE; HEPABHOMEPHOE JIBIKEHIE; MHEPIIHS; B3aUMOICHCTBHE Tell;
paBHOBecHe TBEPABIX TEJ C 3aKPEIJIEHHON OCBIO BpallleHHs; lepeiada AaBJIeHUs TBEPABIMU TeJaMu, XKUIKOCTSMH U Ta3aMu; aTMoc(epHOe JaBjIeHUE; IUIaBaHHue Te,
NPEBpaLICHNs] MEXaHUYECKONW SHEpruu) MO OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE (pr3nvecKoe SBJICHNE;
— pacmo3HaBaTh TNPOSBICHUE W3YyYCHHBIX (DU3MYECKUX SBICHUI B OKPYKAFOIIEM MUpE, B TOM YHCIe (GUINUECKHUE SBICHUS B IPUPOJIC: IPUMEPHI JIBHKCHUS C
Pa3IMYHBIMU CKOPOCTSIMU B YKUBOW M HEXKUBOW TIPUPOJIE; ISHCTBUE CHITBI TPEHUS B IPUPOJIC M TEXHUKE; BIUSHNAE aTMOC(HEPHOTO JIaBJICHUS Ha )KUBOW OPTaHHU3M; IIaBaHUE
PBIO; pBIYary B TeJe YeI0BEKa; IPU 3TOM IEPEBOANTH MPAKTHYECKYIO 3a/1a4y B yUeOHYI0, BBIIEISATh CyLIECTBEHHbIE CBOMCTBA/IPU3HAKH (PU3NUECKUX SIBICHUIA;
— OIIUCHIBaTh U3yUYEHHBIE CBOMCTBA TeNl M (PU3NUECKHUE SABJICHNUS, HCIOJIb3Ys (PU3NUECKUE BEMUIUHBI (Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BPEMS], TyTh, CKOPOCTh, CPETHSIS
CKOPOCTb, CHJIa YIIPYTOCTH, CHJIa TSHKECTH, BEC TeJa, CHIIa TPEHUS, TaBlIeHne (TBEPAOTO Tela, )KUAKOCTH, ra3a), BRITAIKWBAIOIIAs CUjla, MeXxaHndeckas paboTa, MOIIHOCTb,
TUIEYO CHUJIBI, MOMEHT CHIIBI, KOA((GHUIMEHT MOJIE3HOTO CHCTBUS MEXaHU3MOB, KWHETHYECKas! U MOTCHIUAIbHAS SHEPTHsA); P ONKMCAaHUU MPABHIBLHO TPAKTOBATh (QU3H-



YECKHIA CMBICIT HCIIOJIb3YEMBIX BEIMYHMH, HX 0003HaUCHHS ¥ AMHULB (PU3UUECKUX BETUUNH, HAXOIUTH (POPMYIIbI, CBSI3BIBAIOLINE JAHHYIO (PU3UUECKYIO BEIUYHHY C
JPYTUMH BEIUYMHAMHE, CTPOUTH IpadUKH U3YUYEHHBIX 3aBUCUMOCTEH (DU3NIECKUX BETUUYHH;

— XapaKTepHu30BaTh CBOWCTBA TN, PU3NIECKHe SBICHUS U MPOIIECCHI, NCTIONB3Ysl MMPaBHIIa CI0XKEHHUS CHUI (BIOJIb OJTHOM MPsIMOi), 3aKoH 1'yka, 3axoH [lackas, 3akoH
Apxumena, TpaBUIIO paBHOBECHS pbrdara (0J10Ka), «30J0TO€ MPABIIIO» MEXaHUKH, 3aKOH COXPAHEHUS MEXaHUIECKOH SHEPTUH; IIPU 3TOM JIaBaTh CIIOBECHYIO
(hopMyIHPOBKY 3aKOHA M 3alIMCHIBATH €TO MAaTEMaTHYECKOE BBIPAKECHUE;

— OOBSCHATH (PU3MUECKHE SIBIIEHUS, MPOIECCHl M CBOWCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE CUTYyallni MPAKTHKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH IPHINHHO-
CIIEJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHUYECKUX IIaroB ¢ OMopoi Ha 1—2 M3y4eHHBIX CBOWCTBA (PM3NIECKUX SBICHUH, (PHU3MUECKUX 3aKOHA WITH
3aKOHOMEPHOCTH;

— pemiath pacyéTHbIC 331a4H B 1—2 AEWCTBHS, UCIIONb3Ys 3aKOHBI U ()OPMYIIBI, CBSI3bIBaONINE (PU3MUCCKUE BEIUIMHBIL: HA OCHOBE aHAJIM3a YCIOBHUS 33/1a4H 3aliChIBATh
KpPaTKO€ yCIIOBHE, TMOJICTABIATH (PU3NYIECKIE BETUIUHBI B (DOPMYIIBI X TPOBOIUTE PACUETHI, HAXOANUTH CIPAaBOYHBIE JaHHBIE, HEOOXOAMMEIE JIJIsl PEIICHUS 3a/1a4, OICHIBATh
PEATUCTUYHOCTD MONTYUYSHHON (PU3NYECKON BETUIHHBL;

— pacio3HaBaTb HpO6HCMI>I, KOTOPBIC MOKHO PCHIUTD ITPU IMOMOIITN (1)1/[3I/I‘I€CKI/IX MCTOJOB; B OITMCAHWU HUCCJICAO0BAHNA BBIACIATD IIPOBEPACMOC IMMPEATIOIO0KCHUEC
(Tumotesy), pa3nuyaTh U MHTEPIPETUPOBATH MMOTYICHHBIA Pe3yIbTaT, HAXOAUTh OITHOKY B XOZI€ OTIBITA, ENIATh BBIBOBI IO €T0 PE3yIIbTaTaM;

— TIPOBOJIUTBH OTIBITHI 110 HAOIIOACHUIO (PM3NUECKUX SBICHUN WIH (PU3UMYECKUX CBOMCTB TeI: (hOPMYyIHPOBAThH MPOBEPSEMbIE TTPEIITONOKEHHS, COONPATh YCTAHOBKY W3
NPESIOKEHHOTO 000PYA0Ba-HUS, 3aMUCHIBATH X0 OMBITa U (POPMYITHPOBATH BHIBOJIBL;

— BBITIOJHSTH MPSIMBIE H3MEPEHUS PACCTOSHUS, BpEMEHH, MacCHI Tella, 00bEMa, CHIIBI M TEMITIEPATYPHI C UCIIOIH30BAHNEM aHAJIOTOBBIX U IIU(PPOBHIX TPUOOPOB;
3aMMCHIBaTh MMOKa3aHUs MPHOOPOB C YIETOM 33TaHHOH a0COTIOTHON MOTPENIHOCTH U3MEPEHHI;

— TIPOBOJUTH UCCIICAOBAHUE 3aBUCUMOCTH OHOMN (PU3MUECKON BEIUUMHBI OT IPYTroH C

HCIIOJIb30BAHHUEM IIPAMBIX I/I3MCPCHHI>1 (3aBI/ICI/IMOCTI/I IIYTU PAaBHOMCPHO ABMIKYIIETOCA TCJIa OT BpEMCHU ABMKCHUSA TECJIA; CUJIbI TPECHUA CKOJILXKCHUA OT BECa TCjIa, Ka4Y€CTBA
00pabOTKH MOBEPXHOCTEH TEN M HE3aBUCUMOCTH CHJIBI TPEHHUS OT TUIOIIAIN COMPUKOCHOBEHHUS TEIT; CHIIBI YIPYTOCTH OT yIJTMHEHUS MIPY>KUHBI; BBITAIKHBAIOIICH CHITBI OT
00BbEMa Morpy»EHHOM YaCTH Teja U OT IUIOTHOCTH JKUJAKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TeJia, OT MIIYOMHBI, HA KOTOPYIO IOTPY>KEHO TEJI0; YCIOBHI IIaBaHUS Tell,
YCIIOBUH paBHOBECHS pbluara U OJIOKOB); Y4aCTBOBATh B TUIAHUPOBAHWH YUeOHOT0 UCCIIEIOBaHMUS, COOMPATh YCTAHOBKY M BBIMTOIHSITH U3MEPEHHS, CIIELys PEIIOKESHHOMY
TUTaHy, (QUKCHPOBATH PE3YJIbTATHI MOTYIEHHOW 3aBUCUMOCTH (DM3MUYECKUX BEJIMYWH B BHJIE TPEIIOKEHHBIX Ta0JIHUIl ¥ Tpa(rKOB, AeTaTh BEIBOJIKI 110 pe3yJIbTaTaM
WCCIIEJIOBAHUS;

— IPOBOAUTH KOCBECHHBIC U3MCPCHUA (1)I/I3I/I'-IeCKI/IX BCIIMYUH (HJ'IOTHOCTL BCIIIECTBA XKUAKOCTH U TBépI[OI‘O TCJia; CUjia TPCHHUA CKOJIBKCHUSA,; JaBJICHUC BO3yXa,
BBITAJIKABAIOIIAs CHJIA, IEHCTBYIOIIAs HAa TIOTPYXEHHOE B KHUIKOCTh TEJI0; KOAPPHUIIMEHT MOJIe3HOTO AeHCTBUS IPOCTHIX MEXaHU3MOB), CIIeTys MPEAT0KEHHON
WHCTPYKITUH: TIPH BBHITIOTHEHHH NU3MEPEHHI COOMPATh IKCIIEPUMEHTAILHYI0 YCTAHOBKY M BEIYUCIISITh 3HAYEHIE NCKOMOW BEITMUUHBL;

— Co0MI0AaTh MpaBwiia TEXHUKH 0€30MaCHOCTH TpH paboTe ¢ 1adopaTopHbIM 000pYIOBAHUEM;

— YKa3bIBaTh NPUHIIUITBI ICHCTBHS PUOOPOB U TEXHHYECKUX YCTPOHUCTB: BECHI, TEPMOMETD, IMHAMOMETP, COOOIIAIOIINECS COCY b, O6apOMeTp, phluar, MOJABUKHBIH U
HETIOJIBMKHBIN OJIOK, Ha-KIIOHHAS TIOCKOCTB;

— XapaKTepHu30BaTh NPUHIUIIBI IEUCTBUS HM3YUYCHHBIX MPUOOPOB M TEXHUYECKHUX YCTPOMCTB C OMOPOiIl Ha MX OMHCAHUS (B TOM YHUCIIE: IOIIIMITHUKA, YCTPOHCTBO
BOJIOTIPOBO/IA, THJIPABIMYECKHI TIPECC, MAHOMETP, BEICOTOMED, MIOPIIHEBOH HACOC, ApEOMETP ), UCTIONB3YS 3HAHHSI O CBOMCTBAX (PM3MUECKUX SBICHUH U HEOOXOIUMBIE
(u3nUeckne 3aKOHBI 1 3aKOHOMEPHOCTH;

— TIPUBOJUTH IPUMEPHI / HAXOAUTH HHPOPMAIIUIO O IPHUMEPAX MPAKTUIECKOTO UCTIONB30BaHMs (PU3NYECKUX 3HAHUH B ITOBCETHEBHOM )KU3HU JIJIsl 0OeCcTIeYeHNsT
0e30macHOCTH TIPU OOpAIIeHUN ¢ TPHOOPAMU M TEXHUYESCKIMH YCTPOUCTBAMHY, COXPAaHEHHUS 3I0POBhs M COOJTIOICHHSI HOPM 3KOJIOTHUECKOTO TTOBEACHISI B OKPYKAIOIICH
cpene;

— OCYLIECTBJIATH OTOOp MUCTOYHUKOB MH(opMauu B ceTd IHTEpHET B COOTBETCTBUH C 3aIaHHBIM ITOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUM U IyTEM
CpaBHCHUA PA3JIMYHBIX MCTOYHHKOB BBIACIATH I/IH(i)OpMaHI/II-O, KOTOpas ABJIACTCA HpOTHBOpe‘IHBOﬁ WM MOXKET OBITH He}lOCTOBepHOﬁ;

— HCIIONB30BATh NPH BHINOJHEHUN YY€OHBIX 33JaHUI HAyYHO-TIOMYJISIPHYIO JUTEPATypy (PU3MUECKOT0 COAEPKaHMs, CIIPaBOYHbIE MaTepUalbl, pecypchl cetd VHTepHeT;
BJIaJeTh NPUEMaMU KOH-CIIEKTUPOBAHUS TEKCTa, MpeoO0pa3oBaHus HH(POpMAINK U3 OJHOW 3HAKOBOH CUCTEMBI B IPYTYIO;



— CO3JaBaThb COOCTBEHHBIE KpaTKUC NMCbMCHHBIC U YCTHBIC COO6H.I€HI/I$[ Ha OCHOBE 2—3 HCTOYHHUKOB I/IH(bOpMaLII/II/I (I)I/I3PI‘{CCKOF0 COACPIKAaHUs, B TOM YUCJIC Hy6HI/ILIHO
ACJIaTh KPpAaTKUe COO6H_I€HI/DI 0 pe3yJibTaTax NPOCKTOB UJIN y‘l€6HLIX HCCJIG,E[OBaHHﬁ; IIpu 3TOM I'paMOTHO HCIIOJbB30BATh H3y‘leHHLIfI MOHSATUHHBIN amnrmapar Kypca (1)I/ISI/IKI/I,
COIIPOBOXKAATh BBICTYIIJICHHUE npe3eHTau1/IeI71;

— IIPH BBIIIOJIHCHUU y‘le6HLIX IIPOCKTOB U I/ICCJ'Ie,Z[OBaHI/Iﬁ pacnpeaciiaTb 0053aHHOCTH B Tpynri€ B COOTBETCTBUM C TOCTABJICHHBIMU 3aJladaMU, CIICAUTH 3a BBIIIOTHEHUEM
IJIaHa HeﬁCTBHﬁ, aJICKBATHO OLICHHWBATH COOCTBEHHBIH BKJIaJ B ACATCIIbHOCTD I'PYIIIbI; BEICTPAUBATH KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, YUUTBIBass MHCHHC OKPYKArOMIUX.

8 KUIACC

[IpeamerHble pe3yabTaThl HA 0a30BOM YPOBHE TOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YYAIOIIMXCSl YMEHUH:
— HCIIONB30BATh MOHSITHUS: Macca U pa3Mephbl MOJIEKYJI, TETJIOBOE ABMKEHHE aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUTMUECKIE U aMOp(HBIE Tena,
HACBIIICHHBIH ¥ HeHACHI-IIIEHHBIN T1ap, BIQKHOCTh BO3/yXa; TEMIIEpaTypa, BHYTPSHHSS SHEPTHs, TEIUIOBOW IBUTATENb; YJIEMEHTaPHBII IIEKTPHIECKU 3aps,
ANEKTPUYECKOE TI0JIE, MPOBOAHUKH U TUIICKTPUKH, TOCTOSHHBIHN AIEKTPUYECKUI TOK, MArHUTHOE TIOJIE;
— pasnuyarh sSBJICHUS (TEIJIOBOE pacIIMpeHue/cxaTue, Termonepeaaya, TenjioBoe paBHOBECHE, CMauYUBaHUE, KATWIUISIPHBIE SBIICHUS, HCTIApEeHHe, KOHACH AN,
IUTaBJICHUE, KPUCTATLTH3ALIHS
(oTBepaeBaHue), KUTIEHHE, TEIUIoNnepeaada (TemIonpoBOIHOCTb, KOHBEKIUS, H3IIyYeHHE); IEKTPU3aINs Tell, B3aUMO/ICHCTBHIE 3apsI0B, ACHCTBUS HIEKTPHYECKOTO TOKa,
KOPOTKOE 3aMbIKaHNe, B3aUMO/ICHCTBUE MATrHUTOB, JICHCTBUE MATHUTHOTO MOJISl HA MPOBOIHHUK C TOKOM, DJIEKTPOMArHUTHAS MHIYKIIHS) 110 OTIH-CAHHUIO UX XapaKTEPHBIX
CBOICTB M Ha OCHOBE OIIBITOB, IEMOHCTPHPYIOIINX TaHHOE (PH3NIECKOE SBJICHUE;
— pacno3HaBaTh NPOSBICHHE H3YyYCHHBIX (DU3MYECKHUX SBICHHUH B OKPY)KAIOIIEM MHpPE, B TOM YUCIe (GU3MIECKUE SIBICHHUS B IPUPO/IE: TOBEPXHOCTHOE HATSHKEHHE
KalTMJUISIpHBIE SIBJICHUS B IPUPOJIE, KPUCTAIUIBI B TpUpoe, n3nydenne CoiHIa, 3aMep3aHue BOAOEMOB, MOPCKUE OpU3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHeTa,
AIIEKTPHYECKHUE SBICHUS B aTMOC(hepe, SIEKTPHUYECTBO JKUBBIX OPraHU3MOB; MATHUTHOE 10JIe 3eMJTH, Apeid MO0 COB, POJIb MArHUTHOTO TIOJIS [UIS KU3HM Ha 3emIle,
HOJIIPHOE CH-STHUE; TIPU 3TOM MEPEBOANTH MPAKTHIECKYIO 3a/1ady B y4eOHYIO, BBIICISTH CYIIECTBECHHBIE
CBOWCTBA/MIPU3HAKH (PU3UUECKUX SIBIICHHIA;
— OIMCHIBATh U3YYCHHBIC CBOWCTBA TeJ U (PU3NUECKHE SBJICHUS, HCIIONB3Ys (PU3NUECKHE BETMIHMHBI (TEMIIepaTypa, BHyTPEHHSIS SHEPTUsl, KOJIMYECTBO TEIUIOTHI, yIelIbHAs
TEIIIOEMKOCTB BEIIECTBA, yIeJIbHAs TEIUIOTA IUIABIICHHS, yIelIbHAs TEIIOTa MapooOpa3oBaHHs, yIelIbHAs TEIUIOTa CrOPaHUs TOIUINBA, KOA(P(PHUIIMEHT MOJIE3HOTO ICHCTBHS
TEIIOBOI MallIWHBI, OTHOCHTENIbHAS BI&KHOCTh BO3/yXa, SJIEKTPHUECKHIA 3apsi], CHIIA TOKA, JJIEKTPUUIECKOe HAMpsHKEHUE, COMTPOTHBIICHUE TPOBOTHHUKA, YIeTbHOE
COIIPOTHBIICHHE BEIECTBa, paboTa M MOITHOCTD AJIEKTPUIECKOTO TOKA); IPH ONMCAHUY MPABHIBHO TPAKTOBATH (PU3UUECKUIT CMBICI UCTIONB3yEeMbIX BETMYNH, 0003HAYCHUS
Y €IMHUIBI PU3MIECKUX BETHMYHMH, HAXOAUTH (DOPMYJIBI, CBA3BIBAIONINE JAaHHYIO (PU3MUYECKYIO BEIMYMHY C IPYTUMHU BEIMYHMHAMU, CTPOUTD TPA(UKH N3yIEHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIHUHH;
— XapakTepu30BaTh CBOMCTBA Tell, (PU3NYeCKre sIBICHUS U ITPOIECCHI, UCTIOB3YsI OCHOBHBIE MOJIOKEHHUS] MOJIEKYJISIPHO-KHHETHYECKOM TEOPUU CTPOCHHS BEIIECTBA,
NPUHIMII CYHNEPHO3UINH M0JIeH (Ha Ka4YeCTBEHHOM yYPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa Ay ydyacTka 1end, 3akoH Jxoyns -JleHna, 3akoH COXpaHEeHUs! SHEPTHH;
IPH 5TOM JaBaTh CIIOBECHYIO ()OPMYIMPOBKY 3aKOHA M 3aIUCHIBATH €0 MATEMAaTHYECKOE BHIPAKECHUE;
— OOBSACHATH (PU3UYECKHUE MTPOIIECCHI U CBOIMCTBA TE, B TOM YHCJIE U B KOHTEKCTE CUTYAIM IPAKTHKO-OPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH PHUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH 00BbsAC-HEHUE U3 | - 2 TOTMUYECKHX IIaroB ¢ ONopoi Ha 1 - 2 W3yueHHBIX CBOMCTBA (PU3UUECKUX SBICHUH, PU3MUECKIX 3aKOHOB HMJIH 3aKO0
HOMEPHOCTEHl; perarh pacuéTHble 3aJa4ui B 2 - 3 1eHCTBUS, UCIOIB3YS 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE (PU3HYECKHE BEIMUMHBL: HA OCHOBE aHAIM3a yCIOBHUS 3a/1aun
3aIUCHIBATh KPATKOE YCIOBHE, BBISIBIISATH HEJIOCTATOK JAHHBIX JUIS PEIICHUS 3aJ1a4H, BEIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUIs €€ PEelIeHNs, IPOBOIUTH PACYETHI U
CpaBHHUBATh MOJTY4YEHHOE 3HaYCHUE (PU3NUECKOI BETMYMHBI C U3BECTHBIMHU JTaHHBIMU;
— pacno3HaBaTb IpoOIeMbl, KOTOPbIE MOXKHO PELIUTH MPH MOMOILIHN (PU3NIECKUX METOAOB; UCIIOJIB3Ys ONMCAHNE UCCIICAOBAHMS, BBIACISTH IPOBEPSIEMOE MPEAION0KEHHUE,
OIIEHUBATH TPABUIILHOCTH MOPSJIKA IPOBEJICHHS UCCIIEJOBAHMUS, J1eIaTh BBIBOJIBL;
— TIPOBOJIUTH ONBITHI 110 HAOIIOICHUIO (PH3HUYECKHUX SBICHUN HITH (PU3NIECKUX CBOWCTB TeJ
(KanuJUIipHBIE SIBIEHUS, 3aBUCMOCTD JIaBJICHUS BO3yXa OT ero 00bEMa, TeMIepaTyphl; CKOPOCTH IIPO-11€CCa OCTHIBAHUS/HArPEBaHNs IPU U3ITyYCHUH OT LIBETA U3y
YaIOMIEH/TTOTIIONIAONIEH TOBEPXHOCTH; CKOPOCTh HCHAPEHHS BOJBI OT TEMIIEPATyPHI KUIKOCTH H TUIOLIAH €€ TOBEPXHOCTH; SIEKTPU3ANHs TEJl M B3aUMOJICHCTBHE
NEKTPUUYECKUX 3apsAT0B; B3aNMO/ICHCTBHIE TIOCTOSHHBIX MarHUTOB, BU3YaJIN3alisl MAarHUTHBIX ITOJICH OCTOSIHHBIX MarHUTOB; JIEUCTBUS MATHUTHOTO TTOJISl HA IIPOBOJTHHK C



TOKOM, CBOMCTBA DJICKTPOMArHUTa, CBOWCTBA 3JICKTPOIBUrATEIs TIOCTOSIHHOTO TOKA): (POPMYIHPOBATh MPOBEPSIEMBIC MPEINOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIJI0
YKEHHOTO 000pYIOBaHHSI; ONMCHIBATH XOJI OTBITA M ()OPMYIIHPOBATH BHIBOKI,

— BBINOJHATH NPSIMBIE H3MEPEHNUS TEMITEPaTyphl, OTHOCUTEIBEHON BIaXXHOCTH BO3/IyXa, CHIIBI TOKA, HAIIPSHKEHHUSI C HCIIOJIb30BaHIEM aHAJIOTOBBIX IPHOOPOB 1 TaTYMKOB
(U3MYECKNX BETMYHMH; CPABHUBATH PE3YJIBTATH H3MEPEHHUH ¢ YIETOM 3aJaHHON a0COIIOTHOMN ITOTPEITHOCTH;

— MPOBOAUTH UCCIICAOBAHUE 3aBUCUMOCTHU OJHOW (PU3NYECKOMN BEIUYMHBI OT APYTOM C

HCTIOI30BaHNEM NPSMBIX H3MEPEHHUH (3aBHCUMOCTh CONTPOTHUBIIEHHS IIPOBOJHHUKA OT €T0 JJIMHBI, IUIOIIAI! MONEPEYHOT0 CEYCHNUS U YICIFHOTO COMPOTUBIICHHS BELIECTBA
IPOBOJTHHKA; CHJIBI TOKA, UIYIIET0 Yyepe3 MPOBOAHNK, OT HANPSDKEHHS Ha TIPOBOIHUKE; HCCIEIOBAHNE MTOCIIET0BATEILHOTO U MA-PALIEIBHOTO COSTMHEHHHN TPOBOIHUKOB):
IUIAHWPOBATH UCCIICIOBAaHNE, COOMPATh YCTAHOBKY M BBITIOJIHATh H3MEPEHHS, CIICAYsI MPEATI0KEHHOMY TUIaHy, (PMKCHPOBAThH PE3YJIbTATHI MOJYYCHHOH 3aBUCHMOCTHU B BUJIC
TaOnuI 1 rpaMKOB, AETATh BBEIBOJBI 10 PE3yJIbTaTaM HCCIIEIOBAHYS;

— IIPOBOANTH KOCBEHHBIE M3MEPEHUS (PU3NIECKHUX BENNYMH (YAETbHAs TEIUIOEMKOCTh BEIECTBA, COMPOTUBICHUE ITPOBOIHIKA, pab0Ta U MOITHOCTH JIEKTPUIECKOTO
TOKa): IUIAHUPOBATh M3MEPEHHUSI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIETysl IPEJIOKCHHON MHCTPYKIIMY, ¥ BEIYUCIIATH 3HAYCHHUE BEJTMYHHbI;

— co0I0AaTh MpaBwiia TEXHUKH 0€30MacHOCTH TpH paboTe ¢ 1adopaTopHbIM 000PYIOBAHUEM;

— XapaKTepu30BaTh NPUHIUITEI AEHCTBUS M3YYEHHBIX NPHUOOPOB M TEXHUYECKHX YCTPOUCTB C OTIOPOH HA MX OMUCAHUA (B TOM YHCIIE: CHCTEMa OTOIUICHHS JIOMOB,
THTPOMET), TTapoBast TYpOUHA, aMIIEpPMET], BOJIITMETP, CUETYHK IEKTPHUIECKON SHEPTUH, DIIEKTPOOCBETUTEIBHBIC TPUOOPHI, HarpeBaTeIbHBIE HIEKTPOIPUOOPHI
(mpuMepBsl), HMEKTPUIECKUE TPEIOXPAHUTEINHN; SIEKTPOMArHHT, 3JICKTPOIBUraTel b MOCTOSHHOTO TOKA), MCIIONb3Ys 3HAHHUS O CBOWCTBAX (PM3MUECKUX SBICHUH U
HE0O0XOaMbIe PU3NIEeCKHe 3aKOHOMEPHOCTH;

— pacno3HaBaTh MMPOCTHIE TEXHUYECKUE YCTPONUCTBA H H3MEPUTEIbHBIE IIPHOOPHI IO CXeMaM U CXEMAaTHYHBIM PUCYHKAaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, ICHXPOMETD,
TUT'POMETP, ABUI'aTCJIb BHYTPCHHETO Cropadus, 3JICKTPOCKOII, pCOCTaT); COCTAaBJIATH CXEMBI JICKTPUYCCKUX HeHCI\/'I C MMOCJICAOBATCIIbHBIM U ITapaJlJICJIbHBIM COCIUHCHUCM
3JIEMEHTOB, Pa3nyasi yCIOBHbIE 0003HAUCHUS DIIEMEHTOB HJIEKTPUUECKUX LIETICH;

— MPUBOJMTH MPUMEPHI/HAX0IUTh MHPOPMAIIHIO O TIPHEMepax MPAKTUYECKOTO UCTIOIb30BaHMS (PU3NYECKUX 3HAHWH B IOBCEJHEBHOM KHM3HU JUIS 00eCTIeHeHHS
0€30MMacHOCTH MPU 00paIleHnH ¢ TPUOO-paMH M TEXHUYSCKHMH YCTPOHCTBAMM, COXPAHEHHUS 3[0POBbS M COOJIOICHHS HOPM IKOJIOTHUECKOTO MOBEICHUS B OKPYXKAIOIIEH
cpene;

— OCYWIECTBIISITh TMOWUCK HMH(pOpPManMu (HU3MIECKOr0 CojepKaHus B ceTH MHTepHeT, Ha OCHOBE MMEIOLIMXCS 3HAHUH M ITyTEM CPaBHEHHUS IOTIOTHUTEIIBHBIX
WCTOYHUKOB BBIJIENISATH HHPOPMAIINIO, KOTOPAS SBJISIETCS IPOTHBOPEYUBON MIIM MOXKET OBITH HEJIOCTOBEPHOI;

— HCIIONTb30BATh TIPH BHITIOJIHEHUN YYeOHBIX 33JaHUi HAYYHO-TIOMYJISIPHYIO JTUTEPATypy PU3NUECKOT0 COAEPIKaHMsI, CIIPABOYHBIE MaTepUabl, pecypchl ceTi HTepHerT;
BJIAJIETh MIPUEMaMH

KOHCIIEKTUPOBAHHMS TEKCTa, MpeoOpa3oBaHms MHPOPMAIIMU U3 OJJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

— C03/71aBaTh COOCTBEHHbIE MICbMEHHBIE U KPaTKUE YCTHBIE COOOIIEHHsI, 00001ast HHPOPMAIIUIO U3 HECKOJIBKMX HCTOYHHKOB (PM3MUYECKOTO CO/ICPKaHMs, B TOM YHCIIe
MyOJIMYHO MPE/ICTABIIATH PE3YNIBTAThl IPOSKTHOM WM HMCCIIEIOBATENBCKOM JIESTEIILHOCTH; IIPH 3TOM IPAaMOTHO UCIIOIb30BaTh H3YUYEHHBIN MMOHATHHHBIN amnmapaT Kypca
(U3HMKH, CONPOBOXKIATH BBICTYIUICHHE ITPE3CHTAINEH;

— TIpU BBITNIOJIHEHNH Y4eOHBIX MTPOEKTOB M UCCIIEIOBAHUI (PU3MYIECKHX MPOIIECCOB PACIIPEETSITh 005S3aHHOCTH B TPYIINE B COOTBETCTBUU C TIOCTABICHHBIMH 33/1a4aMH,
CJICAUTH 3a BBIITOJIHECHUEM IIJIaHa ﬂeﬁCTBHﬁ 1 KOPPEKTHUPOBATH €TI0, aICKBATHO OLICHUBATH COOCTBEHHBIH BKJIa[ B ACATCIIBHOCTDb I'PYIIIBI; BRICTPAUBATh KOMMYHUKATHBHOC
B3aMMOJICHCTBHE, MIPOSIBIISIE TOTOBHOCTh Pa3peniaTh KOHMIMKTHI.

9 KJIACC

[IpeameTrHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCSl YMEHUH:
— HCIIONB30BATh MOHATHUS: CUCTEMa OTCUETa, MaTepUaIbHas TOUKA, TPAEKTOPHsI, OTHOCUTEIBHOCTh MEXaHUYECKOT0 ABIKEHHS, Aedopmanns (ynpyras, IiiacTuieckas),
TPEHUE, HEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTb U IEPErpy3KH; LIEHTP TAXKECTHU; aOCOIIOTHO TBEPAOE TEJIO, LIEHTP TSHKECTH TBEPAOIO TElla, pABHOBECUE;
MeXaHU4YEeCKHe KOJIeOaHMsI U BOJIHBI, 3BYK, HHPPA3BYK U YJIbTPa3BYK; JNEKTPOMArHUTHBIC BOJIHBI, IIKajla 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1AIIbHO30PKOCTD,
CIEKTPHI UCITyCKAaHUS U TIOTJIOUICHUS; anb(a, 6eTa 1 raMMa-u3IydeHHsl, H30TOIIb, SiICpPHAs SHEPIeTHKA,;



— pasnuyarh sSBIEeHUs (PaBHOMEPHOE U HEPaBHOMEPHOE NPSMOJIMHEHHOE IBUKEHHE,

PaBHOYCKOpEHHOE MPsIMOJIMHEHHOE ABHKECHUE, CBOOOJHOE MAZICHNE TeJl, pPABHOMEPHOE ABIKEHHUE 110 OKPY>KHOCTH, B3aUMOACHUCTBHE TeJl, peaKTUBHOE JIBUKEHHUE, Koneba
TEJIBHOE IBHKEHHUE (3aTyXaIoLIe U BBIHY)KICHHbIE KOJIeOaH!s), pe30HAHC, BOJHOBOE ABMKECHUE, OTPAKEHUE 3BYKa, IPSIMOJIMHEITHOE paclipoCTpaHEHUE, OTPAKEHHE U
IPEIOMIIEHHE CBETA, IOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3IoKeHUE OEsIoro CBeTa B CIIEKTP U CII0KEHUE CIEKTPAIbHBIX [IBETOB, JUCIIEPCHUS CBETA,

€CTEeCTBEHHAS paIMOAKTUBHOCTD, BOSHUKHOBEHUE JIMHEHYATOrO CIIEKTPa U3TyUEHHs) TI0 OMHCAHUIO HX XapaKTePHBIX CBOWCTB U HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX
JaHHOE (PU3NIECKOE SBJICHHE;

— Ppacmo3HaBaTh NPOSBICHUE W3YyYCHHBIX (DU3WYECKUX SBJICHHUH B OKPYXKAIOIIEM MHUpE (B TOM 4ucIe (PU3MUYECKHE SBICHUS B IPUPOAE: IPUIKBbI U OTJIUBBI, IBUKEHUE
ruiaHeT COTHEYHON CHCTEMBI, PEaKTUBHOE JIBU)KEHHE )KUBBIX OPTaHU3MOB, BOCIIPHATHE 3BYKOB KUBOTHBIMH, 3€MIICTPSCECHHUE, CEHCMUYECKHE BOJIHBL, IyHAMH, 3X0, IBETa
TeJI, ONTHYECKHE SIBICHUS B IPUPOJIE, OMOIOTHYECKOE ACHCTBIE BUANMOTO, YIbTPa(UOIETOBOIO M PEHTITEHOBCKOTO M3IyUYEeHHUH; eCTECTBEHHBIH

panuoaKkTUBHBIN (POH, KOCMUYECKHUE JTy4H, PAAHOAKTUBHOE H3JIyUYCHHE IPUPOIHBIX MUHEPATIOB; JCHCTBUE PAJHMOAKTUBHBIX H3JIyYeHUH Ha OPraHu3M 4eJI0BeKa), IpU 3TOM
NEPEeBOIUTH MPAKTHUECKYIO 33/1a4y B YU€OHYIO, BBIICNATh CYILIECTBEHHBIE CBOMCTBA/MPU3HAKH (PU3UYECKUX SBIICHUN;

— OITUCHIBATh U3yYCHHBIC CBOMNCTBA Tl M (PU3NUECKUE SBIICHHUS, HCIIOB3Ys PU3NUECKUE BENUIUHBI (CpEeIHSS 1 MTHOBEHHAsI CKOPOCTH Tela P HEPABHOMEPHOM
JBIDKEHHH, YCKOPEHHE, IEPEMEILEHHE, ITyTh, YIJIOBask CKOPOCTh, CHJIAa TPEHUS, CHJIA YIPYTOCTH, CHJIa TSXKECTH, yCKOpPEHHE CBOOOJHOTO MAACHUs, BEC TENa, UMITYJIbC Tela,
UMITYJIBC CHJIBI, MEXaHHUYEeCKasi padoTa 1 MOLIHOCTb, IOTEHIMATIbHAS SHEPT U TEJIA, TOHATOTO HAJ MOBEPXHOCTHIO 36MIIM, IIOTCHLUANIbHASL SHEPTUS CKATOU MPY>KUHBI,
KUHETHYECKasl DHEPT UL, TIOJHAs MEXaHHYeCKasl DHEPTHs, TIEPHO U YaCTOTa KOJIeOaHWi, AJIMHA BOJHBI, TPOMKOCTB 3ByKa U BBICOTA TOHA, CKOPOCTh CBETa, IOKAa3aTeb
NPEIOMIICHHSI CPEIbl); IPY OMHCAHUM MTPABUIIBHO TPAKTOBATH (PM3MUYECKHIA CMBICIT HCIIOTIB3YEMBIX BEJITMYMH, 0003HAUYCHUSI U €IUHHILIBI (PU3UUECKUX BEINYHH, HAXOIUTh
(hopMyIbl, CBA3BIBAIOLINE AAHHYIO (PU3UUECKYIO BEINUYHMHY C IPYTHMH BETMUYMHAMH, CTPOUTH Ipa)UKy U3YUEHHBIX 3aBUCUMOCTEN (PU3NIECKUX BETITHYHNH;

— XapaKTepHu30BaThb CBOMCTBA Tell, (PU3nYecKre sIBICHHUS U MPOLECCHI, UCTIONB3YsI 3aKOH COXPaHEHHS YHEPTUH, 3aKOH BCEMUPHOTO TATOTECHUS, IPUHIHIT CYNEPIIO3ULIUH
CHJI, IPUHIUI OTHOCUTENBHOCTH [anuies, 3axoHsl HpI0TOHA, 3aKOH COXpaHEHUS] UMITYJIbCa, 3aKOHBI OTPAKCHUS M IPEIOMIICHHS CBETA, 3aKOHBI COXPaHEHUS 3apsI0BOTO U
MacCOBOT0O YMCENl IPH SACPHBIX PEAKLUSX; IIPU 3TOM J1aBaTh CIOBECHYIO (HOPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATH €T0 MAaTEMAaTHUECKOE BBIPAXKEHUE;

— 0OBACHATH (PU3NUECKUE MTPOLECCH U CBOIMCTBA TEN, B TOM YHCJIE U B KOHTEKCTE CUTYalMi IPAaKTHKO-OPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATE IPUUYUHHO-
CJICJICTBEHHBIE CBSI3H, CTPOUTH 00BsC-HEHUE U3 2—3 JIOTMYECKHX [IaroB ¢ ONOPOi Ha 2—3 U3yUYEHHBIX CBOMCTBA PU3MUYECKHX SIBIICHUH, (PU3MIECKUX 3aKOHOB WIIU 3aKO
HOMEPHOCTEH;

— pemaTh pacy€THbIE 331a4M (ONMHMparoIMecs Ha CUCTEMY U3 2— 3 ypaBHEHHI), HCIONb3YS 3aKOHBI U (pOpMyJIbl, CBA3bIBaIOIIME (HU3NUYECKUE BETMYUHbBI: HA OCHOBE
aHaJi3a yCJIOBHS 33/1a4M 3alTUCHIBATh KPATKOE YCIOBUE, BBISIBISITH HEJOCTAIONINE HITH N30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U QOPMYJIbI, HEOOXOIUMBIE JUTS PEIICHUS,
IPOBOAMTH PACUETHl M OLIEHUBATH PEAIMCTHYHOCTD HOIYYEHHOTO 3HaYeHUsT (PU3UUECKON BETMUMHBI;

— pacno3HaBaTh Ipo0IeMbl, KOTOPBIE MOXKHO PELINTh NPH MOMOLIN (PU3NIECKUX METOAOB; UCIIOJIb3Ys OIMCAHNE HCCIIEOBAHMS, BBIACISTH IPOBEPSEMOE MPEAION0KEHHUE,
OLICHUBATH MPABUIILHOCTH MOPS/IKA IPOBECHHS UCCIIEJOBAHUS, AETaTh BBIBOJIBI, HHTEPIIPETHPOBATH PE3yIbTAaThl HAOIIOICHUI U OTIBITOB;

— TIPOBOJIUTH OMBITHI 110 HAOIIOICHUIO (PU3NYECKUX SABICHUH Wi (PU3NIECKUX CBOMCTB Tell (M3ydeHUe BTOPOTro 3akoHa HpIOTOHA, 3aKOHA COXPaHEHHSI DHEPTHUH;
3aBUCHUMOCTD IIe€proja KoneOaHui

NPY>KUHHOTO MasiTHUKa OT MacChl Tpy3a M JKECTKOCTH TPYKHWHBI U HE3aBUCUMOCTD OT aMILIUTY (bl MAJIBIX KOJICOAHUH; MIPSIMOIMHEHHOE PACTIPOCTPAHCHUE CBETa,
pasnoxeHHe Oenoro CBeTa B CIEKTP; M3yYCHHE CBOMCTB M300pa’keHHS B IUIOCKOM 3epKalie U CBOMCTB M300pa’keHHUS NMpeaMeTa B cOOMparoiel INH3e; HaOII0IeHNE
CIUIOLIHBIX ¥ IMHEHYATHIX CIIEKTPOB U3IyUEHHs): CAMOCTOSTEIBHO COOMpaTh YCTAaHOBKY M3 U30BITOUHOrO Habopa 000pyJOBaHUs; OIMCHIBATE X0l OIBITA U €TO
pe3yabTaThl, POPMYITHUPOBATEH BHIBOJIBL;

— TIPOBOJIUTH NMPH HEOOXOJMMOCTH CEPHIO MPSIMBIX H3MEPEHUH, OTIpeIelisisi CpejlHee 3HAUeHUE N3MepsIeMol BeTMUMHbI ((DOKYCHOE pacCcTOsIHUE COOMPAIOIICH JINH3BI);
000CHOBBIBAaTh BBIOOP crioco0a 3MepeHUs/u3MEPUTEILHOT0 TPHOOopa;

— TPOBOJUTH MCCIIEOBAHNE 3aBUCUMOCTEH (PU3MYECKUX BENIWYMH C UCTIOJNB30BAaHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTD ITyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM
JIBIDKEHUH 0€3 Ha4albHOW CKOPOCTH; MEproJia KOJIeOaHui MaTeMaTHUECKOTO MasiTHHKA OT JUTUHBI HUTH; 3aBUCUMOCTH YTJIa OTPAKEHUS CBETa OT YIJIa MaJICHUS 1 yTiia
NPEIOMIICHHS OT YTJIa MaJIeHuUs ): TUIAHUPOBATH HCCIIEI0-BaHNE, CAMOCTOSATENIFHO COOUPATh YCTAHOBKY, (PUKCHPOBATh PE3YJILTATHI MOMyYSHHOW 3aBUCIMOCTH (PH3MUYECKIX
BEJIMYMH B BHJE TAOIHI ¥ rPpa)uKOB, AeTaTh BBIBOJBI IO pe3yIbTaTaM HCCIICAOBAHMUS;



— TIPOBOJAUTH KOCBEHHBIE U3MEPEHHS (PU3NUECKUX BEIUUUH (CPEAHSAS CKOPOCTh U YCKOPEHHE TeJla IPHU PaBHOYCKOPEHHOM JIBHKEHUH, YCKOPEHHE CBOOOJHOTO MaACHUS,
XKECTKOCTD MPY>KUHBI, KOOQOUIMEHT TPEHUSI CKOJBKEHHs, MeXaHWuecKass padoTa M MOIIHOCTh, YaCTOTA U MEPHOA KoJieOaHuUi

MaTeMaTHYEeCKOTO U MPYKHHHOTO MasTHUKOB, ONTHYECKAs CHJIa COOMpPArOIIel JIMH3bI, paAHOaKTUBHBINA (DOH): TUTAHUPOBATH H3MEPEHHS; COOMPATh IKCIIEPUMEHTATHHYIO
YCTaHOBKY W BBITIOTHSITH U3MEPEHMSI, CIIeAys MPEI0KESHHON HHCTPYKIIMH; BEIYUCIIATH 3HAUCHNE BEIMYNHBI M aHATH3UPOBATH ITOTyIeHHBIE PE3YIbTATH C YUETOM 3aJaHHOM
MOTPEIIHOCTH U3MEPEHUIl;

— co0roaTh mpaBuiia TEXHUKH 0€30TACHOCTH TIpH padoTe ¢ IabopaTopHEIM 000PYAOBaHUEM;

— pa3nuyaTh OCHOBHBIE MMPU3HAKN M3YUCHHBIX (PM3MUIECKUX MOJIENEeH: MaTepHalbHAs TOUKA,

a0COIIOTHO TBEPIOE TEJO, TOUCHHBI UICTOUYHHK CBETA, JIy4, TOHKAs JIMH3a, IJIaHeTapHasi MOJIeNlb aTOMa, HYKJIOHHAs: MOJIETIb aTOMHOTO SI/Ipa;

— XapaKTepu30BaTh NPUHIUIBI ASHCTBUA H3YYCHHBIX NPUOOPOB M TEXHUYECKHUX YCTPOICTB C OMOPOI HA MX OnHcaHHA (B TOM YHCIIE: CHHAOMETP, JATYUKH MTOJIOKCHUS,
pacCTOSHUS B YCKOPEHMSI, PaKeTa, IXO0JIOT, OYKH, IIEPUCKOII, (OoToaNmapaT, ONTHYECKHEe CBETOBOIBI, CIIEKTPOCKOII, TO3UMETP, Kamepa BuirbcoHa), NCTIOIB3ys 3HAHUS O
CBOWCTBaxX (PM3MUYECKUX SIBICHUN U HEOOX0JUMble (PHU3NUYEeCKUe 3aKOHOMEPHOCTH;

— HCIOJIB30BAaTh CXEMbI U CXCMATUYHLIC PUCYHKU U3YYCHHBIX TEXHUYCCKUX YCTpOﬁCTB,

M3MEPHUTETHHBIX MMPHUOOPOB M TEXHOJIOTHYECKUX MIPOIECCOB NPU PEUICHUH yIeOHO-TIPAKTUIECKHX 331a4; ONTHIECKUE CXEMBI IS MTOCTPOSHUS H300PAKEHUH B IIIOCKOM
3epKalie ¥ COOMpArOIIeH JINH3E;

— TPUBOJUTH IPUMEPHI/HAXOJUTH HHPOPMAIIHIO O MIPUMEpPaX MPAKTHUECKOTO MUCIIONB30BaHUS (PU3MUYECKUX 3HAHUH B TIOBCEIHEBHOM JKU3HU ISl 00eCIIeUeHUsI
0e30macHOCTH MpH 00paleHuH ¢ TPUOO-paMu M TEXHHYECKHMHU YCTPOHCTBAMH, COXPAHEHHUS 3JI0POBBS M COOJIIOJICHUSI HOPM DKOJIOTUYECKOTO MOBEJCHHUS B OKPY KaoLIeH
cperne;

— OCYIIECTBIIATH TTOUCK HHPOPMALIMH (PU3NIECKOro CoAepKaHus B ceTr IHTepHET, caMOCTOsTENbHO (GOPMYIHPYs IIOUCKOBBIN 3aIIpOC, HAXOAUTH ITYTH ONPEIeICHUS
JIOCTOBEPHOCTH TIOJIyYCHHON MH(OPMAIIMY Ha OCHOBE UMCIOIIMXCS 3HAHUN U JIOTIOJTHUTEIBHBIX HCTOYHUKOB;

— HCIOJB30BaTh MPH BHITIOTHEHUH YYEOHBIX 3aJaHuii HAyYHO-TIOMYISIPHYIO JIUTEPATypy (PU3NIECKOTO COAepKaHUsI, CIPaBOYHEBIE MaTepraibl, pecypchl cetn VHTepHeT;
BJIAJIETh IPUEMAMHU

KOHCIIEKTUPOBaHUS TEKCTA, TpeoOpa3oBaHus HHGOPMAIINU U3 OJTHON 3HAKOBOH CUCTEMBI B JIPYTYIO;

— €03/1aBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOIICHNUS HAa OCHOBE WH(GOPMAIIIH U3

HECKOJIbKHX UCTOYHUKOB (PU3UIECKOTO COJIEPIKAHMSI, TyOIIMYHO MPEICTABIATh PE3YIIbTAThI IPOSKTHOMN MITH UCCIIE0BATEIHCKON ASSITETHHOCTH; TIPH 3TOM TPAMOTHO
UCIIOJIb30BaTh N3yYCHHBINH IOHATHHHBIN anmapaT U3y4aeMoro paszzeia GU3NKU | COMTPOBOXK/IATh BBICTYIIJICHUE MPE3CHTAIMEH ¢ yYETOM 0COOCHHOCTEH ayUTOPUH
CBEPCTHHKOB.



TEMATHYECKOE IIVIAHUPOBAHHUE 7 KJIACC

Ne HaumenoBanue KoanuecTBo yacos Hara Buasl 1eaTeJIbHOCTH Bunsl, popmbl | DiekTponnble (HuppPoBbIe) 06pa3oBaTeIbHbIE
n/m | pa3gejoB U TeM H3y4YeHHus KOHTPOJIsA pecypcsl
MpOrpaMMbI BCEro [ KOHTPOJIbHbIE| PAKTHYECKH
padoThl epadoThI
Paznen 1. ®u3nka u e€ poJib B MO3HAHHH OKPY/KAaIOIIero Mupa

http://school-collection.edu.ru http:/fcior.edu.ru

1.1. | ®u3uka — Hayka o 2 0 0 BbisiBieHHE pasinynii MeXILy QPU3HYECKUMI 1 XAMUYECKHUMH Verusiii onpoc; http://www.fizika.ru_htt:/college ruffizika/

npupozxe npespatennamu (MC — xumis); . http://www.school.mipt.ru_http:/kvant.mccme.ru/
PacriosHasatye 1 K1accuUKaLs PU3HIECKHX ABTCHUI: http://www.e-science.ru/physics http:/nano-edu.ulsu.ru
MEXaHHYECKHX, TEIUIOBBIX, JJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX; http:/Avww.all-fizika.com/
Habmnronenne u onucanue GpU3HIECKUX SBICHUI;

1.2. | ®usuyeckue 2 0 1 OmnpezeneHue LeHbI AeIeHHs HIKaIbl U3MEPUTEILHOTI0 Ipudopa; YceTHblit onpoc; hffg)p;{;lsml}(i:;illlzcrtijor;{tetggl./zztélr;;z:/rﬁ?flizrifg/u.ru

BeJTHYNHBI abopaTopHa: ’ : e - ’
T 6 paJT\r I;H T |http://www.school.mipt.ru_http://kvant. mccme.ru/
0] - .
paboTaiat; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
http://www.all-fizika.com/

1.3 | EcrecTBeHHO- 2 0 1 BriiBrkeHHe THITOTE3, O0BSICHSIONMINX IIPOCTHIE SIBIICHNUS, HAIIpUMep: | Y CTHBIH o1poc; hl:: ?p/jfml%f;uzeic:&o%tetgu//::lglret(tji{'ﬁc;:flgrnfg/uru
HAYYHbIIMeTO/ IDEMY OCTaHABJIMBACTCS ABIIKYILEECSI IT0 TOPU3OHTAIBHON nabopatopHast http'.//WWW ;schoollmipt ru. http: //k\./a nt.mecme.ru/
NO3HAHUS MOBEPXHOCTH TEJIO;— TIOYEMY B JKapKyIO TIOTO/Ty B CBETIION oztexie | pabora Ne2; http: W e-science ru./phvsics. hitp: Jinano-edu.ulsu.ru

TpoXnafHet, 4eM B TEMHOM; http://www.all-fizika.com/
IpetoxkeHne Crioco00B MPOBEPKH MHITOTE3;
TIpoBenenue uccae0BaHuUs 10 NIPOBEPKE KAaKOW-THOO TUIIOTE3bI,
HalpuMep: JalbHOCTh IT0JIETA IApHKa, ITYIIIEHHOTO TOPH30HTAIIBHO,
TeMOOJIbIIIe, YeM OOJIBIIE BBICOTA IIYCKa;
ITocTpoenne npocredmnx Moaenei GU3NIecKux sBJICHUH (B BHIE
PHCYHKOB HJIH CXeM), HAlIPUMeED IajIeHHe MpeMeTa;
NPSIMOJIMHEHHOEPACIPOCTPAHECHHE CBETA;
HWroro mo pazaeny 6

Paznen 2. l'lepB()Haqam,Hme CBEICHUs O CTPOCHMH BellecTBa

2.1

CTpOEHVle Belecrea

1

0

0

Ha6mroneHne 1 HHTEpIpeTalist ONBITOB, CBHACTEIBCTBYIOIINX 00
aTOMHO-MOJIEKYJISIPHOM CTPOCHHH BEIIIECTBA: OMBITHI C
pacTBOpPEHHEMPA3JINYHbIX BEIIECTB B BOJE;

OrieHKa pa3MepoB aTOMOB U MOJICKYJI C HCTIOIb30BaHHEM
(oTorpaduii, 10Ty4eHHBIX Ha AaTOMHOM CHJIIOBOM MHUKPOCKOTIE
(ACM); OmnpeneneHue pa3smMepoB MaJbIX Tell;

YcrHslit onpoc;

http://school-collection.edu.ru http:/fcior.edu.ru

http://www.fizika.ru http://college.ru/fizika/
http://www.school.mipt.ru http://kvant.mccme.ru/

http://www.e-science.ru/physics http://nano-edu.ulsu.ru

http://www.all-fizika.com/
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http://school-collection.edu.ru http:/fcior.edu.ru

2.2. | ABu:keHune u 2 0 HaGmonenne u 06bsicHeHnE GPOYHOBCKOTO ABM)KCHHUS U SIBIICHUS VYerHblit onpoc; http://www.fizika.ru_http://college.ruffizikal
B3aHMo/ielicTBHe U 3UH; nabopatopHast y : . - ’
A Aupysuu; paTop http://www.school.mipt.ru http:/kvant.mccme.ru/
YacTHIBelecTBa IIpoBexneHne 1 0OBSICHEHNE ONBITOB 10 HAOIIOACHHIO TEIIIOBOTO pabora Ne3; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
PaCHIHpCHIT rasos, http://www.all-fizika.com/
IIpoBeneHue 1 00BSICHEHHE ONBITOB [0 OOHAPYIKECHUIO CUIT
MOJIEKYJISIPHOTO NPUTSKEHUSI M OTTAIKUBaHUS;
2.3. | Arperarusbie 2 0 Omnucanue (C MCIOIb30BaHUEM IPOCTBIX MOJIelIeil) OCHOBHBIX YerHbli onpoc; http:/ School-gqllectlon.edu.ru http:/ fCI_or_.edu.ru
. . .. . http://www.fizika.ru http://college.ru/fizika/
COCTOSIHHSIBEIIeCTBA pa3IMYUiiB CTPOCHHH ra30B, )XUAKOCTEH U TBEPABIX TEI; CaMOCTOATENbHA | ttp://wvww.school.mipt.ru. http:/kvant.meeme.ru/
i i & sipabora Nel; : AT y P : N
OGL;{CHP:Hne MaJIOi COKMMaeMOCTH KHIKOCTEH 1 TBEPIBIX T, pabora Nel; http://www.e-science.ru/physics hitp://nano-edu.ulsu.ru
60JILLION CXKMMAEMOCTH I'a30B; htp://www.all-fizika.com/
OOBsicHeHHe COXpaHeHHs: GOPMBbI TBEPABIX TEJI U TEKYYECTH
xuakoctu; [IpoBeaeHne OIBITOB, JOKA3bIBAIOLINX, YTO B TBEPIOM
COCTOSIHUH BOJIBIYACTHIbI HAXOISTCS B CPEAHEM JAAIIbIIE APYT OT
Jpyra (IUIOTHOCTh MEHbIIE), YEM B KHUJIKOM;
YcraHOBIIEHHE B3aHMOCBSI3H MEXIY 0COOCHHOCTSIMH arperaTHbIX
COCTOSIHHUIT BOJIBI U CYLIECTBOBAHUEM BOJHBIX opraHu3mMos (MC —
Ouonorusi, reorpadus);
HUroro o pazueny 5

Pazpen 3. IBuskeHHe M B3aUMO/IeiCTBHE TeJ

http://school-collection.edu.ru http:/fcior.edu.ru

3.1. | Mexanuueckoe 3 0 HccnenoBanre paBHOMEPHOTO JBHKCHUS U OTIPEACICHUE €r0 YcTHBIN onpoc; — —
. P P P poc: http://www.fizika.ru http://college.ru/fizika/
JIBHIKEHH e MPU3HAKOB; naboparopHas - . -
http://www.school.mipt.ru http://kvant.mccme.ru/

HaGuro1eH1e HEpaBHOMEPHOTO JIBHYKCHHSI M OTIPE/ICTICHHE €0 pabota Ne4; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
OTIIMYAIOT PaBHOMEPHOT'O ABHUIKCHUA, http//WWW a”-ﬁzika COm/
Penrenue 3a1a4 Ha oNpeeNIeHHE ITyTH, CKOPOCTH U BPEMEHH
PaBHOMEPHOT'O IBUKECHHUS;
Ananus I‘paq)HKOB 3aBHCHUMOCTH ITyTH U CKOPOCTH OT BpEMEHHU,

3.2. | Auepuus, macca, 4 1 OOBsICHEHNE U TPOTHO3UPOBAHUE SIBICHUIT, 00y CIOBICHHBIX YceTHblif onpoc; http://school-collection.edu.ru_http://fcior.edu.ru

IJIOTHOCTH

HMHEPLHEN, HATPUMEP: YTO MPOUCXOIUT MPU TOPMOKEHHUH UITH
pe3KOM MaHEBpe aBTOMOOHILSL, TI0YeMy HEBO3MOXKHO MI'HOBEHHO
MPEKPATUTH JABHKEHUE HA BEJIOCUIIE]IE UIIM CAMOKATE U T. [1.;
TIpoBeneHue u aHAJIU3 ONBITOB, IEMOHCTPUPYIOIIUX U3MEHEHUE
CKOPOCTH JIBXKEHUsI T€JIa B pe3yJIbTaTe ICHCTBUS HA HErO APYTUX
Ten; Pemrenne 3aa4 Ha onpe/esieHHe Macchl Tela, ero 00bEMa u
minotTHocTH; [IpoBeieHre 1 aHaIu3 OIBITOB, IEMOHCTPHUPYIOIIUX
3aBUCHMOCTH U3MEHEHHSI CKOPOCTH TeJla OT €ro MacChl P
B3aHUMOJIEUCTBHUU TEI.

M3MepeHne Macchl Tella pa3IMuHBIME CIIOCO0aMH;

OrpeniesieHre IIIOTHOCTH TeJa B Pe3yJIbTaTe U3MEPEHHUS €r0 MacChl U
00bEMa;

naboparopHas
pabota Ne5;
KOHTpOJIbHAS
pabota Nel;

http://www.fizika.ru http://college.ru/fizika/
http://www.school.mipt.ru http://kvant.mccme.ru/

http://www.e-science.ru/physics http://nano-edu.ulsu.ru

http://www.all-fizika.com/
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3.3.

Cuua. Buabl cui

14

HW3yueHne B3auMoIeHCTBHS KaK IIPUYUHBI H3MEHEHMS CKOPOCTH TeNauIx
ero aedopmanny;

OnucaHue peallbHbIX CUTYalHii B3aUMOJIEHCTBH TEJI C TIOMOILBIO
MOJIENIEH, B KOTOPBIX BBOJIUTCS IIOHATHE U N300paKEHNUE CHJIbI;
W3yuenne cuibl ynpyroctd. VcenenoBanne 3aBUCHMOCTH CHIIBI
YIPYrOCTH OT YJUIMHEHHUs PE3UHOBOIO LIIHYPa WM NPY KUHBI(C
MOCTPOCHUEM I'paduKa);

AHau3 NpaKTUYECKUX CUTYallUH, B KOTOPBIX NPOsiBIIsieTcs AeiicTBrue
CHJIBI YIIPYTOCTH (YIIPYrOCTh Ms4a, KPOCCOBOK, BETOK JIepeBa U JIp.);
AHau3 NIpaKTUYECKUX CUTYallUH, B KOTOPBIX NPOsiBIIsieTCs AeiicTBrue
CHJIBI YIIPYTOCTH (YIIPYrOCTh Ms4a, KPOCCOBOK, BETOK JIepeBa U JIp.);
AHanu3 cUTyalui, CBA3aHHBIX C ABJIEHHEM TAroTeHus. OObsCHEHHE
OpOHUTAIIBHOTO JBUKEHUS TUIAHET C UCIIOJIB30BAHUEM SIBIICHUS
TSAroTeHus u 3akoHa uHepuun (MC — acTpoHOMHSA). ;

HM3mepenue Beca Tela ¢ IOMOLIbIO JHHaMOMeTpa. OG0CHOBAHHE HTOr0
crocoba U3MepeHHs;

AHau3 U MOJIEIUPOBAHUE SBJICHHUS HEBECOMOCTH; DKCIIEPHMEHTAIBHOE
MOJTy4YEeHHE NTPaBHJIA CIOKEHHS CUJI, HAIIPABJICHHBIX BIOJIb OXHOI
npsMoii. Orpe/iesieHue BeTHYHHBIPABHOICHCTBYIOIIEH CHIT;

V3yueHne CUIIbI TPEHHS CKOJIBKEHHS M CUIIBI TPEHHS TTOKOS;
VccnenoBaHne 3aBHCUMOCTH CHIIBI TPEHHUS OT BECa TeJla M CBOMCTB
TPYILIUXCS TOBEPXHOCTEH;

Pemenne 3a1a4 ¢ UCMONB30BaHUEM (HOPMYJI TS pacyETa CHIIbI TSHKECTH,
CHJIBI YIIPYTOCTH, CHJIBI TPCHUS;

VYeTHbli onpoc;
naboparopHas
padota Ne6;
nabopaTopHast
paboTa Ne7;
KOHTPOJIbHAS
pabota Ne2;
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Paznen 4. laBieHne TBEPABIX TeJl, dKUAK

ocTeil M razoB

http://school-collection.edu.ru http:/fcior.edu.ru

4.1. | Masuenue. ITepenaua 3 0 AHanu3 1 00bsSICHECHUE OIBITOB M MPAKTHYECKUX CUTYALH, B KOTOPBIX VYcTHblit ompoc; = —
JABJIEHHS! TBEPABLIMA TPOSIBIACTCS CHITA TABIICHIA; http://vmmw.fmka.ru_ http://college.ru/fizika/
TeJIaMH, XKHTKOCTSIMA H O0o0cHOBaHKE CIIOCOOOB YMEHBILEHHS 1 YBEIMYCHHS JIABICHHUS; http:// WWW'SChO_OI'm'm‘rU ht_tp:/ /kvant.mccme.ru/
razamu HM3yuenne 3aBUCUMOCTH JaBJICHUS ra3a OT 00bEMA U TEMIIEPATY PhI; http://www.e—sue.n_ce. ru/physics http:/nano-edu.ulsu.ru

N3yuenne ocobeHHOCTEH TIepejadul aBICHUS TBEPIABIMU TEIAMH, http://www.all-fizika.com/
KUAKOCTSIMH U razaMu. OGOCHOBaHUE PE3YJILTATOB OIBITOB
0COOEHHOCTSIMU CTPOGHHS BEIIIECTBA B TBEPIIOM, KUIKOMHI
ra3000pa3sHOM COCTOSIHUSX;
DKcrepuMeHTaTbHOE T0Ka3aTeIbcTBO 3akoHa ITackans; Pernenne 3aqau
Ha pacu€T JaBjIeHHs TBEPIOrO Teaa
4.2. | JaBienne ;KAIKOCTH 5 1 Hccnenosanue 3aBUCHMOCTH JIABJIEHHS KMIKOCTH OT TITyOUHBI VYerHblii onpoc; http://school-collection.edu.ru_http://fcior.edu.ru

MOrPY)KECHUSI U MIIOTHOCTH XKUAKOCTH;
Habmonenne u 00bsicHeHHE THAPOCTATUYECKOrO MapaoKca Ha OCHOBE
3akoHa [lackais;

M3yueHne cooOIarONXCs COCY/10B;

Perienne 3ama4u Ha pacu€T AaBieHus KUAKOCTH; OObICHEHHE TPUHIUIIA
JIefCTBHS THIPAaBIMYECKOT0 Ipecca;

AHanu3 1 00bsCHEHHE IPAKTUUECKUX CUTYALUH, IEMOHCTPHPYIOIINX
MPOSIBJICHUE JABJICHUS JKHIKOCTH U 3aKkoHa ITackais, HanpuMep
TIPOIIECCOB B OpraHU3Me IpH TITyO0oKoBOHOM HBIpsHUH (MC —
OUOIIOTHST)

KOHTPOJIbHAS
pabota Ne3;
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4.3. | ArmocdepHoe naBienue

DKcriepuMeHTaIbHOe 0OHAPYKEHHE aTMOC(HEPHOTO TaBICHHS;

AHaJn3 1 00BbACHEHHE OIBITOB U MPAKTHIECKUX CHTYAIHI{, CBA3aHHBIX C
JeiicTBHeM aTMOC()EpPHOro aBICHHS;

OOBsCHEHHE CYIIECTBOBaHHS aTMOC(epbl Ha 3eMile U HEKOTOPBIX
IUIAHeTaX MK e€ OTCYTCTBUS Ha APYruX IiaHeTax u Jlyne (MC —
reorpadus, aCTPOHOMH);

OO6BsICHeHIe H3MEHEHH S INIOTHOCTU aTMOC(ephI ¢ BEICOTOU H
3aBHCHMOCTH aTMOC()EPHOTO JaBJICHHUS OT BBICOTHI;

Pemenne 3aaa4 Ha pacuér atMoc(hepHOro AaBieHus; 3ydyeHne
ycTpoiicTBa 6apoMeTpa aHepouIa;

VYeTHblii onpoc;
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4.4. | leiicTBHe JKMIAKOCTH H
ra3a Ha NOrpy’KéHHoe B

HHX TeJI0

DKCnepuMeHTalIbHOE 00OHAPYKEHUE NCHCTBUS XKUIKOCTU U ra3a Ha
TIOrpy>kKEHHOE B HUX TEJO;

OnpeenieHne BHITAIKMBAOIIEH CHIIBL, AeiicTByroMIEH Ha Telo,
MOrpyKEHHOE B XKUJIKOCTb;

IIpoBenenne u o6CyskAEHHE OMBITOB, IEMOHCTPUPYIOIIHX 3aBUCHMOCTh
BBITAJIKUBAIOIIEH CHIIBL, IEHCTBYIONICH Ha TEJIO B )KUAKOCTH, OT 00bEMa
TOrpy>XKEHHOHN B XKUJKOCTh YaCTH TeJa M OT INIOTHOCTH YKHIKOCTH;
HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa NOrpykEHHOIB
JKHJIKOCTh YaCTH TeJIa;

Pemenue 3a1a4 Ha IPUMEHEHHE 3aKOHAa APXMME/Ia U YCJIOBHS IUIaBaHUs
Te;

YcrHslii onpoc;
nabopatopHas
padota Neg;
KOHTPOJIbHAS
pabora Ne4;
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Paznen 5. PaGora n MOLHOCTB. DHeprus

http://school-collection.edu.ru http:/fcior.edu.ru

5.1. | PaGoTa 1 MOLIIHOCTH 3 DKCIEePUMEHTAIbHOE ONPEICIICHNEe MEXaHUUECKOH pabOThl CHIIBITSKECTH| Y CTHBIN Opoc; — -
NP MaZeHUH TeJa ¥ CUJIbI TPSHUS IPH PABHOMEPHOM IEPEMEICHUH http:/ WWW'f'Z'ka'ru_ http://college.ru/fizika/
Tela 110 TOPHIOHTATHHON TIOBEPXHOCTH; http://www.schqol.mmt.ru ht_tp://kvant.mccme.ru/
Pacuér mourHocTH, pa3BUBaeMoil Ipu noabEMe 1o JecTHUlE; Pemenue http://www.e-sue_nge.ru/physms http://nano-edu.ulsu.ru
3a]a4 Ha pac4ET MEXaHNUECKOM pabOThl U MOILIHOCTH; http://www.all-fizika.com/

5.2. | IIpocTbie MeXaHU3MBbI 5 Onpeienenye BEIMTPHIIA B CUJIE TIPOCTHIX MEXaHU3MOB Ha ITpuMepe YcrHslii onpoc; http:// school—_cqllectlon.edu.ru http:// fu_or_.edu.ru
pbIvara, oABH>KHOTO M HETTOABIKHOTO OJIOKOB, HAKJIOHHOM IUIOCKOCTH; | JlaGopaTopHast http:// W\NW.fIZIka.ru. http://college.ru/fizika/
HccnenoBaHue yciioBusi paBHOBECHSI pbluara; pabota Ne9; http:// WWW'SChO.OI'mIDt'ru ht.t D://kvant.mecme.ru/
OO6Hapy)KeHHE CBOWCTB MPOCTHIX MEXAHU3MOB B Pa3JIHUHBIX nabopatopHast http:// WWW'e_SCIP‘_nFe'rU/ physics http:/nano-edu.ulsu.ru
HMHCTPYyMEHTaX U IIPUCIIOCOOJICHUSX, HCITOIb3YEMbIX B OBITYH TeXHHKE, a | pabora NelO; http://www.all-fizika.com/
TaKoke B XKUBbIX oprann3Max (MC — Guosnorus);
DKCIEePUMEHTAIBHOE JI0KA3aTeIbCTBO PABEHCTBA PabOT NPHIIPUMEHEHUU
MPOCTBIX MEXaHU3MOB;
Omnpenenenne KI1/I HakIOHHO# MIIOCKOCTH;
Perenne 3a1a4 Ha IPUMEHEHHUE TIPaBHJIa PABHOBECHSI pblYara 1 Hapacuér
KT,

5.3. | Mexauuueckas 3ueprus | 4 DKCHEepUMEHTAIBHOE ONpeeiICHHEe U3MECHEHNST KHHETHUECKOH U YcTHBII onpoc; http://school-collection.edu.ru http:/fcior.edu.ru

TIOTEHIINAILHOM YHEPTUH TeJIa TIPH €T'0 CKAaThIBAHMH IO HAKJIOHHOH
TIJIOCKOCTH;

dopmynupoBaHe Ha OCHOBE UCCIICOBAHNS 3aKOHA COXPAHEHHU s
MeXaHUYECKOW SHEPTUH;

OO0cyxieHUe IPaHUL] IPUMEHUMOCTH 3aKOHA COXPAHEHUS SHEPI U,
Pemenne 3a1a4 ¢ MCHOIB30BAHNEM 3aKOHA COXPAHEHUS SHEPTUH;

nmaboparopHas
pabora Nell;
KOHTPOJIbHAS
pabora Ne5;
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HWroro no paszgeny:
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Pesepsroe Bpemst

OBIIEE KOJIMYECTBO
YACOB I1O [TPOTPAMME

68

11

TEMATHWYECKOE IIJ/IAHUPOBAHHME 8 KJIACC

Ne
n/n

HaumeHoBanue
pasaesioB M TeM
NPOrpaMmal

KosmyecTBO 4yacoB

BCero

KOHTPOJIbHbIE
padoThI

IIpakTHYeckune
padoThI

JlaTa
H3y4eHHusd

Buabl 1e1TEJIbHOCTH

Buasl, Gpopmbl
KOHTPOJIsI

DJieKTpoHHbIe (I (POBbIe) 00pa3oBaTeIbHbIE
pecypchl

Paznen 1. TensioBble siBJEHUST

1.1.

CTpoeHne u CBOHCTBa
BelIecTBa

HabnroieHre 1 HHTepIpeTaIys OIBITOB, CBHIECTEIbCTBYIONIHX 00
aTOMHO-MOJIEKYJIIPHOM CTPOCHUH BEILIECTBA: OIIBITHI C pac-
TBOPEHHEM Pa3JINYHBIX BELIECTB B BOJE;

Pemrenue 3a1a4 110 OIEHUBAHHUIO KOJIHYECTBA AaTOMOB HIIH MOJICKYJT B
enuHnie 00bEMa BEIECTBA;

AHan3 TEKCTa APEBHUX aTOMUCTOB (Harpumep, hparMeHTa oMbl
Jlykpeuus «O npupoje Beliei») ¢ U3J10KeHneM 000CHOBaHHUH aTOMHOI]]
runoTe3bl (CMbICI0BOE uTeHue). OneHKa yoequTeIbHOCTH 3THX
000CHOBaHMIA;

OOBsicHeHNE OPOYHOBCKOT'O ABIXKEHHS, SIBICHUS TH(DDY3HH
pa3In4nii MeX 1y HIMU Ha OCHOBE ITI0JI0’KEHHH MOJIEKYIISIPHO-
KHHETHYECKOI TEOPUH CTPOCHHUS BEILIECTBA;

OOBsICHEHHE OCHOBHBIX Pa3/IN4Hil B CTPOCHHUH Ta30B, )KUIKOCTEH 1
TBEPABIX TEJI C HCIOJIB30BAHUEM TTOJI0XKEHUI MOJICKYIISIPHO-
KHHETHIECKOH TEOPHHU CTPOCHHS BEIIIECTBA;

[IpoBesieHNE OMBITOB IO BHIPAIMBAHUIO KPUCTAILIOB IIOBAPEHHON COITH
WM caxapa;

[IpoBeneHne 1 OOBSICHEHHE ONBITOB, IEMOHCTPHPYIOMIHX
KANMJUISIPHBIC SIBJICHHS U SIBIICHUE CMaulBaHMUS;

OOBsICHEHNE POJIN KaIMUISIPHBIX SIBICHUH JUIS TOCTYIUICHHS BOIBI B
opranu3sm pactenuit (MC — Guosorus);

Habnronenue, nposeeHne 1 00BbSICHEHHE OTIBITOB 10 HAOIIOICHHUIO
TEIIOBOTO PACUIMPEHHs a30B, )UAKOCTEH U TBEPIBIX TEI;
OOBsICHEHUE COXpaHEHHs 00BbEMA TBEPIBIX TEII, TEKY4YECTH
PKHJIKOCTH (B TOM YHCIIe, PA3HUIIBI B TEKYIECTH JUIS pa3HBIX
JKUJIKOCTEH), JaBJICHUS ra3a;

[IpoBeneHne ONBITOB, AEMOHCTPHPYIOIINX 3aBUCUMOCTD JJaBJICHHS
BO3IyXa OT €ro 00bEMa M HarpeBaHUs WIIH OXJIAXKICHHS, ¥ UX
00BSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHHS;

AHaH3 NIpaKTUIEeCKUX CUTYAIUH, CBI3aHHBIX CO CBOMCTBAMH Ira3oB,
PKHIKOCTEH 1 TBEP/IBIX TEIT;

'V CTHBIN
OTIpoC;
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1.2.

TenuoBble Npouecchbl

OOOCHOBaHME MPABHII U3MEPEHUS TEMIIEPATYPHI;

CpaBHEHHE Pa3IMYHBIX CHOCOO0B H3MEPEHHS M KAl TEMIIePaTyphl;
HabnroneHne 1 00bsICHEHHE OIBITOB, IEMOHCTPHPYIOIINX

M3MEeHEHNe BHyTPEHHE! YHePrUy Tela B pe3yIbTaTe TeIUIoNnepeadu i
[pabOTHI BHELTHHUX CHIT;

Habnronenue n 00bSICHEHUE ONBITOB, 00CYKACHUE TPAKTHICCKHX
CUTyanuii, IeMOHCTPUPYIONINX Pa3INYHbIe BUABI TEIUIONEpEIadun:
TEILIONPOBOIHOCTD, KOHBEKLIUIO, H3IyICHUE;

ViccnenoBaHue sIBICHHA TEIUIOOOMEHA IPH CMELIMBAaHUH XOJIOMHOM 1
ropstuei BOABI;

HaGutroieHne ycTaHOBIICHHUS! TEINIOBOTO PABHOBECHUS MEXKLy TOpsiueH 1
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XOJIOTHOM BOJIOIA;

Onpexenenue (M3MepeHUE) KOIHNIECTBA TEIUIOTHL, TOIYyYCHHOTO BOJOU
[IPY TEIUIOOOMEHE C HarPEeThIM METAITTMYECKUM LIHIIMHIPOM;
Omnpenenenne (U3MepeHUe) yASIbHOH TeIUIOEMKOCTH BEII[ECTBA;
Pemrenue 3agad4, CBI3aHHBIX C BEIYUCICHHEM KOJIMYECTBA TEIUIOTHI
TEIIOEMKOCTH IIPU TEIIIO00OMEHE;

AHaIu3 CUTYaIli IPAKTUIECKOT 0 UCIIOIb30BaHUS TETIOBEIX
CBOICTB BEIIECTB U MaTEPUAIIOB, HAIIPUMED B LIEJISIX
SHEeprocOepeKEHN: TEIION30IALHS, SHEProcOeperaroe KPbILIH,
TepMOAKKyMYJISITOPEI U T. [1.;

Habmnronenue siBleHUH HCIIApEHUs M KOHACHCAINY;

HccnenoBanue npouecca ncnapeHus pa3jinyHbIX )KUIKOCTEH;
OOBbsICHEHNE IBICHUI HCTIApEHUsI M KOHICHCAIIUU Ha OCHOBE
ATOMHO-MOJICKYJIIPHOTO YUCHHS;

HabmnroneHue 1 00bsiICHEHHE poLiecca KUIICHUs, B TOM YHCIIe
3aBHCHMOCTH TEMIIEPaTyphl KUIICHUS OT JaBJICHHS;

Omnpenenenue (I3MEepEeHNE) OTHOCUTEIIEHOM BIIXKHOCTH BO3/yXa;
HaGuroieHue npouecca raBieHus KpUCTAIUIMYECKOTO BEIECTBa,
HaIpUMep JIbAA;

CpaBHEHHeE [TPOIIECCOB IUIaBJICHHUS KPUCTAIUIMUECKHX Tell U
pa3Msr4eHus P HarpeBaHUKM aMOP(HBIX TeI;

Omnpenenenne (M3MEepPEeHNE) yASIbHOM TEIUIOTHI IUIaBJICHHS JIbJA.
OOBsICHEHNE SIBIICHUH IUTaBICHUS U KPHCTAJUIM3AIH Ha OCHOBE
ATOMHO-MOJIEKYJIIPHOT'O YUCHUS;

Pemrenne 3a1a4, CBI3aHHBIX C BEIYUCICHHEM KOJIMYECTBA TEIUIOTHI B
rpolieccax TeIUIoNepeaady IPH IUTaBICHUH 1 KPUCTAIUIN3AIHH,
HCNAPEHUH U KOHACHCALINY;

AHaIM3 CUTyalMi IPAKTUUECKOro IPUMEHEHHUS SIBJICHUI TUTaBJICHUS U
KpUCTAJUTH3AIIH, HaIIpAMeEp, T0JTyYeHNe CBEPXUHCTHIX MAaTEPHAJIOB,
coJieBast Tpelika u Jip.;

AHanu3 paboThl U 00BSICHEHUE MTPUHIIMIIA JEHCTBHS TEIIOBOTO
I(BUTATEIS;

BbrunciieHne KOJTHYeCTBa TEINIOThI, BBIACISIOIIETOCs IIPH CrOPaHuHI
pa3IMYHbIX BUIOB ToruuBa, U KI1/1 nuraress;

OOcysKaeHne SKOJIOTHYECKUX ITOCIECTBUI HCIIOIb30BaHUS
BUraTeNneil BHyTPEHHErO CTOPAHMUS, TEIIOBBIX U
ruaposnekTpocTaniuii (MC — 3KOJI0THUsl, XUMUS);

Wroro no pazneny

28

Pa3zien 2. DeKTpHYecKHe H M

ArHUTH

bl€¢ SIBJICHUS

2.1

DJIeKTpUUYecKHe
3apsabl. 3apsiKeHHbIe
Tela u uX
B3auMoJelicTBHe

7

0

HabmroeHue 1 mpoBeieHIE OTIBITOB MO AIEKTPH3ALNH TEN IIPU
CONPUKOCHOBEHUH M HHIYKITHEH;

HaGuro1eHue 1 00bSICHEHHE B3aUMOICHCTBHUS OJTHOMMEHHO U
Pa3HOMMEHHO 3aPSHKEHHBIX TET,

OOBsICHEHUE PUHIUIIA ISHCTBHS DJIEKTPOCKOIA;

OOBsICHEHNE SBICHUH 2IEKTPH3ALUH IIPU COPUKOCHOBEHUH TEI 1
WHIYKIHEH C HCIIOIb30BAHUEM 3HAHUI O HOCUTEISIX DIEKTPHIECKHX
3apsi/I0B B BEIIECTBE;

Pacnio3naBanue 1 00BSICHEHHE SIBIICHUH JIEKTPU3AIUH B T10-
BCEIHEBHOM KM3HU,

HaGuroienne n 00bsICHEHUE OIBITOB, HILTFOCTPUPYIOIINX 3aKOH
COXpaHCHHS DICKTPHYCCKOTO 3apsiia;

Habro1eHre OIBITOB IO MOJICITUPOBAHUIO CHIIOBBIX JIMHHIMA
2JIEKTPUYECKOTO OIS,

VccenoBanue qeiCTBHS DIEKTPUIECKOTO TIOJIS HA IPOBOIHUKHA U
TNDJIEKTPHKH;

[TucbMeHHbIHN
KOHTPOJIb;

http://school-collection.edu.ru http:/fcior.edu.ru

http://www.fizika.ru http://college.ru/fizika/
http://www.school.mipt.ru http://kvant.mccme.ru/

http://www.e-science.ru/physics http://nano-

ledu.ulsu.ru
http://www.all-fizika.com/



http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://nano-edu.ulsu.ru/
http://www.all-fizika.com/

2.2.

MocTostHHBIH
JIeKTPUYECKUI TOK

20

Habmronenne pa3IHIHBIX BUAOB ACHCTBUS HIEKTPUIECKOTO TOKA U
0OHapy)KEHUE dTUX BUAOB ACHCTBHS B IIOBCETHEBHOM KU3HH;
COopKa 1 HCIIBITAHUE DJIEKTPHYECKOH [IETTH TOCTOSHHOI'O TOKA;
l13MepeHne CHITBI TOKa aMIIEPMETPOM;

l3MepeHne HIeKTPUISCKOT0 HAIPSDKEHHSI BOJIETMETPOM;
[IpoBeneHue 1 00bSICHEHHE OIBITOB, JEMOHCTPUPYIOLINX
3aBHCHMOCTS DJIEKTPHUYECKOTO CONPOTHUBIICHUS IPOBOTHHIKA OT €T0
TUTAHBI, IIOINAAN ONIEPEYHOr0 CeUeHHsI M MaTepHuaa;
VccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, IPOTEKAIOIETO Yepes3
[PE3UCTOP, OT CONPOTHUBIICHUS PE3UCTOPA M HALIPSHKEHUS Ha PE3UCTOPE;
[IpoBepka mpaBuiIa CI0KEHHS HAIPSHKEHUH IIPH ITOCIIEI0BATEIEHOM
COCZIMHEHUU JIBYX PE3UCTOPOB;

[IpoBepka ImpaBuIIa ISt CHIIBI TOKA IIPH MapaJUICIbHOM COSAHHEHHU
[PE3UCTOPOB;

AHaM3 CUTYaLMH 0CJI€I0BATENLHOIO U [apaJlICIIbHOTO
COCIMHEHHS [IPOBOIHUKOB B JIOMAIITHUX MIEKTPUIECKUX CETSIX;
Pemenue 3aa4 ¢ ucnonb3oBaHueM 3akoHa OMa u popMyt pacuéra
2JIEKTPUYECKOr0 CONPOTUBIIEHHS [IPU OCIEI0BATEIbHOM U
napayieIbHOM COSIHHEHHHU IIPOBOIHUKOB;

Omnpenenenue paboTHI ATEKTPUIECKOT0 TOKA, IPOTEKAIOIIET0 Yepe3
pe3uctop;

OrnpeeneHne MOITHOCTH AJICKTPHUECKOr0 TOKa, BEIIEIIEMON Ha
pesucrope;

lccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Yepe3 JIAMIIOUKY OT
HaIPsDKEHUS Ha Hell;

Ornpenenenune KI1/I HarpeBarerns;

Hccnenopanue npeodpa3zoBaHus SHEPTUU IIPU NOAbEME rpy3a
2JIEKTPOABUIATENIEM;

OOBsICHEHNE YCTPOICTBA M IPHHIUIA ISHCTBIUS JOMALTHAX
2JIeKTPOHATPEeBaTEeIbHBIX IPUOOPOB;

OO0bsiCHEHHE IPUIUH KOPOTKOT'O 3aMbIKaHUS U IPUHIINIA AeHCTBUSA
[UTaBKUX NIPEeOXpaHUTeNel;

Pemenne 3agau ¢ nucnonb3oBanuem 3akoHa Jlxxoyns—Jlenna;
HabmroeHre BOSHUKHOBEHHS 9IEKTPUIECKOr0 TOKA B )KUAKOCTH;

KontponbHas
paborta;
JlaGoparopHast
paborta;

http://school-collection.edu.ru http:/fcior.edu.ru

http://www.fizika.ru http://college.ru/fizika/
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http://www.e-science.ru/physics http://nano-
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2.3.

MarauTHbl€e sIBJIEHUS

MccnenoBanue MarHUTHOTO B3aMMOAEHCTBHSI TOCTOSTHHBIX MATHUTOB;
l3ydeHre MarHUTHOTO MOJISI IOCTOSIHHBIX MAarHUTOB IPHU X
00BeIMHEHUH U pa3ieIcHUH;

[IpoBeneHye OMBITOB 10 BU3YaIN3aI[HH1 [IOJIS HOCTOSHHBIX MATHUTOB;
3yueHue sBICHUSI HAMarHUUMBaHUs BellecTBa; Vccienopanue

e CTBHA 2IEKTPUIECKOr0 TOKAa Ha MATHUTHYIOCTPEIIKY;

[IpoBeieHNE ONBITOB, IEMOHCTPUPYIOIIMX 3aBUCUMOCTb CHJIBI
B3aHMO/ICHCTBUS KATYIIKU C TOKOM U MarHUTa OT CHJIBI
HAIpPaBJICHUs TOKA B KaTyIIKe;

AHaU3 CUTyalui NPaKTHYECKOro MPUMEHEHHS IEKTPOMArHUTOB (B
OBITOBBIX TEXHUYECKUX YCTPOHUCTBAX, IPOMBIIITICHHOCTH, MEAUIIUHE);
M3yueHue 1eHCTBUS MarHUTHOTO TOJIsl HA TPOBOHUK C TOKOM;
M3ydenue nelcTBUS 2IIEKTPOIBUTATEIS;

MN3mepenue KI1J] anexkTpoaBuraTensHoi ycTraHOBKY; Pacrio3HaBaHue u
aHaIIN3 Pa3THYHBIX IPUMCHEHHH 2JIEKTPOABHraTeNel (TpaHCIoPT,
OBITOBBIC YCTPOWCTBA U JIP.);

JlaGoparopHras
pabora;

http://school-collection.edu.ru http:/fcior.edu.ru

http://www.fizika.ru http://college.ru/fizika/
http://www.school.mipt.ru http://kvant.mccme.ru/

http://www.e-science.ru/physics http://nano-

ledu.ulsu.ru
http://www.all-fizika.com/

2.4.

DJ1eKTPOMArHUTHasA
WHAYKIHUS

OIBITHI 110 UCCIIEOBAHUIO SBJICHUS 3JICKTPOMArHUTHOM MHAYKIIUN:
Hcciel0BaHlEe N3MEHEHUH 3HaY€HUs U HalpaBJIeHUs UHIYKIIMOHHOTO
TOKA,

YcTHBIN o1poc;
[TucbMeHHBINH
KOHTPOJIb;

http://school-collection.edu.ru http:/fcior.edu.ru

http://www.fizika.ru http://college.ru/fizika/
http://www.school.mipt.ru http://kvant.mccme.ru/

http://www.e-science.ru/physics http://nano-

ledu.ulsu.ru
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PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 10
YACOB I1O [TPOTPAMME

TEMATHYECKOE IIV/IAHUPOBAHHUE 9 KJIACC

Ne | HaumeHoBaHue pa3eioB U TeM KoanyecTBo yacoB Jara Buasl gesaTe1bHOCTH Buasi, DJIeKTPOHHBIE
n/n | nporpaMmsI H3y4eHHust 0OpMBI n¢ppoBbIe
porp BCEro | KOHTPOJIbHBIE | IPAKTHYECKHE Yy $op (wnpp )
KOHTPOJIs o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznen 1. Mexann4yeckue siBJeHUs
1.1. | Mexannyeckoe JBHKEHHE U 10 1 2 AHanu3 ¥ 00CyXAeHHE Pa3INYHbIX IPUMEPOB MEXaHUIECKOTO/IBHIKCHNS, VerHbi Egp'xig?oioééto:‘hecuOn'Edu'ru
. . p: . .
CIoCco0bI ero ONMUCAHUS O06cyxIeHne TpaHUL] IPUMEHUMOCTH MOJICIIH «MaTepUAIIbHASTOUKAY; or1poc; hito://www fizika.ru
. p: . .
OnucaHyue MEXaHUYECKOro JABMKEHHS pa3IMuHbIMU criocobamu(ypaBHenue, | [lncbMeHHbIi htt://coll ruffizikal
Tabnua, rpaduk); AHaIU3 KUZHEHHbBIX CUTYALUH, B KOTOPBIX MPOSBISETCS | KOHTPOJIB; h ttp: / /me' # Lmiot.r
OTHOCHUTEJIbHOCTh MEXaHHUYECKOTO KontponsHas p. -SCNOOL.MIPL.T'U
. . http://kvant.mccme.ru/
AUBHDKCHI, pabora; http://www.e-science.ru/physics
HaOnroneHre MexaHM4ecKOro JIBMKEHUs! TeJla OTHOCUTEIbHOPA3HBIX TEN 3auer; h ttp: Jinan : quul r phy:
0TCuéTa; IpakTuyeckas http: 7 ano-e "u fu SE u /
CpaBHeHHUE ITyTel U TPACKTOPUI JBHKEHHUS OHOTO U TOTO )K€ Tela pabora; R/IWWW.81-T1Z1K8.0M
OTHOCHTEJILHO Pa3HBIX TeJ OTCUETa; TectupoBanue;

Ananm3 Texcta ['ammes 06 OTHOCHTENBHOCTH IBVKESHHS; BHITOTTHEHHE
3a/laHUH MO TEKCTy

(CMBICIIOBOE YUTEHUE);

Omnpenenenne cpenHeil CKOPOCTH CKOJIbKEHHS OpYCKa HIIN JIBUKCHIS
[IapUKa 10 HAKJIOHHOH IIIOCKOCTH;

Ananus 1 00CyxaeHHe CIIOCO00B MPUOTHKEHHOTO ONPEIEeHUS
MTHOBEHHOH CKOPOCTH;

OmnpezeneHne CKOPOCTH PaBHOMEPHOTO ABIDKEHHS (IIApHKa B KHIKOCTH,
MO/JIEJH 3JIEKTPUUECKOr0 aBTOMOOMIIS U T. I1.);

OmnpeneneHne ITyTH, IPOHIEHHOTO 3a JAHHBIH IPOMEXYTOK BPEMEHH, U
CKOPOCTH Tena Mo rpadyKy 3aBHCUMOCTH ITyTHPABHOMEPHOTO ABIKEHHUS OT
BpPEMEHH;

O0cyxieHIe BO3MOXKHBIX IIPUHIMIIOB AEHCTBUS IPHOOPOB, H3MEPSIONIHX
CKOPOCTH (CNIUIOMETPOB); BeraucieHne myTH U CKOPOCTU IPU
PaBHOYCKOPEHHOM IIPSIMOIMHEITHOM JIBI)KCHUH TENa;

OnpeneneHne MPONHICHHOrO IMMyTH H YCKOPEHHS IBHKEHU Tena Mo rpaduky
3aBHCHMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOIHHEHHOTO JBHKEHUS
Tena OT BPEeMeHH;

OmnpeneneHne yCKOPEHHUs Teja MPU PaBHOYCKOPEHHOM JIBIDKEHHH MO
HaKJIOHHOI! IIockocTy; Vi3Mepenne neproia 1 4acTOTHI 00paIieHus Tena mo
OKPY’KHOCTH;

OmnpeneneHne CKOPOCTH PaBHOMEPHOT'O ABI)KEHHS Tella 10 OKPY)KHOCTH;
Pemnrenue 3aau Ha onpeseneHNe KHHEMATHIECKUX XapaKTePUCTHK
MEXaHHYECKOTO JBIKCHUS Pa3THIHBIX BUIOB;

PacriozHaBanue U NPUOIIIHKEHHOE ONMCAHHE PA3TNYHbIX BHIOB
MEXaHHYECKOTO JBIKCHUS B IPHPOJIE U TEXHUKE (Ha IPHMepax CBOOOIHO
MaJAIONIUX TeJ, JBIKCHHS )KHBOTHBIX, HEOSCHBIX TeJl, TPAHCIIOPTHBIX
CPEICTB U JIp.);
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1.2.

B3aumopeiicTBue Tea

20

Habnronenue u o6cyIeHUE ONBITOB C ABMXKCHUEM Tela NP YMEHBIICHHN
BIIMSIHUSL APYTUX TeJl, IPEIATCTBYIOLINX IBHKCHUIO;

Anainu3 Texcta ["anues ¢ onucaHueM MBICICHHOTO SKCIIEPHMEHTa,
00OCHOBBIBAIOIIECTO 3aKOH MHEPIMH; BBINOJHEHHUE 3aJaHUI 10 TEKCTY
(CMBICIIOBOE YTEHUE);

OOcyxIeHre BO3MOXKHOCTH BBIIIOJIHEHHUSI 3aKOHA HHEPLIMHU B Pa3ITUYHbBIX
cucremax orcuéra; Habmoaenue u 00CykIeHne MEXaHUUECKHX SBJICHHM,
MPOUCXOISIIIKX B cucTeMe oTcuéTa « Tenexkkannpu e€ paBHOMEPHOM U
YCKOPEHHOM JBH)KCHHU OTHOCHUTENIBHO KabuHeTa Gpu3nky;

JlelicTBUS ¢ BEKTOPAMH CHJI: BHIIIOJIHEHUE 3aaHHUM 110 CIIOKESHUIO U
BBIYUTAHUIO BEKTOPOB;

HabnroneHue n/uin npoBeeHre ObITOB, JEMOHCTPUPYIOIIHX 3aBUCHMOCTD
YCKOpEHHS Tella OT MPHUIIOKEHHON K HEMY CHJIBI U MacChl TeJa;

Ananus 1 00bsCHEHHE SABJICHUI € UCIIOIb30BAaHUEM BTOPOTO 3aKOHA
HeroToHa;

Pewienue 3a1a4 ¢ UCIOJIL30BaHWEM BTOPOTo 3akoHa HbIOTOHA 1 IpaBmIia
CIIOXKEHUSI CHJL;

Omnpezenenne )KECTKOCTU MPYKUHBL,

AHaM3 CUTyalri, B KOTOPBIX HAOJIIOAAI0TCS yIpyrue AehopMaiyu, U ux
00BsICHEHHUE C

HCIOJIb30BaHKHEM 3aKoHa ['yka;

Pewienue 3ama4 ¢ uCroib30BaHueM 3akoHa ['yka;

HccrnenoBanue 3aBHCUMOCTH CHIIBI TPEHUS CKOIBKEHHS OT CHIIBI
HOPMAJIbHOTO JaBJICHUSL.

O0cyxIeHNE Pe3yIbTaTOB UCCIICOBAHNS;

Onpenenenue K03GPUIUEHTA TPSHUS CKOIBXKCHHS;

W3mepeHue CUITbI TPEHUsI TIOKOSL;

Penrenue 3aa4 ¢ HCOIB30BaHUEM (HOPMYJIBL TSI CUITBI TPEHUS
CKOJIb)KCHUS,

AHAITH3 ABHKCHHS TEI TOJIBKO MO ICUCTBHEM CHIIBI TSHKECTH —
CBOOOIHOTO MMaICHUS;

OOBsSCHeHNE He3aBUCUMOCTH YCKOPEHHS CBOOOJHOTO MAaZCHUS OT
Macchl Tena,

O11eHKa BETHYMHBI CHITBI TATOTEHHS, ACHCTBYIOIIECH MEXKIY IBYMS
TeNaMu (UL pa3HBIX Macc); AHAIN3 JBIKSHUSI HEOSCHBIX TeJ 0]
JEeHCTBHEM CHITBI TSATOTEHHUS (C HCIIOIb30BAHHEM JOMOTHUTENbHBIX
HUCTOYHHUKOB HH(pOpMALHN);

Pemnrenne 3a1ad ¢ HCIIOIBE30BaHUEM 3aKOHA BCEMUPHOTO TATOTCHUS U
(bopMyIIBI 75T pacu€Ta CHIIbI TSHKECTH;

AHAITH3 OPUTHHAIBHOTO TEKCTA, OMUCHIBAIOIIETO MPOSBICHHS 3aKOHA
BCEMHPHOTO TATOTEHVSI; BBINOIHEHHE 33IaHUH 110 TEKCTY (CMBICIIOBOE
YTEHHE);

Habnronenue 1 00CysK/IeHHE ONBITOB IO M3MEHEHHIO Beca Tella Mpu
YCKOPEHHOM JIBM)KEHHHU; AHAIIM3 YCIOBHI BOSHHKHOBEHHS

HEBECOMOCTH U MIEPErPy3KH;

Pemrenve 3a/1a4 Ha ONpe/IeNiCHIE BECA TENlA B PA3IUYHBIX YCIOBHSX;
AHaIH3 cwi1, JeHCTBYIOIINX Ha TENO, MOKOsIIeecs Ha OIIope;
Omnpeenenne MEHTPa THKECTH Pa3IHIHbIX TEI,

VYerubiit
0Ipoc;
KonrponbHas
paborta;
IpakTuyeckas
paborta;
Tectuposanue;
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1.3.

3aKOHBI COXpaHEeHHS

10

Habmronenue u o6cyIeHHE OIBITOB, JEMOHCTPHPYIOIIHX IIeperady
HMITyIIbCa IIPU B3aHMOJICHCTBHH Tel, 3aKOH COXPAaHEHUS UMITYIIbCa IIPU
a0COIOTHO YIPYroM U HEYNPYToM B3aUMOJCHCTBHU TelT; AHAIN3 CUTyallui
B OKPY’KaloIEH )KU3HU C UCTIOIb30BAHUEM 3aKOHA COXPAHEHHS UMITYJIbCa;
PacniozHaBaHue SBICHUS PEaKTHBHOTO JBIDKCHUS B Ipupoze U Texauke (MC
— Ouonorus); [IpuMenenne 3aKoHa COXpaHEHHS UMITyJIbca U1 pacdéTa
pe3yIbTaToB B3aUMOAEHCTBY TeN (Ha IpUMepax Heynpyroro

VCTHBIT
orpoc;
ITucemennsbIit
KOHTPOJIB;
KonrponbHas
paborta;
3ayer;

http://school-collection.edu.ru
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B3aHMOJEHCTBUSI, YIIPYroro HEHTPATbHOIO B3aUMOEHCTBHS IBYX Ipaktnueckas  |http://www.all-fizika.com/
OJHMHAKOBEIX TEJl, OJJHO U3 KOTOPBIX HEHOIBIDKHO); paborta;
Pemienue 3a1au ¢ MCIOIB30BaHUEM 3aKOHA COXPAHEHUS UMITYIIbCA; Tectuposanue;
OmnpenenerHne paboTh! CUIIBI YIPYTOCTU MIPU HOABEME Ipy3a C
HCTIONB30BaHUEM HEIOIBIDKHOTO U TIOJBIKHOTO OJIOKOB;
W3mepenue MOIHOCTH;
V3mepenue NOTeHNNAIBHO PHEPIHHU YIPYTo Ae(OPMUPOBAHHON NIPYKUHEL;
V3mepeHne KHHETHIECKOH YHEePIUH Tella M0 JJIMHEe TOPMO3HOTO ITyTH;
DKCIIEpUMEHTAJIbHOE CPABHEHUE U3MEHEHHUS TOTCHLUAIbHOU U
KMHETHYeCKOU SHepTuil Tela IpH JBIKSHUH 110 HAKIOHHOU INIOCKOCTH;
DKCIeprMeHTaNbHas IPOBEPKa 3aKOHA COXPAHEHHSI MEXaHNIECKOI YPHEPTHU
MPU CBOOOAHOM TaJCHUH;
ITpuMeHeHNe 3aKOHA COXPAHECHHUS MEXaHHIeCKOH SHepruH A7 pacuéra
MOTEHIUATEHOH 1
KMHETUYECKOH SHeprui Tena;
Penrenue 3aau ¢ UCIIONB30BAHUEM 3aKOHA COXPAaHEHUS] MEXaHUIECKOH
JHEpPIUH;

Hroro no pazueny 40

Paznen 2. MexaHn4yeckne KoJ1e¢0aHUs H BOJHbBI

2.1. | MexaHnuyecKue KoJeGaHus 7 Hab6monenue konebanuii mo neficTBueM CHII TSDKECTH U yIPYTOCTH U YcrHblit httpf//sc_h ool-collection.edu.ru
00OHapy)XeHHUE MOJ0OHBIX KOJIEOaHH B OKPYKAIOIIEM MHPE; or1poc; m‘w
AHanm3 KonebaHU Tpy3a Ha HUTH U Ha npyxuHe. OnpenencHue KouTtponbHas hjlw
4acTOThI KosiebaHuit pabora; http://col que.ru/f|2|k§1/
MaTEMaTHYECKOro U IMPY>KUHHOI'0 MasiTHUKOB; IpakTuyeckas http://WWW.SChOOI.mIDt.ru
Habmronenue u oObsCHEHHE SBICHUS PE30HAHCA; pabora; http://kvant.mcc_me.ru/ .
HccnenoBanue 3aBUCUMOCTH NEpHO/Ia KOJIeOaHUH MOBELIEHHOTO K TectupoBanue; Egg:Zm's&?ﬁgﬁ%umhvycs
HUTH 3a OT JUIMHBI HUTH; [IpoBepka He3aBUCHMOCTH IIEpHoa : P
Ko.rIeGI;;I}II/H?I Tpys3a, Hoz{BemeHngo KpHeHTe, OT MacChl rpy3£; http://www.all-fizika.com/
HaOmonenue u 00Cyk/1€HUE ONBITOB, IEMOHCTPUPYIOLIUX
3aBHCHMOCTB [IEPHOa KOJIeOaHHIT PYKHHHOTO MasTHUKA OT Macchl
rpy3a u XKECTKOCTH IPYKHUHEI;
[IpuMeHeHre MaTeMaTHYECKOTO U IPYKUHHOTO MAasSTHHKOB B
KavecTBe MOJENIeH JUIs ONMCaHUs KoJleOaHUH B OKPY)KAIOIIeM MHUDE;
Pemrenne 3a1au, CBI3aHHBIX ¢ BEMUCICHUEM WM OL[EHKOI 9aCTOTHI
(nepuona) konebaHuii;

2.2. | MexaHn4YecKHe BOJIHBI. 3BYK 8 OOHapyeHre U aHAIIH3 BOJTHOBBIX SIBICHHI B OKPYIKAIOLIEM MHUDE; E::D:x?:::ihoclj’oelgl:JoII‘lIJecnon.edu.ru
Habmonenue pacrpoctpaHeHHs TPOAOIbHBIX U ITONEPEYHbIX BOJIH (Ha ﬁ
MoyenH) U oOHapy)keHHe aHaJIOTHYHBIX BHIOB BOJIH B IIPUPOJE (3BYK, PW—% o
BOTVIHEIC BOTHEL); . http://www.school.mipt.ru
Beraucnenye QIUHBI BOJHBI M CKOPOCTH PACIPOCTPAHEHHUsI 3BYKOBBIX BOIIH; :
DKCIEepHIMEHTAIBHOE ONPEeIeIeHHEe IPAHHI] YACTOTHI CIBIIIIMBIX 3ByKOBBIX htm'//kvant'mcc.me'rw .
KoneGanHii; http://www.e-science.ru/physics
Hab6mrogenne 3aBHCHMOCTH BBICOTHI 3ByKa OT YacTOTHI (B TOM YHCIIE C http://nano-edu.ql§u.ru

http://www.all-fizika.com/

HCTIONB30BaHUEM
MY3BIKaJIbHBIX HHCTPYMEHTOB);
HaOmnronenue un 00bsCHEHHE SIBICHUS aKyCTUYECKOTO PE30HAHCa;
AHaIN3 OPUTHHAIBHOTO TEKCTA, MIOCBAIIEHHOTO HCIIOIb30BaHUIO 3BYKa (I
yIBTPa3ByKa) B TEXHUKE (IXOJIOKALNS, YIAbTPA3ByK B METHIIMHE H JP.);
BBINOJHECHHE 33JaHUH 10 TEKCTY (CMBICIIOBOE YTCHHE);
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Paznen 3. SHBKTPOMaFHl’[THOC 110J1€ M 3JIEKTPOMArHUTHbIE€ BOJIHBI
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3.1. | DyIeKTpOMArHUTHOE 110JIe ¥ 6 Ioctpoenue paccysxieHuii, 000CHOBBIBAIOIIUX B3aUMOCBSI3b YcerHblit
3/1eKTPOMATHHTHbIE BOJHBI 9JIEKTPUYECKOT0 M MarHUTHOTO T0JIeH; DKCIIEpHMEHTAIbHOE U3YUEHHE 0Ipoc;
CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH (B TOM YHUCJIE C TIOMOILbIO MOOHILHOIO
TenedoHa);
AHaJi3 PeHTTeHOBCKHUX CHHMKOB Y€JIOBEYECKOI0 OpPraHU3Ma;
AHaJIH3 TEKCTOB, OMHUCHIBAIOIIUX IPOSIBIECHUS JIEKTPOMAarHUTHOIO
H3JTy49eHNUs] B IPUPOJE: )KUBBIE OPTaHU3MBI, H3ITyUCHHsI HEOSCHBIX Tel
(CMBICIIOBOE YTEHUE);
PacnozHaBanue 1 aHaIU3 Pa3IUYHBIX IPUMEHEHUH 3JIEKTPOMAarHUTHBIX BOJIH
B TEXHHUKE;
Perenue 3aa4 ¢ ucrosib3oBaHueM (HOPMyI1 Uil CKOPOCTH
9JIEKTPOMATHUTHBIX BOJH, JUIMHBI BOJHBI M YACTOTHI CBETA;
Hroro no paznery 6
Paznen 4. CBeToBBI€ SIBJICHHS
4.1. | 3akoHbI pacnpocTpaHeHus cBeta | 6 Hab6moneHue onbITOB, JEMOHCTPUPYIOIIHX SBJICHHE IPSIMOIUHEIHOro YcrHblit httpi//sc_hool-colIectlon.edu.ru
pacnpocTpaHeHus cBeTa (BO3HUKHOBEHHE T€HU U MOIYTEHH), H UX o1poc; m‘w
HHTEPIIPETanys ¢ UCIO0JIL30BAHUEM ITOHSTHS CBETOBOTO JIy4a; ITucsMeHHBIH h—“‘w
OOBsSCHeHNE 1 MOJEIUPOBAHIE COJTHEYHOTO ¥ JIyHHOT'O 3aTMEHUI; KOHTPOJIb; http:// college.ru/ f'Z'kfa/
HccnenoBanue 3aBUCUMOCTH YIJIa OTPAXKEHUS CBETOBOIO JIy4a OT yriia KonrponbHas http://WWW.SChOOI.mIDt.ru
—_— paboTa; http://kvant.mcc_me.ru/ _
V3ydenune cBOHCTB N300pakeHNs B INIOCKOM 3epKae; IpakTuyeckas http://WWW.e-suence.ru/phv5|cs
Hab6monenue u 00bsCHEHHE OIBITOB II0 MOIy4YEHHUIO H300paKeHHH B paborta; http.//nano-edu.l_]l§u.ru
. |http://www.all-fizika.com/
BOTHYTOM H BBIITYKJIOM 3epkayax. Ha0Omonenue u o0bscHeHne onblToB o | TectuposaHue;
MIPEIOMIICHUIO CBETA HA FPAHUIIE Pa3IMIHBIX CPeJl, B TOM YHCIIE OIBITOB C
MIOJIHBIM BHYTPEHHUM OTPaXKEHUEM;
VccnenoBanye 3aBHCUMOCTH yIJla IPEJOMIIEHHS OT yIJla IIaJIeHUs CBETOBOTO
JIy4a Ha TPaHUIE«BO3TyX—CTEKIION;
PacnosnaBanue siBJIeHUI OTPAKEHUS U MPETIOMIIEHHS CBETA B IOBCEIHEBHOM
JKU3HH. AHAJIH3 ¥ O0BSICHEHHE SIBJICHHS ONITHIECKOTO MHUPaXa;
Pemnrenne 3a1ad ¢ HCIIONB30BaHNEM 3aKOHOB OTPAXKEHUS U IIPETIOMIICHUS
CBETa;
4.2. | JIuu3bl 4 oNTHYECKHE NPUGOpLI | 6 IMoydenne n300paXkeHHIl ¢ MOMOIIBIO COOMPAIOIIEH B paccenBaromeit YcTHbIi Ettpillsc_h ool-collection.edu.ru
JIMH3; ompoc; w
Omnpenenenne GOKyCHOr0 pacCTOSHUS M ONTUYECKOI CHIIBI cobuparommei ITnceMennbIit h—uw
HH3BL: KOHTPOIE; http://colleqe.ru/fmk_a/
AHaIIN3 yCTPOHCTBA ¥ NPHHIUIIA NEHCTBAS HEKOTOPBIX ONTHYE CKUX KonTtpomnbHas http:/ fwww.school. mipt.ru
prOopoB: (oToamnmnapara, MUKpockona, Teieckona(MC — Ouomorus, paborta; http://kvant.mcc_me.ru/ .
ACTPOHOMHS); TpaxTiueckas http://www.e-smence.ru/physms
AHaIH3 ABICHUN OJIM30PYKOCTH M JAIbHO30PKOCTH, IPHHIIUIA JeHCTBUS paborta; http.//nano—edu.L_JI_su.ru
. http://www.all-fizika.com/
oukoB (MC — Ouonorus);
4.3. | Pasiio:keHue 0eJIoro cBera B 3 HabroieHue 1o pasinoxeHuIo 6eIoro cBeTa B CIeKT; YcTHbII
CHEKTp Habnronenre n o0bsCHEHHE ONBITOB 110 MOJYYSHHUIO OEIOro CBeTa MpU orpoc;
CIIO)KEHUH CBETA PA3HBIX I[BETOB;
IIpoBenenue n 0OBICHEHNE OMBITOB IO BOCIIPUSTHIO IIBETA PEIMETOB
IPH MX HAOJIIOICHUH Yepe3 I[BETOBbIC QHIBTPHI (IIBETHBIC OUKH);
Hroro no pazneny 15
Paznen 5. KBantoBbIe siBJIeHUS
51. | m 4 . http://school-collection.edu.ru
1. | McnyckaHue U NOIJIOLIEHUE CBETa O0cysxenue nenu onbIToB Pesepdopaa mo uccneaoBaHuIo aTOMOB, Yerubiid http://fcior.edu.ru
aToMOM BBIJIBUSKEHHE THIIOTE3 O BOBMOMKHBIX Pe3yJIbTaTax ONBITOB B oIpoc; R

3aBUCHUMOCTH OT IpE€ANogIaraéMoro CTpo€Hus aToMoB, (bOpMy.TIPIpOBaHI/Ie
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BEIBOJIOB U3 PE3YIbTaTOB OIIBITOB;
O6cyxeHue NpOTHBOPEUNH IITaHETAPHOH MOJIEIN aTOMa U OCHOBAHUIT
Jutst runotessl bopa o cramoHapHbIX OpOUTaX 3JIEKTPOHOB;
Hab6mroneHne CIIONIHBIX M IMHEHYATBIX CHEKTPOB U3IIydeHUS
pa3nuuHbIX BemecTB. OObsACHEHNE THHEHYaThIX CIIEKTPOB U3IIYICHUS;

http://www.school.mipt.ru

http://kvant.mccme.ru/

http://www.e-science.ru/physics

http://nano-edu.ulsu.ru

http://www.all-fizika.com/

http://school-collection.edu.ru

5.2. | CTpoeHne aTOMHOrO siApa 6 O06cyxneHie BO3MOXKHBIX THIIOTE3 0 MOJEISIX CTPOCHUSI S/Ipa; VYerHbrit htto://foior edu ru
. p: . .
OmnpezeneHne cocTasa saep IO 3aaHHBIM MacCOBBIM U 3apsI0BEIM orpoc; hito://www fizika.ru
o p: . .
YHCIIaM U T10 TIOJI0XKEHHUIO B IIEPHOJHIECKON cucTeMe dneMenToB (MC http://colleqe.ru/fizika/
— XUMHs), : : -
A ); o http://www.school.mipt.ru
HaJIM3 H3MEHEHHs COCTaBa Spa U €ro MOJIOXKEHUS B IEPHOJHICCKON http://kvant mceme.ru/
CUCTEME TIpH 8- : PP .
P . http://www.e-science.ru/physics
paauoakTuBHOCTH (MC — Xumus); http://nano-edu.ulsu.ru
VccnenoBaHue TpeKOB a4acTHII IO TOTOBBIM (oTorpadusim; : PR
http://www.all-fizika.com/
OOHapyxeHne 1 U3MEpEeHHe PaIHaIOHHOr0 (JOHA C IOMOIIBIO
J03HMETPa, OLIEHKa ero
HMHTEHCHBHOCTH;
AHaIN3 ONOJIOTUYECKUX N3MEHEHHUH, IPONUCXOIINX TT0]] AeHCTBUEM
paanoakTUBHBIX U3nyyenuit (MC — Ouonorus);
Hcnonp3oBaHKe paoaKTUBHBIX U3ny4eHuid B meaunune (MC —
Onoorus);
http://school-collection.edu.ru
5.3. | Sinepuble peakuun 7 1 Pemnenue 3aiau ¢ HCIIONB30BaHNEM 3aKOHOB COXPAHEHHSI MACCOBBIX U htto://foior edu ru
p: .edu.
3ApANIOBBIX "IHCCH Ha http://www.fizika.ru
i: Nup://WWW.TIZIKa.ru
olpeielieHHE Pe3yNIbTaTOB SIEPHBIX peaKluil; aHaIU3 BO3MOXKHOCTH HIIH hitn://collede.ruffizika/
HEBO3MOXKHOCTH SIIEPHOI peakiuu; p. ge. .
. N http://www.school.mipt.ru
OreHKa SHEPTUH CBS3M SIEP € UCHOJIL30BAHIEM (hOPMyYITbl DHHINTEHHA; htto://kvant. meeme.ru/
O0cyx/eHre NepCreKTHB UCIOIb30BaHHS YIIPABIISIEMOIO TEPMOSIEPHOTO D. * r— .
CHETe3a: http://www.e-science.ru/physics
5 .
O6cyx1eHre TPENMYIIECTB 1 3KOJIOTHIECKUX TIPo0OIIeM, CBA3aHHBIX C http://nano edu.l_J|§u.ru
N . ) http://www.all-fizika.com/
sinepHoit sHepreTukoit (MC —aKonorus);
Hroro no pazneny 17
Paznen 6. IloBTOpUTE/ILHO-00001IAIOILUIE MOTY.T
6.1. | CucremaTusanusi u 00001IeHNe 9 Brinonnenue yueOHbIX 3aJaHuil, TPEOYIOLUIMX JEMOHCTPALIN VcerHbIi Egpx:Ch oroléco'l‘lectlon.edu.ru
i . p: .edu.
TpeIMETHOTO COAEP:KAHUS U KOMIIETEHTHOCTEH, XapaKTepU3yIOLIUX €CTeCTBEHHOHAYYHYIO or1poc; htto:/. /\(,:\;\?er fiuzilga "
: i i nup://WwWw.TIzika.ru
ONBITA /IeATEILHOCTH, IPaMOTHOCTE:- IPUMEHEHNUSI OJIyIeHHbIX 3HAHUH IS HAyIHOTO ITucsMeHHSbIIH httn://collede.ru/ fiZiLIi a
NPHOOPETEHHOTO NPH U3YYEHUH 00BbsICHEHHS (PU3HIECKUX SIBTICHUII B OKpY’KalOIel IPUPOie U MOBCENHEB KOHTPOJIb; http: m ge. hool. miot.r
BCero Kypea gpusuku HOM JKM3HU, a TAK)KE BBIABICHUS (PU3NUIECKHX OCHOB Psia COBPEMEHHBIX Koutponbhas http: / /\IZVW\I:\;?'E Or?n' p II/) MU
TEXHOJIOTHIA;- IPUMEHEHHUS OCBOSHHBIX IKCIIEPUMEHTAIBHBIX YMEHHUI 115 paborta; http: I v Ie g((::ier?(.:euru Iohvsics
HCCIeI0BaHUS (PU3HMIECKUX SIBICHHUIL, B TOM YHCIIE AT IPOBEPKH TUIIOTE3 TectupoBanue; http: | /n“ “n“ — quul r phy
U BBISBIICHUS 3aKOHOMEPHOCTEH; f.//nano-e u.l_J ?u' u
P .. http://www.all-fizika.com/
eIIeHNEe PACUETHBIX 33124, B TOM YHCJIE TIPEAOJIaralolix
HCTIONB30BaHUe (PU3HIECKOH MOJEIN U OCHOBAHHBIX Ha COACPIKAHHU
Pa3IHYHBIX Pa3leNoB Kypca QU3HKY;
BeimonHeHye 1 3alyTa rpyHInoBbIX WM HHIUBUIYaJIbHBIX IPOEKTOB,
CBSI3aHHBIX C COJIepKaHHEeM Kypca (pusuky;
Hroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB 102 13
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