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Pabouasi nporpamma no ¢usnke aisa 7-9-x kiaaccon

ITosicHuTeILHAS 3alIHCKA

Pabouast mporpamma no ¢pu3uKe Ha YpOBEHb OCHOBHOT'O O0IIEro 00pa3oBaHUs ISt
oOyuaromuxcs 7-9-x kiaccoB MBOY «CII Nel3» pa3paboTana B COOTBETCTBUU C
TpeOOBaAHUSIMU:

o  ®epepanpHoOro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

e mnpukaza MunnpocsemeHus ot 31.05.2021 Ne 287 «O06 yTBepkaeHUN (PeaepaIbHOTO
rocy/1apCTBEHHOI'0 00pa30BaTEeIbHOTO CTaHIapTa OCHOBHOT'O OOIIET0 00pa30BaHuUs»;

e mpukaza MunnpocemeHus ot 18.05.2023 Ne 370 «O06 yTBepxkaeHUM (enepaibHOi
00pa30BaTeNnbHOM MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHUs»;

o mpukaza MunnpocsemeHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsiaka
OpraHu3ally U OCYIIECTBICHUS 00Pa30BaTEIbHON NEATEIILHOCTH 10 OCHOBHBIM
0011e00pa3oBaTeIbHBIM IPOTPaMMaM — 00Pa30BaTEIbHBIM IPOTPAMMaM Ha4aJIbHOTO
00111ero, OCHOBHOT'O OOIIIETO M CPEIHEr0 00IIero 00pa3oBaHUI;

e KOHIICTIIMH TIPEToAaBaHus yaeOHOTo nmpeamera «Du3ukay;

e CII2.4.3648-20 «CaHuTapHO-3MHIEMUOIOTUYECKUE TPEOOBAHUS K OpraHU3alusIM
BOCIIUTAHMS U OOYUCHUS, OTJBIXA M O3JIOPOBJICHUS JCTCH U MOJIOJICHKIY,
YTBEPKJICHHBIX [IOCTAHOBJIEHUEM TJIABHOTO CAaHUTapHOro Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHn4eckrne HOPMaTUBBI U TPEOOBaHUS K 00ECTICUYCHHIO
0e30onmacHOCTH ¥ (MIn) O€3BPEAHOCTH IS YeIoBeKa (PaKTOpOB cpeabl OOMTAHU,
YTBEPKIACHHBIX IOCTAHOBJIECHUEM IJIABHOI'O CaHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

e y4eOHOro IUIaHa OCHOBHOT'O 00I11er0 00pa3oBaHusi, yTBEepKaAeHHOro npukazoM MbOY
«CIII Ne13» ot 30.08.2023 Ne 646/1/01-16 «O6 yTBep»ICHUH OCHOBHOM
00pa30BaTeNnbHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHUM;

e (enepanbHON paboueii MporpaMMeI 1o yaeOHOMY TipenMeTy «Du3ukay.

Pabouas mporpamma opreHTHUpPOBaHA Ha IEJIeBbIE MPUOPUTETHI, CHOPMYITUPOBAHHEIE B
dbenepanbHON paboueit mporpaMMe BOCIIUTaHUS U B paboyeit mporpamme Bocniutanuss MBOY
«CII Ne13»

[Tporpamma no ¢pusmke Ha ypoBHE OCHOBHOTO O0II€r0 00pa30BaHuUs COCTAaBIEHA HA OCHOBE
NOJIOKEHUN U TpeOOBaHUH K pe3ylbTaTaM OCBOCHHsI Ha 0a30BOM YPOBHE OCHOBHOM
obOpasoBarenbHOM Mporpammel, rpeAcTaBieHHBIX B DI'OC OO0, a Takxke ¢ yueToM
denepanbHOI paboueil mporpaMmsbl BocniuTanust 1 KoHuenuu npemnoiaBaHust yueOHOTo
npeamera «Pu3uKay.

Coneprkanue mporpaMMbl IO (PU3MKE HATIPABJICHO HAa (DOPMUPOBAHUE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH O0YYarOLIMXCS M OpPraHU3aLuIo U3ydeHUs (PU3UKU Ha JesITeIbHOCTHON OcHOBe. B
nporpaMmme 1o (pU3MKe YUUTHIBAIOTCS BOZMOKHOCTH Y4EOHOTO MpEeMETa B pealln3aluu
tpeboBanuit PI'OC OO0 k nuaHUpPyeMbIM JIMYHOCTHBIM U METAIIPEIMETHBIM pe3yiIbTaTaM
00y4deHus, a TaKKe MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT'O 001IIeT0 00pa30BaHUs.

[Tporpamma 1o ¢pu3nKe ycTaHABIUBAET paclpeesieHue yueOHOro Marepuasa mo rojaam
00ydeHus (1o Kiraccam), TpeayiaraeT MPUMEPHYIO ITOCIEI0BATEIbHOCTh U3YUCHUS TEM,
OCHOBAHHYIO Ha JIOTUKE PA3BUTUA IPEIMETHOTO COJEPKAHUS U YUeTe BO3PACTHBIX
0cobeHHOCTEH 00yyJaronIXcs.

[Iporpamma no pusuke pazpaboTaHa C EIbI0 OKA3aHUS METOIUYECKON TTOMOIIY YYUTEITIO B
co3aHuu paboydel mporpaMMBl 10 y4eOHOMY MPEIMETY.



OusmKa SBISETCS CUCTEMOOOPA3YIOIIUM /ISl €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB,
HIOCKOJIBKY (DM3MUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBIICHUH, N3y4aeMbIX XUMHUEH,
Ouonorueit, acTpoHOMHEH U PpU3HUECcKOl reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTHUHY MUPA, IPEJOCTaBIsIET Hanboee siCHble 00pa3ubl MPUMEHEHHSI HAy9HOTO METO/1a
HO3HAHMSA, TO €CTh CIIOCO0a IOTyYEeHNUS TOCTOBEPHBIX 3HAHUH O MHpE.

Opna U3 riaaBHBIX 33134 GU3NYECKOTO 00pa30BaHUS B CTPYKTYpe 001Iero o0pa3oBaHusi COCTOUT
B (hOpMHUPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH M UHTEpeca K HayKe Y 00yJaronuxcs.

N3yuenne ¢puznku Ha 0a30BOM YpOBHE MPEAIOJIATaeT OBIAICHHE CIEAYIOIIMH
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOLIUMHU €CTECTBEHHO-HAYYHYIO TPaMOTHOCTD:

e HAY4YHO 00BACHATH SIBJICHUA,

e OICHHBATHh U IIOHUMATh 0COOEHHOCTHU HAay4YHOI'0 UCCJICAOBAHUAA,

e HHTCPIPETUPOBATH JAHHBIC U MCII0JIb30BaTh HAYYHBIC NOKA3aTCIbCTBA JJIA IMOJIYYCHHA
BBIBOJOB.

[enmu n3ydenust pu3uK HA YPOBHE OCHOBHOTO O0IIIETr0 00pa3oBaHus onpezeieHsl B KoHmenuu
npernoiaBaHus yueOHoro npenmera «Pusnka» B 00pa3oBaTebHBIX OpraHu3aiusx Poccuiickoi
Deneparyu, pealM3yONuX OCHOBHBIE 001Ie00pa30BaTEIIbHEIC IPOTPAMMBbI, YTBEPKICHHOM
pemennemM Koiernn MunuctepeTBa npocsetinenus Poccuiickoit @eaeparuu (IpoToKo oT 3
nexabps 2019 roga Ne [1K4BH).

ey n3yyenus: GU3NKU:

nproOpeTeHre HHTepeca U CTPEMIICHHS 00YyYaIOIIMXCsl K HAyYHOMY U3Y4YEHUIO
IIPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3sBUTHE NPEICTABICHUN O HAYYHOM METO/I€ IT03HAaHMs U (POPMHUPOBAHUE
HCCIIEA0BATEIBCKOTO OTHOUICHUS K OKPY/KAIOIIUM SIBJICHUSM;

(dopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJibTaTa U3y4E€HUs] OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

(opMHpoOBaHUE MPEACTaBICHUN O PO PU3UKH JUTS Pa3BUTHSL JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEJCTABICHUN O BO3MOXKHBIX cepax Oyayuiei npodeccnoHaaIbHON
NeSITeIbHOCTH, CBA3aHHON C (PU3UKOM, MOATOTOBKA K JlajbHENIIeMy O0yYEHUIO B ’TOM
HaIpaBJICHUU.

Joctrxenne 3Tux Lesieu nporpaMMsl Mo (GU3MKe Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHUs
o0ecreunBaeTcsl peIeHUEM CIeYIOIIUX 3a4a4:

e TpUOOpeTeHHEe 3HAaHUM O TUCKPETHOM CTPOEHUH BEIIECTBA, O MEXAaHUUYECKHUX,
TETJIOBBIX, ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHHSIX;

e TpuoOpeTeHNEe YMEHHUI ONMUCHIBATH U OOBIICHATH (PU3UUECKUE SIBIICHUS C
HCIOJIb30BAHNEM TIOJyYEHHBIX 3HAHUM;

e OCBOEHHME METOJIOB PEIICHUS IPOCTEUIINX PACUETHBIX 33/1a4 C UCIOJIb30BaHUEM
(bU3UIECKUX MOJIeTIel, TBOPUECKHUX U TPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

e Ppa3BUTHE YMEHHI HAOIIOAATh MIPUPOIHBIC SIBICHUS U BBIOTHSITH OMBITHI,
nabopaTtopHbie pabOThl U HKCIIEPUMEHTAIbHbIE UCCIIEOBAHUS C UCTIOIb30BAaHUEM
M3MEPUTENBHBIX TPHOOPOB;

e OCBOCHHE MPHEMOB pabOoTHI ¢ HH(DOpMaIen GU3NIECKOTO CoNepKAHUs, BKITFOTast
MH(OPMAIIHUIO O COBPEMEHHBIX TOCTIKEHUSAX (PU3UKU, aHAIIN3 U KPUTHUECKOE
OllIeHHBaHUE UH(OpPMaIUY;



e 3HAKOMCTBO CO cepamMu Mpo(ecCHOHANBHOM eI TeTbHOCTH, CBI3aHHBIMU C (PU3UKOM,
¥ COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTIKCHUAX (DPU3UIECKON

HayKU.

Ha uzydenue ¢pusuku (0a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHus
oTBOAMTCS 238 yacoB: B 7-M Kjacce — 68 yacoB (2 yaca B HeZeN0), B 8-M kitacce — 68 yacoB (2
yaca B HeJIen0), B 9-M kiacce — 102 yaca (3 yaca B Heeno).

[Ipennaraemslii B mporpaMMe 1o Gpu3uKe nepeueHs J1adopaTopHbIX paboT U ONBITOB HOCHT
PEKOMEH/IaTeNIbHBINA XapaKkTep, yUUTellb AeaaeT BbIOOp NpoBeaeHUs 1a00paTOPHBIX paboT U
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJaIONMXCsl, CIIMCKA SKCTIEPUMEHTAIBHBIX
3aJJaHMii, TIPeJIaraéMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOT'O 3K3aMeHa 10 (hU3UKe.

Jnis peanu3anuy mporpaMMbl UCTIONB3YIOTCS Y4€OHUKH, JOMYIICHHbIE K UCIIOIB30BAHUIO TIPU
pean3anuy UMEIOIINX FOCYIapCTBEHHYIO aKKPEAUTALIMIO 00pa30BaTeNIbHBIX IPOrpaMM
HAYaJIbHOTO 00IIeT0, OCHOBHOTO O0ILET0, CpeHero ooduiero 00pa3oBaHusl OpraHu3ausIMY,
OCYIIECTBIISIOIIUMU 00Pa30BaTEIIbHYIO ACATEIBHOCTD, IPUKA30M MUHIIPOCBELICHUS OT
21.09.2022 Ne 858:

DNEKTPOHHBIE 00pa30BaTEIIbHBIE PECYPCHI, AOMYIIECHHBIC K HCIIOIH30BAHMIO IPH PeaTr3aliuu
MMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTeIbHBIX MPOrpaMM HavyalbHOTO OOIIETo,
OCHOBHOTO 00111eT0, CpeHero odmiero 00pa3oBanus MpuKka3oM MUHIPOCBEIICHHUS OT
02.08.2022 Ne 653:

o ®usuka, 7 knacc, PI'AOY IO «Axanemuss Munnpocseuienus Poccuny;

o @usuka, 8 kinacc, DI'AOY IO «Akagemust Munnpocsemienus: Poccuny;

o ®usuka, 9 xknacc, PI'AOY IO «Axanemuss Munnpocseuienus Poccuny;
Conepxxanue y4eOHOT0 nmpeamMera

7-1 kaacce
Pa3nen 1. ®u3uka u ee pojib B MO3HAHUU OKPY:KAIOLIET0 MUPa.

dusuka — HayKa O IpupoJac. SBnenus IIpHUpoabI. dusnyeckue SBICHUA: MCXaHHYCCKHC,
TCIIJIOBBIC, SJICKTPUUCCKHUE, MAI'HUTHBIC, CBETOBLIC, 3BYKOBBIC.

dusnyeckrue BeINIHHBI. I/ISMepeHI/IC (I)I/I3I/IIIGCKI/IX BeaU4rH. OU3NIECKHE HpI/I60pBI.
HOl"peI_HHOCTB H3MepeHHI>i. Me)K,HYHaPOI[HaSI CUCTCMa CAUHMUII.

Kak ¢u3uka u gpyrue ecrecTBeHHbIE HAyKH U3y4daroT pupoay. EctecTBeHHO-Hay4HbII METOA
MO3HAHUS: HAOII0eHHE, TOCTAHOBKA HAYYHOTO BOIMIPOCA, BBIABUKEHHIE THIIOTE3, YKCIIEPUMEHT
0 TIPOBEPKE TUIOTE3, 00BICHEHHE HA0II01aeMOT0 siBiieHUsI. Onrcanue GU3NUeCKUX SIBICHHUH C
MTOMOUIBIO MOJEJEH.

JdemMoHCcTpaumu.

1. MeX&HquCKHe, TEIIJIOBBIC, DJICKTPUUCCKUE, MAIrHUTHBIC, CBETOBLIC SABJICHUA.
2. ®usnyeckue MpUOOPHI U MPOIeaypa MPSIMBIX N3MEPEHNH aHaJIOTOBBIM U I (PPOBHIM
puOOpOM.

JlaGopaTopHblie padoThbI M ONBITHI.

1. Ompenenenue LeHbI A€ICHUS MIKAIbl U3MEPUTEILHOTO IPUOOpA.
2. M3mepeHne pacCTOSHUIA.

3. M3mepenne o0beMa KUIKOCTH M TBEPJOTO Tela.

4. OmpeneneHue pa3MepoOB MaJIbIX TEJ.



5. M3mMepenue temneparypsl Ipy NOMOIIH KUAKOCTHOTO TEPMOMETPA U JaTUUKA
TEMIIEPATYPHI.

6. IIpoBenenue ucciae0BaHUA MO MIPOBEPKE FMITOTE3BI: JATBHOCTD MOJIETA MIAPHKa,
IYLIEHHOTO TOPU30HTAJIBHO, TEM 00JIbIle, YeM OOJIbIle BBICOTA ITYCKA.

Paznen 2. HepBOHa‘la.ﬂbHLIe CBE€JICHHUA 0 CTPOCHHMH BelleCTBA.

CTpOCHI/Ie BEIICCTBA: aTOMBI U MOJICKYJIbI, ©X Pa3MEPHI. OHBITBI, JOKa3bIBaAOIINE AUCKPETHOC
CTPOCHHUE BCUICCTBA.

JIBrxeHue yactul BeniecTBa. CBsA3b CKOPOCTH ABUKEHUS YACTHIL] C TEMIIEPATYpPOH.
BpoyHnoBckoe nBmwxkenue, nuddysus. BzanmoaeiicTBie 4acTHI] BEIIECTBA: TPUTHKEHUE H
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOCHHE Ia30B, KUIKOCTEH U TBEPABbIX (KPUCTAJUIMYECKUX )
Tes. B3anMocBs3b MEX/ly CBOMCTBAMU BEILIECTB B PAa3HBIX arperaTHBIX COCTOSIHUSX U UX
ATOMHO-MOJICKYJISIPHBIM CTpoeHHEeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

JemMoHCTpanmu.

1. HaGnronenue 6pOyHOBCKOTO ABUKECHHUS.

2. Habmonenue nuddysun.

3. HabmoneHue siBIIeHUN, OOBSICHSIONIMXCS TPUTSHKEHUEM HITH OTTAIKHBAHUEM YaCTHI
BEIIIECTBA.

JlaGopaTopHble padOThI M ONBITHI.

1. Ouenka nuameTpa aToMa METOJIOM PAIOB (C UCMOIb30BaHUEM QoTorpaduii).
2. OnbITHI 110 HAOIIOJICHHUIO TEIIJIOBOTO PACIIUPECHHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKCHHUSL.

Pa3nen 3. /IBu:xkeHHe U B3aUMO/IeiicTBHE TeJl.

MexaHn4ecKoe JBHKEHHE. PaBHOMepHoe U HCPABHOMCPHOC IBUKCHUC. CKOpOCTB. Cpe,[[H}I}I
CKOPOCTh TP HEPABHOMCPHOM IBUKCHUU. Pacuer IMyTHU U BpECMCHU NBUKCHUA.

SIBnenue HHCPLUU. 3akoH HHCPLUH. BSaHMOI[efICTBHe TCJI KaK IprUiYrHa U3SMCHCHUS CKOPOCTHU
JBHXXCHUA TCII. Macca kak MEpa UHEPTHOCTHU TCJIA. IInoTHOCTB BCIICCTBA. CBs13b IIJIOTHOCTH C
KOJIMYCCTBOM MOJICKYJI B CIUHUILIC o0BeMa BCIICCTBA.

Cuna xak xapakTepucTHKa B3auMoaencTBus Ten. Cuna ynpyrocty u 3akoH ['yka. 3mepenue
CHJIBI C IIOMOILBIO JUHAMOMETPA. SIBJIEHUE TATOTEHMS U cuila TshkecTH. Cuila TSDKECTH Ha
Ipyrux miaHerax. Bec tena. HeBecomocts. CoxeHne Cuil, HalIpaBICHHBIX 110 OJHOM MPSMOM.
PaBHopelicTByronas cui. Cuna TpeHust. TpeHHe CKOJIbKEHUS U TpeHUeE NMokosi. TpeHue B
IIPUPOJIE U TEXHUKE.

JdemoHcTpanmu.

HabmoneHrne MexaHHUeCKOoro JABMKEHUS Tea.

N3mepenne CKkopoCTH NPSIMOJIMHEWHOTO JIBUKEHHS.
Habmionenue siBieHUs: MHEPLIUU.

Habmoienue n3MeHeHus: CKOpocTH MPH B3aUMOJICHCTBUH TEII.
CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEI.

CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHON MPSIMOH.

oakrwdE



JlaGopaTopHble padoThI M ONbITHI.

1. Onpenenenue CKOPOCTH PAaBHOMEPHOTO IBHKEHUS (IIApUKA B )KUIKOCTH, MOJIEIH
3JEKTPUUYECKOTO aBTOMOOWIIA U T. 11.).

2. Omnpenenenue cpeqHeil CKOPOCTU CKOJIbKEHHUsI Opycka UITH IIapuKa 10 HAaKJIOHHON

IIJIOCKOCTH.

Omnpenenenue MIOTHOCTUA TBEPAOTO Tena.

4. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCIMOCTD PACTSHKEHUS (ehOpMaIiii) MPyKUHBI OT
MIPUJIOKEHHOM CHJIBI.

5. OnbIThL, JEMOHCTPUPYIOLTUE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIbKEHHUS OT Beca Tea U
XapakTepa COMPUKACAIOIINXCS TIOBEPXHOCTEH.

w

Pa3znen 4. /laBjieHne TBepaAbIX TeJl, sKMAKOCTEH U ra3os.

Hasnenue. CriocoObl YMEHBIICHUS U YBEIMUEHHS AaBieHus. [laBinenue ra3a. 3aBUCHMOCTb
JaBJICHHUA ra3a OT 061>eMa, TCMIICPATYPHI. Hepe,uaqa AAaBJICHUA TBECPABIMU TCIIaAMU, KUAKOCTAMU
u razamu. 3akoH Ilackans. [ITneBMaTHueckre MalIMHbL. 3aBUCUMOCTD J1aBJICHUS )KUKOCTU OT
riyounsl. ['uapocrarnueckuit napagokc. Cooduatonirecs cocyasl. I 'uapasnnyeckue
MEXaHU3MBI.

AtMmocdepa 3emnu u atmocdepHoe napneHue. [I[pudynHbl CylecTBOBaHUS BO3IYIITHOM 000T0YKH
3emuu. OnbiT Toppudenn. M3mepenue arMochepHOTo JaBJICHUS. 3aBHCUMOCTh aTMOC(HEPHOTO
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mopst. [IpuGops! st m3mepeHust aTMOC(hEpHOTO JaBICHUS.

JleiicTBHE KUAKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TeNo. BriTankuBaromas (apxumeioBa) cuia.
3akon Apxumena. [InaBanue ten. Bo3ayxoriaBanue.

JemMoHCTpaumu.

3aBUCUMOCTb JaBJIEHUS Ia3a OT TEMIIEPaTypBhl.

Ilepenayda naBneHus KUIKOCTBIO U ra30M.

Coob1maronyecs: Cocy/sl.

I'mnpaBnnyeckuii mpecc.

[TposiBnenue neicTBust aTMOCHEpPHOTO JaBICHHUS.

3aBUCHMOCTH BBITAIKHUBAIOIICH CHIIBI OT 00beMa MOrPYKEHHOM YacTu Tena 1
IUIOTHOCTH JKHIKOCTH.

PaBeHCTBO BBITATKMBAIOUIEH CUJIbI BECY BHITECHEHHOM KUJKOCTH.

8. YcnoBue minaBaHus TeN: MJIaBaHUE WU MOTPY>KEHUE Tell B 3aBUCUMOCTH OT
COOTHOIIIEHUS IJIOTHOCTEH Tea U KHIKOCTH.

oakrwdE

~

JlabopaTopHbie padoThI U ONBITHI.

1. ViccnenoBanue 3aBUCHMOCTH Beca Teja B BOAE OT 00beMa MOTPYKEHHOU B KHUIKOCTh
YacTH TeJa.

2. Ormpenenenue BRITATKABAIONICH CHIIBI, ICHCTBYIONIEH HA TENO, IOTPYKEHHOE B
KUJKOCTb.

3. TIpoBepka HE3aBHCHMOCTH BBITAIKHBAIOIIEH CHITBI, ICHCTBYIONIEH Ha TENO B
KUIKOCTH, OT MacChl Tela.

4. OnbITbl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHIIBI, IEHCTBYIOIIEN Ha
TEJO B KUAKOCTH, OT 00beMa MOrpy>KEHHOH B KUAKOCTh YACTH TeJIa M OT IUIOTHOCTH
KUIKOCTH.

5. KoncTtpynpoBanue apeoMeTpa MM KOHCTPYMPOBAHHUE JIOJIKU U ONPE/IeNICHHUE ee
IPy30I0JbEMHOCTH.



Pa3zgea S. Pabora u MOIIHOCTH. JHepPrus.
Mexanuueckast padota. MOIIHOCTb.

[TpocTble MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAs MIIOCKOCTh. [IpaBuio paBHOBecHs pblyara.
[TpumeHeHre npaBuiia paBHOBECHUS pblyara K 0JI0Ky. «30510To€ paBuiio» Mexanuku. KIT/I
IPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas 3Heprus. Kunernueckas u noreHiuanpuas sHeprus. [Ipespaiienue ogHoro Buaa
MEXaHUYECKOI HEePTUuu B APYroil. 3aKOH COXpaHEHUS! JHEPIHH B MEXaHHKE.

JleMoOHCTpaLUH.
1. IIpumepsl IPOCTBIX MEXAHU3MOB.

JlaGopaTopHble padoThI M ONBITHI.

1. Onpenenenue paboThl CUIIbI TPEHUS [P PABHOMEPHOM JIBUKEHHUH Teja 110
TOPU30HTAILHOU TOBEPXHOCTH.

2. WccnenoBanue yclIOBHI paBHOBECHSI pblyara.

3. U3smepenne KII1/[ HakTOHHOM MITOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHEHUS MEXaHUUYECKOM 3HEpruu.

8-ii kJ1ace
Pa3gen 6. TensioBbIe IBJICHUSA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUH CTPOCHUS BenlecTBa. Macca u
pa3mepbl aTOMOB U MOJIEKYIT. OMBITHI, TOATBEPKIAIOIINE OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KMHETUYECKON TEOPHH.

Mozenu TBepIoTo, KHUIKOTO U Ta3000pa3HOro COCTOSHUI BelecTBa. Kpucramummyeckue u
amopdusie Tena. OObSICHEHUE CBOIMCTB Ta30B, )KUAKOCTEH U TBEP/IbIX TEJ HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO-KMHETHUECKOH Teoprn. CMauynBaHUE M KaWLISPHbBIE SIBICHUS. TeroBoe
pacIiIMpeHue U cxxaTue.

Temneparypa. CBsi3b TeMIEPaTyphl CO CKOPOCTHIO TETUIOBOTO ABMKEHUS YacTHIl. BHyTpeHHsIs
sHeprus. CrocoObl N3MEHEHUSI BHYTPEHHEH SHEPTUU: TeIlionepeaada i CoBepIlieHne padoThI.
Bunbl Teronepegaun: TEIIONPOBOJHOCTh, KOHBEKIIUS, U3TyUEHUE.

KonngecTBo TemioTsl. Y aenabHas TEMIOEMKOCTh BellecTBa. TerIo00MeH U TEII0BOe
paBHOBecHe. Y paBHEHHE TEIUIOBOro OanaHca. [1naBneHne u oTBepAeBaHNE KPUCTAIITMYECKUX
BEIIECTB. Y AenbHas TeIioTa riasienus. [lapoodpasoBanue u konaeHcanus. Mcnapenue.
Kunenue. Y nenpHas temnora napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYphl KUIIEHUS OT
aTMOC(hEepHOTO JaBJICHHUS.

Brnaxxnocts Bo3myxa.
OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpuntumner padoTs! TeroBsix Asurateneit KIT/ reroBoro asurarens. TenmoBsie qBUTATETN U
3al[MTa OKPYXKAIOIIEH CPEIBL.

3aKkoH COXpPAaHCHUS U IPEBPALICHUS DHEPIUK B TCIUIOBEIX MMpOLECCax.

JdemMoHcTpaumu.



Habmronenne 6poyHOBCKOTO JIBHKEHUSI.

Hab6mronenue nuddysun.

HabGmronenue siBiieHnit cMauyuBaHUs M KAlTWJUISIPHBIX SIBJICHUM.
Hab6nronenue TemioBoro pacimpeHus Tel.

M3MmeHeHre naBlieHus Ta3a Mpyu U3MEHEHUN 00beMa U HarpeBaHUH W OXJIAXKICHHH.
[IpaBuna u3MepeHus TeMIepaTyphbl.

Buael renionepenaun.

OxnaxJIeHrue MpU COBEPIIEHUN PabOTHI.

. HarpeBanue npu coBepriieHnn paboThl BHSIITHUMH CHUIAMH.

10 CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
11.HaGnroneHue KUneHus.

12.HabroaeHue moCTOSIHCTBA TEMITEPATYPhl IIPH TIABJICHUH.
13.Mogenu TEIUIOBLIX IBUTATENEH.

CoNor~LNE

JlaGopaTopHble padoThI M ONBITHI.

1. OnbIThI 110 OOHAPYKEHUIO ACUCTBUS CHUJI MOJICKYJISIPHOTO MPUTSKECHMUS.

2. OmnbITHI 110 BRIPAIIMBAHUIO KPUCTAIIIOB ITOBAPEHHON COJIU HIIM caxapa.

3. OmbITHI 10 HAOIIOCHUIO TETNIOBOTO PACIIMPEHHUS T'a30B, )KUAKOCTEH U TBEPABIX TEIL.

4. Omnpenenenue JaBICHUS BO3yXa B OAJUIOHE IIIIPHIIA.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJIEHUS BO3/yXa OT €ro 0o0beMa u
HarpeBaHUs WU OXJIaXKICHHUS.

6. IIpoBepka rumoTe3sl TMHCHHON 3aBUCUMOCTH JUTMHBI CTOJIONKA KHUJIKOCTH B
TEPMOMETPUUECKOI TpyOKe OT TeMIIepaTyphl.

7. HaOmroneHue u3MeHEHMsI BHYTPEHHEN SHEPIUU Tejla B pe3yJIbTaTe TEIJIoNnepeaadu u
paboThl BHEUTHUX CHUIL.

8. HccnenoBanue siBIEHUS TEIUIOOOMEHA IPU CMEITMBAHUU XOJIOJHOM U TOPSYEH BOJIBL.

9. Omnpenenenre KOIMYECTBA TEIIOTHI, MOJIYYEHHOTO BOJIOH MPHU TEIIO0OMEHE €
HarpeThiM METAINIMYECKUM LIWJIMHAPOM.

10.Onpenenenue yaenbHON TEIIOEMKOCTH BEIIECTBA.

11.WccnenoBanue nporecca ucCrnapeHusl.

12.0mnpenenenrie OTHOCUTENBHOM BIaXKHOCTH BO3/lyXa.

13.0mpenenenue yenbHOM TEIUIOTHI TUIABJICHUS JIBAA.

Pa3nes 7. DinekTpuyecKkue M MATHUTHBIC SIBJICHHA.

OnekTpu3zanus Ten. J[Ba poja 3MeKTpUUecKUX 3apsiioB. B3anMopaelicTBue 3apsKeHHbBIX TEII.
3akon KynoHa (3aBUCUMOCTD CHIIBI B3aUMOACHCTBHUSI 3apsHXKEHHBIX TEIl OT BETHUMHBI 3apsI0B U
pPacCTOSTHUS MEX]TY TEJIaMH).

Onektpuueckoe nojie. HampspkeHHOCTH aiekTpuyeckoro nosst. [IpuHiun cyneprno3uuun
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snexTpuyeckux 3aps10B. DJIeMEHTapHbIN dIeKTpudeckuii 3apsi. CTpoeHue aroma.
IIpOoBOTHUKY M IUBIIEKTPUKHU. 3aKOH COXPAHEHHUs dJIEKTPUUECKOTO 3aps/ia.

DNEKTPUYECKUH TOK. Y CJIOBHSI CYIIECTBOBAHUS DJIEKTPUUECKOT0 TOKA. MICTOUHMKHN MOCTOSIHHOTO
TOKa. JIefCTBUS 3JIEKTPUUECKOI0 TOKA (TEIIOBOE, XUMUYECKOE, MAarHUTHOE). DINEKTPUUIECKUIN
TOK B )KHMJIKOCTSIX U ra3ax.

Onektpuueckas 1enb. Cuna Toka. JneKkTpuiyeckoe HanpsbkeHne. ConpoTUBICHUE TPOBOHUKA.
VY aenbHOE conpoTuBieHHe BenlecTBa. 3akoH Oma Juist yuactka uenu. [locienoBatenbHoe u
napajuieJIbHOE COeIMHEHUE MPOBOIHUKOB.



PaboTa 1 MOLTHOCTH 3JEKTPHUUECKOro ToKa. 3akoH J[xoynsa—JIeHna. DnekTpruuecKkue nenu u
NOTPEOUTENH IEKTPUUECKOM sHeprun B ObITy. KOopoTKoe 3aMbIkaHue.

ITocTossHHBIC MarHuTHL. B3anmMonecTBrE MOCTOSHHBIX MAarHUTOB. MaruuTHoe nmoJjie. MaroHutHoe
noJsie 3eMJIM M €ro 3HaYeHHe Jis )KU3HU Ha 3emiie. OnbIT DpcTena. MarHuTHoe mnoje
ANEKTPUYECKOTO TOKA. [ [puMeHEeHnE AIEKTPOMArHUTOB B TEXHUKE. J[€MCTBHE MAarHUTHOTO MOJIA
Ha MPOBOJHUK C TOKOM. DJIEKTPOJABUTATENb MOCTOSHHOTO TOKa. Mcnonib3oBanue
AJIEKTPOJIBUTATENIEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABnenue snekrpoMarauTHON uHAYKUuu. [lpasuno Jlenna.
OnextporeHeparop. CriocoObl MOIy4eHHs! MEKTPHUUECKON SIHEPTUU. DIIEKTPOCTAHLIUYU Ha
BO300HOBJISIEMbIX HCTOYHHUKAX SHEPTHUH.

JdemMoHCcTpaumu.

DJIeKTpHU3aus Tell.

JIBa posa eKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U JIEUCTBUE IEKTPOCKOMA.

DneKTpocTaTUueCcKast UHIYKIIMSL.

3aKOH COXpaHEeHHMsI PJICKTPUUECKUX 3apSIOB.

[TpOBOTHUKY U JUIIECKTPUKH.

MonenupoBaHue CUIOBBIX JIMHUHN 3JIEKTPHUUECKOTO MOJIS.

W cTOYHNKH TOCTOSIHHOTO TOKA.

. JleficTBUSA ANEKTPUYECKOTO TOKA.

10 DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

11.T"a30BBIii pa3ps.

12.M3mMepenne CHITbl TOKa aMIIEPMETPOM.

13.M3mepeHune JIeKTPUYECcKOro HaMPSKEHUS BOJIBTMETPOM.
14.PeocraT u Mara3uH COIPOTUBIICHUM.

15.B3auMoelicTBHE TOCTOSTHHBIX MarHuTOB.

16.MonenupoBaHie HEBO3MOXHOCTH Pa3/IeJICHNs TIOJTFOCOB MarHUTa.
17.MonenupoBaHie MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
18.0mbIT Opcrena.

19.MaruuTHOE nose Toka. JINeKTPOMarHuT.

20./IeiicTBHE MarHUTHOTO TIOJISI HA TPOBOJIHUK C TOKOM.
21.9nexkTpoABHUraTeb MOCTOSHHOTO TOKA.

22 .VccnenoBaHue sIBICHUS 3JIEKTPOMAarHUTHOW MHTYKITHH.
23.0mnpbiTh1 Dapajes.

24.3aBUCHMOCTD HATIPABJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHHUSI.
25.97eKTporeHepaTop MOCTOSTHHOTO TOKA.

CoNO~wWNE

JlabopaTopHbie padoThI U ONBITHI.

OI1BITHL IO Ha6JHO)IeHI/IIO QJICKTPHU3allU TCII I/IH}IyKIII/ICI\/JI " IpH COITPUKOCHOBCHHH.

HccnenoBanue qeHCTBUS IEKTPUIECKOTO MO HA MPOBOIHUKH U AUDICKTPHUKH.

CoOopxka u mpoBepka padOThI AMEKTPUICCKOM MU MOCTOSHHOTO TOKA.

H3mepeHue u peryinupoBaHme CHUIIbI TOKA.

W3mepenre u peryampoBaHue HAIPSHKCHUS.

HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO Yepe3 PE3UCTOpP, OT COMPOTUBIICHUS

pe3ucTopa M HaMPSHKEHHUS Ha PE3UCTOPE.

7. OnbBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH dJIEKTPHUECKOTO COMIPOTHUBICHUS
IMPOBOAHHKA OT €I'0 AJIWHBI, INIOAAX ITOIIEPEYHOTO0 CCUHCHUA U MaTCpHralia.

8. IlpoBepka mpaBuia CIOKEHHUS HAMPSHKEHUN TIPU TTOCTIEI0BATEIHHOM COSTUHEHUH JIBYX

PE3UCTOPOB.

o E



9. IlpoBepka mpaBuiia jIsl CUIIBI TOKA P MApaJUIETIbHOM COSIMHEHHH PE3HUCTOPOB.

10.0Omnpenenenue pabOTHI JIEKTPUUECKOTO TOKA, UIYIIIETO Yepe3 PE3UCTOP.

11.0Onpenenenue MOUTHOCTH 3JIEKTPUUYECKOIO TOKA, BBIAEIIAEMOM Ha PE3UCTOPE.

12.MccnenoBanue 3aBUCHMOCTH CHUJIbI TOKA, HAYILLIETO Yepe3 JIaMIIOUKY, OT HalpsKEeHUs
Ha HEH.

13.0Onpenenenue KI1Jl marpeBatens.

14 .VccrnenoBanue MarHUTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MarHUTOB.

15.M3y4yeHne MarHuTHOTO MOJIs IOCTOSTHHBIX MAarHUTOB IIPU UX 00BbETUHEHNUH U
pa3JeseHnH.

16.UccrnenoBanue neicTBUs 3IEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17.0nbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbI B3aUMOJEHCTBUS KAaTyIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA M HAIPaBJICHUs TOKA B KaTyIIIKE.

18.U3yuenue neiicTBUS MarHUTHOTO TIOJIS HA TIPOBOAHUK C TOKOM.

19.KoHncTpynpoBanue u u3yuyeHue paboThl JIEKTPOABUTATENS.

20.M3mepenne KIIJl anekTpoaBUraTeibHONW yCTAHOBKH.

21.0O1BbITHI 110 UCCIIEJOBAHUIO SIBIECHUS 3JIEKTPOMArHUTHOW MHAYKLMH: UCCIIEOBAaHUE
M3MEHEHHI 3HAYCHUS ¥ HATPABJICHUS MHIYKIIMOHHOTO TOKA.

9-i1 ki1ace
Pa3zgen 8. Mexanunueckue siBJIeHHUA.

Mexanuueckoe nBuxkeHue. MarepuanbHas Touka. Cuctema orcuera. OTHOCUTENBHOCTD
MEXaHUYeCKOro JBMXeHus. PaBHoMepHOe npsiMoinHeliHoe ABrkeHne. HepaBHoMepHoe
npsIMOJIMHENHOE ABMKeHue. CpellHsAs U MTHOBEHHAsi CKOPOCTh Tela [P HEPAaBHOMEPHOM
JIBYOKCHUH.

Yckopenue. PaBHOoycKOpeHHOE npsiMosinHelHOe aBuxkeHne. CBoOoHoe nageHue. OnbIThl
I'amunes.

PaBHOMepHOE nBHKEHUE IO OKpYXHOCTH. [lepuon u yactora oOpaiienus. JInneliHas u yrioBas
ckopocTH. LIeHTpOCTpEMHUTEIBHOE YCKOPEHHUE.

Ilepseiit 3akoH HeroToHa. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. [Tpunimn
CYIIEPIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: cuiia TPEHUS CKOJIBKEHMS, CUjla TPEHUS TTOKOS,
JpyTue BUJIbI TPEHUS.

Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUSA. Y CKOpEeHUe CBOOOIHOTO MajieHus. JBukenue
rwianeT Bokpyr Connua. [lepas kocmuueckas ckopocTs. HeBeCOMOCTh U eperpys3KHu.

PaBHOBecue matepuanbHON TOUKU. AOCOIIOTHO TBEPI0€ TeN0. PaBHOBECHE TBEPAOIO Tella ¢
3aKpPEIICHHOMN OChI0 BpalieHusa. MoMeHT cuibl. LIeHTp TsxecTu.

I/IMHy.TIBC Teaa. MI3MeHneHue HUMITyJIbCA. I/IMHYJ'ILC CHJIBL. 3aKOH COXPAaHCHUA UMITYJIbCA.
PeakTuBHOE ABMXKEHUE.

Mexannueckast pabota u MolHOCTb. PaboTa cuit TskecTH, yrnpyroctu, TpeHus. CBsi3b SJHEpruu
U paboTsl. [ToTeHnmanpHas SHeprHs Tena, MOAHATOTO HaJl MOBEPXHOCTHIO 3EMIIH.
IToTenumanbHas sHEPrUs cxKaToil npyxkuHbl. Kunetndeckas sneprus. Teopema 0 KHHETHYECKOM
SHEPTrUU. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUU.

JleMoHCTpaL UK.



1. HabnioneHne MexaHHUECKOTO ABMXKEHHS T€Jla OTHOCUTENIFHO PAa3HbBIX TEJl OTCUETA.
CpaBHEHME YT U TPACKTOPU IBUKEHHUS OJTHOTO M TOTO K€ TeJla OTHOCUTEIBHO
pa3HbIX TEJ OTCYETA.

N3mepeHue cKOpoCTH U YCKOPEHHsI IPSIMOIMHENHOTO ABHKEHHUSL.

HccnenoBanue Npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHHUS.

HaOnronenue 1BuKeHUs Tea 1o OKpYyKHOCTH.

HabumronneHne MmexaHn4yeckux sBJICHUH, IPOUCXOIALINX B cUCTEME oTcueTa «Tenexkar»
IIPU €€ PaBHOMEPHOM U YCKOPEHHOM JBMKEHHH OTHOCUTEJIBHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHHUS T€Ja OT MACChI Tejla U JEHCTBYIOIIEH Ha HETO CUJIBL.

8. HaluroneHue paBeHCTBa CUIl IIPU B3aUMOICHCTBUH Tell.

9. M3meHeHue Beca Teja MPH YCKOPEHHOM JBH)KEHUH.

10.Ilepenaua ummyibca Npu B3aMMOAECHCTBUH TEIL.

11.IIpeoOpa3oBaHus 3HEPTUU IIPU B3aUMOJICHCTBUY TEIL.

12.CoxpaHeHune uMIlysbca Ipu HEYIpyroM B3auMOACHCTBUY.

13.CoxpaHeHnue UMITyJIbCca MPH a0COTIOTHO YIPYTOM B3aUMOJICHCTBHH.

14 HabGnroneHue peakTUBHOTO JIBHYKEHUS.

15.Coxpanenne MexaHMYECKOM 3HEPTUU IPU CBOOOIHOM Ia/IEHUU.

16.CoxpaHeHne MeXaHMUECKOW YHEPTUU MPH JIBUKEHUU TeJa O] IeHCTBUEM IIPYKUHBI.

no

o oA W

JlabopaTopHbie padoThl U ONBITHI.

1. KonctpyupoBaHue TpakTa Jisl pa3roHa U JalbHEHIIEr0 paBHOMEPHOTO BUKCHHS
IIapyKa WA TEJICHKKH.

2. Omnpenenenue cpeHEl CKOPOCTH CKOJIBKEHUS OpycKa WM ABMKCHUS LIapUKa 10
HAKJIOHHOM MJIOCKOCTH.

3. Omnpenenenne yCKOpeHHs Tela MPU PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKIIOHHOM
TUTOCKOCTH.

4. HccnenoBaHue 3aBUCMOCTHU IIyTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM JIBI)KEHUU Oe3
Ha4aJbHOW CKOPOCTH.

5. IlpoBepka rumnoTessl: €Ciy MpU PpaBHOYCKOPEHHOM JIBMXKEHUHU 0€3 HaualbHON CKOPOCTH
ITyTH OTHOCSATCS KaK PsiJi HEYETHBIX YHCENI, TO COOTBETCTBYIOIIHNE TPOMEKYTKH
BPEMEHH OJMTHAKOBBI.

6. HccrmenoBanue 3aBUCHMOCTH CHIIBI TPSHHSI CKOJIBKEHHUS OT CHJTBI HOPMATBHOTO

JTaBJICHHUS.

Onpenenenne ko3P puieHTa TPEHUSI CKOIbKEHHUS.

Omnpenenenue KecTKOCTH MPYKUHBI.

9. Omnpenenenne pabOTHI CHIIBI TPSHHUS IIPU PABHOMEPHOM JIBFDKCHHH TeJIa 110
TOPU30HTAIBLHOM MOBEPXHOCTH.

10.Onpenenenue pabOTHI CHITBI YIIPYTOCTH MPH TMOIbEME TPy3a C HCIIOJIb30BAHHEM
HEMOJIBIKHOTO U MOBIKHOTO OJIOKOB.

11.M3y4yeHue 3akOHa COXPAaHEHUS SHEPTHH.

©

Pa3zgen 9. Mexannuyeckue KoJ1e0aHUA U BOJHEI.

KonebatenbHoe npukenue. OCHOBHBIE XapaKTEPUCTUKU KoeOaHHil: Mepro/l, 4acToTa,
aMIUIMTy1a. MaTeMaTnyecKuil ¥ pyKUHHBIN MassTHUKH. [IpeBpatienue sHepruu npu
K0JIe0aTeIbHOM JIBUKEHUU.

3aryxatomue konaebanus. BerHykaennbie konedanus. Peonanc. Mexannueckue BOJTHEI.
CaoiicTBa MexaHN4eCcKuX BOJIH. [Ipo/1obHBIE U TTONIEpEYHbIE BOJIHBI. J{JTMHA BOJHBI U CKOPOCTh
ee pacnpocTpaHeHusl. MexaHnuecKue BOJIHbI B TBEPAOM TeJ€, CEICMUYECKHE BOTHBI.

3Byk. ['pomMKoOCTb 3ByKa U BeicoTa TOHA. OTpakeHue 3ByKa. IHPpa3ByKk U yIbTpa3BYK.



JdemMoHcTpaumu.

HaGnronenue koneGaHuii Tes1 0J 1eHCTBUEM CHJIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HaOnroneHnue BbIHYX/IEHHBIX KoJeOaHHi U pe30HaHca.

Pacrnipoctpanenne npoJoabHbIX U IONEPEYHBIX BOJIH (HA MOJIENH).
HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

ogakrwdE

JlabopaTopHble padoThI U ONBITHI.

1. Omnpenenenue 4acTOTHI U MEPUOJIA KOJICOAHHMI MaTEMaTHIECKOTO MasiTHUKA.

2. OrmpeneneHue 4acTOTHI M NIEPU0/Ia KoJIeOaHU MPY>KMHHOTO MasiTHHKA.

3. HccnenoBanue 3aBUCHMOCTH TIEpHO/ia KOJIeOaHUH MOABEIICHHOTO K HUTH Ipy3a OT
JUTUHBI HATH.

4. HccrnenoBaHue 3aBUCUMOCTH TIEprU0Ia KOJIeOaHUH MPYKUHHOTO MAsITHAKA OT MacChl
rpysa.

5. TlpoBepka HE3aBUCUMOCTH MEPHOJIa KOJICOAHUI TPy3a, MIOABEIICHHOTO K HUTH, OT
Macchl rpysa.

6. OnbBITHI, JEMOHCTPHUPYIOIIHE 3aBUCUMOCTH TIEpH0JIa KOJICOaHUH PYKUHHOTO
MasiTHUKA OT MacChl IPpy3a M KECTKOCTH MPY>KUHBI.

7. M3MepeHue yCKOpEHUs CBOOOIHOTO TTaJACHHUS.

Pa3nes 10. Di1eKTpOMarHuTHOE 10JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.

DIIeKTPOMArHUTHOE TOJIe. DIEKTPOMArHUTHBIE BOJIHBI. CBOWMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
IITxana 31eKTPOMAarHUTHBIX BOJIH. MICIIO/Ib30BaHUE DIIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.

DneKkTpoMarHuTHas npupoaa ceera. CKkopocTh cBeTa. BolnHOBEIE CBONCTBA CBETA.
JleMoHCTpAaLUK.

1. CBoiicTBa 3J€KTPOMarHUTHBIX BOJIH.
2. BoJyiHOBBIE CBOMCTBA CBETA.

JlabopaTopHbie padoThl U ONBITHI.
1. V3yueHue CBOKCTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOUIEHOTO TeNe(oHa.

Pa3zgen 11. CBeToBble ABJIEHMA.

queBa;I MOJENb CBeTa. MICTOUHUKH CBETA. HpHMOHHHeﬁHOG pacnnpoCTpaHCHUC CBCTA. 3aTMeHus
COJ'IHI_[a )51 .HYHBI. OTpameHHe cBera. Ilmockoe 3€pKajo. 3akoH OTpPAKCHUSA CBETA.

[Ipenomnenue cBeta. 3aKoH npesomMieHus cBera. [loHOe BHYTpEHHEE OTpaKeHUE CBETA.
Hcnoap30BaHne MOIIHOTO BHYTPCHHET'O OTPAXKCHUA B OIITUYCCKHUX CBETOBOAAX.

Jlunza. Xop nydeit B mua3e. OnTHdeckas cucreMa (horoamnmnapara, MUKPOCKOIIA U TEJIECKOTA.
I'na3 xak ontuyeckas cucrema. biM3opykocTs U JaIbHO30PKOCTb.

Pasnoxenue Oemoro ceera B CIICKTD. Omngwitel HetoTona. CnoxxeHne CIICKTpAJIbHBIX IIBETOB.
I[I/ICHCpCI/ISI CBCTaA.

JleMoHCTpaL UK.



[IpssMONIMHENHOE PaCIIPOCTPAaHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tony4yenne n300pakeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
ITpenomiieHue cBera.

OnTHyeckuii CBETOBOI.

Xox JIy4eit B coOuparomei JuH3e.

Xoq JIydeil B paccenBarolleH JIMH3E.

[Tony4yenne n300paxeHuit C MOMOIIBIO JIUH3.

. Ilpunnun aevictBus GoToanmnapara, MUKPOCKOIIA M TEIECKOIA.
10.Mozens riiasa.

11.Pa3noxeHue 6e10oro cBeTa B CIIEKTP.

12.ITomyuenue 6e10ro CBETa IPU CII0KEHUH CBETA Pa3HBIX LIBETOB.

CoNor~LNE

JlabopaTopHbie padoThI U ONBITHI.

1. UccrnenoBanue 3aBUCUMOCTH YTJIa OTPaKCHUS CBETOBOTO JIyda OT yriia MaJeHusl.

2. H3ydeHue XxapaKTepUCTUK H300paKEHUS IPeIMETa B INTIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIJia MPEJIOMIICHHS CBETOBOT'O JIydya OT YIJia IMaJeHHs Ha
TPaHUIE «BO3TyX—CTEKIIO».

[Tony4yeHne n300paXKeHUI C MTOMOIIIBIO COOMPAIOIICH JTHH3BI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHIIBI COOMPATOIIEH JTNH3BI.
OMNBITHI MO PA3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.

OMBITHI IO BOCIIPUSATHIO I[BETA TIPEMETOB TP UX HAOIIOICHUH Yepe3 [IBETOBBIC
(UITBTPBI.

No ok

Pa3zgen 12. KBanToBbIe ABJICHUS.

OmnpiTel Pezepdopaa u mmanerapuast Moaens atroMa. Mogens atoma bopa. Ucnyckanue u
norjouieHre ceera atoMoM. KBauThl. JIuHeHyaTbie CIeKTpHI.

PagnoaktuBHOCTH. Anb(a-, 6eTa- u ramma-uzinydeHus. CTpoeHue arToMHoOro sjipa. HykinonHas
MoJieb aToMHOTrO spa. 3oTonsl. PannoaktuBHele npespaienus. [lepuon nomypacnana
ATOMHBIX fJIEP.

SnepHble peakMy. 3aKOHBI COXPAHEHUs 3apsI0BOI0 U MAaCCOBOT'O YKCE. DHEPTHUs CBSI3U
ATOMHBIX SAJEP. CBs13b Macchl U OHCPTHHU. PeaKIII/II/I CHUHTE3a U ACTICHUSA AO€P. Uctounukn
sHeprun CosiHIA U 3BE3/.

Snepnas sHepreTuka. JIeHCTBUS paJuOAKTUBHBIX U3Iy4YEHUN HA )KUBBIE OPTAaHU3MBI.
JleMoHCTpALUK.

CrieKTpbl U3JIy4€HUs U TOTJIOMICHHUS.

CrexTpsl pa3IuyHbIX T'a30B.

CrnexTp BoaOpo/Ia.

Habnronenue TpekoB B kamepe BusbcoHa.

Pabora cueTyrka HOHU3UPYIOMINX U3TYyUSHHH.

Perucrpanus uznydenust npupoAHBIX MUHEPAJIOB U MMPOIYKTOB.

ocoarwNE

JlabopaTopHbie padoThI U ONBITHI.

1. HaGnroneHue CIUIONTHBIX U TUHEHUATHIX CIIEKTPOB U3TyYSHHUS.
2. HccnenoBaHue TPEKOB: H3MEPEHUE YHEPTHH YaCTHIIBI IO TOPMO3HOMY ITYTH (IT0
¢dororpadusam).



3. M3mepenue paguoakTUBHOTO (OHA.

IoBTOPUTEIBbHO-0000 AU MOTYJIb.

[ToBTOpUTENHEHO-0000IIAIONINI MOTYTh IPETHA3HAYCH ISl CHCTEMATH3AIUU 1 0000IICHUS
NPEMETHOTO COJICPYKAHUS U OIBITA IS TSILHOCTH, TPUOOPETEHHOTO TIPU M3yYCHHUHU BCETO Kypca
¢u3uKy, a TaKKe A1 TOATOTOBKU K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY 10 (PU3UKE JUIs
00y4aromuxcsi, BRIOPAaBIINX 3TOT YUEOHBIH MpeIMeT.

[Ipu u3ydeHU TaHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI IEATEIbHOCTH, HA
OCHOBE KOTOPBIX 00ECIIeUNBACTCS JOCTHKEHHE MTPEIMETHBIX U METAINPEIMETHBIX TUIAHUPYEMBIX
pe3ynbTaToB 00y4YeHMs, (OpPMHUpPYETCS eCTECTBEHHO-HAYYHAs! TPAMOTHOCTh: OCBOSHUE HAYYHBIX
METOJIOB MCCIIEI0BAHUS SBJICHUI MPUPOJIbl U TEXHUKHU, OBIIAJICHHE YMEHHUSIMH OOBSICHSTD
dbusnyecKue SBICHHUS, IPUMCHSISI IIOTYICHHBIC 3HAHUS, PENIaTh 3a/1a4H, B TOM YHUCIIe
KaueCTBEHHbBIC U IKCIIEPUMEHTAJIbHBIC.

HpI/IHHI/IHI/IaHBHO HCHTGHBHOCTHHﬁ XapaKTEep JAHHOI'O pa3Jciia pCaiu3yeTCs 3a CUCT TOro, 4To
06yqa101unec;l BBIIIOJIHAIOT 3alaHHUsA, B KOTOPBIX UM IIPCAJIaracTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHWW Pacro3HaBaTh U HAYYHO OOBIACHATH (PU3NMUECKUE SIBJICHUS B
OKPY>KaIOIIeH MPUPOJIe U TOBCETHEBHOM KU3HU,

HCII0JIB30BAaTh HAYYHBIC MCTOAbI UCCIICAOBAHWA (1)I/I3I/IT~I€CKI/IX SIBJIGHI/IIZ, B TOM 4YHCJIIC OJIA
IMPOBEPKHU T'UIIOTE3 U MMOJTYUCHUSA TCOPCTUICCKUX BBIBOAOB;

00BACHATH HAaYYHBbIC OCHOBBI Hanoboee BaXKHBIX ,I[OCTI/I)I(GHHI;’I COBPCMCHHBIX TGXHOHOFHﬁ,
HAIpuMcEp, MPaKTUICCKOro UCII0JIb30BaAHUA PA3JIMYIHBIX KCTOYHUKOB SGHCPIrMu Ha OCHOBC 3aKOHA
MMpeBpalICHNA U COXpPaHCHHA BCEX M3BCCTHBIX BUOB SHCPIUH.

I[Inanupyemble pe3yJibTaThl 0CBOEHUSI NpeIMeTa

JINYHOCTHBIE pPe3yJIbTAThI

B pe3ynbrare nzyuenus Gpu3MKU Ha ypOBHE OCHOBHOTO 00111ero o0pa3oBaHus y 00y4yarouierocs
OynyT cOpMUPOBAHBI CIIECTYIOIINE JIMYHOCTHBIE PE3YJIbTAThl B UACTHU:

1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:

e IIPOSIBJICHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUNCKON
¢bu3nyeckoil Hayku;
e IICHHOCTHOE OTHOIIEHHE K JOCTUKEHHUSIM POCCUMCKUX y4EHBIX-(DU3HUKOB;

2) rpaIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e TOTOBHOCTb K aKTUBHOMY yYacCTHIO B OOCYKJIEHUH OOIIECTBEHHO 3HAYUMBIX U
THYECKUX MPOOIIeM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTHKEHUI
bu3uKy;

e OCO3HaHUE Ba)XHOCTH MOPAJIBHO-3TUYECKUX TPUHIIUIIOB B ACSTEIBHOCTH YUEHOTO;

3) 3¢cTeTH4eCKOro BOCTIUTAHUS

e BOCIIPUATHUEC 3CTCTHUICCKUX KAUCCTB (1)I/I3I/I‘-ICCKOI‘/’I HayKH: €€ TapMOHUYHOTI'O
MMOCTPOCHUS, CTPOroCTU, TOYHOCTH, IAKOHUYIHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:



e 0CO3HaHUE IIEHHOCTH (PU3NYECKON HAYKN KaK MOIIHOTO HHCTPYMEHTA TIO3HAHMS MHPA,
OCHOBBI Pa3BUTHUA TEXHOJOTHI, BaXKHEUIIICH COCTaBISAIONIEH KYJIbTYpPHI;

e pa3BUTHE HAYYHOU JIFOO03HATEIILHOCTH, MHTEPECa K UCCIICIOBATEITBCKOM
NesITeNIbHOCTH;

5) dopMupoBanusi KyJbTYpPbl 310POBbS U SMOIHOHAJIBLHOIO 0JIATONOJIYYMSI:

e 0OCO3HaHHUE IIEHHOCTH 0e30macHoro 0opasa )KH3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MUpE, BAXKHOCTH MPaBUJI 0€30MIaCHOTO MOBEICHUS Ha TPAHCIIOPTE, HA JOPOTax, C
ANEKTPUYECKUM U TEIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

e chOPMUPOBAHHOCTH HABBIKA peIieKCHH, TPU3HAHKIE CBOETO MpaBa Ha OIIUOKY U
TaKOro e MpaBa y Apyroro 4ejoBeKa;

6) TPY10BOT0 BOCIIUTAHUSA:

e AKTHBHOE y4acCTH€ B PELICHUU IMPAKTUYECKUX 3a]a4 (B paMKaX CEeMbH,
00pa3oBaTeNbHON OpTaHU3aIMH, TOPO/Ia, Kpasi) TEXHOJIOTUYECKON U COMAIbHOM
HaIpaBJICHHOCTH, TPEOYIOIUX B TOM YUCIIE U (PU3MUECKUX 3HAHU;

e HHTEPEC K MPAKTUIECKOMY H3yUECHHIO MPO(PECCHiA, CBSI3AaHHBIX C (PH3UKOM;

7) IKOJIOTNYECKOT0 BOCTIMTAHMS

e OpHEHTaNMs Ha MPUMEHEHHE (HU3NIESCKUX 3HAHUHU JIJIsl pEIIeHHs 3a/1a4 B 00JIaCTH
OKpY>KaroIel cpesibl, IJIaHUPOBAHUS ITOCTYIKOB U OLIEHKU MX BO3MOXKHBIX
IIOCJIEICTBUM I OKPY’KAOIIEH Cpebl;

e OCO3HaHUE I00ATBHOI0 XapaKTepa FKOJIOTHUECKUX MTPOOJIeM U yTeH UX peleHus;

8) aJanTau K USMEHSIOIIUMCH YCIIOBUAM COIMAIbLHOM U l'[pHpO)IHOﬁ cpeabl:

e TOTPEOHOCTH BO B3aMMOJAEUCTBUH IIPU BHINOJIHEHUH UCCIIEA0OBAHUM U IPOEKTOB
(u3nYecKoil HaNPaBIEHHOCTH, OTKPBHITOCTD OMBITY U 3HAHUSAM JAPYTHUX;

e TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pE3 MPAKTHUUECKYIO AESATEIBbHOCTD;

e TIOTPEOHOCTH B (JOPMUPOBAHUU HOBBIX 3HAHUM, B TOM 4HcIIe GOPMYIUPOBAThH UIEH,
MOHATUS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

e 0OCO3HaHUE Ae(PUINTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00s1acTH (U3HKH;

e IIJJAHMPOBAHUE CBOETO Pa3BUTHSI B IPUOOPETEHUU HOBBIX (PU3MUECKUX 3HAHMIA;

e CTpEMJICHHME aHAIIM3UPOBATh U BBIABIATH B3aMMOCBS3H NPUPOBI, O0IIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUI;

e OlIEHKA CBOUX JICHCTBUII C yUE€TOM BIIMSHHUS HA OKPYKAIOILYIO CPEY, BOZMOXKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

MeTanpeameTHblie pe3yabTaThl

B pe3synbrare ocBOeHUS TpOrpaMmbl 1o (GU3UKE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus y
oOyuarotierocst 6yayT chopMUpPOBAaHBI MeTanpeIMeTHbIE Pe3yJIbTaThl, BKIIIOUAIOIIUE
MMO3HaBaTCJIbHBIC YHUBCPCAJIBHBIC y‘-Ie6HI)Ie ﬂeﬁCTBHﬂ, KOMMYHUKATHBHBIC YHUBEPCAJIbHEBIC
yueOHbIe AeMCTBUSI, PETYJIATUBHbIE YHUBEPCAJIbHbIE YUeOHbIE JEHCTBUS.

Ilo3naBaTebHBbIE YHHBePcAIbHbIE YUeOHbIe 1eCTBUS
Ba3oBble JJoruueckue aeiicTBUA:

e BBISIBIIATH U XapaKTE€PU30BaTh CYIIECTBEHHBIE IPU3HAKH OOBEKTOB (SIBICHUN);



e YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIINU, OCHOBAHUS i1 0000IICHUS
Y CpaBHCHHS,

e BBISIBJIATH 3aKOHOMEPHOCTH M ITPOTUBOPEUHS B pacCMaTpUBAaEMbIX (paKkTax, TaHHBIX U
HAOJIOICHUSAX, OTHOCSAIIMXCS K PU3UUECKUM SIBIICHUSIM,

e BBISIBJIATH IPUYUHHO-CIICJICTBEHHBIC CBSI3U NIPU U3YYCHUU (DU3HUSCKUX SIBICHUN U
MIPOIIECCOB, JIENIATh BHIBOJIBI C MCIIOJIb30BAHUEM JICTYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOUEeHUH, BBIIBUTATh TUTIOTE3bI O B3aMMOCBS3SX (PH3NUYECKUX BEIHYNH;

e CaMOCTOSITEIIbHO BEIOMPATH CIIOCO0 pelieHus yaeOHoH (hu3udeckoit 3a1aun (CpaBHEHHE
HECKOJIbKUX BApUAHTOB PEIICHUS, BRIOOP HAaNOO0JIee MOAXOIAIIETO C YIETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUER).

ba3oBble ncciienoBarebCcKHe AeiCTBHUA.

e HCHOJIb30BaTh BOMPOCHI KAK UCCIIEI0BATENLCKUI HHCTPYMEHT ITO3HAHUS;

e TPOBOAUTH IO CAMOCTOSITEILHO COCTABIEHHOMY IUIAHY OIIBIT, HECIOKHBINA (PU3NUECKUN
9KCIIEPUMEHT, HEOOJIbIIIOE HCCeI0BaHNE (PU3UYECKOTO SIBICHMUS,

e OIICHMBATH HA MPUMEHUMOCTb U JOCTOBEPHOCTH HH(DOPMAIIHIO, TTOJIYICHHYIO B XOC
WCCIIETOBAHUS WU YKCIIEPUMEHTA;

e  CaMOCTOSTEIHHO (POPMYITHPOBATH OOOOIICHHSI U BBIBOJIBI IT0 PE3YJIbTaTaM
MIPOBEICHHOTO HAOJIIOICHUS, OTIbITA, UCCIICIOBAHMUS,

e TIPOTHO3UPOBATH BO3MOXKHOE JaJIbHEMHIIIEE Pa3BUTHE (PU3NUECKUX MTPOIIECCOB, a TAKXKE
BBIIBUTATh MPEINON0KEHUS 00 UX PAa3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Padora ¢ undpopmanmeii:

e TPUMEHATH PA3JIMYHBIE METO/Ibl, UHCTPYMEHTBI M 3aIIpOChl IPU MOUCKE U 0TOOpe
nHGOPMAIMY WK TaHHBIX C YIETOM IMPeIOKEHHON yueOHo# (pusmueckoit 3a1au;

e AHAIM3MPOBATH, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX
BUJIOB U ()OPM IIPECTABICHHUS;

e  CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (POPMY MpeacTaBIeHus HHPOpMaLK U
WJUTIOCTPUPOBATH PElIaeMble 3a7]aul HECIIOKHBIMU CXEMaMH, AMarpaMMaMu, HHOU
rpaduKoi U X KOMOMHALIUSAMHU.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aelcTBUA:

e B XO0fe 00CyXJIeHusl yueOHOro MaTepuasa, pe3ylbTaToB T1ab0OpaTOpHBIX paboT U
MTPOEKTOB 33JIaBaTh BOIPOCHI 10 CYIIECTBY 00CYK/1aeMOI TeMbI M BRICKA3bIBATh UJICH,
HaIleJICHHbIE Ha pellieHue 3a7auu U MOJIepKaHue OJIaroKenaTeIbHOCTH OOIICHHUS,;

e COITOCTABIIATH CBOM CYXKJICHUS C CYXJICHUSIMH JPYTUX YIACTHHKOB JTUAJIOTA,
OOHapyXHUBaTh Pa3IU4HMe U CXOACTBO MO3UIIHIA;

e BBIPAXATh CBOIO TOYKY 3PCHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX;

e TYOJUYHO MPEACTABIATH PE3YIbTATHI BBIMOJIHEHHOTO (PU3NYECKOTO OMBITA
(3KCTIEpUMEHTa, UCCIICIOBAHUS, IPOCKTA);

e TIOHMMATh U HCIIOIH30BATh MPEUMYIIECTBA KOMaHTHOW U WHANBUAYAIbHON paOOTHI
MIPH pEelIeHUN KOHKPETHON (hU3NUecKoil mpoOIeMbl;

e TIPUHUMATH IIEJI1 COBMECTHOH JIeATEIHbHOCTH, OPTaHU30BLIBATh IEHCTBUS TI0 €€
JOCTHKECHHIO: PACIIPEICIIATh POJIA, OOCYXIATh MPOIECCHI U PE3yIbTaThl COBMECTHOM
paboThl, 00001IaTH MHEHUS HECKOJIBKUX JIIOJICH;

e BBINOJHITH CBOIO YacTh PaOOTHI, JOCTUTAsE KAUECTBEHHOTO PE3yJIbTaTa 10 CBOEMY
HAMPAaBIICHUIO U KOOPAUHUPYS CBOU JICUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;

e OIICHWBATh KAYECTBO CBOETO BKJIa/Ia B OO MPOIYKT IO KPUTCPHUSIM,
CaMOCTOSITENTLHO CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aHMOJICHCTBUSI.



PeryasiTuBHble YHHBepPCcAJIbHbIe YUeOHbIE 1eiiCTBHUS
Camoopranusaunus:

e BBIABIATH NPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYalUsX, TPEOYIOMINX IS PEIICHHS
(bu3NIeCKUX 3HAHUH;

e OpPHEHTUPOBATHCS B PA3IMYHBIX IMOAX0AaX MPUHATUS PEIICHUN (MHIUBUIyaIbHOE,
MIPUHATHE PEILICHHs B TPYIIE, IPUHATUE PEIICHUH IPYIIOoif);

e CaMOCTOSITEIBHO COCTABIIATH AITOPUTM PELIeHUs (GU3NIECKON 3a/1a41 HITH TUIaHa
UCCIIEJOBAHUS C YY€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh IpeAaraéMble BAPHAHTHI PEILICHUH;

e JleNIaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHbIN HHTEJJIEKT:

e J1aBaTh aJCKBATHYIO OLICHKY CUTYAallUH U IIpeJIaraTh IUIaH €€ U3MEHEHN,

e OOBACHATH MPUUUHBI TOCTHKEHUS (HEJOCTHXKEHUS ) PE3Y/IbTaTOB JeSITEIbHOCTH,
JlaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

e BHOCHUTb KOPPEKTHBBI B I€SITEILHOCTh (B TOM YHCIIE B X0/ BBINOJIHEHUS (PU3HMUECKOTO
HCCIIEIOBaHMs MJIM IIPOEKTa) Ha OCHOBE HOBBIX 00OCTOSTENIBCTB, M3MEHUBIIUXCS
CUTYyallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEH;

e OILICHMBATH COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBHSIM;

e CTaBUTH ce0sl HA MECTO JPYroro 4ejioBeka B X0JI€ CIopa UM JUCKYCCUH Ha HAYYHYIO
TeMY, IOHUMaTh MOTHBBI, HAMEPEHHUS U JIOTUKY JPYIroro;

e TIIpU3HABaTh CBOE IIPABO HA OLIMOKY MPH pelIeHUuH (PU3MUECKUX 3a]au WM B
YTBEPKICHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPABO APYIOro.

HpeI[MeTHbIe pe3yJbTaThl
7-i Kjaace

K koH1y 00ydeHust B 7-M KJjacce npeMeTHbIE pe3yJbTaThl Ha 6a30BOM YPOBHE JJOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHHIA:

e HCIIOJIb30BaTh MOHATHUSA: PU3HMUECKUE U XUMUYECKUE SIBICHUS, HAOI0IeHNE,
AKCIIEPUMEHT, MOJIEJb, TUIIOTE3a, EAMHULIBI PU3NYECKUX BETMYHH, aTOM, MOJIEKYJIa,
arperaTHble COCTOSIHMS BEIIeCTBa (TBEPJIOE, )KUIKOE, Ta3000pa3HOE), MEXaHUUYECKOE
IBUKEHHE (PaBHOMEPHOE, HEPAaBHOMEPHOE, MIPSIMOJIMHENHOE), TPAEKTOpHS,
paBHOAEWCTBYOMIAs cuia, Aedopmarus (yrnpyras, MacTU4ecKas), HEBECOMOCTb,
COOOMIAIOIITHECS COCY/IBI;

e paznuuath ABIeHUS (AU Dy3Hs, TEMIOBOE IBUKEHHUE YaCTHI] BELIECTBA, pABHOMEPHOE
JBUKEHME, HEPaBHOMEPHOE JIBH)KEHUE, MHEPIUS, B3aUMO/IEHCTBUE Tell, paBHOBECUE
TBEPABIX TEJ C 3aKPEIIEHHON OCBIO BPALIEHMS, IIepeiada JaBICHUS TBEPAbIMU
TeJIaMHM, KHUJKOCTIMHU U Ta3aMu, aTMoc(hepHoe JaBiieHNe, TUIaBaHKE Tell, IPEBpaIlCHUs
MEXaHUUYECKON SHEPTUHN) 1O ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

e pacro3HaBaTh NMPOSBICHUE U3YYCHHBIX (PU3NUECKUX SIBIICHUH B OKPY’KaIOILIEeM MUPE, B
TOM uucie (pu3nveckue IBJIeHUs B IPUPOJIe: IPUMEPHI ABMXKEHHUS C PA3INYHBIMU
CKOPOCTSIMH B JKMBOM M HEKUBOU NPUPOJE, NENCTBUE CUIIBI TPEHUS B IPUPOAE U
TEXHHKE, BIUSIHNUE aTMOC(EPHOTro JaBJICHUs Ha )KUBOW OpraHU3M, IJIaBaHUE PhIO,
pBIYary B TeJI€ 4eJI0BEKa, IPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a/1auy B YU€OHYIO,
BBIJIETISITh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKU) PU3NYECKUX SBIICHUI;

e ONUCHIBATh U3YYEHHBIE CBOMCTBA TN U (PU3UUECKUE SIBICHUS, UCTIONB3Ys (prusnueckue
BEJIMYMHBI (Macca, 00beM, INIOTHOCTh BEUIECTBA, BPEMSI, ITyTh, CKOPOCTh, CPETHSSA



CKOpPOCTb, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC TN, CUJIa TPEHHUS, JaBICHNE
(TBepmoro Tena, )KUIKOCTH, Ta3a), BRITATKUBAIOIIAS CHJIa, MEXaHH4YecKas paboTa,
MOIITHOCTb, IJIEYO CHIIbI, MOMEHT CHJIbI, KOO (HUIIMEHT MOJIE3HOTO IeHCTBUS
MEXaHU3MOB, KUHETHUYECKasi U NOTEHIMAIbHAs SHEPTUs ), IPU ONKUCAHUU IPABUIBHO
TPaKTOBAaTh (PU3MUYECKHI CMBICI UCTIONIB3YEMBIX BETUUMH, UX 0003HAUECHUS U €AMHUIIBI
(GU3NYECKUX BETUYNH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUYECKYIO
BEJIMYMHY C JJPYTUMH BETUYUHAMH, CTPOUTDH T'PaAQUKH U3YYEHHBIX 3aBUCUMOCTEH
(GU3NYECKUX BEJIUYNH;

e XapaKTEepH30BaTh CBOMCTBA TeJl, PU3UUECKUE SIBICHUS U MPOIIECCHI, UCTIONb3YS
IIpaBUJIa CI0KEHUS CUJI (BIOJIb OAHOM MpsiMOI), 3akoH I'yka, 3akoH Ilackais, 3aKoH
Apxumena, mpaBUIIO paBHOBECH pbryara (0JI0Ka), «3070TOE IMPABUIIO» MEXaHUKH,
3aKOH COXPaHEHUs MEXaHUUYECKOW SHEPIuu, IIPHU ITOM J1aBaTh CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIICHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE;

e 00BACHATH (pU3MUECKUE ABJICHMSI, IPOLIECCHl U CBOMCTBA TEJI, B TOM UHUCIIE U B
KOHTEKCTE CUTYalMil IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATH IPUUNHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHNE U3 1—2 JIOTMYeCKUX 11aroB ¢ Oropoi Ha 1—
2 W3yYEHHBIX CBOMCTBA (PM3NYECKUX SIBJICHUH, GU3NIECKUX 3aKOHA WIIN
3aKOHOMEPHOCTH;

e pelaTh pacueTHbIE 3a/1aui B 1—2 neicTBUS, UCIIONIB3YS 3aKOHBI U (hOPMYIIbI,
CBsI3bIBaOLIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAIN3a YCIOBUS 3a7jauu
3aIMCBIBAaTh KPATKOE YCIOBHE, MOACTABIATH (PU3NYECKHUE BEIIMYUHEI B HOPMYITBI U
IIPOBOJIUTH PacyeThl, HAXOAUTh CIPABOYHBIE JTaHHBIC, HEOOXOAUMBIE 11 PELICHUs
3ajJa4, OIEHUBATh PEATUCTUYHOCT OJTYYeHHON (PU3NIECKOIN BETMUNHBL;

e pacro3HaBaTh NPOOJIEMBbI, KOTOPbIE MOYKHO PELIMTh IPU MOMOLIY (PU3HMUECKUX
METOJIOB, B OIIMCAHUH MCCIIEI0BAaHUS BbIIEIATH IPOBEPIEMOE MPEIIOI0KEHUE
(runoresy), pa3iuyaTh U HHTEPIPETUPOBATH MOIYUYEHHBIN pe3ysbTaT, HaX0AUTh
OLIMOKYU B XOJI€ OIBITA, JI€NaTh BHIBOJIBI 110 €70 PE3y/bTaTaM;

e TPOBOJAUTH OIBITHI [0 HAOIIOACHUIO (PU3NYECKUX SIBJICHUM WK (PU3NUECKUX CBOMCTB
Tel: (HOpMyTHPOBATH IPOBEPSEMBIC TIPEATIONIOKEHHUS, COOUPATh YCTAHOBKY M3
MIPEUI0KEHHOT0 000PYI0BaHUS, 3alUCHIBATH X0 ONbITa U (POPMYJINPOBAThH BHIBOJIBI,

e BBINOJHATH NPSIMbIE U3MEPEHUS PACCTOSIHUS, BDEMEHU, MaccChl Tella, 00bema, CUiIbl U
TeMIepaTyphl ¢ UCIOIb30BAHUEM aHAIOTOBBIX U IIUPPOBBIX MPUOOPOB, 3aIIUCHIBATh
MIOKa3aHus NpUOOPOB C YUETOM 3aJaHHON aOCOIOTHON MOTPELIHOCTH U3MEPEHMI;

e TPOBOAUTH MCCIIEIOBAHNE 3aBUCMOCTH OJTHON (PM3NYECKON BETMUMHBI OT APYTOH C
HCIIOJIb30BaHNUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTU ITyTH PABHOMEPHO ABUKYIIETOCS
Teja OT BPEMEHU JABM)KEHHUS TEJa, CUIJIBI TPEHUS CKOJIBKEHHS OT Beca Teja, KauecTBa
00pabOTKH MOBEPXHOCTEHN TEJI ¥ HE3aBUCUMOCTH CHJIBI TPEHUS OT ILJIOIIA N
COIIPUKOCHOBEHHS TEJI, CUJIBI YIIPYTOCTH OT yJUIMHEHMSI IPYKUHBI, BEITAJIKUBAIOIIEH
CHJIBI OT 00BbeMa MOTPYKEHHOM YacTH Teja U OT IUIOTHOCTH KHUJIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Tella, OT INIyOUHBI, Ha KOTOPYIO MOTPYXKEHO TeJoO,
YCIIOBUH IUIaBaHUSI T€J, YCIOBUIM paBHOBECHS pbluara U OJIOKOB), y4acTBOBATh B
IUTAHUPOBAHUM Y4EOHOTO UCCIIEOBAaHUS, COOMPATh YCTAHOBKY U BBINOJIHATh
U3MepeHus, cleays NpeIoKEeHHOMY IIaHy, (PMKCUPOBAaTh Pe3yJIbTaThl OJIYYE€HHOMN
3aBHCUMOCTH (PU3MUECKUX BEIMYHUH B BUJE MPEUIOKEHHBIX TaOIHUI] U IpaHKOB,
JIeNIaTh BBIBOJIBI [0 pe3yJIbTaTaM UCCIIEOBAHMUS;

e TPOBOAUTH KOCBEHHBIE U3MEPEHHs (PU3MUECKUX BEIMYMH (TJIOTHOCTH BEIIECTBA
KHUJKOCTU U TBEPJOTO TeNa, CUJIa TPEHUSI CKOJIbKEHHUS, JaBJI€HHE BO3AyXa,
BBITAJIKMBAIOIIAs CUJIa, JEMCTBYIONIAs Ha MOIPYKEHHOE B JKUJKOCTH TEJIO,

K03 (HULUEHT MOJIE3HOT0 JEHCTBUS MPOCTHIX MEXAHU3MOB), CIIEYsI IPEAJIOKEHHOMN
MHCTPYKIMU: TIPU BBITOJTHEHUN U3MEPEHHUH cOOMpPaTh 3KCIIEPUMEHTAIBHYIO YCTaHOBKY
Y BBIUUCIISITH 3HAUE€HUE NCKOMOM BEIHUYUHBI,



e cOOMIOAATH MpaBUIIa TEXHUKU 0€30MacHOCTH MpH paboTe ¢ 1abopaTOPHBIM
o0opyIoBaHUEM;

e yKa3blBaTh IPUHIUIIBI AEUCTBUS IPUOOPOB U TEXHUUECKUX YCTPONUCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOLIAIOIIUECS COCYIbI, OapOMETp, pbluar, MOABMKHBIA U
HETOBMKHBINA OJIOK, HAKIIOHHAS TUIOCKOCTB;

e XapaKTepHU30BaTh MPUHLHUIIEI JEHCTBUSA U3YYEHHBIX IPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOPOM HAa UX ONKUCAaHUs (B TOM YHCIE: MOJIIUITHUKY, YCTPOUCTBO
BOJIONPOBO/A, THPABIMUYECKHI ITpecc, MaHOMETP, BEICOTOMED, MOPLUIHEBOM HACOC,
apeoMeTp), UCIIOJIb3Ys 3HAHMSI O CBOMCTBAX (PM3NYECKUX SBICHUN M HEOOXOIUMBIC
¢bu3nyeckue 3aKOHbI U 3aKOHOMEPHOCTH;

e TMPHUBOJIUTH MPUMEPHI (HAXOAUTH HH(OPMAIHIO O TpUMEpax) MPAKTHIECKOTO
UCIOJIb30BaHUS (PU3NUECKUX 3HAHUH B IOBCETHEBHOM YKHU3HU I 0OecreueHus
0€30MacHOCTH NIpU OOPAIICHNH C TPUOOPAMU U TEXHUYECKHMMH yCTPOHCTBaMH,
COXPaHEHMs 3/I0POBbsI U COOJIIOZCHNS HOPM SKOJIOTUYECKOTO ITOBEACHUS B
OKpY>KalolleH Cpele;

e OCYUIECTBJIATH OTOOpP UCTOUYHMKOB MH(OpPMALMK B MHTEPHETE B COOTBETCTBUU C
3aJIaHHBIM [TOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUN U IIyTEM CpPAaBHEHUS
Pa3IUYHBIX UCTOYHUKOB BBIACIATH HH(OPMALIMIO, KOTOPas ABJISETCSA MPOTUBOPEUUBOI
WJTU MOKET OBITh HEJIOCTOBEPHOM;

e HCIIOJIb30BaTh IIPU BBINOJIHEHUH YYEOHBIX 331aHUI HAyYHO-MIOMYJIAPHYIO JINTEPATyPy
(U3NIECKOTO COo/IepKaHus, CIPABOYHBIC MaTePHAIIbl, peCypchl ceTd MHTepHeT,
BJIaJIeTh IPHEMaMHU KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HH(OpMALUU U3
OJIHOM 3HAKOBOW CHCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KpaTKHe MUCbMEHHBIE U YCTHBIE COOOLIEHHS Ha OCHOBE 2—3
MCTOYHHUKOB MHPOPMALUH (PU3HUECKOTO COACPKAHUS, B TOM YHUCIIE ITYOJIMYHO JeNaTh
KpaTKHe COOOILIEHHsI O pe3ysIbTaTax MPOSKTOB WM y4EOHBIX HCCIIEeI0OBAHUMN, IPH 3TOM
IPaMOTHO UCIOJIb30BaTh U3yUYEHHBIN MOHATUIHBIN anmnapar Kypca pU3uku,
COIIPOBO’KAATh BBICTYIIJICHUE IPE3EeHTalUEH;

e TIpHU BBHIIOJHEHUH YUYE€OHBIX MPOEKTOB U UCCIIEIOBAHUM pacipeesaTh 00s3aHHOCTH B
IpyIIE B COOTBETCTBUU C MIOCTaBICHHBIMY 337a4aMU, CIEAUTD 3a BBIIIOJIHEHUEM
IJ1aHa JeMCTBUI, aIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ] B I€ATEIbHOCTD TPYIIIIbI,
BBICTPAauBaTh KOMMYHHUKAaTUBHOE B3aMMOJEHCTBHE, YUUTBIBASI MHEHUE OKPYKAFOIIHX.

8-i Kki1acc

K koH1y 00ydeHus B 8-M KJj1acce npeMeTHbIE pe3ybTaThl Ha 6a30BOM YPOBHE JJOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

e HCIIOJIB30BAaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYII, TEINIOBOE JIBM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAIIIMUECKUE U aMOp(HbIE Tena,
HACBIIICHHBIA U HEHACHIICHHBIN 1ap, BJIaXKHOCTh BO3/1yXa, TEMIIEPATypa, BHYTPEHHSA
SHEPIHUs, TEILIOBOM JABUTaTElb, JIEMEHTAPHBIN JJIEKTPUUECKUH 3apsil, dDJIEKTPUYECKOE
T10JI€, MPOBOJHUKH U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKHUI TOK, MATHUTHOE
ToJIE;

e pa3nuyaTh SBJICHUS (TEIJIOBOE PACHIMPEHUE U C)KaTue, TeIionepeaaya, TernioBoe
paBHOBECHE, CMAauUBaHNE, KAMJUISIPHBIE SBJICHUS, UCTIApEHUE, KOHJEHCAIMS,
IJIaBJIeHUE, KpUCTAJUIM3alus (OTBEpeBaHUE), KUIIEHUE, TeIIonepeaaya
(TenIonpoBOIHOCTh, KOHBEKLINS, U3IYyUEHHE), DIIEKTPU3aLUs TEJl, B3aUMOAECHCTBHE
3aps/10B, AEHUCTBUSA AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIEHCTBUE
Mar"HuToB, I1€WCTBUE MarHUTHOTO MOJIs HA IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
MHIYKIHS) IO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;



e pacro3HaBaTh NPOSBICHUE U3YYCHHBIX (PU3NUECKUX SBICHHUI B OKPYXKAIOIIEM MHPE, B
TOM uucie (pu3ndeckue SBJIeHUs B IPUPOJIe: MOBEPXHOCTHOE HATSKEHHUE U
KalWJUISIPHBIE SIBJIEHUS B IPUPOJIE, KPUCTAJUIBI B IPpUPOE, n3nydenue ColHua,
3aMep3aHue BOJI0EMOB, MOPCKHE Opu3bl, 00pa3oBaHKUE POCHI, TyMaHa, MHesl, CHera,
AJIEKTPUUYECKUE SABICHHUS B aTMOC(epe, SIEKTPUIECTBO )KUBBIX OPraHU3MOB,
MarHMTHOE 1oJje 3eMiu, Apei¢ MoI0CcoB, poJib MArHUTHOTO MOJIS 7S )KU3HH Ha
3emiie, MOJISIPHOE CUSIHUE, IIPU 3TOM IIEPEBOUTH IPAKTUUYECKYIO 3a7auy B y4eOHY1O,
BBIJICTISITH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKM) (PU3NYECKUX SBIICHUII;

e OIKCHIBATh H3yYCHHBIC CBOMCTBA TeN U (PU3MUCCKUE SIBICHUS, UCIIONB3Ys (PU3UIECKIEC
BEJIMYMHBI (TeMIepaTypa, BHyTPEHHSS SJHEPIHsl, KOJIHMYECTBO TEIJIOTHI, yAeIbHas
TEIUIOEMKOCTb BEILIECTBA, Y/EJIbHAs TEIUIOTA IUIABICHMUS], YI€IbHas TEIJIOTa
napoo0Opa3oBaHus, yAelbHas TEIUIOTa CroOpaHus TOIUIHBA, KO3 (PUIIMEHT MOJIe3HOro
JIEWCTBUSA TEIIOBOM MAlIMHBI, OTHOCUTEIbHAS BJIAXKHOCTh BO3AYyXa, AIEKTPUUECCKUN
3apsjl, cuia TOKa, 3JIEKTPUUYECKOE HAPSHKEHHUE, COIPOTUBIICHUE ITPOBOIHUKA,
yIEIIbHOE COTPOTUBIICHUE BEIIECTBA, pad0OTa ¥ MOLTHOCTH JIEKTPHUUECKOTO TOKA), IPU
OINMCAaHUU TPABUIBHO TPAKTOBATH (PU3NUECKHI CMBICT UCTIOIb3YEMbIX BEJIMYHH,
0003HAYCHUS U SAMHUIIBI PU3NICCKUX BEITUYMH, HAXOAUTH (DOPMYIIbI, CBSI3bIBAFOIIINC
JTaHHYIO (PU3MYECKYIO BEJIMYUHY C IPYTUMU BETMYUHAMU, CTPOUTDH rpauku
M3Y4YEHHBIX 3aBUCUMOCTEHN (PU3UUECKUX BEIIHYUH;

e XapaKTepH30BaTh CBOMCTBA Tel, PUINUYECKUE SIBICHUS U IPOLECCHI, HCIIONb3YSI
OCHOBHBI€ IT0JIOKEHUS MOJIEKYJISIPHO-KMHETHUECKON TEOPUH CTPOEHUS BELIECTBA,
MIPUHIIMII CYTIEPIIO3UINH TOJIeH (Ha KAYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsiaa, 3akoH OMa Juis yyacTka 1enu, 3akoH Jxoyns—JIeHia, 3akoH coXpaHeHUs
SHEPTHUH, IIPU ITOM J1aBaTh CIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3aIIMCHIBATH €TI0
MaTEeMaTHYECKOE BBIPAXKECHHUE;

e OOBACHATH PU3NYECKHUE MPOILIECCH] U CBOMCTBA TEJ, B TOM YHCJE U B KOHTEKCTE
CUTYaINi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPa: BHIABISTH MPUUUHHO-
CJIEJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX I1aroB ¢ Omopoi Ha 1—
2 U3y4YCHHBIX CBOWCTBA (DM3HUCCKUX SIBICHUN, PU3NICCKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

e peuaTh pacueTHbIE 3a/1a4il B 2—3 JIeCTBUS, UCIIONB3YS 3aKOHBI U (HOPMYIIHI,
CBsI3bIBaIOIME (PU3NYECKUE BEIMYUHBI: HA OCHOBE aHAlIM3a YCIOBUS 3a7aun
3aMMChIBaTh KPaTKOE YCIOBHE, BBISBIATH HEIOCTATOK JAaHHBIX JUISl pEIICHUs 3aJauH,
BBIOMpATH 3aKOHBI U (POPMYITBI, HEOOXOIUMBIE IS €€ PELICHUS, POBOIUThH PACUETHI U
CpPaBHUBATH MOJTYyYEHHOE 3HaUYeHNE (DU3UUECKOIN BEIIMUUHBI C U3BECTHBIMU JTAHHBIMU;

e pacrno3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PEIIUThH MPHU MOMOIIN (HUHUYECKUX
METOJIOB, UCIIOJIb3Yys OMMCAHUE UCCIIEIOBaHMSI, BBIACIATH IPOBEPSEMOE
MPEANOI0KEHUE, OLIEHUBATH MPABUIIBHOCTD MOPSIIKA IPOBEICHUS HCCIIEIOBAHUS,
JIeaTh BBIBOJIBI;

e TIPOBOJUTH OTBITHI MO HAOMIOACHUIO (PU3NUECKHX SBICHUHN UITH (PU3NIECKIX CBOHCTB
Ten (KanuUISIpHbIE SBJICHUS, 3aBUCUMOCTD JJaBJIEHUS BO3/lyXa OT €ro o0bema,
TEeMIIepaTypbl, CKOPOCTHU MPOLIECCA OCTHIBAHUS U HArPEBaHUS IPU U3IYyYEHUHU OT LIBETA
M3JIyqaromiei (MorIonarieit) ToOBEpXHOCTH, CKOPOCTh UCTIAPEHUS BOJBI OT
TEeMIIepaTypbl ) KUJAKOCTH U IUIOMIA/IA €€ TOBEPXHOCTH, DJIEKTpU3ALUs TEN U
B3aMMO/ICICTBHUE JEKTPUUECKUX 3apsiI0B, B3aUMO/IEUCTBHE TOCTOSTHHBIX MAarHUTOB,
BHU3yaJIU3al1sl MATHUTHBIX TOJIEW MOCTOSTHHBIX MarHUTOB, I€UCTBUSI MArHUTHOTO MOJIsS
Ha TIPOBOJIHUK C TOKOM, CBOMCTBA 3JI€KTPOMAarHuTa, CBOMCTBA AJIEKTPOIBUTaTEs
MOCTOSIHHOTO TOKa): (OpMyITUPOBATH IPOBEPSEMBIE MTPEATIOIOKEHHS, COOUPATh
YCTaHOBKY U3 MPEII0KEHHOT0 000PYAOBaHHUS, OIMCHIBATh X0/ OMbITA U
(hopMyIHpOBaTh BHIBOJIBI;

e BBITIOJIHSTH MPSIMbIC U3MEPEHHS TEMIIEPATYPHI, OTHOCUTEILHON BIAXKHOCTH BO3/1yXa,
CHWJIBI TOKA, HATIPSKEHUS C MCTIOJIH30BAaHUEM aHAIOTOBBIX MPHUOOPOB U JATIYMKOB



($U3NYECKUX BETUYNH, CPABHUBATH PE3yJIbTaThl U3MEPEHHI C YUETOM 33aJJaHHOMN
a0COJIIOTHOM TTOTPEITHOCTH;

e TPOBOAMTH MCCIEIOBAHNE 3aBUCMOCTH OJTHOW (PU3NYECKON BETUUUHBI OT APYTOH C
HCIOJIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTh COIPOTUBIICHUS IIPOBOHUKA OT
€ro JUIMHBI, TUIOIAAN MOMIEPEYHOT0 CEYCHHS U YACTBHOTO COMPOTHBIICHHS BELIECTBA
IIPOBOJIHUKA, CUJIBI TOKA, HAYIIEr0 Yepe3 MPOBOAHUK, OT HANPSHKEHUS Ha IPOBOJHUKE,
MCCIIEIOBAHKE MTOCIIEIOBATEIBHOTO U MAPAIICIBHOTO COCTUHEHUN TPOBOJHUKOB):
IUTAHUPOBATh UCCIIEI0BAHUE, COOMPATh YCTAHOBKY U BBIIIOJIHATh U3MEPEHMUS, CIIEAYS
MPEUI0KEHHOMY TUIaHy, (PUKCHPOBATh PE3yIbTAThI MOJyYCHHOH 3aBUCUMOCTHU B BUJIE
TabIuI ¥ TpaMKOB, JeJIaTh BEIBOBI 110 PE3yJIbTaTaM UCCIIEI0BaHMS;

e TPOBOAWUTH KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BENUYHH (yAeIbHas TeIUIOEMKOCTh
BEIIECTBA, CONPOTUBJICHNE MIPOBOJHHKA, PA0OTa U MOLHOCTh JEKTPUUECKOr0 TOKA):
TUTAHUPOBATh U3MEPEHHUs, COOUPATh HIKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEIYs
IIPEUI0KEHHON MHCTPYKLUH, U BBIYUCIIATh 3HAUCHNUE BEJIMYUHBI,

e coOMIOAATH MpaBUIIa TEXHUKU 0€30MacHOCTH MpH paboTe ¢ 1abopaTOpHBIM
o0opyI0oBaHUEM;

e XapaKTEepPH30BaTh MPUHIIMIIEI JEHCTBUS H3yYCHHBIX IPUOOPOB M TEXHUYECKUX
YCTPOICTB € OIOPOH Ha UX ONMHUCAHUSA (B TOM YHCJIE: CUCTEMA OTOIJICHUS IOMOB,
THTPOMETP, NTapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP, CYETUHK IIEKTPUICCKOM
SHEPI'UH, JIEKTPOOCBETUTENIbHbIE TPUOOPHI, HArPEBATEIBHBIE JIEKTPOIPUOOPHI
(IpUMepBI), IMEKTPUUECKUE MTPETOXPAHNUTEIH, STEKTPOMArHUT, SJICKTPOIBUTATEb
MIOCTOSIHHOTO TOKa), UCII0JIb3Ysl 3HAHUS O CBOMCTBaX (pU3MUECKUX SBICHUHN U
HE00X0MMBbIE (PU3NIECKHE 3aKOHOMEPHOCTH;

e pacrno3HaBaTh POCThIE TEXHUUYECKUE YCTPONUCTBA U U3MEPUTENIbHBIE TPUOOPHI 110
CXe€MaM U CXEMaTHYHBIM PUCYHKaM (3KUJKOCTHBIH TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETP, IBUTATEIb BHYTPEHHETO CrOPaHuUs, 3JIEKTPOCKOII, pEOCTaT), COCTABIATh
CXEMBI AIIEKTPUUYECKHX IIETICH C MOCIIeIOBATEIbHBIM U apaJICIbHBIM COSAMHEHUEM
3JIEMEHTOB, pa3jinyasl yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUUECKUX LETeH;

e TPHUBOJIUTH MPUMEPHI (HAXOAUTH HHOOPMAIHIO O IPUMEpax ) MPaKTHIECKOTO
UCMOJIb30BaHUS (PU3NUECKUX 3HAHUH B MOBCETHEBHOM JKU3HU IS 0OecreueHus
0€30MMacHOCTH NP 0OpalleHnH ¢ TpudopaMu U TEXHUUYECKUMH YCTPOICTBaMH,
COXPaHEHHMs 3/I0POBbsI U COOJIOACHUS HOPM SKOJIOTHYECKOTO ITOBE/ICHUS B
OKpY>Kalolllen cpere;

e OCYUIECTBJIATH MOUCK HHPOpMALUU (HUZUIECKOTO COIEPKaHHsI B UHTEPHETE, HA OCHOBE
MMEIOIINXCS 3HAHUH U IIyTeM CPaBHEHUS IOTIOTHUTENbHBIX HCTOYHUKOB BBIJIEIATh
UH(pOpMaINIO, KOTOpas ABJISIETCS MPOTUBOPEUUBOI MIT MOKET ObITh HEIOCTOBEPHOM;

e HCIIOJIb30BATh MPH BHIIOJIHEHUH YYEOHBIX 33/IaHUI HAYYHO-TIOMYIISIPHYIO JINTEPATYPY
(bU3MYECKOro co/iepKaHus, CIPaBOYHbIe MaTepHalibl, pecypchl ceTi MHTepHeT,
BJIQJIETh MPHEMaMHU KOHCIIEKTHPOBAHHUS TEKCTa, TPEoO0pazoBaHus HH(OOpMAIHH U3
OJTHOM 3HAKOBOW CHCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPaTKUE YCTHBIE COOOIIEeHNs, 000011ast
MH(OPMAIIHIO U3 HECKOJIBKUX UCTOUHUKOB (PU3UUECKOTO COJCPKAHUS, B TOM UHUCIIE
MyOJIMYHO TIPE/ICTABIATH PE3YNIbTAThl IPOSKTHOM MITH UCCIIEIOBATEIHCKON
NesTeIbHOCTH, TIPU 3TOM I'PAaMOTHO UCIOJIb30BaTh U3yUEHHBIM MOHATUIHBIN anmapaT
Kypca (HU3UKH, COMPOBOXK/IATH BRICTYIUICHHE MTPE3CHTAINCH;

e TIpH BBHIIOJHEHUHU YUEOHBIX TPOEKTOB U MCCIEIOBAaHUN (PU3UUECKUX MTPOLIECCOB
pacrpenenaTs 00s3aHHOCTH B TPYIIIIE B COOTBETCTBHUH C TIOCTABICHHBIMH 3a/1a4aMH,
CJIEZIUTH 32 BBIIIOJHEHUEM IIJIaHa JIEMCTBUI M KOPPEKTHPOBATH €T0, aEKBATHO
OILIEHUBATh COOCTBEHHBIH BKJIAJ B JCSITEIHHOCTD IPYIIIHI, BEICTPAUBATh
KOMMYHHUKAaTHBHOE B3aUMOJAEHUCTBUE, MIPOSBIISISI TOTOBHOCTh pa3peliaTh KOH(PIUKTHI.

9-i1 KJIacc



K xoH1y 00yueHust B 9-M KJjacce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

e HCIIOJIb30BATh MOHATHUA: CUCTEMA OTCUETA, MaTepraIbHas TOUKA, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHUUECKOT'0 JABIKEHUs, Aeopmarlius (yrnpyras, actudyeckas),
TpPEHUE, IEHTPOCTPEMUTEIILHOE YCKOPEHNE, HEBECOMOCTb U MEPETPY3KH, LIEHTP
TSYKECTH, a0COJIOTHO TBEPAOE TEJO, LIEHTP TSKECTH TBEPAOIO Teja, paBHOBECHE,
MEXaHHYECKUEe KOJIeOaHus M BOJHBI, 3BYK, HH(PPA3BYK U YIBTPA3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPhI HCITYCKAHUS U MOTJIONIeHUs, allb(a-, 6eTa- 1 ramma-
W3ITy4eHUsl, U30TOIBL, siJIepHasi JHEPreTHKa;

e pa3nuyarh sABJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOIIMHEHHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE BUKEHUE, CBOOOHOE NaICHHUE TEJ, pAaBHOMEPHOE
JBUKEHUE 110 OKPYKHOCTH, B3aUMOJICHCTBUE TE€JI, PEAKTUBHOE JIBHXKCHHE,
Kose0aTenbHOE JIBIKEHUE (3aTyXarolIMe U BBIHYXKICHHbIE KOJIeOaHus), pe30HaHC,
BOJIHOBOE JIBIJKEHHE, OTPAXKEHUE 3BYKA, IPSIMOJIMHEMHOE pacpoCTpaHEeHHE,
OTpa)keHUE U TPEJIOMJICHHE CBETA, MOJIHOE BHYTPEHHEE OTPaKeHUE CBETA,
pasznoxxeHue 0e10ro CBeTa B CIIEKTP U CIIOKCHHUE CIIEKTPATLHBIX I[BETOB, TUCTICPCHUS
CBETa, €CTECTBEHHAs PaJHO0aKTUBHOCTh, BOSHUKHOBEHHE JTMHEHUATOrO CIIEKTpa
W3JIYYCHHS) IO ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

e pacro3HaBaTh NPOSBICHUE U3YICHHBIX (PH3UYCCKUX SBICHUI B OKpPYKaIOMeM MHpPE (B
TOM uucie (pu3nveckue sSBIeHUsI B IPUPOJIe: IPUIUBBI U OTIUBBI, TBUKEHHE MIJIAHET
CoHEeYHOM CUCTEMBI, PEaKTUBHOE JIBUKEHHUE )KUBBIX OPTraHW3MOB, BOCTIPUSATHE
3BYKOB KUBOTHBIMH, 3€MJIETPSICEHHIE, CEHCMUYECKIE BOJHBI, IlyHAMH, 9XO0, [[BETa Tell,
ONTUYECKHUE SIBJICHUA B MPUPOJIE, OMOJIOTUYECKOE JEHCTBUE BUIUMOTIO,
yIbTPaPHUOIETOBOIO U PEHTI€HOBCKOIO U3ITyYEHUH, €CTECTBEHHBIN PaInOaKTUBHBIH
($hoH, KOCMUYECKHUE JTydH, PATHOAKTHBHOE U3TyICHUE MPUPOIHBIX MHHEPAIIOB,
JeicTBHE paJIMOAKTUBHBIX M3ITy4YEeHUI Ha OpraHU3M 4eJIOBeKa), IPH STOM MEPEBOIUTH
MPAKTUYECKYIO 3a7a4y B yUeOHYIO, BBIACIATH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH)
(bu3MYECKUX SIBICHUN;

e ONUCHIBATh U3YYCHHBIC CBOMCTBA TE U (PU3UUECKHUE SBICHUS, UCTIONB3Ys (PU3HUECKUE
BEJIMYUHEI (CpPe/IHsAsS U MTHOBEHHAs! CKOPOCTh TeJla MPU HEPaBHOMEPHOM JIBHKEHUH,
YCKOpEHUE, NepeMelleHne, MyTh, YIII0Bas CKOPOCTh, CUJla TPEHUS, CUJla YIIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MaJIeHHs, BEC Tela, UMITYIIbC Tella, UMITYJIbC
CHUJIBI, MEXaHUYeCKast paboTa U MOIIHOCTb, MOTEHITUATbHASL YHEPTUS TeJIa, TOTHATOTO
HaJl TOBEPXHOCTHIO 3€MJIH, IIOTEHIIUATIbHASL SHEPTUSI CX)KATON NIPYKUHBI, KHHETHYECKas
SHEPrus, MOJTHAS MEXaHUUeCKas YHEPTHs, IEPUOJT U YaCTOTa KoieOaHul, THHA
BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTEIh MPEIIOMIICHUS
Cpelbl), MPY OMHMCAHUU TPABUIBLHO TPAKTOBATh (PUIUUECKHUI CMBICT UCTIONB3YEMBIX
BEJIMYUH, 0003HAYEHUS U €UHUIBI (PU3NUECKUX BETUYUH, HAXOIUThH (DOPMYIIBI,
CBSI3BIBAIOIIUE TaHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMU BEIMUYUHAMH, CTPOUTH
rpauKy U3y4EeHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYHH;

e XapaKTepH30BaTh CBONCTBA TeM, PUINUESCKUE SIBICHUS U TPOIECCHI, HCTIONB3YS 3aKOH
COXpaHEHUs SHEPTHUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHITUTI CYTIEPIIO3UITNHU CHII,
MPUHIUIT OTHOCUTENBHOCTH ["anunes:, 3akonbl Hpl0TOHA, 3aKOH COXpaHEHUs
HMITYJTbCA, 3aKOHBI OTPAKEHUS U TIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS
3apsJI0BOrO MU MAaCCOBOTO YKCEI MIPU SAEPHBIX PEAKIUAX, IPU ITOM JIaBATh CIIOBECHYIO
(hopMyTUPOBKY 3aKOHA U 3aMCHIBATh €70 MATEMATUUYECKOE BBIPAKECHNUE,

e OOBACHATH PU3NYECKHUE MPOIIECCHl U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTYaIHi MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTePa: BHISABISITH IPUUUHHO-
CIIEJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHUECKUX II1aroB ¢ OMIOPON Ha 2—



3 U3yueHHBIX CBOMCTBA (PU3NUECKUX SIBICHHUH, (PU3NUECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEH;

e pelIaTh pacyeTHHIC 3a/1a4d (OMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHUIA ), UCTIOJIBb3YsI
3aKOHBI ¥ (POPMYJIBI, CBSI3bIBAIOIIUE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAN3a
yCIIOBUS 3aJ]aull 3allMChIBaTh KPATKOE YCIOBUE, BBISBIISITh HEJOCTAOLINE WIIN
M30BbITOYHBIE TaHHBIE, BEIOUPATh 3aKOHBI U (OPMYJIIbI, HEOOXOUMBIE IJIs PEIICHUS,
IIPOBOAUTH PacUeThl U OLIEHUBATH PEAIMCTUYHOCTD ITOJY4EHHOI'O 3HAUCHMSI
(bu3nYeCcKOil BETUYNHBL;

e pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PELIMTh IPU TOMOITH (PU3HMUECKUX
METOJIOB, UCIIOJIb3Yys OMHCAHUE UCCIIEIOBAHMSI, BBIACIATH IPOBEPSEMOE
IIPENIII0JIOKEHNE, OLIEHUBATh IPABUIIBHOCTD IOPSIIKA IPOBEICHUS UCCIIEJOBaHMS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOICHUN U OIBITOB;

e TIPOBOAMTH OIBITHI IO HAOIIOACHUIO (PU3NYECKUX SBICHUH WIN (PU3NIECKUX CBOHCTB
Ten (M3y4eHue BTOporo 3akoHa HbloTOHA, 3aKOHA COXPAaHEHUs YHEPTHH, 3aBUCUMOCTh
nepro/ia KojaebaHuil MpyKMHHOTO MasTHUKA OT MacChl Ipy3a M KECTKOCTH MPYKUHBI U
HE3aBHCUMOCTh OT aMIUIUTY/ bl MaJIbIX KOJIEOaHH, MPSIMOIUHEITHOE pacipoCTpaHEeHHE
CBeTa, pa3joxeHue 0enoro cBeTa B CIEKTP, U3YYEHHUE CBOMCTB U300pakeHus B
IJIOCKOM 3€pKajie U CBOICTB M300pakeHus MpeIMeTa B cCOOMparollei JIH3e,
HaOJI0ICHNE CIJIONIHBIX M IMHEWYAThIX CIIEKTPOB U3IYYCHHUS): CAMOCTOSITEIHHO
coOupaTh YCTaHOBKY M3 U30BITOYHOTrO Habopa 000pyA0BaHNs, OMIUCHIBATH XO/1 OMbITA
U €ro pe3yibTaThl, POPMYIUPOBATH BHIBOJIBI,

e TIPOBOJAUTH IIPU HEOOXOUMOCTHU CEPUIO MPSAMBIX U3MEPEHUI, OTIPEALIIsAs CpeIHee
3HAYEHHUE U3MEPSIEMON BeIMUUHBI ((POKYCHOE pacCTOHHUE COOMparoIIel JIUH3BI),
000CHOBBIBAThH BBEIOOP crioco0a u3MepeHus (M3MEPHUTEIIBHOTO MTPUO0opa);

e TPOBOAMTH MCCIIEIOBAHNE 3aBUCUMOCTEH (PM3NYECKUX BEITUYMH C UCIOIH30BAHNEM
MPSIMBIX U3MEPEHUN (3aBUCUMOCTD ITyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM
JBUKEHUM 0€3 HauaJbHOW CKOPOCTH, eprojia KojieOaHU MaTeMaTH4eCKOIro
MasiTHUKA OT JIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPa)KEHUs CBETa OT yIJia MaJeHUs U
yrja npeaoMiIeHUs OT yIila NaJeHus): IUIAHUPOBATh UCCIIEI0BAaHUE, CAMOCTOSTEILHO
coOupaTh YCTaHOBKY, (PMKCUPOBATh PE3y/IbTaThl HOIYYEHHOM 3aBUCUMOCTH
($u3NYeCKUX BEJIWYUH B BHUJI€ TaOIUI U TPa(UKOB, €1aTh BHIBOJIBI 110 pe3yjIbTaTaM
HCCIIEI0BaHMS;

e TIPOBOJUTH KOCBEHHBIE U3MEPEHUS PUZNYECKUX BETUUUH (CPEIHSS CKOPOCTh U
YCKOpEHHUE Teja MpHU PaBHOYCKOPEHHOM JBH)KEHHH, YCKOPEHUE CBOOOAHOTO MaJIeHUS,
AKECTKOCTb MPYKUHBI, KOIPPUIIMEHT TPEHUS CKOJIbKEHUS, MEXaHWYecKas paboTa u
MOIITHOCTh, YaCTOTa U NMEPHOA KoJIeOaHUH MaTeMaTHUECKOT0 U MPY>KUHHOTO
MasTHHKOB, ONITHYECKAs CHJIa COOMPAOIICH JIMH3BI, PAIMOAKTHUBHBIN (OH):
IUTAHUPOBATh U3MEPEHHUsI, COOMPATh FIKCIEPUMEHTAIbHYIO YCTAHOBKY U BBITOJIHATh
U3MEpeHus, cleays NpeIoKEeHHON HHCTPYKIIUH, BBIYUCIISATh 3HAYEHUE BETUYUHBI U
aHAJIM3UPOBATh MOJyYEHHbIE PE3YIbTAThI C YIETOM 33JaHHOH MOTPEIIHOCTH
U3MEPECHU;

e cOOMIOAATh MpaBUIIa TEXHUKU 0€30MacHOCTH MpH paboTe ¢ 1abopaTOpHbIM
o0opyI0oBaHUEM;

e pa3iaMyaTh OCHOBHBIE MPU3HAKU U3YUEHHBIX (PU3MUECKUX MOJIENICH: MaTepruaibHas
TOYKa, a0COJIOTHO TBEPAOE TEN0, TOUCYHBI UCTOYHHUK CBETA, JIy4, TOHKas JIMH34,
IUTaHeTapHasi MOJIe b aTOMa, HYKJIOHHAst MOJIeJIb AaTOMHOTO S/pa;

e XapaKTepH30BaTh MPUHIMIIBI AEHCTBUS U3YUEHHBIX TPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOPOM HAa MX ONMUCAHUSA (B TOM YHCIIE: CIIMIOMETP, NaTUMKH MOJIOKEHUS,
paccTosHUS U YCKOPEHMUSI, paKeTa, 3X0JI0T, OYKHU, IEPUCKOI, poToamnmapar,
ONITUYECKUE CBETOBOABI, CIIEKTPOCKOI, JO3UMETP, Kamepa BunbcoHa), ucronb3ys
3HAHUS O CBOMCTBAX (PM3MYECKUX SBJIEHUI U HEOOXO0IMMBbIe (PU3NUECKHe
3aKOHOMEPHOCTH;



HCIIOJI30BATh CXCMbI U CXCMATUYHBIC PUCYHKH U3YUCHHBIX TCXHUYCCKUX YCTpOﬁCTB,

M3MEPUTENBHBIX TPUOOPOB M TEXHOJOTUYECKUX MPOLIECCOB MPHU PEUICHUH yueOHO-
MPAKTUYECKUX 3a/1a4, ONITHYECKUE CXEMbI JUIsl IOCTPOCHUS U300paKEHUI B TNIOCKOM
3epKajie ¥ coouparouieil TuH3e;

NPUBOAUTH PUMEPHI (HAXOIUTh HHPOPMALIKIO O TPUMEPAX ) MPAKTUYECKOTO

UCIIOJIb30BaHUs (PU3HMYCCKUX 3HAHHMI B TOBCETHEBHOM KHU3HH ISl 00eCIICUCHUSI
0€30MacHOCTH NpU OOPAICHNH C TPUOOPAMH U TEXHUUYECKUMH YCTPOHCTBAMH,
COXpPaHEHUs 37I0POBbsl K COOIIOACHHS HOPM YKOJIOTHYECKOTO TIOBEICHHS B

OKpY>KalolleH cperie;
OCYIIECTBISATh NOUCK UH(pOpManu HU3HNUECKOTO COJAEPKAaHUS B MHTEpHETE,

CaMOCTOSITENILHO (POPMYITUPYS TOUCKOBBIH 3aIIPOC, HAXOIUTH MYTH ONPEACICHUS
JIOCTOBEPHOCTH MOJTYYeHHON HH(POPMAIIUN HAa OCHOBE UMEIOLINXCS 3HAHUN U
JIOTIOJIHUTENBHBIX UCTOYHUKOB;

MCIIOJIb30BATh MPY BHIMOJIHEHUH YUE€OHBIX 33JaHUN HAYYHO-TIONYJSPHYIO JUTEPATypy

(U3HUYECKOTO COJIepKaHUS, CIIPABOYHBIC MAaTEPHUAIIBI, pecypchl cetu MHTepHeT,
BJIA/IETh NIPHUEMaMH KOHCIIEKTUPOBAHUS TEKCTa, IpeodpazoBaHus HHGOPMAIIUU U3
OJIHOM 3HAKOBOMW CHCTEMBI B IPYTYIO;

CO31aBaThb CcOOCTBEHHBIE TUCEMEHHBIE U YCTHBIC COO6I_H€HI/I$I Ha OCHOBC I/IH(i)OpMaI_II/II/I

U3 HECKOJIbKUX UCTOYHUKOB (PH3UUECKOTO COJIEPIKAHUS, ITYOIUTHO MPEICTABIISAT
pe3yJIbTaThl IPOEKTHON WIIA UCCIIEN0BATEIbCKOMN €ATEIbHOCTH, IIPU ’TOM I'PaMOTHO
HCI0JIb30BaTh U3YUYEHHBIN MOHATUIHBIN anmapaT U3y4aemoro paszeia GUu3uKu U
COIIPOBO’KIATh BBICTYIIJICHUE IPE3EeHTAalUel C yueTOM 0COOEHHOCTEH ay JUTOpUn

CBEPCTHHUKOB.

TemaTn4yeckoe NJIAHUPOBAHME

7-i Ky1ace
KosmmuecTBo yacos
Ne | HammeHoBaHue
DJIeKTpPOHHBIe (HM(POBHIE)
W/ | PasAeNoB M Tem o0pa3oBaTe/bHbIC PeCypPChl
n | nporpamMme Bcer | Konrtpoasnsbl |IIpakTunueckn Y pecyp
0 e padoThl e padoThbl

Paszpnen 1.@du3uka u ee poJib B NO3HAHUM OKPYKAIOLIEro MUpa

®dusnka — HayKa

bu6mmorexa ®IT'UC «MOS
mKkosay — lesson.academy-

11 0 Tpupoe 2 content.myschool.edu.ru/03/0
7
DUBIIeCKIe ®usmka, 7 k1ace, DI'TAOY
1.2 2 1 AI1O «Axanemus
BEJIMYUHBI
Munnpocsenienust Poccun»
1.3 | EcrecTtBenHO- 2 1 ®usuka, 7 kimace, DI'AOY

Hay4HBbI METOJ

JIIO «Axamemus




O3HaHUA ‘ ‘ Munnpocsenienust Poccuny»

Hroro mo pazneny 6

Paznen Z.HepBOHa‘laJILHLIe CBCICHUSA 0 CTPOCHUM BelIECTBA

Crpoctie ®wusmka, 7 knace, DI'AOY
2.1 Bep ccTBA 1 HITO «Axamemust
B Munnpocsenienust Poccuny»
BIDKCHUE U
BH3aI/IMo JRA ®dusuka, 7 kinace, PI'AOY
2.2 o ‘{aCTI/IH 2 1 AIIO «Axanemus
H Munnpocsenienus: Poccuny
BEIIICCTBA
ArperaTHble ®usnka, 7 knace, DI'AOY
2.3 | cocTosiHUs 2 AI1O «Axanemus
BEILIECTBA Musnnpocsenienus Poccun»
Htoro no paznemny 5

Pa3nen 3./IBu:xeHne u B3auMo/ieiicTBUE TeJl

MexaHIIecKoe ®usnka, 7 kinace, DI'AOY
3.1 3 AI1O «Axanemus

BHOKEHHE
A Munnpocsenienus Poccun»
WNuepuius, ®duzuka, 7 kiaace, PI'AOY

3.2 | macca, 4 1 JITIO «Axamemust
IUIOTHOCTE Munnpocsenienust Poccun

®usmka, 7 k1ace, DI'TAOY
3.3 |Cuna. Bunet cun | 14 1 2 AI1O «Axanemus
Munnpocsenienust Poccun»

Hroro no paszneny 21

Pa3nen 4./laBjieHue TBepAbIX TeJl, )KUAKOCTEH U ra3oB

JlaBneHue.

[Tepenaua

JIaBICHUS ®duszuka, 7 kiaace, PI'AOY
4.1 | TBepaBIMHU 3 HITO «Axanemus

TeJlaMU, Munnpocsenienust Poccuny»

KHUIOIKOCTAMHU U
rasaMu




Jlasenue ®usmka, 7 k1ace, PI'AOY
4.2 ULKOCTH 5 HITIO «Akanmemust
A Munnpocsenienust Poccuny
ArmocdepHoe ®dusuka, 7 kinace, PI'AOY
4.3 aBHeHHep 6 HITO «Axanemust
& Munnpocsenienust Poccun»
HeicTBue
JKMJKOCTH U ®dusuka, 7 kiaace, PI'AOY
4.4 |ra3a Ha 7 1 3 HITIO «Akamemust
MOTPY>KEHHOE B Munnpocsenienust Poccuny»
HUX TEJIO
Hroro no pazueny 21
Pa3nes 5.PaGora u MOIIHOCTh. DHeprus
PaGora i ®duzuka, 7 kiaace, PI'AOY
51 MOLIHOCTE 3 1 HIIO «Axamemust
B Munnpocsemenus Poccum»
MbocTbie ®usnka, 7 knace, DI'AOY
5.2 ngaHI/I?;MI)I 5 1 AI1O «Axanemus
Munnpocsenienust Poccuny»
MexaHnueckas ®usnka, 7 knace, DI'AOY
5.3 SHEDIHS 4 1 1 AI1O «Axanemus
p Munnpocsenienust Poccun»
Hroro no paszneny 12
®usmka, 7 k1ace, DI'TAOY
[ToBTOpEHME 3 AIIO «Axanemus
Munnpocsenienust Poccun»
OBIIIEE
KOJIMYECTBO
YACOBIIO 68 3 12
ITPOI'PAMME
8-# KJacc
Ne | HammeHnoBaHue KoauuecTBO 4yacoB JeKTpoHHbIE (IHDPOBHIE)
ﬁ/ ﬁaiiez(;fMy:ﬂTeM o0pa3oBaTe/ibHbIE pecypchl
porp Bceer | Kontpousbnsbl |IIpakTudeckn
0 e padoThI e padoThI




Pa3zgen 1.TenioBbie ABJICHUSA

CrboeHie 1 bubmnorexka PI'UC «Mos
11 | en fﬁCTBa 7 mkoja» — lesson.academy-
' content.myschool.edu.ru/03/0
BEIlECTBA 8
TelUIOBLIE ®dusuka, 8 knacc, PI'AOY
1.2 LDOLECCRL 21 5 JIIO «Axkamnemus
pont Munnpocsenienust Poccuny»
Hroro o pazneny 28
Pa3nen 2.2/iekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DNEeKTpUYECKUE
3apsibl. ®dusuka, 7 knace, PI'AOY
2.1 | BapskeHHBIC Tena 7 1 IO «Axanemus
H UX Munnpocsenienust Poccun»
B3aUMOJIENCTBUE
ITocTossHHBIN ®dusuka, 7 knace, PI'AOY
2.2 | 2IeKTPUUECKUI 20 7 IO «Axanemus
TOK Munnpocsenienust Poccum»
MarHITHELC ®usuka, 7 kaacc, PI'AOY
2.3 PR 6 15 JIIO «Axkagemus
Munnpocsenienus Poccunm»
ek TDOMAIHITHA ®dusuka, 7 knace, PI'AOY
24 a P s 4 IO «Axanemus
YKL Munnpocsenienust Poccum»
Hroro o pasneny 37
®usuka, 7 knace, PI'AOY
[ToBTOpEHME 3 JIIO «Axanemus
Munnpocsenienus Poccunm»
OBIIEE
KOJIMYECTBO
YACOBIIO 68 145

I[TPOTPAMME




O-11 kJ1ace

Ne | HamumeHoBaHue

KoaudecTBO 9acoB

n/ |pa3aejioB H TeM

DJIeKTpOHHbIe (LM (POBbIe)

00pa3oBaTeJbLHBIE PecypChl
n | nporpaMmur Bcer | KontpoabHsl | IIpakTnyecku Y pecyp
0 e padoThl e padoThlI
Pa3zgen 1.Mexannueckue siBJeHHUS
Mexanndeckoe bubmnorexa ®I'MC «Mos
JBHKCHHE U mkosa» — lesson.academy-
1.1 10 1
CIIOCOOBI €70 content.myschool.edu.ru/03/0
OITHCAHMUS 9
BaanMoneHCTBIE ®usnka, 9 knace, DI'AOY
12| > A 20 1 3 IO «Axanemus
Munnpocsenienust Poccuny»
3AKOHEL ®duzuka, 7 kiaace, PI'AOY
1.3 10 3 JIIO «Axamemust
COXpaHEHUS
Munnpocsemenus Poccum»
Htoro no paznemny 40

Pa3zgen 2.Mexannuyeckue KoJIe0aHUA U BOJTHBI

MexaHIICCKHe ®duzuka, 7 kiaace, PI'AOY
2.1 7 3 JITIO «Axamemust
KoJieOaHMs
Munnpocseuienust Poccun»
MexaHmIecKie ®usmka, 7 k1ace, DI'AOY
2.2 8 1 3 AI1O «Axanemus
BOJIHBI. 3BYK
Munnpocsenienust Poccun»
Hroro no paszneny 15

Paznen 3.2iexkTpomaru

HTHOC I10JI€ U JICKTPOMArHUTHBIC BOJHBI

3JICKTpOMaFHI/ITHO
€ II0JICE "
QJICKTPOMArHUTHBIL
€ BOJIHbI

3.1

®usmka, 7 k1ace, DI'TAOY
HITIO «Akanemust
Munnpocsenienust Poccun»




Uroro no pazgeny

°|

Pa3zgen 4.CBeToBbI€ IBJICHUSA

3aKOHBI ®usuka, 7 kmace, PI'AOY
4.1 | pactipocTpaHeHUs 6 2 AIO «Axanemus
cBeTa Munnpocsenienus Poccun»
JIMH3EI 1 ®dusuka, 7 kiaace, PI'AOY
4.2 | onmTuecKue 6 3 HITIO «Akamemust
PUOOPHI Munnpocsenienust Poccun»
Paznoxxenne ®dusuka, 7 kinace, PI'AOY
4.3 | Genoro cBeta B 3 2 A0 «Axkanemust
CIIEKTP Munnpocsenienust Poccuny»
Htoro no pazneny 15
Pa3znen 5. KBaHnToBbIE IBJIEHUA
Ucnyckanue u ®usnka, 7 knace, DI'AOY
5.1 | mornomenue cBera | 4 1 HITO «Axanemust
aToMOM Munnpocsenienust Poccuny»
CIboeHHE ®duzuka, 7 kiaace, PI'AOY
52 P 6 1 HIIO «Akamemust
aTOMHOTO s/Ipa
Munnpocsemenus Poccum»
®usmka, 7 k1ace, DI'AOY
5.3 | SlnepHble peakuuu 7 1 A0 «Axkanemus
Munnpocsenienust Poccun»
Hroro no paszneny 17
Pa3nes 6.I1oBTOpUTE/ILHO-00001aI0IIM I MOLYJIb
[ToBTOpEeHue n
00001IeHNEe ®usuka, 7 knacc, PI'AOY
6.1 |comepxanus kypca| 9 2 JAIIO «Axanemus
¢busuku 3a 7-9-i Munnpocseuienust Poccun»
KJ1acc
Htoro mo pazneny 9
OBIIEE
KOJIMYECTBO 102 21
YACOB IIO
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