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ITosicHUTENBLHAA 3alIHCKA

Pabouas mporpamma o (u3uKe Ha ypOBEHb OCHOBHOTO 00IIEero 00pa3oBaHuUs s
obyuaroruxcs 7-9-x kiaccoB ' BOY mikoma Ne 484 pa3zpaboTana B COOTBETCTBUU C
TpeOOBaHUSIMMU:

e @epaepanpHoro 3aKoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii
Denepauuny;

e mpukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O06 yTBepkaeHIN
(benepaabHOro ToCyAapCTBEHHOT0 00Pa30BaTENIBHOTO CTAaHIapTa OCHOBHOTO
o01ero oOpa3oBaHUs»;

e mpukaza Musnmnpocemerus ot 18.05.2023 Ne 370 «O06 yTBepkaeHUH (eaepaIbHOR
00pa3oBaTenbHOI MPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHUsY;

e mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxaenuu [lopsnka
OpraHU3aIH U OCYIIECTBIICHUSI 00pa30BaTENIbHON 1€ATEIHLHOCTH IO OCHOBHBIM
0011e00pa3oBaTeIbHbIM IIPOrpaMMaM — 00pa3oBaTeIbHBIM IpOrpaMMamM
HAYaJbHOTO O0IIIEro, OCHOBHOTO OOIIIEro U CPpeAHEro 0o01ero o0pa3oBaHus»;

e KOHIICTIIIMU MIPETIOAaBaHMs Y4eOHOTo npeamera «Du3ukay;

e CII2.4.3648-20 «CanutapHO-3MHUIEMUOIOTHYECKUE TPEOOBAHUS K OpraHU3aUsIM
BOCIIMTAHUS U OOyU€HUSs, OTAbIXA U 03/JOPOBIICHUS AETEN U MOJIOJEKI,
YTBEP>K/I€HHBIX [IOCTAHOBJIEHUEM INIABHOTO CaHUTapHOro Bpaya ot 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «['urneHnueckrue HOPMaTUBBI U TPEOOBAHMS K 00ECIICUECHUTO
0e30macHOCTH U (1K) O€3BPEHOCTH JIJIsl YeJIOBeKa (paKTOPOB CPEbl OOUTaAHUSY,
YTBEPKACHHBIX IOCTAHOBJIECHUEM INIABHOTO CaHUTAapHOTro Bpaya oT 28.01.2021 Ne
2;

e yu4eOHOro IjIaHa OCHOBHOI'O OOIIEro 00pa3oBaHMsl, yTBEPKICHHOTO
npukazoM ['BOY mkoma Ne 484 ot 29.08.2024 Ne344-oy «O BHECEHUH WU3MEHEHHA
B OCHOBHYIO 00pa3oBaTelbHbIe MPOrPaMMbI HAYAIBHOTO , OCHOBHOTO U CPETHETO
o01ero oopa3oBaHUs»;

e (enepanbHOl paboueit mporpamMmsl o yueOHOMY npeaMeTy «Du3nKay.

PaGouas mporpamma opreHTHpPOBaHA Ha IEJIeBbIE TPUOPUTETHI, CHOPMYIUPOBAHHEIE B
dbenepaibHON paboueit mporpaMme BOCIIUTaHUs U B paboyeit mporpamme Bocniutanus [ bOY
mkosa Ne 484,

[IporpamMma no pu3uke Ha ypoBHE OCHOBHOTO 00I1I€r0 00pa30BaHuUs COCTaBIeHAa Ha OCHOBE
MOJIOKEHUI U TpeOOBaHUH K pe3ysibTaTaM OCBOCHHsI Ha 0a30BOM YPOBHE OCHOBHOM
oOpazoBarenbHOM Tporpammel, ipeacTtaBieHHBIX B PI'OC OO0, a Takxke ¢ yaeToM
¢benepanbHON paboyeil mporpaMMbl BociuTaHus 1 KoHLenuu mpernoiaBaHus yaueOHOro
npeamera «Pusnkar.

Coneprxanue mporpaMMbl TI0 (PU3KKE HAMPaBJICHO Ha (POPMHUPOBAHKE €CTECTBEHHO-HAYIHOM
IPaMOTHOCTH O0YYaIOLINXCS M OPraHU3alUI0 U3ydeHUs (U3NKH Ha IeITeTbHOCTHON OCHOBE.
B nporpamme 1o gpu3uke yuuTHIBAIOTCSI BO3MOXHOCTH y4E€OHOT0 IIpeIMEeTa B peanu3alun
tpeboBanuit ®I'OC OO0 k mIaHUpyeMbIM JIMYHOCTHBIM U METAIIPEIMETHBIM pe3ybTaTaM
00y4eHHUs, a TAKKe MEXKIPEIMETHBIE CBA3HM €CTECTBEHHO-HAYYHbIX yUEOHBIX MPEAMETOB Ha
YPOBHE OCHOBHOT'O 00IIIEro 00pa30oBaHMUs.



[IporpamMMma 1o gu3uke ycTaHABIMBACT paclpe/esieHne yaeOHOTo MaTepuaa 1mo roaam
oOyueHus (10 Kj1accam), IpejyIaracT MPUMEPHYIO TOCIIEI0BATEIBHOCTh U3YUCHUS TEM,
OCHOBaHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COJICPIKAHUS U YIETE BO3PACTHBIX
0COOEHHOCTEH 00yJarOIINXCS.

[Iporpamma no usuke pazpaboTana C LEIbI0 OKa3aHUS METOIUYECKOM MOMOIIN YUUTEIIO B
co3llaHuH paboueil MporpamMMebl M0 Y4eOHOMY MTPEIMETY.

®dusuka SBISETCS CUCTEMOOOPA3yIOIIUM I €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE IIPOIIECCOB U SIBJICHUMN, H3Yy4aeMbIX XUMHEH,
Ouosorueil, actpoHomue U puznYecKoit reorpadueii, BHOCUT BKJIaJl B €CTECTBEHHO-
Hay4yHYI0 KapTUHY MUpA, IPEOCTaBIsAeT HanboJiee siCHble 00pa3ibl IPUMEHEHHS HAyYHOTO
METO/1a TIO3HAHMUsI, TO €CTh CII0Cc00a MOJIy4YeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Oj1Ha W3 TJ1aBHBIX 33724 PU3NUECKOro 00pa30BaHuUs B CTPYKTYpE 00IIero oopa3oBaHus
COCTOHT B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH U MHTEpEca K HaAyKe y
00y4aroIuxcs.

I/IsyquI/Ie (1)I/I3I/IKI/I Ha 0a30BOM YPOBHE IIpeAIiojIaracT OBJIaACHUEC CICAYIOIINUMNU
KOMIICTCHTHOCTAMU, XapPaKTCPHU3YIOIIMMHU €CTCCTBCHHO-HAYUHYIO I'PAMOTHOCTD:

e HAY4YHO OOBSACHATH SABJICHUA,

e OICHHMBATH U IIOHUMATh 0COOCHHOCTH HAay4YHOI'O UCCIICAOBAHUAA,

e HHTCPIPETUPOBATH JAHHBIC U UCIIOJIb30BATh HAYUYHBIC NOKA3ATCIbCTBA IJIA
IMMOJIYYCHH A BBIBOOOB.

enu uzydyenus: (UMK Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs ONPE/IEICHBI B
Konnenmun npenonaBanust yuebHoro npeamera « Pu3nka» B 00pa3oBaTeIbHBIX
opranuzanusax Poccuiickoit deneparuu, peanu3yommx OCHOBHBIE 00111€00pa3oBaTEIbHbIC
MporpamMMsl, yTBepkaeHHOM pemieHueM Kosmnernn MuHuctepcTBa npocBeIeHUs
Poccuiickoit ®eneparuu (mpotokoit oT 3 aexadpst 2019 rona Ne [1K48H).

Hean nzyvyenus pu3nKu:

MproOpeTeHne HHTEepeca U CTPEMIICHUS 00yUaIONIUXCS K HAYYHOMY U3YYCHHIO
MIPUPOJIBI, PA3BUTHE UX WHTEJUIEKTYAbHBIX M TBOPYECKUX CIIOCOOHOCTEH;
pa3BUTHE PEJICTABICHUI O HAYYHOM METOJIe MMO3HaHUs U (OPMUPOBAHKE
HCCIIETIOBATENILCKOTO OTHOILICHUS K OKPYKAIOIIUM SIBJICHUSIM;

(dhopMHpOBaHHE HAYYHOTO MUPOBO33PEHUSI KaK Pe3y/IbTaTa U3YICHUS OCHOB
CTpPOCHMsI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (hM3UKH;

(dhopMUpOBaHHE TIPEICTABICHUA O PO (DU3UKH JIJIST PA3BUTHSI IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TE€XHOJIOTHIA;

pa3BUTHE IPECTABICHUN O BO3MOXHBIX cepax Oymyiiei mpodhecCuoHaTbHOMI
JIeATeTLHOCTH, CBI3aHHOU ¢ (DU3UKOM, TTOJATOTOBKA K JATbHEHIIIEMY 00yUEHHUIO B
ATOM HaIlpaBJICHUMU.

JlocTuKeHHe ITUX 1eNIel MPOrpaMMEI 10 (GU3HKE Ha YPOBHE OCHOBHOTO OOIIIETO
o0OpazoBaHus 00eCIIeYnBaACTCS PEIICHUEM CIICIYIOINX 3a1ay.



e MpHOOpETeHHE 3HAHUH O TUCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, AJIEKTPUUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e MPHOOpPETeHHE YMEHHI OMUCHIBATH U OOBACHATH (PU3NUYECKUE SIBICHHS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

e OCBOEHHE METOJIOB PELICHHsI MPOCTEHIIINX PACUETHBIX 3314 C UCIIOJIb30BaHHEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e Ppa3BUTHE YMCHHI HAOIIOATh IPUPOIHBIC SBICHUS U BBIIOJHSATH OTBITHI,
nabopatopHble pabOThI U HKCIIEPUMEHTaIbHbIE UCCIEAOBAHUS C UCTIOIb30BAaHUEM
U3MEPUTEIBHBIX TPHOOPOB;

e OCBOCHHE NMPUEMOB paboThI ¢ HHPOpMaluelt GU3NIECKOro COAePKaHUSL, BKIIIOYas
UH(OPMALIMIO O COBPEMEHHBIX JIOCTHKCHUAX (PU3UKH, aHATTN3 U KPUTHUECKOE
OLICHUBaHKE WH(OPMALINU;

e 3HAKOMCTBO cO c(hepamu npodecCuoHaNbHON NeATEIbHOCTH, CBI3aHHBIMU C
(bu3HUKON, 1 COBPEMEHHBIMU TEXHOJIOTUAMHU, OCHOBAHHBIMU HA JTOCTHXKEHUSAX
¢duznyecKoil HayKu.

Ha n3ydenue ¢pusuku (6a30BbIid ypOBEHB) Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHHUS
oTBoaUTCS 238 yacoB: B 7-M Kiacce — 68 yacoB (2 yaca B HEZICIH0), B 8-M Kiacce — 68 yacoB
(2 yaca B Hezemn0), B 9-M kiacce — 102 yaca (3 yaca B HEZIEINIO).

[Ipennaraemslii B mporpamMme 1o Gpu3ukKe nepeueHs J1abopaTOPHBIX padOT U OMBITOB HOCHUT
PEKOMEHIAaTENbHBIA XapaKTep, YIUTelb JAeJaeT BRIOOP MPOBEACHHS J1a00paTOPHBIX PadoOT U
OTIBITOB C YYETOM MHIUBUAYAIbHBIX OCOOEHHOCTEH 00yUYarouXcs, CIUCKa
AKCIIEPUMEHTAJIBHBIX 33JaHUI, IPEIaraeMbIX B paMKaX OCHOBHOT'O I'OCYAapCTBEHHOTO
9K3aMeHa 1o (pU3HKe.

Jlna peanuzanuy mporpaMMbl UCTIONB3YIOTCS YI€OHUKH, AOMYIEHHBIE K NCIOIb30BAHUIO
MIPHU peasTn3alii UMEIOIUX TOCY/IapCTBEHHYIO aKKPEIUTAIIMI0 00pa30BaTEIbHBIX TPOTrPaAMM
HAYaJbHOTO 00IIIEero, OCHOBHOTO OOIIEro, CPeHEro 00IIero 00pa3oBaHusl OpraHU3aIHSIMH,
OCYIIECTBIISIOMIUMH 00Pa30BaTEIBHYIO IESITEIBHOCTD, TPUKa30M MUHIPOCBEIIEHUS OT
21.09.2022 Ne 858 ( ¢ M3MEHEHUSMU U IOTIOTHEHHUSIMH ).

o ®usuka: 7-ii kiacc: 0a30BbIi ypoBeHb: yueOHUK, 7 kiacc/ [leppimkun U.M.,
NBanoB A.H., AknronepHoe oOmectBo «M3narensctBo "l[IpocBemienne"»;

o ®usuka: 8-if kiacc: 0a30BbIi ypoBeHb: yueOHUK, 8 kiacc/ [leppimkun Y. M.,
WBanoB A. U., AkunonepHoe ob6mecto «M3natensctBo "[IpocBerienue»;

o ®usuka: 9-if kacc: 0a30BbIi ypoBeHb: yueOHUK, 9 kiacc/ [leppimkun Y. M.,
I'yrauk E. M., MBanoB A. U., [letpoBa M. A., AKlInOHEpHOE OOIIIECTBO
«3marenscTBO "l[IpocBemienne»;

DneKTpoHHbIE 00pa30BaTeNbHbIE PECYPCHI, JOMYIIEHHBIE K UCIIOIB30BAaHHIO MTPH peaTU3aIiH
HMMEIOIIUX FOCYIapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeIbHbIX IPOrpaMM HaualbHOTO
00111er0, OCHOBHOT'O OOIIIET0, CpeAHEro 00I1ero oopazoBaHus MpuKkazoM MHUHIIPOCBEIIEHUS
ot 04.10.2023 Ne 738:

o ®wusuka, 7 knacc, PI'AOY [I1O «Axanemuss Munnpocsenienust Poccuny;
o @usuka, 8 kinacc, PI'AOY JTIO «Akagemuss Munnpocsemienus: Poccuny;
o ®usuka, 9 knacc, PI'AOY [IIO «Axanemuss MunnpocsenieHust Poccuny;



Conepxanue y4eOHOro npeamera

7-# KJacc
Pa3znes 1. ®u3uka v ee poJib B MO3HAHUU OKPYKAKILET0 MUPA.

dusuka — HayKa O IIprupoac. SIBneHus IMpUpOIbI. dusndeckue SIBICHUS: MEXaHHUYCCKHC,
TCIIOBBIC, SJICKTPUICCKUC, MATHUTHBIC, CBETOBLIC, 3BYKOBBIC.

dusnueckue BenMunHbL. M3mepenne ¢puznyecknx BenuunH. Ouzndyeckue npudopsl.
[TorpemHocTs u3mMepeHnii. MexayHapoHas CUCTEMa EANHMII.

Kak ¢u3uka u apyrue ectecTBEeHHbIE HAyKU U3Yy4atoT pUpoy. EcTecTBeHHO-HAY4HbII
METO/1 [T03HaHM: HAaOJ0IeHUe, TIOCTAHOBKA HAyYHOI'O BONIPOCA, BBIIBUKEHHE TMITOTE3,
AKCIIEPUMEHT I10 MPOBEPKE FMIOTE3, 00BsICHEHUE Ha0I0aeMoro sBieHus. Onucanue
(U3NYECKUX SIBIICHUH C TOMOLIBIO MOAEIIEH.

JdeMoncTpanum.

1. MexaHu4eckue, TEIUIOBBIE, YIICKTPUUECKIE, MArHUTHBIEC, CBETOBBIC SBIICHHUSL.
2. ®uznyeckne NpuOOPHI M MPOIIeTypa MPsIMBIX U3MEPEHUH aHATOTOBBIM M IU(POBBIM
npuOOpoM.

JlaGopaTopHble paGoThI U ONBITHI.

Onpenenenre UEeHbI JeIEHUs MIKaJIbl K3MEPUTEIBHOTO pHOopa.

N3mepenne paccTOsSHUN.

N3mepenune o6beMa KUAKOCTU U TBEPJOTO Tena.

Omnpenenenne pa3mMepoB MaJIbIX TEI.

N3mepenne temneparypsl py NOMOIIHN KUAKOCTHOTO TEPMOMETPA U JaTYUKa
TEMIIEPaTypPBI.

6. IIpoBeneHune ucciaen0BaHMs MO MPOBEPKE THITOTE3BI: TaTBHOCTH MOJIETA MIAPHKA,
NYIIEHHOTO0 TOPU30HTAJIBHO, TEM 0O0JIbIIIe, YeM OOJIbIlIe BHICOTA ITYCKa.

arONE

Paspnen 2. IlepBoHayaibHbIE CBEACHHS 0 CTPOCHUH BellEeCTBA.

CTpO@HI/Ie BCIICCTBA: aTOMbBI U MOJICKYJIbI, UX Pa3MEpPhI. OHBITI)I, JOKa3bIBarOIUIMEe
AUCKPECTHOC CTPOCHUC BCILICCTBA.

JIBr>keHue yacTull BeniecTBa. CBs3b CKOPOCTHU ABMKEHUS YaCTHI] C TEMIIEPATYPOH.
BpoyHnoBckoe nBmkenue, nuddysus. BzanmoaeiicTBre 4acTHI] BEIIECTBA: IPUTSIKEHUE U
OTTAJIKUBaHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHUE T'a30B, )KUIKOCTEN U TBEPIbIX
(xpucTamunuecKux ) Tes. B3auMocBsA3b MKy CBONCTBAMH BEILECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHrueM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BOJBI.



JdemMoHcTpanuu.

1. Habmogenue OpOyHOBCKOTO JBH)KECHUSI.

2. Habmonenue nuddysun.

3. HaOnroneHwue siBieHu, OOBSICHSIONIMXCS TPUTSHKCHUEM WM OTTAIKHBaHHEM
YacTHI] BEIIECTBA.

JlaGopaTopHble paGoThI U ONBITHI.

1. Ouenka quameTpa aToMa METOJIOM PSAOB (C HCIOIb30BaHUEM (QoTorpaduii).
2. OmnbITHI 110 HAOIIOACHUIO TEIIJIOBOTO PACHIMPEHHUS I'a30B.
3. OmbITHI 1O OOHAPYKEHUIO ACUCTBUS CHII MOJICKYIISIPHOTO TIPUTSKEHHUSL.

Pazjnen 3. /IBuskenne u B3auMo/ieiicTBe TeJl.

MexaHn4ecKkoe JBHKXCHHUC. PaBHOMepHOC 1 HCPABHOMCPHOC JIBUKCHHC. CKOpOCTL. Cpe,I[HHH
CKOpPOCTH TP HEPABHOMCPHOM ABHUKCHUMU. Pacuer IIyTHU U BpCMCHU JBUKCHUA.

SBnenue uHepuu. 3aKoH UHEepUUU. B3anMoaeiicTBre Tesn Kak MpuYrnHa U3MEHEHUSI
CKOPOCTHU JIBHKEHHUS Tell. Macca kak Mepa nHepTHOCTH Tena. [TnotHocTs BewecTBa. CBs3b
TUTOTHOCTH C KOJTMYECTBOM MOJIEKYJ B €MHUIIE 00beMa BEIIECTBA.

Cuna xak xapakTepucTuka B3aumoseicTBus Teil. Cuna ynpyroctd u 3akoH ['yka. M3mepenue
CHJIBI C ITIOMOIIBIO JUHAMOMETPA. SIBIIEHUE TATOTEHMS U cuila TshkecTH. CHia TSKeCcTH Ha
Apyrux miaHetax. Bec tena. Heecomocts. CriokeHue cui, HalpaBiIeHHBIX 110 OJHON
npsimoii. PaBHozelicTBytomast cui. Cuna TpeHus. TpeHue CKOJIbKEeHUS! U TPEHHUE MOKOSI.
TpeHue B npupoie ¥ TEXHUKE.

JdemMoHncTpanuu.

HabmtoneHne MexaHMYecKoro ABMXKEHUS Tela.

N3mepenne ckopocTy NPSIMOJIIMHEWHOTO IBUKEHHS.
HaGnronenue siBleHUs! MHEPLIUU.

HabutoieHne n3MeHeHus: CKOpOCTH MPH B3aUMOIEHCTBUU Tell.
CpaBHeHHE Macc 1O B3aUMOJICHCTBUIO TEIL.

CroxxeHue Cuil, HallpaBJIEHHBIX IO OJJHOM MPSIMOH.

ouhkwdE

JlaGopaTopHble paGoThI U ONBITHI.

1. OnpeneneHuie CKOPOCTH PaBHOMEPHOT'O IBHKEHHUS (IIApUKa B )KUIKOCTH, MOJIEIH
AJIEKTPUIECKOTO aBTOMOOWIIS U T. 1.).

2. OrmpeneneHue cpeHe CKOPOCTH CKOJBKEHUS OpyCcKa MITH IIapuKa 0 HAKIOHHON

MJIOCKOCTH.

Onpenenenne MIOTHOCTU TBEPIOTO TENA.

OnbIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsKeHUs (IedopMaluu) NpyKUHbI

OT NIPWJIOKEHHOM CHJIBI.

5. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUS OT Beca Teja
Y XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

~ow

Pasnen 4. /laBiieHue TBepAbIX TeJl, AKUAKOCTEH U Ta30B.



Hasnenne. CriocoObl yMEHBIIICHHS M YBEIMUCHUS AaBiieHus. J[aBneHue raza. 3aBUCUMOCTh
JaBJICHUS Ta3a OoT o0bema, Temneparypsl. [lepenada naBneHus TBEpAbIMHU TEIIAMH,
JKHIKOCTSAMM U razaMu. 3akoH [lackans. [IneBMaTnuecKkre MalllMHbI. 3aBUCUMOCTD JIaBICHHS
YKUJKOCTH OT ITyOuHBI. ['mapocTaTudyeckuii nmapagaokc. CooOIaronmecs CoCy/abl.
['mapaBnuyeckue MEXaHU3MBL.

Atmocdepa 3emiu u atMmocepHoe naBienue. [IpuunHbl CyecTBOBaHUS BO3AYILIHOM
o6onoukn 3emau. Onwit Toppuueru. 3mepenne arMmochepHOTo AaBiIeHUS. 3aBUCUMOCTh
aTMOC(epHOTrOo AaBICHHS OT BBICOTHI HaJl ypoBHEM MOps. IIpnbops! 11t u3mMepenus
aTMoc(hepHOro JaBICHHUS.

JleificTBHE ®KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJo. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxornnaBanue.

JdeMoncTpanum.

3aBHCHMOCTb JIaBJICHUS ra3a OT TEMIIEPATYPHI.

Ilepenada naBineHus )KUIKOCTHIO U Fa30M.

Coobmatrommuecs: cocypl.

I'mppasinueckuii npecc.

IIposiBnenue neiictBus aTMOCGHEPHOTo JaBIEHHUS.

3aBHUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BheMa MOTPY>KEHHON YacTH TeJla U
IIJIOTHOCTH KHUIKOCTHU.

PaBeHCTBO BBITAJIKMBAIOLIEN CUIIBI BECY BBITECHEHHOM KUIAKOCTH.

8. YcnoBue niuaBaHus TeN: TUIABAaHUE WM TIOTPY)KEHHE TNl B 3aBUCIMOCTH OT
COOTHOILLIEHUS TUIOTHOCTEN TeJa U KUAKOCTH.

ok wdpE

~

JlaGopaTopHbie padoThI U ONBITHI.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00beMa MOrpyKEHHOU B
KHUJIKOCTh YacTH Tea.

2. OrmpeneneHne BHITAIKUBAIONIEH CHIIBL, IEHCTBYIOLIEH Ha TEJI0, MOTPYKEHHOE B
KHUJIKOCTD.

3. IIpoBepka HE3aBHCHMOCTH BBITAIIKHBAOIEH CUJIBI, NEMCTBYIOIIEH HA TENO B
KHUJIKOCTH, OT MacChI Tela.

4. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKHBAIOIIEH CUJIBI, IeHCTBYOIIEH
Ha TeJIO B JKUAKOCTH, OT 00heMa OTPY>KEHHO! B )KUAKOCTh YACTH TeJla M OT
IUIOTHOCTH KUJIKOCTH.

5. KoHncTpynpoBanue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJKU U ONPECICHUE €€
Ipy30MOABEMHOCTH.

Pa3nea 5. PaGoTa u MomHOCTDh. JHEprus.
Mexanunyeckas padora. MOIIHOCTS.
[IpocThie MexaHU3MBI: phIuar, 0J0K, HAaKJIOHHAs TUIOCKOCTh. [IpaBuito paBHOBECHS phIyara.

[TpumeHeHne npaBuiIa paBHOBECHS pblyara K 0JI0Ky. «3070T0€e mpaBuio» MexaHnuku. KIT/{
IIPOCTBIX MeXaHU3MOB. [IpocTbie MEXaHU3MBI B OBITY U TEXHHKE.



Mexanunueckas 3Heprus. Kunernueckas v noteHuanpHas 3aeprus. IIlpespamennue ogHoro
BHJIa MEXAHWYECKOM YHEPTUU B IPYroi. 3aKOH COXPAaHEHHUS SHEPTHUHU B MEXAHUKE.

JdemoncTpanmu.
1. IIpumepsl IPOCTHIX MEXAHU3MOB.
JlaGopaTopHble paGoThI U ONBITHI.

1. Onpenenenuie pabOTHI CHIIBI TPEHUS IPU PAaBHOMEPHOM JIBUKECHUU TeJIa 110
TOPU30HTAIILHON TOBEPXHOCTH.

2. WccnenoBanue yclOBHA paBHOBECHS pblyara.

3. N3smepenue KI1/] HakIOHHOM MIIOCKOCTH.

4. W3ydeHune 3aKOHA COXPAHEHUS MEXaHUUECKON SHEPTUH.

8-i1 KJ1ace
Pa3gen 6. TerioBblie IBJICHUS.

OcHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOpUN CTPOEHHUs BelecTBa. Macca u
pa3Mepsl aTOMOB ¥ MOJIEKYJI. OTBITHL, OATBEPKIAIOIIUE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Monenu TBepAOro, )KHIKOTO U Ta3000pa3HOT0 COCTOSIHUIM BeliecTBa. Kpucrannndyeckue u
amopdusie Tena. OObICHEHUE CBOIMCTB Ta30B, )XKUIKOCTEH 1 TBEP/IbIX TEJ HA OCHOBE
MOJIOKEHUN MOJIEKYIISIPHO-KUHETHUECKOH Teopun. CMauynBaHUE U KaMIUISPHBIC SIBICHUS.
TermoBoe pacupeHne u CKaTHe.

Temneparypa. CBsi3b TeMIepaTyphbl CO CKOPOCTBIO TETIOBOTO ABUKEHUS YaCTHII.
Buytpennss sueprusi. CiocoObl U3BMEHEHHUs BHYTPEHHEH dHepruu: Teruonepeaada u
coBepIeHne padoThl. Bubl Temionepenayu: TeraonpoBOAHOCTb, KOHBEKIIUS, U3TyUCHHE.
KomnnuecTBo TeminoTel. Y aenpHas TEIIOEMKOCTh BellecTBa. TermiooOMeH U TEeTIoBoe
paBHOBecHe. Y paBHEHHE TEIUIOBOro OanaHca. [1naBnenre U oTBepAeBaHNE KPUCTATLNTHYECKIX
BelIecTB. Y eNbHas TeruoTa miasienus. [lapoodbpazoBanue u konaeHcanus. Vcnapenue.
Kunenue. Y nenpHas Temiota mapooOpa3oBanus. 3aBUCHMOCTh TEMITEPATYPhl KUTIEHUST OT
aTMoc(epHOTro JaBICHHUS.

Brnaxxnocts Bo3ayxa.

3Hepr1/15{ TOILJIMBA. Y JelIbHAs TEII0Ta CropaHusl.

[Tpunnuns! padots! TernoBbix asurareneii KI1/ rerioBoro asuraresns. Temnoele
JBUTATENIN U 3aLIUTa OKPYKAIOLIEH CPEIbI.

3aKOH COXpaHEHUS U MIPEBPALLEHUS S3HEPTUH B TEIUIOBBIX IIpOLECcCaXx.

JdemMoHcTpanuu.



Habmotenne 6poyHOBCKOTO JIBHYKEHUSI.

Ha6mronenue quddysun.

HaGmoienne SBiICHUI CMAaYMBAHKS U KAMMJUTSIPHBIX SBJICHUM.
HaOnroeHue TerioBoro pacumpeHust Tel.

W3meHeHue naBiieHUs ra3a Mpyu U3MEHEHUN 00beMa U HarpeBaHUH HITH
OXJTAXKJICHUH.

[TpaBwiia u3MepeHus TeMIIepaTyphl.

Bunsl Temnonepenayu.

OxnaxaeHne Ipu COBEPLUICHUN PaOOTHI.

HarpeBanue nipu coBepiieHHH pabOThl BHEIITHUMU CHUJIAMHU.
10.CpaBHeHHE TEIIOEMKOCTEH pa3IMUHBIX BELIECTB.
11.HaOiroqeHre KUIEeHus.

12.HabnroieHne MOCTOSHCTBA TEMITEPaTyPhl IPH IJIABJICHUH.
13.Moaenu TEeIIoBbIX IBATATEIEH.

o~ E
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JlaGopaTropHblie padOThI M ONBITHI.

=

OmnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYIISIPHOTO MIPHUTSKCHHUS.

OnbITHI IO BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOW COJIM WM caxapa.

3. OmbITHI 1O HAOIOICHHUIO TEIUIOBOTO PACIIMPEHHUS T'a30B, JKUIAKOCTEH U TBEPIBIX

Tel.

Ornpezenenue naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

5. OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD JIaBIICHUS BO3yXa OT €ro oobeMa u
HarpeBaHus WIN OXJIaKICHUSI.

6. IIpoBepka runoTe3bl TMHEHHON 3aBUCMOCTH JUJTMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HabmroneHue n3MeHeHns1 BHYTPEHHEH SHepruu Tena B pe3yibTare Terlonepeaadn
Y pabOThI BHEIIHUX CHJI.

8. HccnenoBanue siBeHMs TEIUIOOOMEHA IPU CMELIMBAHUU XOJIOHOM U ropsiueit
BOJIBI.

9. Ormpenenenue KOJIMYECTBA TEIIIOTHI, HOIYYEHHOTO BOIOM NMPH TEINIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUJTUHAPOM.

10.0npenenenue ynenbHOM TEIIOEMKOCTH BELIECTBA.

11.VccnenoBanue mporecca UCIapeHusl.

12.0npeneneHrie OTHOCUTENBHOM BIa)KHOCTH BO3/IyXa.

13.0npeneneHrie yaeIbHOW TETUIOTHI IJIABICHUS JIb/IA.

no
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Paznen 7. diiekTpuyeckue ¥ MarHMTHbIE SIBJICHUS.

OnexTpuszanus Tei. J[Ba poga aJIeKTpUUECKUX 3aps10B. B3auMonelicTBre 3apsKeHHBIX TEI.
3axoH KysoHa (3aBUCHMOCTD CHJIBI B3aUMOACHCTBUS 3apsyKEHHBIX TEJl OT BEIMUMHBI 3apsiIOB
U PACCTOSIHUSI MEXKIY TEJIaMN).

OnexTpuueckoe nojie. HanpspkeHHOCT a1ekTpuyeckoro nosst. [IpuHnun cynepnosunuun
ANEKTPUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsioB. DIeMEHTapHbIN leKTpudeckuid 3apsaa. CTpoeHue atoma.
[IpoBOAHMKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsiia.



DNEeKTPUYECKUM TOK. Y CIIOBUS CYILIECTBOBAHMS JIEKTPUUECKOro ToKa. IcTouHuKH
MIOCTOSIHHOTO TOKA. J[eCTBUS AJIEKTPUUYECKOTO TOKA (TEII0BOE, XUMUYECKOE, MAaTHUTHOE).
DNEKTPUUYECKHUM TOK B )KHUJIKOCTSIX U ra3ax.

Onexrpuueckas nenb. Cuna Toka. DnekTpudyeckoe HanpspkeHue. ConpoTuBieHUE
IPOBOAHUKA. Y IEIbHOE COMPOTHBIICHHE BeecTBa. 3akoH OMa IS yJ9acTKa Ieru.
ITocnenoBarenbHOE U MApAJUIEIbHOE COSAUHEHNE IPOBOJHUKOB.

PaboTa 1 MOIIHOCTH AJIeKTpUUecKoro Toka. 3akoH Jkoyns—JIeHna. DnekTpuueckue memnu u
MOTPEOUTENH IEKTPUIECKO dHeprun B ObITy. KOpoTkoe 3aMbIkaHue.

ITocTossabBIe MaruuTHl. B3anMoneicTBrE MOCTOSHHBIX MarHUTOB. MaraHuTHoOE 110JIE.
MaruauTHOe noJie 3eMJId U €ro 3Ha4eHue i ku3Hu Ha 3emuie. OnbIT Dpcerena. MarHuTHoe
0JI€ AJNEKTPUUECKOTO TOKA. [[pMEHEeHnE AIEeKTPOMAarHuToB B TEXHUKE. JleiicTBre
MarHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM. DJIEKTPOABUTATEb TOCTOSHHOTO TOKA.
Hcnosib30BaHmnE JIEKTPOABUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnsiTel @apanes. SABnenue 3nekTpoMarHuTHON MHAYKIUU. [IpaBuno Jlenua.
Onexrporereparop. CriocoObl MOTYyYEHHS HIEKTPUUECKON SHEPTUHU. DIIEKTPOCTAaHIIUH Ha
BO300HOBJISIEMBIX UICTOYHUKAX SHEPTUU.

JdeMoncTpanum.

DneKTpu3aus Tel.

JIBa pojia SIeKTPHUUECKUX 3aps/I0B M B3aMMOJICHCTBHE 3apsKEHHBIX TEIL.
YCTpoUCTBO U JEHCTBUE IIIEKTPOCKOIIA.

DnexTpocTaTHuecKas HHIAYKIIHSL.

3aKOH COXpaHEeHHUs HIIEKTPUUYECKHUX 3apsI0B.

[TpoBOTHUKY ¥ TUDTIEKTPUKH.

MonenupoBaHi€e CHIIOBBIX JIMHUNA 3JIEKTPUYECKOTO TOJIS.
VICTOYHHKH TOCTOSTHHOTO TOKA.

. Jle#ficTBUS ANIeKTpUUYECKOTO TOKA.

10 DNEeKTPUUYECKUIN TOK B JKUJIKOCTH.

11.T"a30Bblif pa3psn.

12.I3mMepeHne CHITbl TOKAa aMIIEPMETPOM.

13.M3MepeHne 37eKTpUIecKOro HalpsHKEHHs BOJIBTMETPOM.
14.PeocTaT u MarasuH COIPOTUBIICHHIA.

15.B3anmMoieficTBHE MOCTOSIHHBIX MarHUTOB.

16.MopaenupoBaHe HEBO3MOXHOCTH Pa3/IeICHHUS TIOJTFOCOB MarHUTA.
17.MopaenupoBaHie MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
18.0mbIT Opcrena.

19.MarnuTHOE 1oJse ToKa. DIeKTPOMarHur.

20./leficTBME MarHUTHOTO TTOJISI HA TIPOBOHHUK C TOKOM.
21.DnexTpoaABUraTesb MOCTOSTHHOTO TOKA.

22.VccnenoBanue siBICHUSI AJIEKTPOMAarHUTHON MHTYKITHH.
23.0mnbiTel Papages.

24.3aBUCUMOCTb HaIpaBJIECHUS HMHIYKIIMOHHOTO TOKA OT YCJIOBHH €ro BOSHUKHOBEHHUS.
25.0neKTporenepaTop MoCTOSHHOTO TOKA.

CoNoOARWNE

JlabGopaTopHblie padOThI M ONBITHI.



OmnbITH 0 HAOTIOAEHUIO SJIEKTPU3ALNHU T MHIYKIUEH U TP CONTPUKOCHOBEHUH.

HccnenoBanue NeHCTBUSA JIEKTPUYECKOTO MOJIA HA IIPOBOJAHUKH U JUDJIEKTPUKU.

COopka u mpoBepKa padOTHI IEKTPUIECKOH IETH MOCTOSHHOTO TOKA.

W3mepenue U peryJinpoBaHue CUIIbI TOKA.

W3mepenue u peryiupoBaHue HaIIPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT

COIPOTHBIIEHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

7. OInBIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUYECKOIO COIIPOTUBIICHUS
IIPOBOJAHMKA OT €T0 JJIMHBI, IUIOIIAU [OIEPEYHOr0 CEYEHUS U MaTepHala.

8. IlpoBepka npaBuiia CJI0KEHHs HAIPSKEHUH PU M1OCIIE10BATEIbHOM COEIMHEHUH
JIByX PE3UCTOPOB.

9. IlpoBepka npaBuiia JUist CUIbI TOKA IPU NMapajuIeIbHOM COEIMHEHUN PE3UCTOPOB.

10.Onpenenenre pabOTHI AMEKTPHUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

11.0npeneneHrie MOLUTHOCTH IEKTPUUECKOTO TOKA, BBIJIEJIAEMON Ha PE3UCTOPE.

12 .VccrnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIIYIIETO Yepe3 JIAMIIOUKY, OT
HaNpsDKEHUS Ha HEH.

13.0Onpenenenne KI1/] narpesarens.

14 ViccnenoBanne MarHUTHOI'O B3aUMOJICHCTBUS IOCTOSIHHBIX MarHUTOB.

15.M3yueHne MarHuTHOTO MOJIsi OCTOSIHHBIX MarHUTOB MPU UX 00BEAUHEHUU U
pa3JelIeHuN.

16.HccrnenoBanue neiicTBUS SIMEKTPUIECKOTO TOKAa HA MATHUTHYIO CTPEIIKY.

17.0nbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbl B3aUMOJIEHCTBUS KATYIIKH C
TOKOM M MarHuTa OT CUJIbl TOKA U HaIlpaBJIEHUs TOKA B KaTYyIIIKE.

18.M3yuenue neiicTBUs MarHUTHOT'O TOJISI HA IPOBOJAHUK C TOKOM.

19.KoHcTpynpoBaHue u u3ydeHne padoThl JIEKTPOABUTATEIIS.

20.13mepenne KITI anekTpoaBuraTenbHON YCTAaHOBKH.

21.OmBITHI 11O UCCIIEOBAHUIO SIBICHUS 3JICKTPOMArHUTHOW MHIYKIIMH: UCCIIEIOBAaHHE

W3MEHEHNH 3HAaYEeHMsI U HAIIPABJICHUS UHAYKLIIHOHHOTO TOKa.

ok wnE

9-i1 KJ1ace
Pa3zngen 8. Mexannueckue siBJICHHUS.

Mexannueckoe nBuxkenue. MarepuanbHas Touka. Cucrema orcuera. OTHOCUTENBHOCTD
MEXaHNYECKOro JBUKEHNsA. PaBHOMEpHOE npsiMoNInHEHOe ABrxkeHne. HepaBHomepHOe
psMOJMHEIHOE ABM>KeHNE. CpenlHAs 1 MTHOBEHHAs! CKOPOCTb T€Jla IPYU HEPAaBHOMEPHOM
JBHKECHUH.

Yckopenue. PaBHoyckopeHHOE mpsiMosinHelHOe nBuxkeHrne. CBoOoHOe nageHue. OnbIThI
lanunes.

PaBHOMepHOE ABMXKEHUE IO OKpykHOCTHU. [lepnon n yactora obpamenus. Jlnneinas u
YIJIOBasi CKOPOCTHU. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

IIepsebiit 3akoH Herorona. Bropoi 3akon Hetorona. Tperuit 3axon Herorona. IIpunnun
CYIEPIO3HULIMH CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUSI CKOJIBbKEHMSI, CUJIa TPEHMSI ITOKOS,
JpyTUE BUJIbI TPEHUS.



Cuiia TSHKECTH U 3aKOH BCEMUPHOTO TATOTCHUS. Y CKOPEHUE CBOOOTHOTO Ta/ICHHS.
JIBmxenue rutanet Bokpyr Connna. [lepsas kocMuueckas ckopocts. HeBecomocTs 1
neperpys3Ku.

PaBHOBecue marepuanbHOI Touku. AGCOIIOTHO TBepAoe Teno. PaBHOBecHe TBEpI0TO Tena ¢
3aKpEIUICHHOM OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynec Tena. U3mMenenue umnynsca. MMnynbsc cuiibl. 3aKOH COXpaHEHUS! UMITYJIbCA.
PeakTuBHOE NBMKEHUE.

Mexanunueckast paboTa 1 MOLIHOCTb. PaboTa cuit TsKeCTH, ynpyrocTty, TpeHus. CBssb
sHEepruu u padoTsl. [loTeH1nanbHAas SHEPrus Tela, NOJHATOr0 Hajl IOBEPXHOCTHIO 3€MIIH.
IToTenunanpHas 3Heprus cxaroi npyxunbl. Kunernueckas sneprus. Teopema o
KMHETUYECKOM SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

JdemoHcTpanmu.

1. HabGmtoneHne MexaHMYECKOTro ABMKEHHsI TeJla OTHOCUTENBLHO PAa3HbIX TeJl OTCUeTa.
2. CpaBHeHHE ITyTei U TPaeKTOPHUIl IBUKEHHUS OJJTHOTO M TOTO YKE TeIa OTHOCUTEIIEHO
pas3HbIX TEJ OTCYETA.

N3mepenue ckopocTy U YCKOPEHUSI IPSMOJIMHEHHOTO JIBUKEHUSI.

HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOI'O IBUKEHHUS.

Habnronenne nBrXeHHS Tela 10 OKPYKHOCTH.

HabntoneHne MexaHMYeCKUX SBICHUH, TPOUCXOAIINX B CUCTEME OTCUETa
«Tenexka» Ipu ee paBHOMEPHOM U YCKOPEHHOM JIBM>)KEHUU OTHOCUTENILHO
KaOuHeTa PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHS TeJla OT MacChl Tea U JAeHCTBYIOLIEH Ha HErO CUIIBI.

8. HabmroneHue paBeHCTBa CUIT ITPU B3aUMOJICHCTBUH Tell.

9. M3meHeHue Beca Tea MpH YCKOPEHHOM JIBHKEHUH.

10.Ilepenaua umiynabca Npu B3aMMOAECHCTBUH TeJI.

11.TIpeoOpa3oBaHus S3HEPTUU IPU B3aUMOJCHCTBUU TEN.

12.CoxpaHeHune uMIyabca pu HEyIpyroM B3auMoOIeCTBUY.

13.CoxpaHeHne UMITyIbCca MPH a0COIOTHO YIIPYTOM B3aWMO/ICHCTBHN.

14 . HaGnroneHne peakTUBHOTO JIBUKEHHUSI.

15.CoxpaHeHre MEXaHUYECKOM dHEPTUU MPU CBOOOJHOM aICHUU.

16.CoxpaHeHne MexaHMYECKON SHEPTUH MPH JBMKEHUH TeJa MO IeHCTBHEM

MIPYKUHBI.

ook w

JlaGopaTopHble paGoThI U ONBITHI.

1. KoHcTpynpoBaHUe TpaKTa JUIsl pa3roHa U AalbHEHIIIET0 PpAaBHOMEPHOTO TBUKEHUS
IapuKa Ujin TCJICKKU.

2. Omnpenenenue cpeHE CKOPOCTU CKOIBKEHUS OpycKa WK ABUKCHUS [IApUKa 110
HaKJIOHHOM TJIOCKOCTH.

3. Omnpenenenue ycKOpeHUs Tela MPU PAaBHOYCKOPEHHOM JIBHXKEHHUH 110 HAKIIOHHOM
TJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHHU IIPH PAaBHOYCKOPEHHOM JIBH)KEHUU
0e3 HaYaIbHOM CKOPOCTH.
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[TpoBepka rumoTe3sl: €CIU MPU PABHOYCKOPEHHOM JIBH)KEHUH 0€3 HaualbHOM
CKOPOCTH IIYTH OTHOCSITCS KaK Pl HEUETHBIX YHCEN, TO COOTBETCTBYIOIIUE
IMPOMECIKYTKHU BPEMCHU OAUHAKOBLI.

HccnenoBanue 3aBUCHMOCTH CHITBI TPEHHS CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO
JaBJICHUS.

Omnpenenenne K03 PUINCHTA TPEHUS CKOJIBKECHUSL.

Onpenenenne KeCTKOCTU IPYKUHBI.

Omnpenenenne pabOTHI CHIIBI TPEHUS TIPH PABHOMEPHOM JIBHKSHUH TeJla 110
I‘OpI/I3OHT&J’IBHOﬁ TTOBCPXHOCTH.

10.0Omnpenenenue paboThI CUJIBI YIIPYTOCTH MIPH MOAbEME TPYy3a C UCIIOJIb30BAHUEM

HCIIOJABHKHOI'O U IOABUXKHOT'O OJIOKOB.

11.M3yuyeHne 3aKk0OHa COXPAHEHUS SHEPTHUH.

Pa3zgen 9. Mexann4yeckue KoJ1e0aHUA ¥ BOJIHBI.

Konebarenbpaoe arkenne. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHHI: IIEPUO/I, 9aCTOTa,
aMIUTUTY/1a. MaTeMaTU4YeCKHid U PYKUHHBIN MasTHUKH. [IpeBpaliieHre sHeprun npu
KOJ1e0aTeIbHOM JIBUKECHUM.

3aryxatomue kojnebanus. Beinyxaennsie konedanus. Pezonanc. Mexannueckue BOJIHBI.
CaoiicTBa MexaHn4yeckux BOJH. [IpoonpHbIE U TIONIepeuHbIe BOIHBI. J[1Ha BOJTHBI U
CKOpPOCTb €€ pacnpocTpaHeHHsl. MexaHHuuecKHe BOJIHbI B TBEPAOM Telle, CEIiCMUUEcKHe

BOJIHBI.

3Byk. [')poMKOCTb 3ByKa U BeIcOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U ynbTpa3ByK.

JdemoHcTpanmu.

oukrwndE

Habmtonienue xosnebanuii Te noj 1eHCTBUEM CHUIIbI TSYKECTH U CUJIbI YIIPYTOCTH.
Habmtonenue xoneOaHuil rpy3a Ha HUTH U Ha TIPY>KUHE.

Habintoienne BBIHYX/IEHHBIX KoJie0aHUIl ¥ pe30HaHca.

PacnipocTpanenue npo0IbHbIX U MOMEPEUHBIX BOJIH (Ha MOJEINN).

HabnroneHne 3aBUCHIMOCTH BBICOTHI 3BYyKa OT YacTOTEHI.

AxycTHYecKHii pe3oHaHC.

JlaGopaTopHble paGoThI U ONBITHI.

™=

Ompenenenne 4acTOThl U IEPHO/Ia KOJICOaHNI MaTEMaTHIECKOTO MasTHHUKA.
Omnpenenenre 4acTOTHl U Mepro/ia KOJIeOaHUI MPYKUHHOTO MAasTHUKA.
HccnenoBanue 3aBUCMMOCTH Teproia KoieOaHMid MOABEIIIECHHOTO K HUTH TPy3a OT
JUTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH Teproa KoJieOaHUW IPYKWUHHOTO MAasSTHHKA OT MAacChl
rpysa.

[TpoBepka HE3aBUCUMOCTH TIEPHO/Ia KOJIeOaHH Tpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl rpys3a.

OnbIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh IIEpHo/ia KojeOaHui Ipy>KMHHOTO
MasATHUKA OT MACChI I'py3a U KCCTKOCTHU ITPYKUHBIL.

. VI3amepenue yckopeHusi cCBOOOIHOTO MaieHuUs.

Pasznea 10. DiieKTpOMarHMTHOE 1MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.



DIEeKTPOMArHuTHOE MoJjie. DIEKTPOMArHUTHBIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IIkana 3neKTpOMarHUTHBIX BOJIH. VICIIOIB30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM
CBSI3H.

DnekTpoMarauTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
JdemoHcTpanmu.

1. CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.
2. BoJiHOBBIE CBOMCTBA CBETA.

JlaGopaTopHble paGoThI U ONBITHI.
1. M3yueHune cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MIOMOIIBI0 MOOUIEHOTO Tele(oHa.
Pasznea 11. CBeroBbIe IBJICHHUS.

JlyueBast Mogens cBeta. Mcrounuku cera. [IpsMomnmHeiiHoe pacnpocTpaHeHHE CBETA.
3armenus Connua u JIynsl. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpa)keHHUs CBETa.

HpeJIOMJ'IeHI/Ie cBeTa. 3aKOH IMPpCJIOMJICHHA CBCTA. ITonnoe BHYTPCHHCEC OTPAXKCHUC CBCTA.
Hcmonn30BaHue IMOJTHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOAX.

Jlunza. Xox mydeii B muH3e. OnTudeckas cucteMa (oTtoarnmnapara, MUKpPOCKOIIa U TEIECKOTa.
I'na3 xak ontuueckas cucrema. bin3opykocTs U JalbHO30PKOCTb.

Paznoxenue 6enoro ceera B criekTp. OnbITel HetoToHA. Clio)keHUE CIIEKTPaIbHBIX [[BETOB.
Jucnepcus cera.

JdemMoncTpanuu.

[IpsimonuHEITHOE PacIpOCTPaHEHHUE CBETA.

OTtpaxxeHue cBera.

ITonmyyenne n300pa>keHUi B INIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKajiax.
[Ipenominenne cpera.

OnTHyeckuii CBETOBO.

Xon nydeit B cobuparouieil muH3e.

XoJ 1y4ei B pacCeuBarollen JTUH3E.

[Tonydyenne n300pakeHUii ¢ TOMOIIBIO JINH3.

. [Ipunuun geficTBust poToanmapara, MUKpPOCKOIIA M TEJIECKOTIA.
10.Mopuens ri1asa.

11.Pa3noxeHue O€I0ro CBETa B CIEKTP.

12 TTomyyenne 6€70T0 CBETa PH CIIOKEHUH CBETa Pa3HBIX IIBETOB.

LCoNoOA~WNE

JlaGopaTopHble pa0oThI U ONBITHI.

1. MccnenoBanue 3aBUCUMOCTH yTIjla OTPa)KEHUS CBETOBOIO JIyda OT YyIJla NaJcHHUs.

2. M3ydeHue xapakTepUCTUK N300paKeHUs IIPEeIMETa B INIOCKOM 3€pKalle.

3. HccnenoBaHue 3aBUCMMOCTH yTJIa TPEJIOMIICHHS CBETOBOIO JIyda OT YIJIa IMaICHHs
Ha TPaHMIIC «BO3AYX—CTEKIION.



4. TlomyueHune U300pakeHUH C MOMOIIBIO COOUPAIOLIEH JTHH3HI.

5. Ompezenenue pOKYCHOTO PaCCTOSHUS U ONTUYECKOM CHIIBI COOMPAIOLIEH JTUH3BI.

6. OmBITHI 11O PA3JIOKEHUIO OETIOTO CBETA B CIIEKTP.

7. OmBITHI 110 BOCHPHSTHIO [[BETA IPEAMETOB IIPH UX HAOJIIOICHUH Yepe3 [IBETOBBIC
(GUIBTPHL.

Pa3gen 12. KBantoBble sIBJEHMS.

OmnbiTel Pe3epdopaa u uranerapras Mmozenb aroMa. Monens atoma bopa. Ucnyckanue u
IIOTJIOIICHHUE cBeTa aTOMOM. KBaHThI. JInHeHyaThIe CIIEKTPHI.

PaguoaxktuBHOCTB. Allb(a-, OeTa- u ramma-usinydeHus. CTpoeHrne aTOMHOTO sipa.
Hyxnonnas monens atoMHoro siipa. M3oronsl. PagnoaktuBHele npeBpamienus. [lepuon
[OJIypaciaaa aTOMHBIX sIIEp.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAJ0BOTO U MAaCCOBOTO YHCEN. DHEPTHS CBS3H
aTOMHBIX a1ep. CBsA3b Macchl U 3Hepruu. Peakunu cunrtesa u genenus suep. Mcrounuku
sHepruu CoJiHIA U 3BE3.

AnepHas sHepreTuka. JleicTBUs paAMOaKTUBHBIX U3JIy4€HUI Ha )KUBbIE OPraHU3MBI.
JdeMoHcTpanum.

CrexTpsbl U3JIy4eHHS U TOTJIOLIEHHUS.

CrieKTphl pa3aryuHbIX T'a30B.

CrnexTp Bomopo/a.

Habmonenue TpekoB B kamepe BunbcoHa.

Pabora cueTunka HOHU3UPYIOMIMUX U3TYyUEHHH.

Perucrpanus nznydenusi npupoAHBIX MUHEPAJIOB U MTPOIYKTOB.

ok wdE

JlaGopaTopHbie padoThI U ONBITHI.

1. HabmiogeHue CIIONIHBIX U IMHEWYAThIX CIIEKTPOB U3ITyYESHHUS.

2. WccnenoBanue TPEKOB: M3MEPEHUE SHEPTHH YaCTUIIBI IO TOPMO3HOMY ITyTH (T10
¢dororpadusm).

3. M3mepenne paanoakTHBHOTO (hOHA.

IToBTOpHTEIBLHO-000011IAK0 LN MOLYTb.

[ToBTOpUTENBEHO-00001IAIONINI MOTYTB MPEAHA3HAYEH JJISl CHCTEMATU3alUuU 1 00001IeH s
MIPEIMETHOTO COZICP KAHMSI U OIBITA IEATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUYEHUHU BCETO
Kypca (pU3UKH, a TaKKe IS MOATOTOBKU K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY 10
¢buzuke 1715 00yyaromuxcs, BEIOPaBIIUX 3TOT Y4eOHBIHM npeaMeT.

[Ipu u3ydeHnn JTaHHOTO MOJYJIS PEATH3YIOTCS U CUCTEMAaTU3UPYIOTCS BUBI IEITETLHOCTH,
Ha OCHOBE KOTOPBIX 00ECIIEUYNBACTCS TOCTHKEHUE TIPEIMETHBIX U METAIPEIMETHBIX
IJIAHUPYEMBIX PE3YJIbTaTOB 00yUYeHUs, POPMUPYETCS €CTECTBEHHO-HAay4YHas IPaMOTHOCTb:
OCBOCHHME HAYYHBIX METOJOB MCCIIEIOBAHUS SBICHUI MPUPOIbI U TEXHUKH, OBJIAJICHUE
YMEHUSIMH OOBSICHATH (PU3UUECKHE SIBJICHUS, IPUMEHSS IOJy4YeHHbIE 3HAHUS, PelIaTh
3a/1auu, B TOM YHCJIE€ KaYE€CTBEHHbBIE U IKCIIEPUMEHTAJIbHBIE.



[IpuHUIHUNHATIBHO AEATEIHLHOCTHBIA XapaKTep TaHHOTO pa3jiesia peaJu3yeTcs 3a CYET TOro,
YTO 00yYarolUecs BBITOIHSIIOT 33/1aHUS, B KOTOPBIX UM MpeJIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBACHATH (PU3MUECKUE SBICHUS B
OKpY>Kalollel Mpupo/Jie U MOBCETHEBHOMN KU3HU,

HCIIOJIB30BAaTh HAYYHBIC MCTOABI UCCIIECAOBaHMA (1)I/I3I/I‘ICCKI/IX HBHCHHﬁ, B TOM YMCJIC TJIA
MMPOBECPKU T'UIIOTE3 U MOJTYUCHUS TCOPECTHUICCKUX BBIBOAOB,

O0OBICHATH HAay4YHBIC OCHOBBI Han0o0JIee BaXKHBIX [[OCTI/I)KCHI/Iﬁ COBpPCMCHHBIX TGXHOJ’IOI‘I/II;'I,

HaAIpuMeEp, MPaKTUYICCKOro UCII0Jb30BaHUS PA3JIMYHBIX KCTOYHUKOB SHEPIruk Ha OCHOBE
3aKOHa MPEBPALICHHUA U COXPAaHCHUS BCEX U3BCCTHBIX BUAOB SHCPIUH.

I[Inanupyemsble pe3yIbTaThl 0OCBOEHUS MpeIMeTa

JInyHOCTHBIE Pe3yJbTAThI

B pe3ynbrate u3yuenusi Gu3NKU Ha ypOBHE OCHOBHOI'O 00IIET0 00pa3oBaHUs y
oOyyarorerocst 0yyT c()OpMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIC PE3YJIbTAThl B YACTH:

1) maTpHOTHYECKOro BOCHUTAHMUSA:

e TMPOSIBJICHHE UHTEpECA K UICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUHCKON
¢buznyecKkoil HayKu;

e IIEHHOCTHOE OTHOULIEHUE K JTIOCTHKEHUSIM POCCUHCKUX YUEHBIX-(PU3HKOB;

2) rpakAaHCKOro M AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

e TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYKJICHHH OOIIECTBEHHO 3HAYUMBIX U
ATHYECKHX MPOOIeM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JJOCTHKEHHUH
¢buzuky;

e OCO3HAaHHUE BAKHOCTH MOPAIBbHO-3TUUECKUX MPUHIUIIOB B I€ATEIILHOCTH YYEHOT0;

3) 3cTeTHYEeCKOro BOCIIUTAHMSI:

e BOCHPUATHEC SCTCTUYCCKUX KAYCCTB (I)H3PI‘ICCKOﬁ HAayKHu: €€ TapMOHHUYHOTO
MMOCTPOCHUS, CTPOroCTU, TOYHOCTH, TIAKOHUYIHOCTHU,

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:
e OCO3HaHHUE LIEHHOCTH (PU3MUECKON HAYKH KaK MOILTHOTO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHs TEXHOJIOTMH, BaXKHEHNIIIEW COCTABISAIOIIEH KYJIbTYPbI;
e pa3BUTHE HAYYHOH JII0O03HATEIBHOCTH, MHTEPECA K UCCIIE0BATENIBCKOM

JCATCIIbHOCTH,

5) popmupoBaHus KYJbTYPHI 310POBbSI M IMOIMOHAJIBLHOTO 0JIATOIOJIY YU :



e OCO3HaHHUE LIEHHOCTH Oe30macHoro o0pasa KU3HU B COBPEMEHHOM
TEXHOJIOTUIECKOM MHUPE, BAXKHOCTH TPaBUII OE30MIaCHOTO TIOBEACHUS Ha
TPAHCIIOPTE, HA IOPOTAX, C AMEKTPUIECKUM U TEIJIOBBIM 000OPYIOBAHUEM B
JIOMAIITHUX YCIIOBHUSX;

e CcOpPMUPOBAHHOCTH HABBIKA pediekcru, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U
TAKOT0 e MpaBa y IPyroro 4eioBeKa;

6) Tpy10BOr0 BOCIUTAHMS:

e QAKTUBHOE YYacTHE B PELICHUU MPAKTUUECKHUX 3a/1a4 (B paMKax CEMbH,
o0pa3oBaTeNbHOI OpraHu3aluu, ropoja, Kpasi) TEXHOJIOTHYECKON U COLMaIbHON
HANPABICHHOCTH, TPEOYIOIMIUX B TOM YHCIIC U (PU3MUSCKUX 3HAHUI;

e HHTEpEC K MPAaKTUYECKOMY U3YUEHHUIO Mpodeccuii, CBI3aHHBIX C (DU3HUKOIA;

7) 3K0JI0TrHYeCKOr0 BOCTIMTAHUSA:

e OpHEHTAlMs Ha TpUMEHeHUe PU3NYECKUX 3HAHUMN I PellIeHus 3a]1a4 B 00JacTH
OKPY>KaIOIIEH Cpeibl, IIIAHUPOBAHUS TTOCTYIIKOB M OIEHKH MX BO3MOKHBIX
MOCJIEJICTBUM JIJIs1 OKPYXKAIOIIEH CPEebL;

e OCO3HaAHUE TJI00AILHOTO XapaKTepa KOJIOTHYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTannu K N3MEHSAKIIUMCS YCJIOBHAM COUMAIBHON U MPUPOAHOM Cpe/bl:

e TOTPEOHOCTH BO B3aMMO/ICHCTBHUHM ITPU BBINOJIHEHUH UCCIIEOBAHUM U IPOEKTOB
(bu3nYecKoil HalpaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;

e TIOBBIIICHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 NPAKTUYECKYIO AEATEIBbHOCTD;

e TOTPeOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM 4Hciie GOPMYIUPOBATH UJIEH,
HOHSATHS, TUIIOTE3bI O (PU3NYECKUX 00BEKTaX U SIBJICHUSIX;

e 0CO3HaHUE 1eUINUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00J1aCTH
bu3uKy;

e TUIAHUPOBAHKE CBOETO Pa3BUTHS B IPUOOPETEHNHU HOBBIX (PU3MUECKUX 3HAHUM;

e CTpPEMJICHHE aHAJIM3UPOBAThH U BBIABIATH B3aMMOCBSI3U NPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e OLIEHKA CBOUX JEHCTBUI C yUE€TOM BIIMSHUS HA OKPYKAIOLIYIO CPEY, BOBMOXKHBIX
ri100aIbLHBIX TTOCIIEACTBHM.

MeranpeaMeTHble pe3y/ibTaThI

B pesynbpTare ocBoeHMS IporpaMmel 1o GU3UKE HA yPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
y oOy4Jaromierocst 0ynyT copMUpOBaHBI MeTaNpeAMeTHbIE Pe3YJIbTAThl, BKIIOYAIOIIHE
IMO3HAaBaTCJIbHBIC YHUBCPCAJIbHBIC yqe6HI>1e HeﬁCTBHH, KOMMYHUKATUBHBIC YHUBEPCAJIbHBIC
yueOHbIe ACUCTBUS, PETYIATUBHBIE YHUBEPCATbHBIC YUeOHBIC HCHCTBHUS.

Ilo3HaBaTebHBIE YHHBeEPCAJIbHBbIE YUeOHbIE NelCTBUS

Ba3oBble Jjornyeckue aeiicTBHA:

e BBIABIIATH U XapaKTEPHU30BATh CYIIECTBEHHBIEC MPU3HAKU OOBEKTOB (SIBICHUN);



e YCTAHABIIMBATH CYIICCTBEHHBIN MPU3HAK KJIACCU(DUKAIINK, OCHOBAHUS IS
000011ICHHS U CPaBHEHUS;

e BBISBIIATH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B paCCMATPUBAEMBIX (DaKTax, TaHHBIX
Y HAaOJIFOJICHUSIX, OTHOCSIIUXCS K (DU3MYCCKUM SIBIICHHUSIM;

e BBISBIIATH IPUYMHHO-CIICJICTBEHHBIC CBSI3U MIPU U3YUYCHUU (DU3HUECKUX SIBICHUMA U
IPOIIECCOB, JeNIaTh BEIBOJIBI C HCIIOJIB30BAaHHEM JICAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJTFOUCHUHN, BBIIBUTATh TUTIOTE3BI O B3aUMOCBSI3AX (PH3UICCKIX BEITUYMH;

e CaMOCTOSATEIILHO BHIOMPATH CIIOCO0 penieHus yaeOHOH (hPU3MIECKOM 3a1aun
(cpaBHEHUE HECKOJIBKHUX BApUAHTOB PEIICHHSI, BEIOOP HanOoJIee OIXOSIIETO ¢
YYETOM CaMOCTOSITEITLHO BBIJICIICHHBIX KPUTCPHUCB).

Ba3oBrble nucciienoBarelbLCcKue AeiCTBHA .

KCIOJI30BAaTh BONIPOCHI KaK MCCIIEA0BATENLCKUIA HHCTPYMEHT MO3HAHMUS;

e IIPOBOJIUTH 10 CAMOCTOSATEIBHO COCTABIIECHHOMY IUIAHY OIBIT, HECIOXKHBIN
(bU3HYECKUI IKCIIEPUMEHT, HEOOJIBIIIOE NCCIIeIOBAaHNE (PU3NICCKOTO SBIICHUS;

e OLIGHMBATh HA MPUMEHUMOCTD U JIOCTOBEPHOCTH HH(OPMAILIHIO, TOTYYEHHYIO B XO/I€
MCCIICIOBAHUS UJIU SKCIIEPUMEHTA;

e CaMOCTOATEIHHO (HOPMYITHPOBATH OOOOIIEHUS U BBIBOBI 10 PE3yJIbTaTaM
MIPOBEJICHHOTO HAOJIOICHHUSI, OIBITA, UCCIICAOBAHMUS,

e TMPOTHO3MPOBATH BO3MOXKHOE JajbHElIIee pa3BUTHE (PU3NIECKUX MPOIECCOB, a

TaK>K€ BBIJIBUTATH MPEATIONOKEHHS 00 UX Pa3BUTUU B HOBBIX YCJIOBHSIX U

KOHTEKCTaXx.

Padora ¢ undopmanmeii:

e TPUMEHSATH PA3JINYHBIE METO/IbI, UHCTPYMEHTHI U 3alpOChl IIPU MOUCKE U 0TOOpE
UH(OPMALIMU WU TAaHHBIX C YYETOM IMPeI0KeHHON yueOHOoM (pu3ndeckol 3a1a4u;

e AHANM3HUPOBATh, CUCTEMATU3UPOBATH U UHTEPIPETUPOBATH NHPOPMALUIO
pas3INYHbIX BUAOB U (POPM IpPEICTABICHHUS;

e CAMOCTOATEIBHO BHIOMPAThH ONTUMAIbHYIO (DOPMY IpEACTaBICHUS HH(OPMALIUU U
WUTIOCTPUPOBATh pelIacMble 3a7a4l HECIIOKHBIMU CXEMaMH, IMarpaMMaMi, HTHOU
rpaduKoi U UX KOMOMHAITUSIMU.

KomMmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe 1eliCTBUS:

B X0/ 00CYXAeHHs yueOHOr0o MaTepHalia, pe3yibTaToB J1a00paTOPHBIX paboT U
MIPOEKTOB 33J]aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1a€MOI TEMbI U BHICKA3hIBATh
WJIeH, HalleJICHHBIC Ha PEIICHHE 3a7]auyl U MOJIIep)KaHue OJraroxenaTeIbHOCTH
00IIIeHUS;

e COTIOCTABIISITH CBOM CYXKICHHS C CY)KICHISIMH JPYTUX YYACTHUKOB JINAJIOTA,

0OHapyXUBaTh pa3IUYKe U CXOJCTBO MO3UIIHIL;

e BBIPAXATh CBOIO TOUYKY 3PCHHSI B YCTHBIX H MMCbMEHHBIX TEKCTAX;

e TMYOIWYHO MPECTABIATH PE3YIbTAThI BHITOJIHEHHOTO (PH3UIECKOTO OMBITA

(9KCIIepUMEHTa, UCCIIeIOBAHMUS, TIPOCKTA);
e TIOHMMATh M HCIIOJIH30BATh MMPEUMYIIIECTBA KOMAaHTHOW U MHAUBUAYAILHON pabOTHI
P PEIIEHNH KOHKPETHON (PU3UIECKOM TIPOOIEMBI;

e TIPUHUMATH IIEJIM COBMECTHOMH JIeATEIHbHOCTH, OPraHU30BLIBATH ICHCTBUS TI0 €€

JOCTIDKEHUIO: paCTIpeiessITh PO, 00CYKIATh MPOIECCHl U PE3YIIbTAThI
COBMECTHOH paboThI, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH;



e BBIIOJHATH CBOIO YacTh Pa0OTHI, JOCTUTasi KAYECTBEHHOTO PE3YJIbTaTa 10 CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOM JIEHCTBUS C IPYTMMHU WiEHAMHU KOMaH/Ibl;

e OIICHMBATH KAYECTBO CBOETO BKJIA/Ia B OOIIUI MPOIYKT MO KPUTEPHSIM,
CaMOCTOSITENILHO C(OPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranu3anmus:

e BBIABJIATH IPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUIX, TPEOYIOMUX IS
penieHus GU3NUECKUX 3HAHUI;

e OPHUEHTHPOBATHCS B PA3JIMYHBIX [10AX0/1aX MPUHATHS pELIeHUH (MHAUBUYyaJIbHOE,
MNPUHITHE PELICHUS B TPYIIEe, MPUHATHE PELICHUN IPYIIIOif);

e CaMOCTOSATEIHHO COCTABIISATH AJITOPUTM pereHus (PU3MUecKOr 3a1a4u UiIH TUTaHa
HCCJICIOBAHMSI C YUETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHUN;

e JleNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3 PELICHHE.

CaMOKOHTPOJIb, SMOLMOHAJbHBII HHTE/JIEKT:

e J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYallMH U [IpeJIaraTh IUIaH €€ U3MEHEHMS;

e OOBICHATH MPUYHMHBI TOCTHKEHUS (HETOCTHKEHUS) PE3yJIbTaTOB AEATEIbHOCTH,
JIaBaTh OLIEHKY PUOOPETEHHOMY OIBITY;

e BHOCHTb KOPPEKTHBBI B JIEITEILHOCTh (B TOM YHCIIE B XOJ BBIMOJIHEHUS
(Gu3UYECKOT0 HCCIE0BaHUs WIH MTPOEKTA) HA OCHOBE HOBBIX 00OCTOSITENBCTB,
U3MEHMBIIUXCS CUTYallUl, YCTAaHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEH;

e OLIEHUBATh COOTBETCTBUE PE3YNbTATa LEIU U YCIOBUSIM;

e CTaBUTH ce0sl HA MECTO JPYroro 4ejaoBeKa B X0OJe Cropa Uil JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTHKY JPYIoro;

e TIpPHU3HABATh CBOE IIPABO HA OLIMOKY MPH pelIeHUu: PU3MUECKUX 3a]a4 W B
YTBEPKACHUSIX HAa HAYYHbIE TEMbI M TaKOE K€ IIPaBoO JPYToro.

IIpenmeTHbIe pe3yabTaThl
7-i RJIacce

K koHI1ly 00y4yeHus B 7-M kJiacce peMETHbBIE pe3yIbTaThl HA 6230BOM YPOBHE JOKHbI
oTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHUI:

e HCIMOJB30BATh MOHATHUS: GUBHUYECKUE U XUMUYECKHE SBIICHUS, HAOII0IeHHE,
SKCTIEPUMEHT, MOJIENb, TUTIOTE3a, CAMHUITHI (PU3NIECKUX BETUYHH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BEIIECTBA (TBEPAOE, KUIKOE, Ta3000pa3Hoe),
MEXaHUYIECKOe JBIKECHUE (PaBHOMEPHOE, HEpaBHOMEPHOE, TIPSMOJIMHEHHOE),
TPaeKTOPHS, PABHOACUCTBYIOMIAS cuia, nedopMaiius (ynpyrasi, miacTuieckas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbL;

e pasnuyarth sBieHus (auddy3us, TEMIOBOE IBUKEHIE YACTHII BEIECTBA,
paBHOMEPHOE JBUKEHHE, HEPABHOMEPHOE JIBI)KEHUE, HHEPIUS, B3aUMO/ICHCTBHE
TEJI, PABHOBECHE TBEPJIBIX TEJI C 3aKPEIJICHHON OChIO BpallleHUs, Iiepeiaya
JaBJICHUSI TBEPABIMU TeJIaMU, KUJIKOCTSIMH U ra3aMu, aTMOC(EpHOE JIaBJIeHHE,



IUTaBaHUE TeJ, IPEBPALICHUS MEXaHUYECKOM SHEPTHH) TI0 OMMCAHHIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, AEMOHCTPUPYIOLINX JaHHOE
¢du3nueckoe sBICHUE;

e pacro3HaBaTh MIPOSBICHUE U3YUEHHBIX GU3NUECKUX SIBJICHUN B OKpPYKarOIIeM
MHpE, B TOM 4Hcie (pru3nyecKue sBJICHUS B IPUPOAE: TPUMEPHI IBUKECHUS C
Pa3INYHBIMU CKOPOCTSMH B )KUBOM U HEKUBOW NIPpUPOAE, AEHCTBUE CHIIBI TPEHUS B
NPUPOJIC U TEXHHUKE, BIMSHUE aTMOC(EpPHOTO AaBJICHHS Ha )KUBOM OpraHu3M,
IUIaBaHUE PbIO, pblYary B TEJIE YEIOBEKa, IPU 3TOM IIEPEBOIUTH IPAKTHUECKYIO
3aa4y B y4eOHYIO, BBICTISATH CYIIECTBEHHBIE CBOWCTBA (MTPU3HAKH) (PU3NIECKUX
SIBIICHHI,

e ONKCHIBATh N3YUYCHHBIC CBOMCTBA TENl M (PU3HUECKUE SABICHHS, UCTIONb3YS
¢du3nyeckre BeIMUYMUHbI (Macca, 00beM, INIOTHOCTh BEILECTBA, BpeMs, IyTh,
CKOPOCTB, CPENIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC TEJIa, CHIIa
TPEHus, 1aBjieHue (TBEpAOro Tela, KUAKOCTH, I'a3a), BHITAJIKUBAIOLIAs CUIIA,
MeXaHU4ecKasi padoTa, MOITHOCTb, IJIEYO CHIIBI, MOMEHT CHIIBI, KOO (UITHESHT
[OJIE3HOTO ACUCTBUS MEXAHU3MOB, KUHETUYECKasl M TOTEHIUAJIbHAS SHEPTHsl), IPU

OIMMCAaHUU MPABUJIIBHO TPAKTOBATH (1)I/I3I/I‘~I€CKI/Iﬁ CMBICJT UCITOJIB3YEMBIX BCJIMYUH, UX

0003HaYEHUSI U CUHUIIBI (PU3NYECKUX BEINYNH, HAXOJUTH (OPMYJIbI,
CBS3BIBAIOIINEC JAHHYIO (1)I/ISI/I‘I€CKYIO BCJIIMYMHY C APYTUMH BCIMYNHAMHA, CTPOUTDH
rpauKu U3y4eHHBIX 3aBUCHMOCTEH (PU3UUECKUX BEITHYHH;

* XapaKTCpU30BaATb CBOMCTBA TCII, (1)I/I3I/I‘-ICCKI/IC SABJICHUSA U ITPOLCCChI, UCIIOJIB3YA
IpaBUJIa CI0XKEHHS CHJI (BJIOJIb OJTHOM MpsiMoid), 3akoH ['yka, 3axon [lackas,
3aKOH ApXHUMe[a, IpaBUiIO paBHOBeCHUs pblyara (0J0Ka), «30J0TOE MPABUIIO»
MEXaHUKH, 3aKOH COXPAaHEHUsI MEXaHUUECKOW SHEPTUH, IPH 3TOM J1aBaTh
CIIOBECHYIO ()OPMYJIHPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MaTEMaTHYECKOE
BBIpa)KEHUE;

e OOBICHATH (1)I/I3I/I‘IGCKI/IC SABJICHUS, ITPOLECCHI U CBOMCTBA TCJI, B TOM YHCJIC U B
KOHTEKCTE CUTYallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh

MNPUIUHHO-CJIICACTBCHHBIC CBA3U, CTPOUTH 00bsACHeHHE U3 1—2 JIOTMYECKHX IIIaroB C

onopoif Ha 1-2 U3y4eHHbIX CBOWCTBA (PU3HUECKUX ABICHUH, PU3MUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

e pelmaTh pacyeTHbIE 3a/1auu B 1—2 AeWCTBUS, UCIIOIb3Ys 3aKOHBI U (POPMYJIBI,
CBs3bIBaIOIIME (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHAJIW3a YCJIOBUS 33aa4l
3aMMChIBATh KPATKOE YCIOBHE, MOACTABIATh (PU3NYECKHE BEIUYUHBI B (HOPMYIIBI U
MIPOBOAMTD pacueThl, HAXOAUTH CIIPABOYHBIE JaHHbIE, HEOOXOAUMBIE JIIsl pEIICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOTYYEHHON (hrU3NUeCcKOi BEIMUMHEI,

e pacno3HaBaTh NPOOJIEMBI, KOTOPHIE MOKHO PELIUTh MIPH MOMOIIU (HUZUYECKUX
METO/IOB, B OIIMCAHUU UCCIIEAOBAHUS BBIACIATH IPOBEPSAEMOE IIPEAIIONIO0KEHNE
(runotesy), pa3au4aTh U UHTEPIPETUPOBATD MOTYUYECHHBIN pe3ylbTaT, HAX0IUTh
OLIMOKH B XOJI€ OTIbITA, JIeaTh BBIBOJBI 110 €TI0 PE3yJIbTaTaM;

e TPOBOJUTH OIBITHI IO HAOIOIEHUIO (PU3UUECKUX SIBICHUN WM (PU3NUECKUX
CBOWCTB Tel: (OPMYJIMPOBATh MPOBEPSIEMbIE MTPEIOI0KEHHS, COOMPATh
YCTaHOBKY U3 MPEJIOKEHHOTO 000PYA0BaHNS, 3alIUChIBATh XO/I OIbITa U
(dbopMyIHpOBaTH BBIBOJKI;

e BBINOJIHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BpEMEHH, MacChl Tesla, 00bema, CUJIbI
U TEMIIEPATypPhI C UCIIOIB30BAHUEM aHAJIOTOBBIX U HU(PPOBBIX MPHOOPOB,
3allMCBIBATh IOKA3aHUs IPUOOPOB € YUETOM 3alaHHON aOCOIIOTHOM MOrPEIIHOCTH
U3MEPEHU;

e TIPOBOJIUTH UCCIIEAOBAHHUE 3aBUCHMOCTH OHOW (PM3NUECKON BETMUUHBI OT APYTOH C

MCIIOJIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTHU ITyTH PABHOMEPHO



JBUKYIIETOCS TeJla OT BPEMEHM JIBUKEHUS TEJla, CUIIbl TPEHUSI CKOJIbKEHUSI OT
Beca TeJla, KauecTBa 00pabOTKH MOBEPXHOCTEH TNl U HE3aBUCUMOCTH CHJIbI TPEHUS
OT ILJIOLIA/IU COIPUKOCHOBEHHUS TE€J, CUJIbl YIIPYTOCTU OT YAJIMHEHUS IPYKUHBI,
BBITAJIKMBAOILEH CUJIBI OT 00beMa MOrPYKEHHOM yacTu Teja U OT INIOTHOCTH
KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH T€JA, OT TIIyOUHBI, HA KOTOPYIO
HIOTPY’KEHO TeJl0, YCIOBUM IIaBaHU TeJ, YCIOBUN paBHOBECHUS pbluara u OJ0KOB),
y4acTBOBAaTh B INITAHUPOBAHUH YI€OHOTO HCCIIEIOBaHUSA, COOMPATh YCTAHOBKY U
BBINOJIHATH U3MEPEHMUS, CIIeAYs NPEATIOKEHHOMY IUIaHy, PUKCUPOBAThH PE3yJIbTaThl
MOJYYEHHOM 3aBUCUMOCTH (PM3UUECKUX BEIMYMH B BUAE MPEIOKEHHBIX TaOIHI U
rpauKoB, JeJIaTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIIEOBaHUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETHMYMH (IUIOTHOCTH BELIECTBA
KUAKOCTH U TBEPIOTO TeJa, CUila TPEHMSI CKOJIbKECHHUS, JaBICHNUE BO3yXa,
BBITAJIKUBAIOIIAs CUJIa, JEHCTBYIOIIAs Ha MOIPYKEHHOE B )KUIKOCTh TEJIO,
KO3(PULMEHT M0JIE3HOTO ASWCTBUS NPOCTHIX MEXaHU3MOB), CIIEIYs
NPEUI0KEHHON HHCTPYKIIUH: TIPH BHITIOJTHEHUH U3MEPEHUN COOMpaTh
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY U BBIUUCIISITh 3HAYEHUE UCKOMON BEJIMYNHBI,
coOIIOIaTh MpaBHiIa TEXHUKKA O€30MaCHOCTH NIPU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

YKa3bIBaTh IPUHLIUIIBI IEHCTBUS TPUOOPOB M TEXHUUECKHUX YCTPONCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIONIUECS COCY Ibl, OapOMETp, phlyar, MOABHKHBIN
Y HETOJBUKHBIN OJIOK, HAKJIOHHAS! IJIOCKOCTB;

XapaKTepu30BaTh NPUHLUIIBI AEHCTBHS U3YYEHHBIX TPHOOPOB U TEXHUUECKUX
YCTPOMCTB € OMOPOM HA UX ONMMCAHUSA (B TOM YMCIIE: MOJIMIUITHUKY, YCTPOUCTBO
BOJIOIIPOBO/A, THIPABIMUECKUI IIPECC, MAHOMETP, BEICOTOMED, MOPIIHEBOM HACOC,
apeoMeTp), UCTIONb3Ysl 3HAHUS O CBOMCTBAX (PM3NYECKUX SIBIEHUN U HEOOXOAUMBbIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

MIPUBOJIUTH MPUMEPHI (HAXOAUTh UH(GOPMALIUIO O IPUMEPAX ) MPAKTUIECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUI B MOBCETHEBHOM JKU3HU /7151 00ecreueHus
0€30MacHOCTH NP 00paleHUH ¢ TPUOOpaMU U TEXHUUYECKHUMH YCTPOICTBaMH,
COXpPaHEHHMsI 3/I0pOBbsI U COOJIIOJICHHUSI HOPM SKOJIOTHYECKOTO TMOBEICHUS B
OKpYKaroIlei cpere;

OCYILECTBIATh OTOOP UCTOYHHUKOB MH(POPMAIIUN B UHTEPHETE B COOTBETCTBUHU C
3a/laHHBIM ITOMCKOBBIM 3aIIpOCOM, HA OCHOBE UMEIOLUXCSI 3HAHUM U ITyTeM
CpaBHEHHsI pa3IMYHBIX HCTOYHHUKOB BBIJEIATH MH(OPMAIIHIO, KOTOpast ABISETCS
MIPOTUBOPEYNBOM UM MOXKET OBITH HEOCTOBEPHOIA;

MCIOJIb30BATh TP BBHIOJIHEHUU YUEOHBIX 3a/IJaHUI HAYYHO-TIONMYJISIPHYIO
auTepaTypy (pU3MUECKOro co/iepiKaHus, CIPaBOYHbIE MaTePHAIIbI, PECYPCHI CETH
WuTtepHer, BiageTh NprueMaMy KOHCIIEKTHUPOBAaHUs TEKCTa, Ipeodpa3oBaHus
nH(OpMaIUK U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE KPAaTKUE MUCbMEHHbIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2—
3 ucTOYHUKOB MHGOPMAUU PU3NYECKOTO COIEPIKAHUS, B TOM YHCIIEe TyOIHMYHO
JienaTh KpaTKUe COOOIEHHs O pe3yabTaTax MPOeKTOB UM yU4eOHBIX
WCCIIETOBAHUH, TTPU ATOM T'PAMOTHO MCIOJIb30BATh N3YYEHHbBIN MOHSITUHHBIN
anmapar Kypca QU3UKH, COIPOBOXKIATh BHICTYIUIEHUE MTPE3CHTALIUEH;

IIPY BBITIOJIHEHUH Y4EOHBIX TPOEKTOB U HCCIIEA0BaHUN paclpeaesTh 00S3aHHOCTH
B I'PYMIIE€ B COOTBETCTBUHU C MOCTaBICHHBIMU 3a7ja4aMU, CJIEAUTDH 3a BBIIIOJIHEHUEM
ILUIaHa JEWCTBUH, afleKBAaTHO OLIEHUBATHL COOCTBEHHBIN BKIA B JESITEILHOCTD
IpyNIbl, BEICTpauBaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBUE, YUUTHIBAs MHEHUE
OKPYKAIOILHX.



8-i1 ki1acce

K koHiy o0yuenus B 8-M KJjiacce npeMeTHbIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

HCIIOJIb30BATh IMOHATHA: MAaCcCa U pa3MCpbl MOJICKYJI, TCIIJIOBOC ABUXXCHUC aTOMOB U

MOJIEKYJI, arperaTHble COCTOSHUS BELECTBA, KPUCTAIUIMUECKUE U aMOP(]HBIE Tela,
HACBHILIECHHBI U HEHACBIIEHHBIN 1ap, BJIAXKHOCTh BO3/lyXa, TEMIIEpaTypa,
BHYTPEHHSIs SHEPTUs, TEIUIOBON ABUraTellb, 3JIEMEHTAPHBIN 2JIEKTPUUECKUH 3aps,
SJICKTPHUYCCKOC I10JIC, TIPOBOJHUKH U JUIJICKTPUKHU, MMOCTOSIHHBIH BHGKTpI/I‘-IeCKI/Iﬁ
TOK, MarHUTHOE T10JI€;

pa3nuyath SBJICHUS (TEIUIOBOE pacIIUpPEHHUE U CKaTHE, TEIUIoNepeaya, TemIoBOe
paBHOBECHE, CMaYMBaHKE, KalWUISIpHbIE SIBICHUS, HCIIapEHHEe, KOHIeH AL,
IUIaBJIEHUE, KpUCTaJUIU3alus (OTBEpAEBaHUE), KUIIEHUE, TeIIoNepeaaya
(TerIonpoOBOJHOCTb, KOHBEKIIHS, U3IYYE€HHUE), HIEKTPU3ALIUS Tell, B3aUMOICHCTBHE
3apsA0B, JEHCTBUS SJIEKTPUUECKOI0 TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MarHuTOB, IEHCTBHE MAarHUTHOI'O MOJISL HA POBOJHUK C TOKOM, 3JIEKTPOMAarHuTHas
I/IHILYKIII/ISI) 10 OIIMCAHHIO UX XaPaAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacro3HaBaTh MPOSBICHNUE H3yYCHHBIX (PM3UUECKUX SBICHHUIA B OKPYKAIOIIEM
MHpE, B TOM 4Hcie (pru3nyecKkue sBJIeHHs B IPUPOE: MOBEPXHOCTHOE HATSKEHUE U
KalWJUISIPHBIE SIBJIEHUS B IPUPO/JIE, KPUCTAILIBI B IpUpoAe, nznydyenue ConHua,
3aMep3aHue BOJOEMOB, MOPCKUE OpH3bl, 00pa3oBaHKE POCHI, TyMaHa, UHEsl, CHera,
AIIEKTPUYECKUE SIBICHUS B aTMOc(]epe, IEKTPUUECTBO KUBBIX OpraHU3MOB,
MarHuTHOE 1oJie 3eMiId, Apeid MmoocoB, polb MAarHUTHOTO TOJIS I AKHU3HH Ha
3emiie, IOJISIPHOE CHSIHHE, TIPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3319y B
y4eOHYI0, BBIIEIATH CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) PU3UUECKUX SBICHUM;

OIMMCBbIBATh U3YYCHHBLIC CBOMCTBA TE€ U (1)I/ISI/I‘-I€CKI/I€ SABJICHUS, UCIIOJIB3Ys
¢bu3nyeckre BeIMYUHBI (TEMIIEpaTypa, BHYTPEHHsISI SHEPTHsl, KOJINYECTBO TEIUIOTHI,
yZieIbHas TEIJIOEMKOCTh BELIECTBA, yAEIbHas TEIUIOTA IIJIaBJICHUS, yaeIbHas
TEIUI0Ta NapooOpa3oBaHus, yAeIbHasl TEIIOTa CrOPAaHHs TOILTNBA, KOAPPHUIIUEHT
IIOJIE3HOI'O I[GI\/JICTBI/H[ TEIUIOBOH MallrHbI, OTHOCHUTCJIbHAA BJIA)KHOCTH BO3AYyXa4,
AIIEKTPUUYECKUI 3apsijl, CUila TOKA, SJIEKTPUUECKOE HANpsKEHUE, CONPOTUBIICHNE
MIPOBOJHMKA, Y/E€TbHOE CONPOTUBIICHNUE BEIIECTBA, pad0Ta U MOIIIHOCTb
AIIEKTPUUYECKOTO TOKA), IPH OMMCAHUH MTPABUIBLHO TPAKTOBATH (PU3NUECKUN CMBICIT
HCIIOJIB3YEMbIX BCIINYHUH, 0003HaYeHHs U (10705050005 (1)I/I3I/II-IGCKI/IX BCJINYHH,
HaXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUUYMHY C IPYTHUMHU
BCJIIMYMHaMHU, CTPOUTH T‘pa(l)I/IKI/I HN3YUCHHBIX 3aBHUCHMOCTEHN (1)I/IBI/I'-ICCKI/IX BCJINYHH,

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUYECKHE SBJICHUS U MPOLIECCHI, UCTIOIb3YS
OCHOBHBIC ITOJIOKEHU S MOJ'IeKy.]'ISIpHO-KI/IHeTI/I'-IeCI(Oﬁ TECOpHU CTPOCHUA BEIICCTBA,
HPUHIUI CYTIEPIIO3UIUH T0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHS
3apsana, 3akoH Oma Ji1s ydacTka 1enu, 3akoH /[xoyns—JIeHna, 3aKkoH coXxpaHeHus
SHEPIHUH, IPH 3TOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3alMCHIBATH €T0
MAaTEMATUYCCKOC BBIPAKCHHUC,

OOBSICHATH (PU3UUECKHE TPOLIECCHl M CBOICTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CI/ITyaI_[I/II\/'I MMPaKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpPa: BbIABIATE HPUYUHHO-
CJICACTBCHHBIC CBA3U, CTPOUTH 00bsacHeHHe U3 12 JIOTMYECKHX IIaroB C OHOpOfI Ha
1-2 u3ydeHHBIX CBOMCTBA (GU3UUECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;



e pelaTh pacyeTHbIC 3a/1a4u B 2—3 ACHUCTBUS, UCIIOIB3Ysl 3aKOHBI U (POPMYIIBL,
CBsI3bIBaIOIME (PU3MUECKUE BETMUMHBL: HA OCHOBE aHaJIM3a yCIOBUS 3a1a4n
3aMMCBIBATh KPATKOE YCIOBHE, BBISBIISATH HEJAOCTATOK NAHHBIX IS PEILICHUS
3ajjauy, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JUISl €€ PEeLIeHus,
IPOBOJUTH PAcUYEThl U CPABHUBATH MOJyYEHHOE 3HAUCHHE (PU3UYECKON BEIMIUHBI
C U3BECTHBIMU JAHHBIMU;

e pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXXHO PELIMTh MPU MOMOIIH (PU3HYECKIX
METO/I0B, MCII0JIb3Ysl ONMCAHUE UCCIIEJOBAHNUS, BBIACIATH IPOBEPSIEMOE
NPEOI0KEHNE, OIICHUBATH MPABHJIBHOCTH MOPSAIKA IPOBEICHHS UCCIICAOBAHMS,
JieN1aTh BBIBOJIBL;

e TPOBOJUTH OIBITHI IO HAOIIOACHUIO (PU3NYECKUX SBICHUH W (PU3NIECKUX
CBOWCTB TeJ (KalWUISIPHbIE SBJICHUS, 3aBUCUMOCTD JIaBJICHHsI BO3yXa OT €ro
o0beMa, TeMIepaTypsl, CKOPOCTH MPOIEcca OCTHIBAHUS M HATPEBaHUS TIPU
U3JIY4YE€HUH OT LIBETa M3Jyvaromie (moriouaromneii) moBepXHOCTH, CKOPOCTb
UCTIAPEHUS BOJIBI OT TEMIIEPATYPhI )KUIKOCTH U TUIOIIA/IN €€ TOBEPXHOCTH,
JIEKTPHU3ALMS TeJ U B3aUMOACHCTBUE NEKTPUUECKUX 3apsi/10B, B3aUMO/ICHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3YaJIN3allMsl MATHUTHBIX TI0JI€H TOCTOSSHHBIX MarHUTOB,
JIeMCTBUSL MArHUTHOTO T10JIs1 Ha TPOBOJIHUK C TOKOM, CBOMCTBA JIEKTPOMAarHuTa,
CBOICTBa 3JIEKTPOABUTATENS IOCTOSIHHOIO TOKA): (POPMYIMpPOBATh MPOBEPSIEMbIE
HPENONI0XKEHUs, COOUPaTh YCTAaHOBKY M3 NMPEITI0KEHHOTO 000py10BaHHU,
OTIHCBIBATH XOJI OTBITA 1 (POPMYITHUPOBATH BBHIBOIBI;

 BBIIOJHATH IPSIMbIE H3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIbHON BIaXXHOCTH
BO3/yXa, CUJIBI TOKA, HAIIPSDKEHHSI C UCTIOIb30BaHUEM aHAJIOTOBBIX MTPHOOPOB U
JATYUKOB (PU3MUECKUX BEJIMYMH, CPAaBHUBATh PE3YyJIbTaThl U3BMEPEHUH C yUeTOM
3a/IaHHOM a0COJIFOTHOM MOTPEUTHOCTH;

e TIPOBOJUTH MCCIEOBAHNE 3aBUCUMOCTH OJJHON (PM3NUECKOI BETMUMHBI OT IPYToi ¢
UCTIOJIB30BaHUEM TPSIMBIX U3MEPEHUH (3aBUCUMOCTH CONPOTHUBIICHHS TTPOBOTHUKA
OT €ro JUIMHBI, TUIOIAAN HOMEPEYHOI0 CEYEHUS U YAECTBHOIO COMPOTHBIICHUS
BEIIECTBA MMPOBOJIHUKA, CHIIBI TOKA, UAYIIETO Yepe3 MPOBOIHUK, OT HAMIPSDKEHHS Ha
IPOBOJIHHUKE, UCCIIEOBAHHUE MTOCIIEI0BATEIBHOIO U ApaIEIbHOTO COETUHEHUI
MIPOBOTHUKOB): TUIAHMPOBATH UCCIIEIOBAaHNUE, COOMPATh YCTAHOBKY M BHITIOIHSTH
U3MEpEeHus, caelys NpeI0KeHHOMY IIJIaHy, (PMKCHPOBATh PE3yIbTAThI
MOJTYYCHHOM 3aBUCUMOCTH B BH/JIE TaOJUI] U TPAPHUKOB, AETATh BEIBOJBI 10
pe3ysbTaTaM UCCIIE0BaHuUS;

e TIPOBOJIUTH KOCBEHHBIC M3MepEHHs (PU3MUECKUX BENNYHH (YAeTbHAs TETIOEMKOCTb
BEIIIECTBA, CONPOTUBJICHUE MPOBOAHNKA, padOTa U MOLTHOCTH JEKTPUUIECKOTO
TOKA): TUTAHUPOBATh U3MEPEHUsI, COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
clefys NPeAIoKEHHON MHCTPYKIUH, U BBIYUCIISTh 3HAYCHNE BEIMUMHBI,

e cOOJIIO/IaTh MpaBHJIa TEXHUKHU O€30MacCHOCTH MU padboTe ¢ 1abopaTOpHBIM
o0opynoBaHuEeM;

e XapaKTEePH30BaTh MPHHIIUIIEI JCHCTBUS N3yYCHHBIX IPUOOPOB M TEXHUIECKUX
YCTPOMCTB € ONOPOH HA MX ONMUCAHUSA (B TOM YHCIIE: CUCTEMa OTOIICHHSI JOMOB,
THUTPOMETP, TTapoBasi TYpOMHA, aMIIEPMETP, BOIBTMETP, CIETUHK IITEKTPUICCKOM
HHEPIHUH, SJEKTPOOCBETUTENbHBIE TPUOOPHI, HarpeBaTeIbHbIE JIEKTPONPUOOPHI
(IprMepBI), HIEKTPHUECKUE MTPETOX PAHNUTEIHN, IIEKTPOMATrHUT, SJIEKTPOIBUTATEIh
MOCTOSIHHOTO TOKa), UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKUX SIBICHUH U
He0oOXoauMBbIe (PU3NUYECKHIE 3aKOHOMEPHOCTH;

e pacro3HaBaTh MIPOCTHIE TEXHUYECKHE YCTPOHUCTBA U U3MEPUTENIbHBIE IPUOOPHI 110
CXe€MaM U CXEMaTHUYHBIM PUCYHKaM (PKUJAKOCTHBIN TEPMOMETP, TEPMOC,
MICUXPOMETP, TUTPOMETP, IBUTATENb BHYTPEHHETO CTOPaHUS, JIEKTPOCKOIL,



peocTaT), COCTaBIATh CXEMBbI JIEKTPUUECKUX LIETEH ¢ OCIeA0BaATEIbHBIM U
napauieIbHBIM COeIMHEHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUCHHUS
AJIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

e TMPUBOAUTH MPUMEPHI (HAXOIUTh UHPOPMALIMIO O IPUMEPaX ) IPAKTHYECKOTO
UCTIOJIb30BaHUS (PM3MUECKUX 3HAHUI B MOBCETHEBHOM JKU3HU 7151 00ecreueHUs
0e30MacHOCTH NP 00paleHUH ¢ TPUOOpaMU U TEXHUUYECKHUMH YCTPOICTBaMH,
COXpPaHEHHS 3I0POBbsI U COOJIIOJICHHUSI HOPM SKOJIOTUYECKOTO TIOBEACHUS B
OKpYKalolllei cpee;

e OCYHIECTBJIATH NOUCK HHPOPMALUHU (PU3UUECKOTO COJACPKAHUS B MHTEPHETE, Ha
OCHOBE UMEIONINXCS 3HAHUN U MYyTEM CPAaBHEHUS JOMOJIHUTEIbHBIX HCTOUHUKOB
BBIJICJIATH MHPOPMALIUIO, KOTOpast ABISETCS MPOTHBOPEUUBON HUIIM MOXKET OBITh
HEJ0CTOBEPHOI;

e HCIIOJB30BATh NP BBIOJHEHUN y4eOHBIX 33/IaHUI HAyYHO-TIOMYJISIPHYIO
aUTepaTypy (PU3NUECKOro Colep:KaHus, CIIPAaBOYHbIE MAaTEPHAIIbI, PECYPCHI CETH
WuTepHer, BiageTh nprueMaMy KOHCTIEKTUPOBaHUs TEKCTa, TPeodpa3oBaHus
uH(pOpMaIIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO037aBaTh COOCTBEHHBIC IMCbMEHHBIC M KPAaTKHE YCTHBIE COOOIICHNs, 00001Ias
UH(GOPMAILIUIO U3 HECKOIBKUX UCTOYHUKOB (DU3MUYECKOTO COACPKAHMS, B TOM UUCIIE
yOJIMYHO NMPEACTABIATh PE3YIbTaThl IPOEKTHOM MM UCCIIEI0BATEIbCKON
JEeSTENIbHOCTH, IIPH STOM IPaMOTHO UCIOJIB30BaTh U3YUEHHBIN MOHATHIHBIN
anmapar Kypca QU3uKH, COIPOBOXK/IAThH BHICTYIUICHUE ITPE3CHTAIIUCH;

e TpU BBHINOJHEHUH YUYECOHBIX MPOEKTOB U UCCIEIOBAHUH (PU3NUECKUX MPOIECCOB
pacnpenenaTb 00s13aHHOCTH B TPYIIIE B COOTBETCTBUU C ITOCTABIEHHBIMU
3a/la4aMH, CJIEIUTh 3a BBINIOJIHEHUEM IIJIaHa JEHCTBUI U KOPPEKTUPOBATh €TI0,
aJIeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIaJ B J€SATEIILHOCTb IPYIIIbL, BEICTPAUBATh
KOMMYHHMKaTUBHOE B3aUMOJEHCTBHE, IPOSBIIASA TOTOBHOCTD Pa3penIaTh
KOH(JIMKTBI.

9-i1 kiIace

K koHIy 00yueHus B 9-M KJjiacce npeMETHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
OTpakaTh c()OPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

® HCIIOJB30BaTh MOHATUA: CUCTEMA OTCUCTA, MAaTCPHAJIbHAA TOYKA, TPACKTOPU,
OTHOCHUTEJIBHOCTh MEXaHHUECKOTO JABMKEHUS, epopmarius (yrnpyras,
IUTACTHYECKas), TPEHHUE, IEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U
neperpy3Ku, HEHTP TSHKECTH, a0COIIOTHO TBEPOE TeJ0, LIEHTP TSHKECTH TBEPIOTO
Teja, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUsI U BOJIHBI, 3BYK, HH(PPaA3BYK U
YIBTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIIKAJIA AJIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U TaTbHO30PKOCTh, CHEKTPBI UCITYCKAHUSI U OTJIOUICHHUS], anbda-,
6era- 1 TaMMa-U3IIy4YeHHs], U30TOIBI, sIEPHAst SDHEPreTHKa,

e pa3nM4YaTh sIBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE IBH)KEeHUE, CBOOOIHOE Ma/IeHUE Tell,
PaBHOMEPHOE IBUKEHHE MO OKPYKHOCTH, B3AUMOJICHICTBHE TEJ, PEAKTUBHOE
JBIDKEHUE, KosebaTeabHOe IBHKEHUE (3aTyXarollre 1 BHIHYK/ICHHBIE KOJIeOaH s ),
PE30HAHC, BOJIHOBOE JIBUKEHUE, OTPAXKEHUE 3BYKa, IPSIMOJINHEIHOE
pacnpocTpaHEHHUE, OTPAXKEHUE U IIPETIOMIIEHUE CBETA, IIOJIHOE BHYTPEHHEE
OTpa’KE€HHE CBETA, PA3JI0KEHUE OEJIOro CBETa B CHEKTP U CIOXKEHHUE CIEKTPAJIbHBIX
OBCTOB, AUCTICPCUA CBCTA, CCTCCTBCHHAA paJUOAKTUBHOCTH, BOBHUKHOBCHUC



JMHEWYATOro CIEKTPa U3TyUeHHs ) [0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA
OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NUECKOE SBICHUE;

e pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UUECKUX SBICHUN B OKPYXKAIOIIEM MHpE
(B ToM uncie puznyecKue ABICHUS B IPUPOE: IPUIUBBI U OTIUBBIL, IBUKCHHUE
rianeT COTHEYHOH CHCTEMBbI, PEaKTUBHOE IBH)KEHUE KUBBIX OPTaHU3MOB,
BOCIIPHUSATHE 3BYKOB KHUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKNE BOJIHBI, IIyHAMH,
9X0, I[BETA TEJI, ONTHYECKUE SBICHUS B IPUPO/JIE, OMOIOTUYECKOE JIeHCTBHE
BUAMMOT0, YIbTPapUOIETOBOIO U PEHTTEHOBCKOIO U3JIy4YEHHH, €CTECTBEHHBIH
pPaIMOaKTUBHBINA (POH, KOCMUYECKHE JIYUH, PAJANOAKTHBHOE M3JIy4YEeHHE TPUPOIHBIX
MHUHEpAJIOB, IeHCTBUE paAMOaKTUBHbBIX U3IYyYEHUH Ha OPraHU3M YeJI0BEKa), IPH
ATOM MEPEBOAUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIJICISATH CYIIECTBEHHBIE
cBoMCTBA (MPU3HAKHN) GU3HUCCKUX SBICHHM;

e ONKCHIBATh 3YUYCHHBIC CBOMCTBA TENl M (PU3MUECKUE SIBICHHS, UCTIONb3YS
(du3nyeckre BeIMYHHBI (Cpe/IHsAsS U MTHOBEHHAs! CKOPOCTh TeJa MpU
HEpaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, IIEPEMELICHHE, ITYTh, YTIIOBasi CKOPOCTH,
CHJIa TPEHMsI, CHJIA YIPYTrOCTH, CHUJIa TSKECTH, YCKOPEHHE CBOOOJHOTO HaIeHH s,
BEC TeJa, UMITYJIbC TeJla, UMITYJIbC CHIIBI, MEXaHUYeCKasi padoTa U MOLTHOCTH,
NOTEHIMATIbHAsl SHEPI U TeJla, IOJAHATOr0 Ha/l HOBEPXHOCTBIO 3€MIIH,
NOTEHIMATIbHAS YHEPTUS CKATOW NPY>KUHBI, KHHETUYECKast SHEPTUs, TIOTHAS
MeXaHU4ecKasi SHeprus, epuoj U 4acToTa KojaeOaHH, AJIMHA BOJIHBI, TPOMKOCTb
3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTENb PEIOMIICHUS CPEIbI), TIPU
OINKCAaHUM MIPABUIIBHO TPAKTOBATh (PU3UUECKUI CMBICI MCII0JIb3YEMbIX BEIUYMH,
0003HaYEeHUSI U €MHULIBI PU3NYECKUX BEJTUYMH, HAXOAUTH (DOPMYJIBI,
CBSI3bIBAIOIME TAHHYIO (PU3NYECKYIO BEIMYHUHY C APYTMMHU BEIUYMHAMU, CTPOUTD
rpadKy N3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMUNH;

e XapakTepHU30BaTh CBOMCTBA Tell, PU3NUECKUE SIBICHUS U MPOILIECCHI, UCTIONIb3YS
3aKOH COXpaHEHUs DHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHUS, TPUHITHUIT
CYNEPIIO3UIMH CUJI, TPUHIIMIT OTHOCUTENbHOCTH ["anuies, 3akoHbl HproToHAa,
3aKOH COXpaHEHHUs NMITYJIbCA, 3aKOHBI OTPAKEHUS U IPETIOMIICHUS CBETA, 3aKOHBI
COXpaHEeHMs 3aps1I0BOT0 M MACCOBOI'0 YMCEII IIPHU SAEPHBIX PEAKLHUAX, IPU ITOM
JIaBaTh CIOBECHYIO ()OPMYIIMPOBKY 3aKOHA W 3aIIMCHIBATH €r0 MaTEMaTHYECKOe
BBIpa)KEHUE;

e 00BACHATH (PU3HUYECKHE MPOIIECCH U CBOWCTBA TEJI, B TOM YHCIIEC H B KOHTEKCTE
CUTYallui IPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BIABIATH IPHUUHHO-
CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX I11aroB ¢ OIOPOM Ha
2—3 U3y4CHHBIX CBOMCTBA (PU3NUECKUX SBICHUN, PU3MUECKUX 3aKOHOB MU
3aKOHOMEPHOCTEH;

e pelmaTh pacyeTHbIE 3a/1a4M (ONMUPAIOLINECs Ha CUCTEMY U3 2—3 ypaBHEHHUI),
UCTIONB3Ys 3aKOHBI B (DOPMYJIBI, CBSI3bIBAIONIIE (DU3MUECKUE BETMUMNHBI: HA OCHOBE
aHaJM3a YCJIOBHS 3a/1a4M 3alMChIBATh KPATKOE YCIOBHE, BBIBIATH HEAOCTAOIINE
WM U30bITOYHBIE JaHHBIE, BHIOUPATh 3aKOHBI U (OPMYJIIbI, HEOOXOUMBIE IS
pelIeHHs, IPOBOJUTH PACUYEThI U OLIEHUBATh PEATUCTUYHOCTH MOJyYEHHOTO
3HA4YCHUsT PU3NIECKON BEITMUNHBL,

e pacro3HaBaTh MIPOOJIEMBbI, KOTOPHIE MOXHO PELIUTh MPU MOMOLIH (PU3NUECKUX
METOJIOB, HCITOJIB3YsI OTIMCAHUE HCCIIEIOBAHUS, BELICTISTH TPOBEPSIEMOE
IPEOI0KEeHNE, OLICHUBATh MPABUJIBHOCTh MOPSAIKA POBEICHHS UCCIICA0BAHMS,
JieNIaTh BBIBOJIbI, HHTEPIPETUPOBATh PE3yIbTaThl HAOIIOACHUN U OIIBITOB;

e TIPOBOJUTH OIBITHI 10 HAOIIOACHUIO (PU3NUECKUX SIBICHUH WIH (PU3NIECKUX
CBOWCTB Tel (M3y4yeHHe BTOpOro 3akoHa HproToHa, 3aK0OHAa COXPaHEHUsI SHEPTHUH,
3aBHCHUMOCTH TMepHoJia KoIeOaHU IPYKUHHOTO MasTHUKA OT MacChl rpy3a



KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMILTUTY/IbI MaJIbIX KOJIEOaHHIA,
NpSIMOJIMHEHHOE pacpoCTpaHEeHUE CBETa, pa3jioKeHue 0eIoro cBera B CIeKTp,
U3y4eHHE CBOMCTB N300paKEHHS B TUIOCKOM 3€PKaJie M CBOICTB N300paskeHUs
npeaMeTa B coOHuparolel JInH3e, Ha0Jt0IeHUe CIUTOMIHBIX U JIMHEHYaThIX
CHEKTPOB M3ITyYCHHUS): CAMOCTOSTEILHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa 000pyJ0BaHMsI, OIMCHIBATH XOJ ONBITA U €r0 PE3yJIbTaThl, (HOPMYIHPOBATH
BBIBO/IBI,

e TMPOBOJAUTH IPU HEOOXOTUMOCTHU CEPUIO MPSAMBIX U3MEPEHUI, OTIpEAeIsisi CpeIHee
3HaYCHHE U3MEPsEMON BEUYHHBI ((DOKYCHOE PACCTOSIHUE COOMPAIOIIEH JTMH3BI),
000CHOBBIBAThH BBIOOP CrIoco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

e TPOBOJUTH MCCIEIOBAHNE 3aBUCUMOCTEN (PU3NUECKUX BEITMUMH C UCIIOIb30BAHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJIbHOM CKOPOCTH, Neprojia KojieOaHU MaTeMaTH4eCKOIro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJia OTPa)KEHUS CBETA OT YIJia MaJIeHus U
yrja npejoMIIeHHs OT YIJla aJIeHns): IUIaHUPOBATh UCCIIEI0BaHUE,
CaMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (PUKCHUPOBATH PE3yIbTAThI MOTYyYECHHOM
3aBHCUMOCTH (PM3UYECKUX BEIMYUH B BUJIEC TAOIHIl U TPAQHKOB, A€TaTh BHIBOIBI
0 pe3yJbTaTaM UCCIIEI0BaAHUS;

e TPOBOJAUTH KOCBEHHBIC M3MEPEHHs (PU3MUECKUX BEIIMYHH (CPEIHSS CKOPOCTh U
YCKOpEHUE Tella MPU PaBHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHUE CBOOOIHOTO
NAaJCHUSL, KECTKOCTDh MPYKUHBI, KOOPPUIUEHT TPEHUSI CKOJIbKEHUS, MEXaHUYECKas
paboTa ¥ MOIIIHOCTb, YACTOTA U MEPHO]] KOJIeOaHH MaTeMaTH4YeCKOTro U
NPYKHUHHOTO MasiTHUKOB, ONITHYECKAasl CHJIa COOMPAIOIIEH JINH3bI, PaIUOaKTUBHBIN
¢GoH): mIaHUPOBATH U3MEPEHMSI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBITNOJIHATh U3MEPEHUS, CIIEAYs MPENTI0KEHHON NHCTPYKLIUHU, BEIYUCIIATH 3HAUEHUE
BEJIMYMHBI U aHAJTU3UPOBATh MOJyYSHHbIE PE3YJIbTATHI C YIETOM 3aJaHHOMN
MIOTPELTHOCTH U3MEPEHU;

e cOOIIOATh MpaBUIIa TEXHUKU 0€30MacCHOCTH MpH padoTe ¢ 1ab0paTOPHBIM
000pyI0BaHNEM;

e pa3iIMyaTh OCHOBHBIE MPU3HAKU MU3YUYEHHBIX (PU3MUECKUX MOJENel: MaTepruanbHas
TOYKa, aOCOJIIOTHO TBEP/OE TEJ0, TOUEYHBIN UCTOYHHK CBETA, Jy4, TOHKas JIMH34,
IUTaHeTapHasi MOJIeNIb ATOMA, HYKJIOHHAs MOJIENIb aTOMHOTO S/pa;

e XapaKTepHU30BATh MPUHIIMIIBI IEHCTBUS U3YYEHHBIX TPUOOPOB U TEXHUUECKUX
YCTPOMCTB € ONOPO HA X ONMUCAHUSA (B TOM YHCIE: CIIUAOMETP, TaTUUKU
MOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUS, paKeTa, 3X0JIOT, OUKH, IEPUCKOTL,
¢doroanmapar, ONTUYECKHE CBETOBO/IbI, CIEKTPOCKOII, TI03UMETp, KaMepa
BuiibcoHa), MCTIONb3ys 3HAHUS O CBOMCTBAX (PM3MUYECKHUX SIBJICHUN M HEOOXOIMMBIE
¢du3nueckre 3aKOHOMEPHOCTH;

e HCIMOJb30BaTh CXEMBbI U CXEMAaTUYHbIE PUCYHKH U3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, N3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTHYECKUX MTPOLECCOB MPU
peleHnn y4eOHO-TIPaKTUUECKUX 33/1a4, ONTHYECKHE CXEMBI I TOCTPOCHUS
n300pakeHHi B TUIOCKOM 3€pKaJie M cOOMparole JuH3e;

e TPUBOAUTH MPUMEPHI (HAXOIUTh UHPOPMALIMIO O IPUMEPaX ) IPaKTHYECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHUI B MOBCETHEBHOM JKU3HU ISl 0OecrieueHus
0€30MacHOCTH NP 00paleHNH ¢ MTPUOOpaMU U TEXHUUYECKHUMH YCTPOICTBaMH,
COXPaHEHHMs 3]I0POBbsI U COOJIIOJICHHUSI HOPM SKOJIOTUYECKOT0 MIOBEACHUS B
OKpYKalollleil cpee;

e OCYIIECTBJIATH MOUCK HHPOPMALIUU (PU3UIECKOTO COJEPKAHHSI B MHTEPHETE,
CaMOCTOSITENIbHO (POPMYITUPYS MOUCKOBBII 3aIIPOC, HAXOIUTh MYTH OINPEAETICHUS



JIOCTOBEPHOCTH MMOTYYCHHON HHPOPMAIIUU HA OCHOBE UMEIONIUXCS 3HAHUH U
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

e HCIMOJB30BATh IMPH BBIMOJIHCHUN YUEOHBIX 3a/IaHUN HAyYHO-TTOMYISPHYIO
auTepaTypy (pU3MUEeCcKOro colep:kaHus, ClpPaBOYHbIE MaTepPHAIIbI, PECYPCHI CETH
WuTepHer, BIageTh MpUueMaMu KOHCTICKTUPOBAHUS TEKCTa, TPeOOpa3OBaHUS
nH(pOpMaLIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHBIC COOOIICHUS HA OCHOBE
nH(pOpPMaIIUU U3 HECKOJIBKMX UCTOYHUKOB (PU3NYECKOTO COACPKAHUSL, TyOTUIHO
MPEACTABIIITh PE3YIBTATHI POEKTHOM WIIM UCCIEA0BATEIBCKON AEATEIbHOCTH, IIPU
3TOM I'PaMOTHO HUCIOJIb30BATh U3YUYECHHbBIN TOHATUNHBIN anmnapar u3y4yaeMoro
paszzena (U3NKU U COMPOBOXKIATH BHICTYIIJICHUE MPE3CHTAIIUEH C yUeTOM
0COOCHHOCTEN ayAUTOPUH CBEPCTHUKOB.

TemaTuueckoe NJIaHUPOBAHUE

7-i kaacce

HaumenoBann | KoamuecTBo yacos

Ne

o/ | €Pasaenos u DJIeKTpPOHHbIe (LM (pPpOBbIE)
TeM Beer | Koutposbubl | [IDAKTHYECKH | ogpasoBaTeabHbIe pecypehl

n MPOrpamMMbl 0 (Y paﬁOTbl (Y paﬁOTbI

Pa3neu 1. ®usuka u ee posib B NO3HAHUHN OKPY/KAIOIIEro MHpPa

Bbubmnorexa ®I'UC «MOS

®dusuka —

1.1 | Hayxa o 9 mkoja» — lesson.academy-

' content.myschool.edu.ru/03/0

npupoae 7
DU3IIeCKIe ®usmka, 7 k1ace, DI'TAOY

1.2 2 1 JI1O «Axanemus
BEJIMYUHBI

Munnpocsenienust Poccun»

EcrectBenHoO-

1.3 | Hayunsiii MeTonm | 2 1
MO3HAHUS

Hroro mo pazneny 6

Paspnen 2. IlepBoHayaibHbIe CBEACHHS O CTPOCHUH BelEeCTBA

Crpoenue
BEIIIECTBA

2.1 1

JBmxenue u
2.2 | B3aUMOJENCTBU 2 1
€ YaCTHII




BCIICCTBA

ArperaTHble ®dusuka, 7 kinace, PI'AOY
2.3 | coctostHUS 2 HITO «Axanemust

BEIIIECTBA Munnpocsenienust Poccuny»
Hroro no pazaeny )

Paznen 3. /IBu:kenune

M B3aMMOJeHCTBHE TeJl

31 MexaHu4eckoe 3
NIBIDKEHUE
HNuepuus,

3.2 | macca, 4 1
IUIOTHOCTD

33 Cuina. Buner 14 1 2
CHII

Uroro no pazueny 21

Pa3nen 4. /laBiaenne

TBEPABIX TeJl, JKHAKOCTeH 1 ra30B

4.1

JlaBneHue.
[Tepenaua
JTaBJICHUS
TBEPJBIMHU
TeJlaMH,
KUJTKOCTIMH U
razamu

®usnka, 7 knace, DI'AOY
HITO «Axanemust
Munnpocseuenus Poccun»

4.2

JlaBienue
KUJIKOCTH

4.3

ATmocdepHoe
JIaBIICHUE

4.4

JeiicTBue
KUJKOCTH U
rasa Ha
MOTPY>KEHHOE B
HUX TEJO

Hroro no pazneny

21

Paspnen S. PaGoTra 1 MOIIHOCTB. JHeprus

51 PabGora u 3 1
MOIIIHOCTh

59 [Ipoctsre 5 1
MEXaHU3MBbI

53 MexaHnndeckas 4 1 1
SHEpPTruUs

Hroro no pa3zneny 12




[ToBTOpEeHUE 3
OBIIEE
KOJIMYECTBO
YACOB IIO0 68 3 12
[MPOI'PAMME
8-i kiacc
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne | HaumenoBanme (wnbpoBbIe)
n/ | pasienoB M TeM | Beer | Kontpoasnsi | llpakThueck 00pazoBaTelbHbIe
| IporpamMMbI 0 e padoTnI ne padoThl pecypeb
Pa3pea 1. TenioBble iBJIeHUSA
CrDoeHIE 1 bubnuorexa ®I'UC «Most
11 CB(I))ﬁCTBa 7 mKoja» — lesson.academy-
' content.myschool.edu.ru/03/
BEII[ECTBA 08
TeroBbIe ®dusuka, 8 knacc, PI'AOY
1.2 DOIECCH] 21 1 5 HITO «Axanemus
port Munnpocseunienus Poccun»
Wroro mo pazneny 28

Paznen 2. Daexkrpuyec

KHE U MArHUTHbBIC ABJICHUSA

DNEeKTpUYECKHe
3apsiibl. ®dusuka, 8 knace, PI'AOY
2.1 | BapspkeHHBIE Tena 7 1 JIIO «Axanemus
1 UX Munnpocsenienust Poccun»
B3aUMOJCHCTBHE
ITocTossHHBIN ®usuka, 8 knacc, PI'AOY
2.2 | DIeKTPUUECKUI 20 1 7 AIIO «Axanemus
TOK Munnpocsenienust Poccun»
23 MarauTHsie 6 1 15
SIBJICHUSA
24 ONEeKTpOMarHuTH 4
ast MHTYKIIAS
Uroro mo pazneny 37
[ToBTOpeHue 3
OBIIEE 68 3 14,5




KOJIMYECTBO

YACOB I1O
I[TPOI'PAMME
9-ii Ki1ace
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne | HammeHoBaHue P —
n/ |pasienoB U TeM |Beer | Kontpoanubi | [IpakTnueck 06pazoBaTebHbIE
| HpOrpamMMbl 0 e paboThI ue pa6oThl | pecypebl
Paznen 1. Mexanuuyeckue siBJIeHHUSA
MexaHn4deckoe butnuorexa PI'C «Mos
1.1 | ABwKCHHE 1 10 1 mkosa» — lesson.academy-
"™ | crtocoOBbI ero content.myschool.edu.ru/03/
OIMCAHUS 09
BsanMonelicrame ®duzuka, 9 xkiaace, PI'AOY
1.2 . A 20 1 3 JITIO «Axamemust
Munnpocsenienust Poccun»
3aKOHEL ®duzuka, 9 xkiaace, PI'AOY
1.3 COXDAHECHIS 10 3 JITIO «Axamemust
p Munnpocsenienust Poccun»
Hroro no paszneny 40

Pazgen 2. Mexann4yeckue KoJe0aHUA M BOJHBI

®wusmka, 9 knace, PI'AOY

2.1 Mexanmieckne 7 3 JIIO «Axamemus
KoJe0aHus
Munnpocsenienust Poccun»
Mexannieckie dusmnka, 9 xiracc, PI'AOY
2.2 8 1 3 JIIO «Axamemus
BOJIHBI. 3BYK
Munnpocsenienust Poccun»
Hroro no paszneny 15

Pazpnen 3. DiieKTpoMarHuTHoOe 1o0Jie M 3J1eKTPOMATHUTHBIE BOJIHbBI

OIIEeKTPOMAarHuTH
o Hoﬂpe ; dusuka, 9 k1ace, PTAOY
3.1 6 2 JIIO «Axamemus
AIEKTPOMarHuTH
Munnpocsenienust Poccuny
bI€ BOJIHBI
Hroro no pazneny 6

Pa3nen 4. CBeToBbIe IBJIEHUSA




3aKOHBI ®dusuka, 9 kimace, DI'AOY
4.1 | pactipoctpanenust | 6 2 A0 «Axkanemus

CBeTa Munnpocsenienusi Poccuny»

JIMH3EI 1 ®dusuka, 9 kimace, PI'AOY
4.2 | orrTuyeckue 6 3 HITO «Axanemust

PUOOPHI Munnpocsenienust Poccuny»

Paznoxenue ®usnka, 9 knace, PI'AOY
4.3 | 0emoro ceera B 3 2 HITO «Axamemust

CIIEKTpP Munnpocseunienus Poccun»
Uroro no pazneny 15
Pa3pen 5. KBanToBbIe IBJICHUSA

Ucnyckanue u ®usnka, 9 knace, DI'AOY
5.1 | mornomieHue 4 1 AIO «Axanemus

CBETa aTOMOM Munnpocsenienust Poccun»

Crpoctie ®dusuka, 9 kmacc, PI'AOY
5.2 P 6 1 JIIO «Axamemust

aTOMHOTO siIpa

Munnpocsenienust Poccuny»

SepHLIe ®duzuka, 9 kiaace, PI'AOY
53 eﬂalf . 7 1 1 JIIO «Axamemust

peakt Munnpocsenienust Poccun»
Uroro no pazaeny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb

[ToBTOpEeHue n

00001IeHnEe ®dusuka, 9 knacc, PI'AOY
6.1 | conepxanus 9 2 A0 «Axanemus

Kypca pu3mku 3a Munnpocseuienust Poccun»

7-9-# Knacc
Hroro no paszneny 9
OBIIEE
KOJIMYECTBO
YACOB IIO 102 3 27

[TPOI'PAMME
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