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INOACHUTEJIBHASA 3ATINCKA

[IporpamMmma mo ¢u3uke Ha ypOBHE OCHOBHOTO 0O0IEro o0pa3oBaHMs COCTaBJeHa Ha
OCHOBE TOJIOXEHUI W TpeOOBaHWI K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
denepanbHOil paboueld mporpammbl BocnuTanuss ¥ KoHuenuuu mnpenogaBaHusi y4eOHOTO
npeamera «Pusnka» B 00pa3oBaTelbHBIX opranm3anusiax Poccuiickoit deaepanuu.

Pabouass mporpamma mo ¢u3uke pa3paboTaHa HA OCHOBE CICIYIOMIMX HOPMATHBHBIX
JIOKYMEHTOB:

1) denepanbubiii 3akoH oT 29.12.2012 1. Ne 273 — ®3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny (C UI3SMEHEHUSMH U JOTIOJIHEHUSIMU ).

2) OenepanbHblii 3ak0H 0T 24.09.2022 Ne371-03 «O BHeceHHH u3MeHeHHU B DenepaabHbII
3akoH «O0 oOpa3oBanuu B Poccuiickoit denepanun» u crathio 1 degepanbHoro 3akona «O0
o0s3aTenpHbIX TpeboBanusx B Poccuiickoii @eneparuim.

3) denepanbHBIi TOCYIapCTBEHHBIH 00pa30BaTENbHBI  CTAHZAPT OCHOBHOTO  OOIIEro
o0pa3oBaHus, YTBEPkKACHHBIN NMPHUKa3oM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoi
®enepanun ot 31.05.2021 r. Ne 287 (c uzmenenusmn) (aanee — ®I'OC O0O0).

4) Tlpuka3 MunucrepcTBa mnpocsenienus Poccuiickoit @eneparuu ot 18 mas 2023 roma Ne 370
«O0 yTtBepxkIeHuu (QenepanpbHoil 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOTO OOIIEro
00pa3zoBaHUN.

5) IIpuka3z MunucrepcrBa mnpocsemieaus Poccuiickoit ®eneparmu ot 19.03.2024 Ne 171 «O
BHECEHMM W3MEHEHHI B HEKOTOpbIE NpHKa3bl MuHHCTEpCTBa IpocBelieHus Poccuiickon
®enepanuy, kacaromuecs QenepalbHbIX 00pa30BaTENbHBIX MPOrpaMM HayaabHOTO OOILIEro
00pa3zoBaHus, OCHOBHOT'O 00IIIeT0 00pa30BaHuUs U CPEIHETO OOIIETO 00pa30BaAHUS».

6) Ilpuka3z MunucrepcTBa npocsenienus: Poccuiickoit @enepanuu ot 22.03.2021 Ne 115 "O6
yrBepxaAeHuH [lopsaka opranu3alvy U OCyIECTBICHUS] 00pa30BaTeIbHON IEATEIBHOCTH 110
OCHOBHBIM  00111€00pa30oBaTeNIbHBIM IporpaMmaM - 0Opa30BaTelbHbIM IpOrpamMMaM
Ha4yaJIbHOTO 00IIero, OCHOBHOTO OOIIEro U cpexHero ooémero oOpazoBanusa" ((c
U3MCHEHUSIMU U JIOTIOJTHCHHUSIMH).

7) Tlocranosnenwue [IpaBurenbctBa Poccuiickoit @eneparuu ot 30 anpens 2024 r. Ne 556 «O6
YTBEP)KJICHUM TIepeuHsi MEpONpUATHH IO OLIeHKe KauecTBa oOpazoBanus u [IpaBun
IPOBE/ICHUS MEPOIIPUATHH 110 OI[EHKE KauecTBa 00pa30BaHU.

8) Canwurapubie npaBuia CII 2.4.3648-20 «CaHUTapHO-IIHIEMHOIOTHYECKAE TPEOOBaHUS K
OpraHu3aliil BOCIUTAHUSA W OOY4YEHMs, OTIbIXa M O3JIOPOBIEHHS JETeH M MOJIOACKH,
YTBEP)KJICHHBIMH [TOCTAaHOBJICHHMEM [ J1aBHOTO TOCYIapCTBEHHOI'O CAHUTAapHOTO Bpaua
Poccuiickoit ®enepanuum ot 28.09.2020 Ne28.

9) TlocranoBienue ['TaBHOrO rocyaapCTBEHHOTO caHMTapHOrO Bpada Poccuiickoit demepanuu
ot 28 suBaps 2021 r. Ne 2 «O0 yrBepkaeHHM caHUTapHbIX npaBuwil U HopMm CanlluH
1.2.3685-21 «'mrueHnYeckrne HOPMATHBBI U TPEOOBaHMS K OOECIEYeHUIO 0€301TacHOCTH U
(unu) Oe3BpeHOCTH AJIs YeJIoBeKa (paKTOPOB CPebl OOUTAHUSY.

10) MudopmManmoHHO-METOAMYECKOE TUCEMO 00 OCOOEHHOCTSX MperoJaBanus GU3nKu B
2024/2025 yuebHoM romy

11) VcraB MBOY «COII  Ne34» r. Cumdbepomnons, NPHUIOKEHHE K I[TOCTaHOBICHHIO

Anvunnctpanuu 1. Cumdpeponons Pecnyomuku Kpeim ot 25.12.2014 1. Ne 134 (c

W3MEHEHUSIMH).

12) OcHoBHast oOpa3oBaTebHas MporpamMma OCHOBHOTO obrero obpazoBanust MBOY «COIII
Ne34y r. Cumbepomnons (mpukas ot 23.08.2024 1. Ne 403).



13) YueOnsblit man ocHoBHOro oduiero oopazoBanusi MBOY «COIL Ne34y» r. Cumdepornons Ha
2024-2025 yu. r. (mpukas ot 23.08.2024 . Ne 420).

14) Pabouas nmporpamMma BocruTanus (mpukas ot 25.08.2023 r. Ne 331).

15) [TososkeHne O TEKyIIEeM KOHTPOJIE YCIEBAEMOCTH M IMPOMEKYTOYHOH aTTecTaluu
obyugarontuxcst B OO ot 23.08.2024 1. Ne 419.

Copmepxanne  mporpaMMbl 1o (GU3MKE  HAmpaBIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYAIOUIMXCS M OpPraHU3alMI0 M3Y4YeHUs (QHU3MKH Ha
JeSITeTbHOCTHON ocHOBe. B mporpamMme mo (u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBaHuit PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbBIM  pe3yJbTaTaM  OOy4deHHs, a  TakkKe  MEXKIpPEIMETHbIE  CBS3U
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs.

[Iporpamma 1o ¢u3MKE yCTaHABIMBAET pacHpeAciieHre y4yeOHOro mMaTepualia 1o rojam
o0yueHus (10 KjlaccaM), OTpaXkaeT MOCye10BaTeIbHOCTh U3YUEHUs TeM, OCHOBAaHHYIO Ha JIOTUKE
Pa3sBUTHSL IPEIMETHOTO COJIEPKAHMS U yUETE BO3PACTHBIX OCOOEHHOCTEH 00y4daroLuXcs.

OwusmKa ABISETCS CHCTEMOOOPa3yIOIIUM Il €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUEcCKue 3aKOHBI JISKAaT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHomuen U (uznyeckoil reorpaueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, NPEAOCTaBIseT HaubOosiee sICHble 00pa3lbl NPUMEHEHHs HAydHOIO METoJa
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHUS JJOCTOBEPHBIX 3HAHUN O MUpE.

OpHa W3 TJIaBHBIX 337ad (PU3MYECKOro 00pa3oBaHMs B CTPYKType o0mero odpa3oBaHuUs
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOH TIPaMOTHOCTH M HUHTEpeca K Hayke Yy
oOyJaromuxcs.

N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMPEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTb:
® HAy4YHO OOBSACHSATH SIBICHUS;
® OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® MHTEPNPETUPOBATh JAaHHBIE W MHCIIOJIB30BaThb HAy4yHBIE J0KA3aTEJIbCTBA IS IOTYYCHMS

BBIBOJIOB.

[lenn u3yuyeHus (U3MKUM HAa yYpOBHE OCHOBHOT'O OOIIETr0 OOpa30BaHUS ONpPENEIECHHI B
Konnenmnuu npenoaasanus yuebHoro npeamera «®dusuka» B 00pa3oBaTEIbHBIX OpPraHU3ALMSIX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 00I€00pa3oBaTeNbHbIE MPOTrPAMMBL,
yrBepxkaAEHHON pemenneM Komernn MunncrepctBa npocsemieHust Poccuiickoit denepannn
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).

[enu nzydyenust pusuku:

o npuoOpeTeHne UHTepeca U CTPEMJICHUS] 00yJarolMXcs K HAyYHOMY M3YyYEHHUIO MPHUPOJIbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

o pa3BUTHE TPEICTaBICHUH O HAyyHOM METOJA€ IMO3HaHUS U  (QOopMHUpPOBaHUE
HCCJIEI0BATEIBLCKOTO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSIM;

o dbopMUpOBaHHE HAay4YHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa H3yuyeHUS OCHOB CTPOEHHUS
MaTepuy U pyHAAMEHTAIBHBIX 3aKOHOB (PU3MKH;

o (dopMHpOBaHUE TPEACTABICHUH O PONM (PU3MKM Ui pa3BUTHs JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;

o pa3sBUTHE TIPEACTABICHUH O BO3MOXHBIX cdepax Oyaymel mnpodeccHoHanbHOMI
NeSITeIbHOCTH, CBA3aHHOW ¢ (PU3MKON, MOATrOTOBKA K JalbHEHIIEMY OOYYEHHIO B 3TOM
HaIPAaBJICHUU.



JlocTrxkeHne STUX IeNell mporpaMMbl 1Mo (U3MKE HA YPOBHE OCHOBHOTO OOIIETrO

o0Opa3zoBaHus 00eCIIeUunBACTCS PEIICHUEM CIICAYIOINX 3a1aY:

e npuoOpeTeHne 3HAHWK O JUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXAHHYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHHSX;

® pUOOpPETCHUE YMEHHI ONMHUCHIBATh M OOBACHATH (PU3UYECKUE SBJICHUS C WCIOIH30BAHUEM
MIOJTyYCHHBIX 3HAHHIA;

® OCBOGHHE METOJIOB pEIICHUS TMPOCTEHIMNX pPacYETHBIX 3ala4 C HCHOJIb30BAHUEM
(GU3NUeCKUX MOJIeNIel, TBOPUYSCKUX U MPAKTHKOOPUEHTUPOBAHHBIX 33]1a4;

® pa3BUTHE YMEHHI HAOIIOAATh MPUPOJIHBIC SBICHUS M BBIMOJHATH OMBITHI, JJAOOPAaTOPHBIE
paboTBl W DKCIEPUMEHTAJIbHBIC WCCICIOBAHMUS C HCIIOJIb30BAHHEM HW3MEPUTEIIbHBIX
puOOpoOB;

® OCBOCHHEC TpPHEMOB paboThl ¢ wuHpopManued (QHU3NIECKOro COJEpKaHUsS, BKIIOYAS
UH(OPMAIIUIO O COBPEMEHHBIX JIOCTHIKCHUSAX (PU3UKH, aHAIN3 U KPUTUIECKOE OIICHUBAHUC
nHpopmanuu;

® 3HAKOMCTBO cO chepamu NPO(HEeCCHOHATBLHOW JEATEIHHOCTH, CBS3aHHBIMU C (DU3UKOH, H
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JIOCTHXKEHUSIX (DU3NUECKOI HAYKH.

OOm1ee 4nciio 4yacoB, OTBEAEHHBIX Ui U3y4YeHUsT (U3UKHA Ha YPOBHE OCHOBHOTO OOMIETO
oOpa3oBanmus, cocTaBisieT 238 dacoB: B 7 kilacce — 68 yacoB (2 gaca B Hejieno), B 8 kinacce — 68
gacoB (2 yaca B Henemo), B 9 kimacce — 102 gaca (3 yaca B Hezeo).

[TepeveHs 1a00paTOPHBIX U KOHTPOJIBHBIX paOOT BHIOODP MPOBEACHHS pabOT OCYIIECTBIICH C
y4€TOM MHIMBUAYATBHBIX OCOOCHHOCTEH 00YJalONMXCsl, CIIUCKA AKCIIEPUMEHTAIBHBIX 3a/IaHUH.

Hcnosb3yemMblii y4eOHUK, MeTOIMYECKHE MOCOOUS

1. ®wuszuka: 7-i kmacc: 0a30oBbIi ypoBeHb: y4yeOHuK. /lleppinkun .M., MBanoB A.U. —
AxuunonepHoe obmectso «M3narensctBo «lIpocsemenue», 2023r.

2. ®wusuka 7 knacc: yueOHuk. /Ileppimkun A.B.. — M: Ilpoda, 2017r.

3. @usmka: 8-if kmacc: 06a30Bblii ypoBeHb: yueOHuK. / [lepermkun M.M., MBanoB A.U. -
AxuuonepHoe obmectBo «M3narenscto «IIpocsemenuey, 2023r.

4. ®wusuka 8 knacc: yueOnuk. /Ileprimkun A.B.. — M: IIpoda, 2018r.

5. ®wuswmka: 9-ii kmacc: 6a3oBbIii ypoBeHb: yueOHUK. / [lepprukun U. M., I'yrauk E. M.,
NBanos A. U., IletpoBa M. A. - Akimoreproe odmectBo «M3narensctBo «IIpocBemienney,
2023r

6. ®wusuka 9 knacc: yueOnuk. /Ilepsikun A.B.. — M: IIpoda, 2019r.

7. COopHuk 3amauy mo ¢Qusuke. 7-9 kmaccel: mocoOue A ydammxcs o0pa30BaTENbHBIX
yupexnenuit/ B.W.Jlykamuk, E.B.MBanosa. - M: [Ipocsemenue, 2011r.



COJAEP)KAHUE YYEBHOI'O ITPE/IMETA

7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usnka — Hayka o npupoje. SABnenus npupoasl. GU3ndecKkre SBICHUSA: MEXAHHYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ousnueckue BenWUMHBL M3Mepenue Qusnueckux BenuuuH. Duszndeckue HPUOOPHI.
[TorpemHocTs u3MepeHuii. MexxayHapoaHas CUCTEMA €IUHMUII.

Kak ¢usuka u gpyrue ecTecTBEHHbIE HAyKH H3Yy4aroT Ipuponay. EcrecTBeHHOHay4YHbBIN
METOJl IO3HaHMs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHe HalmonaeMoro spieHus. OmnucaHue
bu3HYECKUX SIBICHUHN C TTOMOIIBIO MOJEIEeH.

Jlemoncmpayuu u onvimot.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIC SIBJICHUS.
2. Owuzuyeckue NpUOOPHl U TPOLEAYypa MPSIMBIX H3MEPEHHH AaHaJOrOBBIM M IH(PPOBBHIM
puoOpOM.
3. H3mepenue paccTosHUM.
4. OmnpeneneHue pa3MepoB MaJbIX TeEJl.
Jlabopamopmnwvie padomeui.
Nel.Ompenenenue eHbI JEIEHUS HIKATBI U3MEPUTEIHLHOTO MPUOOpA.
Ne2. M3mepenne o0bEMa JKUIKOCTH U TBEPIOTO Tea.

Pa3nes 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, UX pa3Mepbl. ONBITHI, JO0Ka3bIBaIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBuxeHune dacTul] BemecTBa. CBsi3b CKOPOCTH JBHKEHHMS YacTUL[ C TEMIIEPaTypOM.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeiicTBHe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~BEIECTBA: CTPOCHHME Ta30B, JKHUAKOCTEH M TBEPABIX
(KpucTayJuInyeckux) Tei. B3auMocBs3p Mex1y CBOWCTBAMM BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperatHbIX COCTOSHUUN
BOJIBI.

Jemoncmpayuu u onvimot.

1. Habmionenne OpoyHOBCKOTO JIBHXKEHUSI.

2. Hab6mronenue nuddysun.

3. HaOnronenue siBIeHUH, OOBSCHAIOMUXCS TPHUTSHKCHHEM WIH OTTAIKWBaHUEM
YaCTHI] BEIECTBA.

4. OnbITH IO OOHAPYKEHHIO IEHCTBUS CHII MOJIEKYJISIPHOTO MIPUTSKESHUS.

Jlabopamopmnwvie padomeoi.
Ne3. Onenka quameTrpa aToMa METOAOM PSIOB (C HCTIONB30BaHUEM GoTorpaduii).

Pa3nen 3. /IBu:keHHe U B3aUMO/ielicTBHE TeJl.
Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTH.
Cpenssist CKOpoCTb ITPY HEPAaBHOMEPHOM JBUKEHUH. Pacd€T myTH U BpEMEHU IBUKEHUSI.



SBnenne wHepuuU. 3aKOH HMHEPIMU. B3aumoneicTBUe Tesl KakK NpUYMHA W3MEHEHHS
CKOpOCTH JBHWXK€HHUS Tel. Macca kak mepa uHepTHOCcTH Tena. IlnotHocTe BemectBa. CBsA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cwia Kak XapakTepucTHKa B3aumojenctBus Tten. Cuma ynpyroctd U 3akoH ['yka.
N3mepenne cuiabl C NMOMOIIBI JWHAMOMETpa. fIBleHHE TArOTeHus U cwia TsokecTd. Cuiia
TSOKECTH Ha Jpyrux IiaHetax. Bec rtema. HeBecomocTs. CiojkeHue cuil, HallpaBJIEHHBIX IO
ozHOI npsimoil. PaBHozelcTBytomas cui. Cuna TpeHusl. TpeHHe CKOJIbKEHUS U TPEHHUE MOKOSI.
Tpenue B npupoje U TEXHUKE.

Jemoncmpayuu u onvimo.

HabumroneHne MexaHU4eCKOro IBUKEHUS Tela.

N3mepeHune ckopocTy NpSIMOIMHENHOTO ABHXKEHHUS.
Habntoienue siBJIeHUs] UHEPIIHH.

Habmroienue n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUH TEIl.
CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEl.

ok wh

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.
Jlabopamopnovie pabomot.
Ned. Onpenenenue nNIOTHOCTH TBEPAOTO TENA.
Ne5. HMccnenoBanue 3aBUCUMOCTH pacTshKeHUs (nedopMariiu) MpyKUHBI OT HPUIIOKESHHOM
CUJIBI.
Ne6. M3ydyenue 3aBUCUMOCTH CHIIBI TPEHHs CKOJBXEHMS OT Beca Tela M XapakTrepa
COIPUKACAIOIIUXCS TOBEPXHOCTEH.
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra30B.

JaBnenue. CriocoObl yMEHbBIIIEHUS U YBETUUEHUS JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JlaBJIEHUs ra3a oT 00béMa, Temieparypsl. [lepenada naBneHuss TBEPIBIMU TEIAMHU, KHUIKOCTSIMU
u ra3amu. 3akoH Ilackans. [IHeBMaTnueckne MamMHbBL. 3aBUCUMOCTH JABJICHUS KUAKOCTU OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecst cocyasl.  ['mapaBinueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMocdepHoe AaBieHHE. IIpUUMHBI CyIIECTBOBAHUS BO3IYLIHON
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMocdepHOro naBieHusi. 3aBHUCUMOCTh
atMoc(epHOro JaBieHHS OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl a1 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBuE KUKOCTHU U ra3a Ha Morpykx€HHOE B HUX Telo. BrlTankuparomas (apxume1oBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

emoncmpayuu u onvimot.
3aBUCHMOCTb /IaBJICHUS T'a3a OT TEMIIEPaTYPHI.

Ilepenava naBiaeHMs )KUIKOCTBIO U Fa30M.

CooOmiaronyecs: cocysl.

I'mppaBnnueckwnii npecc.

[IposiBnenue necTBuss aTMOCHEPHOTO TABJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CHIIBI OT 00BEMA MOTPYKEHHOM YacTW Telna M IUIOTHOCTU
KUJKOCTH.

ok wnNE

~

PaBeHCTBO BBITAJIKUBAIOIIECH CUIIbI BECY BEITECHEHHOM KUIKOCTH.
VYcnoBue 1utaBaHuUsl TEN: IUIABAaHWE WM TOTPY)KEHHE TEN B 3aBHCHUMOCTH OT COOTHOIICHHS
IIOTHOCTEH Tella U KUIKOCTH.

Jlabopamopuwie pabomeul.

o



No7. UccnenoBanue 3aBHCHMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYyKEHHOW B KUIKOCTH
4acTu Tela.
Ne8. OmnpeneneHnue BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha TEJIO, NOTPYXEHHOE B
KUJKOCTb.

Paszgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

IIpocTele MeXaHU3MBI: pblyar, OJIOK, HakKJIOHHass IUIOCKOCTb. lIpaBuiio paBHOBecus
pbiuara. [IpuMenenue mpaBuia paBHOBecHs pblyara K OJIOKY. «30JI0TOE€ MPABUIIO» MEXAHUKU.
KIIJI mpocThix MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. KuHetmueckas W noTeHUHMalIbHas »Heprus. lIpeBpaienue
OJIHOTO BU/Ia MEXaHUUECKON SHEPTUU B IPYroil. 3aKOH COXPAaHEHUs SHEPIHUH B MEXAHHKE.

Jlemoncmpayuu u onvimot.

1. TIpumepsl MPOCTHIX MEXaHU3MOB.

2. HzydeHue 3aKOHA COXpPAHEHUSI MEXaHHMUYECKOW YHEPTUH.

Jlabopamopmnwvie padomeoi.

Ne9. Ompepnenenue paboOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBIKEHUU Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.

Nel0. UccnenoBanue ycmoBUi paBHOBECHS phluara.

Nell. U3mepenne KII/] HakOHHOM MI0CKOCTH.

Nel2. N3yuenue 3aKoHa COXpaHEHUSI MEXaHUYECKOM SHEPTUU.

Pa3nen 6. UTorosoe noBropenue.

[ToBTOpeHue no Teme: /[Br>keHNE U B3aUMOJICUCTBUE TET.
[ToBTOpenue no teme: JlaBaeHue TBEPAbIX Tell, KUAKOCTEHN U ra3oB.
[ToBTOpenue no teme: Pabota u MOITHOCTH. DHEPTHUA.

8 KJIACC

Pa3znen 1. TenioBble ABJIEHMS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHMS BemiecTBa. Macca
M pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEP)KIAIOIINE OCHOBHBIE TOJIOKEHUS
MOJICKYJIIPHOKMHETHYECKOU TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB Tra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIIPHO-KUHETUUECKOW Teopuu. (CMayumBaHWEe M KanWUIIpHbIE siBlieHUs. TeruoBoe
pacIIMpeHne U CKaThe.

Temmeparypa. CBsi3p TeMmIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KCHHS YacCTHIIL.
Buytpennsst sHeprusi. CrnocoObl W3MEHEHHMsS BHYTPEHHEH OHEpruu: Terionepenada u
coBepireHre padboThl. Buapl Teronepenaun: TeriIonpoOBOAHOCTh, KOHBEKIUS, H3ITYICHHUE.

KonnuecTBo TeIIOTHL. YIelbHas TEIIOEMKOCTh BellecTBa. TeImIooOMeH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIJIOBOro OamaHca. IlnaBneHue W oTBepIeBaHHE KPUCTATUIMUECKHX
BEIIECTB. YenbHas TerwioTa IulaBieHus. [lapooOpazoBanue u KoHIeHcauus. Vcmapenwue.
Kunenne. YnenbHas TemioTa mnapooOpa3oBaHUS. 3aBUCHUMOCTh TEMIIEPATyphl KUIIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

Brnaxxnocts Bo3ayxa.

DHeprus TOIINUBA. Y IeJbHas TEIJIOTa CTOPAHUS.



[Mpuntuner pabotel TeruoBbix aBuratenei KIIJ[ TemmoBoro asuratens. TemioBbie

JIBUTATENIH U 3aIIATA OKPYKAIOIEN CPEBL.

oOukwNRE

®

10.
11.

12.

13.

14.
15.
16.
17.
18.
19.
20.

3aKOH COXpaHEHMsI U IIPEBPALLECHHS SHEPTUU B TEIUIOBBIX IIPOLECCAX.

Jlemoncmpayuu u onvimo.
Hab6nronenne 6poyHOBCKOTO JBUKEHUS.
OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITHI 10 BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
Hab6mronenue nuddys3un.
Habmtoienue siBieHnit cMauMBaHUs U KaWUISIPHBIX SBJICHU.
Habmronenue TerioBoro pacuipenus tei. OnbITh M0 HAOIIOIEHUIO TETJIOBOTO PACIIUPEHUS
ra3oB, JKUJKOCTEN U TBEPIBIX TEJl.
V3MeHeHne naBIeHHs ra3a pH H3MEHEHHH 00bhEMa M HarpeBAaHUH WITH OXJIAXKICHUH.
[TpaBuiia u3MepeHus TEMIIEpaTyphl.
Buns! Teruionepeaayu.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIIPUIIA.
OMnBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro o0bEMa M HarpeBaHHs
WM OXJIQXKICHUS.
[IpoBepka rUMOTE3BI JIMHEWHOW  3aBHCHUMOCTH  JUIMHBI ~ CTOJOWKA  JKUJKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.
Habmroienue n3MeHeHuss BHyTPEHHEH YHEPrUu Tea B pe3ylibTare Terionepeiadl u padoThl
BHEILIHUX CHIL.
HccnenoBanue npoiecca UCHapeHus.
OxJaxieHrne Ipyu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUIaMH.
CpaBHEeHHE TETIOEMKOCTEN Pa3IMYHBIX BEILIECTB.
Habmroienue xuneHus.
Habumonenre noctossHCTBa TeMIlepaTypbl P MIJIaBJIECHUH.
Mogenu TeI1oBEIX ABUTATEIIEH.

Jlabopamopmnwvie padomeoi.
Nel. UccnenoBanue siBIEHUS TETIOOOMEHA MPU CMEIIMBAHUU XOJIOAHON U TOpSUYEii BOJIBI.
No2. Onpenenenne ynenbHOM TEMIOEMKOCTH BELIECTBA.
Ne3. Onpenenenue yaeabHOM TEIUIOTHI IIABJICHUS JIbJA.
Ne4. Onpenenenne OTHOCUTENBHON BIAKHOCTH BO3yXa.

Paszgea 2. diiekTpruyeckne 1 MAarHUTHbIE SIBJICHUSA.
OnekTtpusarus Ten. J[Ba poma 3JIEKTpHUECKUX 3apsnoB. BzammoselcTBrue 3apsyKeHHBIX

ten. 3akoH KymoHa (3aBUCHMMOCTb CHJIBI B3aMMOJEHCTBUS 3apsSHKEHHBIX TET OT BEITUYUHBI
3apsiIOB U PACCTOSIHUS MEXKY TEJIAMH).

Onexrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuueckoro nosst. IlpuHnun cynepno3unuu

AJICKTPUYECKUX TT0JIeH (Ha KaYECTBEHHOM YPOBHE).

Hocurenu snexkTpuyueckux 3apsaoB. DJIEMEHTapHBIN 3ieKTpudeckuil 3apsia. CtpoeHue

aToMa. HpOBOI[HI/IKI/I H JUDJICKTPUKHU. 3aKkoH COXPAHCHUSA SJICKTPUICCKOIr0 3apsaa.



DJIEKTPUYECKUN TOK. YCJIOBUSA CYIIECTBOBAHUS DJIEKTPUYECKOro TOKa. MCTOYHUKH
IIOCTOSIHHOIO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onexkrpuueckasd uwenb. Cuna Toka. OneKkTpuyeckoe HampspbkeHue. ComnmpoTuBieHHE
IIPOBOJIHMKA. YJEIBHOE CONPOTUBJICHME BemecTBa. 3akoH Owma Uil ydacTka LEHu.
[TocnenoBarenbHOE U NapajIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U MIOTPEOUTENHN HIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHHe.

ITocrositHHbIE MarHuTHL. B3aumMonelcTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
MaruauTtHoe noje 3eMiu U €ro 3HaueHue i ®Ku3HU Ha 3emiie. OnbiT Dpcrena. MaruutHoe 1osie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha IPOBOJHUK C TOKOM. OJEKTPOJABHUIaTelb IOCTOSHHOTO ToKa. Mcmosb3oBaHue
JJIEKTPOABUIaTENIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SBneHue anekTpomMarHuTHOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHH.

Jemoncmpayuu u onvimot.

1. Onextpuzaius Tena. ONBITH MO0 HAOMIONECHUIO DJIEKTPU3ALUU Tel HWHIYKIHEH U
IIPU COIPUKOCHOBEHHH.

2. JIBa poza aeKTpUYECKUX 3apsA10B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEJL.

3. Y CTpoUCTBO U JEHCTBHUE 3IEKTPOCKOIIA.

4, DNIeKTpOCTaTUYECKAss UHTYKITUS.

S. 3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.

6. ITpoBogHMKHN 1 nuaNeKTpUKH. MccnenoBanue AeMCTBUSI DIEKTPUYECKOTO OIS HA
IIPOBOJAHMKH U JUDJIEKTPUKHU.

7. MopenupoBaHu€e CUIOBBIX JTUHUHI 3JIEKTPAYECKOTO IOJIS.

8. HcTOYHUKY IOCTOSTHHOTO TOKA.

9. JleficTBHS DIIEKTPUYECKOTO TOKA.

10. DNEKTPUYECKUN TOK B )KUJKOCTH.

11. I"a30BbIi1 pazps.

12. COopka u npoBepka pabOThI ANEKTPUUYECKON 1I€TI MOCTOSTHHOTO ToKa. V3mMepenue

CHJIBI TOKa amrepMmerpoM. MccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY,
OT HaIlpsDKEHUS Ha HEW.

13. W3mepeHne  3IEKTpUYECKOrO0  HANpsKeHHWs  BOJIBTMETpoM.  MccnemoBanue
3aBUCUMOCTH CHJIBI TOKa, MJIYLIEr0 4Yepe3 pe3UCTOp, OT CONPOTHBIEHHS pE3UCTOpa U
HaIPSDKEHUS Ha PE3UCTOpE.

14. OnbITEl, JEMOHCTPUPYIOIIHME 3aBHCUMOCTh 3JEKTPUYECKOTO COMPOTHBICHUS
MIPOBOJTHHUKA OT €0 JUTHHBI, IJIOMIA I ITOTIEPEYHOT0 CEUSHHs 1 MaTepHaa.

15. PeocTaT 1 MarasuH COnpOTUBIICHUN.

16. [TpoBepka mpaBuiia CI0KEHUS HAPSDKEHUH MPHU TOCIEI0BATEILHOM COSIMHEHUH
JIBYX PE3UCTOPOB.

17. [TpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH MapaJijIeIbHOM COEAMHEHUN PE3UCTOPOB.

18. Ornpenenenne padoThI MJIEKTPHUIECKOTO TOKA, HAYIIETO Yepe3 PEe3UCTOp.

19. Omnpenenenne KIIJ[ HarpeBaTens.

20. HccnenoBanre MarHuTHOTO B3aUMOJICHCTBUS IIOCTOSTHHBIX MAarHUTOB.



21.
paszieneHnN.
22.
23.
24,
25.
26.

I/I3yquI/Ie MAarfuTHOIrO II0JIA IOCTOSAHHBIX MArHuTOB IIPpHU HX O6L€I[I/IH6HI/II/I u

BsanmoeiicTBre MMOCTOSSHHBIX MAarHUTOB.

MopaenupoBaHue HEBO3MOKHOCTH Pa3/ICICHUSI MOJIIOCOB MAarHUTa.
MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

UccnenoBanue neiCTBUS SIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnBbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH CHUJIBI B3aUMOJCUCTBUSL KATYIIKH C

TOKOM W MarHudTa OT CHJIbI TOKAa W HaITpaBJICHHUS TOKAa B KaTYIIKE.

27. N3ydyenune neiicTBUS MarHUTHOTO TIOJIS HA IPOBOJHUK C TOKOM.

28. OmnbIT OpcTena.

29. MarsauTtHoe 1nojie Toka. JJIeKTPOMarHur.

30. JlelicTBHE MarHUTHOTO IOJISl HA IPOBOTHHUK C TOKOM.

31. DJEeKTPOABUTATEIb TIOCTOSTHHOTO TOKA.

32. HccnenoBanue sSIBICHUS JIEKTPOMArHUTHON HHYKIINH.

33. OnpiTel Dapanes.

34. 3aBUCHMOCTh ~ HANpaBlCHHUS WMHAYKIMOHHOTO TOKa OT  YCJIOBUH  ero
BO3HHUKHOBEHHUSI.

35. DneKTporeHepaTop MOCTOSIHHOTO TOKA.

36. N3zmepenue KI1J] anexTpoaBUrareIbHON YCTaHOBKH.

37. OmpITBI 1O  WCCIENOBAHUIO  SIBJICHUS  DJICKTPOMArHUTHOW  MHAYKIHH:

MCCJIeI0BAHNE U3MEHEHUI 3HAUCHHS Y HalPABJICHUSI MHIYKIIMOHHOTO TOKA.
Jlabopamopnwvie padomeoi.
NoS. M3mepenue u peryimpoBaHue CHIIbI TOKA.
No6. 3mepenue u peryiupoBaHue HaPSKEHUSI.
Ne7.0npenenenue conpoTUBIEHUS TPOBOIHMKA C TOMOIIBIO aMIIEpMETPa U BOJILTMETPA.
Neo8. IlpoBepka mpaBuia CIOKEHHS HAMPSDKEHWM MPU TIOCIEIOBATEIHHOM COCIMHEHUHU
JIBYX PE3UCTOPOB.
Ne9. TIpoBepka npaBuia AJisg CUIIbI TOKA MPU MapAILIETbHOM COEIMHEHUH PE3UCTOPOB.
Nel0. Onpenenenue paboThl U MOIIIHOCTH SIEKTPUUYECKOTO TOKA.
Neol1. COopka »eKTpOMarHuTa U UCIIBITAaHUE €TO ICUCTBUSI.
Nel2. M3yuenue paboThl 31EKTPUYECKOTO JIBUTATENs TOCTOSHHOTO TOKa (Ha MOJIETH)..
Pa3pnen 3. UTorosoe noBropenue.
[ToBTOopenue no Teme: TenaoBbIE SIBICHUS.
[ToBTropenue no teme: [10CTOSTHHBIN SJIEKTPUYECKHUN TOK.
[ToBTOpeHme Mo TeMe: MarHuTHEIE SIBJICHUS.

9 KJIACC

Pasznen 1. Mexannuyeckue siBJeHHUS.

Mexanndeckoe aBuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOro JBWKECHHS. PaBHOMepHOe mpsMmoyMHEHHOe [BWxkeHue. HepaBHOMepHOE
HpHMOHHHeﬁHOG JOBUXKCHUC. CpGI[HHH N MTI'HOBCHHas CKOpOCTb TCJia HpI/I HepaBHOMepHOM

JIBHKCHUU.
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VYckopenue. PaBHOyckopeHHOE mpsiMoJinHelHOe nBmkeHne. CBoOoaHoe manenne. OnbITh
lanunes.

PaBHoMepHOE ABMkEeHUE MO OKpY>KHOCTH. [lepuon u yactora oOpaimenus. Jluneitnas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.

ITepssiii 3akon Herotona. Bropoii 3akoH Hptorona. Tpetuit 3akon Hetorona. [lpuniun
CYNEPIIO3ULUHU CUIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHus: cujla TPEHUS CKOJIBKEHMSI, CHJIa TPEHHS
MIOKOS1, APYTHE BUbI TPEHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUSA. YCKOPEHHE CBOOOIHOrO TMaJeHUS.
JBuxenne 1uianer Bokpyr Comnnna. IlepBas kocmmueckas ckopocTs. Heecomocts u
IIEpPErpy3KHU.

PaBHOBecue maTtepuanbHON Touku. AGCOMOTHO TBEPAOE Teno. PaBHoBecue TBEpaOTO TEna
C 3aKpeIIEHHON OChIO BpauieHuss. MomeHT cuibl. LleHTp TsbkecTu.

Umnynec Tena. M3smeHenue umnyinbca. Mmmynsc cuibl. 3aKOH COXpaHEHUS HMMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexanuueckass pabota U MomHOCTb. PaboTa cun TskecTH, ynpyroct, TpeHusi. Cs3b
sHepruu U paboTel. [loTeHIManbHas SHeprus Teja, MOJHSATOrO HaJ TMOBEPXHOCTHIO 3EMIIU.
IToTrenumanbHas 3Heprus cxxaroi npyxxuHsl. Kunerndeckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHUH.

Jlemoncmpayuu u onvimot.

1. HaOGmroeHne MeXaHn4eCcKOro JIBUKEHHUS TeJla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHHE IyTeH U TPAEKTOPUM ABUKEHUS OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO PAa3HbBIX
TEeJI OTCYETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHUS MPSIMOJTMHEUHOTO JIBUKEHHUS.

4. OrmpeneneHue CpeaHe CKOPOCTH CKOJIBKEHHs Opycka WM JBWKEHHs IIapuKa I10
HAKJIOHHOM INIOCKOCTH.

5. HccnenoBanue Npru3HaKOB PaBHOYCKOPEHHOT'O JBUKEHUS.

6. HccnenoBaHue 3aBUCUMOCTH MYTH OT BpPEMEHHM IPH PaBHOYCKOPEHHOM JBHXEHHH 0€3
Ha4yaJbHOU CKOPOCTH.

7. TlpoBepka TUIOTE3bI: €CIM NMPU PaBHOYCKOPEHHOM JBMKEHMM O€3 HauyalbHOM CKOPOCTH
IyTH OTHOCATCS KaK psJl HEYETHBIX YHMCEN, TO COOTBETCTBYIOIIHUE MPOMEKYTKH BPEMEHU
OJINHAKOBBI.

8. HalGmronenue nBuKeHUs Tela MO OKPYKHOCTH.

9. HalmropeHune MeXaHUYECKUX SBJIEHUM, MPOUCXOAIINX B cucTtemMe oTcuéra «Tenexka» mpu
e paBHOMEPHOM U YCKOPEHHOM JIB)KEHHH OTHOCUTENIHO KaOMHETa (PU3UKH.

10. 3aBMCHMOCTb YCKOPEHHMS T€JIA OT MacChl TeJa U IEHCTBYIOIIEH HA HETO CHUJIBL.

11. HaGmroienre paBeHCTBA CHJT TIPH B3aUMOICHCTBUH TETI.

12. UccnenoBaHue 3aBUCUMOCTHU CHJIbI TPEHUS CKOJIBKEHUSI OT CUIIBI HOPMaJIbHOTO JJaBJICHHUS.

13. Onpenenenne pabOTBl CUJIBI  YOPYTOCTH TpU MOABEME TIpy3a C HCIOJIB30BAHUEM
HETOABIKHOTO U TOABHKHOTO OJIOKOB.

14. Tlepenaya umiyibca IIpy B3aMMOJECHCTBUU TEIL.

15. I[IpeoOpazoBaHust SHEPTUN TIPH B3aUMOICHCTBHH TEJI.

16. CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aMMOICHCTBUH.

17. CoxpaHeHue UMITYJIbca IPU a0COMIOTHO YIPYTOM B3aUMOICHCTBHH.

18. HaGmroieHre peakTUBHOTO JBU)KECHUSI.
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19. CoxpaHeHrne MEXaHUYECKON IHEPTUHU TIPH CBOOOHOM ITaJICHUH.

20. CoxpaHeHHE MEXAHUYECKOM HEPIrUU IpU ABUKEHUHU TeJla 01 AEMCTBUEM MTPYKUHBI.

Jlabopamopuwie pabomeol.

Nel. Onpenenenue cpeHel CKOPOCTH CKOJIBKEHHs OpyCcKa 10 HAKJIOHHOW TIJIOCKOCTH.
Ne2. Ompenenenue yckopeHHs Tejla MpU PaBHOYCKOPEHHOM JIBMJKEHUHU IO HAKJIOHHOU
IJIOCKOCTH.
Ne3. Onpenenenne KECTKOCTU PY>KUHBI.
Ne4. Onpenenenue kodhduUIEEHTa TPEHUS CKOJIBKEHUS.
Ne5. Omnpenenenne pa®oThl CHIIBI YIPYrOCTH HpH MOABEME TIpy3a C HCIOIb30BAHHEM
HETOJIBIYKHOTO U TTOJIBIXKHOTO OJIOKOB.
No6. Ompenenenue paOoOThl CHIIBI TPEHUS IPU PABHOMEPHOM JBIDKEHUM Teja TO
TOPU30HTAIILHOM MOBEPXHOCTH.
Ne7. 3ydeHue 3akoHa COXpPaHEHUS SHEPTUH.

Pa3nes 2. Mexanndeckue Koj1e0aHUS M BOJIHBI.

KonebarenpHoe nBmkeHne. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHWIA: MEPHOJ, YacToTa,

aMIUIMTyaa. MaremaTudyeckuii u HPY)KI/IHHHﬁ MassTHHKHU. HpeBpameHHe OHCPIrun IIpHu
KoJIe0aTeIbHOM JBUXXCHHUU.

3aryxatomue konebanus. Boinyxnennsie konebanus. Pesonanc. Mexanndeckue BOJIHBI.

CaolicTBa MexaHn4yeckux BoJIH. [IposionbHbIe U nonepeyHble BOJIHbL. JlJIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHusa. MexannuecKkue BOJIHbBI B TBEPAOM Telle, CCHCMUYECKUE BOIHBI.

e wWwNPRE

10.

3ByK. I'poMKOCTB 3ByKa U BbicOTa ToOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.
Jemoncmpayuu u onvimal.
Habmonenne xonebanuil Te MoJ 1€HCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
Habmonenune xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
OnpezneneHue 4acTOTHI U MEpHOAA KoleOaHU MaTeMaTUYeCKOro MasiTHUKA.
OmnpezeneHye 4acTOThl U MepHoja KoieOaHUH Npy>KUHHOTO MasTHUKA
OnbITHl, 1EMOHCTPUPYIOIIME 3aBUCUMOCTh MEpHOAa KOJIeOaHUN MPYKUHHOTO MasTHUKA OT
MacChl I'py3a U )KECTKOCTU MPYKUHBI.
[IpoBepka HE3aBUCUMOCTH Nepuojaa KoyieOaHWM Tpys3a, MOJIBELIEHHOTO0 K HUTH, OT MaccChl
rpysa
HabmioneHre BeIHYXACHHBIX KOJIeOaHUI U pe30HaHca.
Pacnpoctpanenue npooJabHBIX U MONEPEYHbIX BOJIH (Ha MOJIENHN).
HabmtoieHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKHI pe3oHaHC.
Jlabopamopmnwvie padomeoi.
Ne8. Omnpenenenue yacToThl M Neproia KojaebaHuil MaTeMaTHYeCKOTO MassTHUKA.
Ne9. Omnpenenenue yacToThl U Neproia Kojiebanuil MpyKMHHOTO MasiTHUKA.
Nel10. MccnenoBanue 3aBUCUMOCTH MEPUOA M YaCTOTHI CBOOOIHBIX KOJIEOAHUN MAasITHHKA OT
JUTMHBI €70 HUTH.
Nell. PacnipocTpaneHue Npo10JIbHBIX U MONIEPEUHBIX BOJIH (HA MOAEIN).
Nel2. HabiroeHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

Pa3zgen 3. DjieKTpOMArHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.
SHQKTpOMaI‘HI/ITHOe II0JIC. 9H€KTpOMaFHI/ITHBIe BoaHLI. CBolicTBa QJICKTPOMArHUTHBIX

BOJH. [IIkasa 351eKTpOMarHuTHBIX BOJIH. VIcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM

CBsI3H.
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DJeKTpoMarHuTHas npupoja ceeta. CKkopocTh cBeTa. BolTHOBBIE CBOWCTBA CBETA.

Jemoncmpayuu u onvimol.

1. CsolicTBa 3JE€KTPOMAarHUTHBIX BOJH. V3yueHHE CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
MOMOIIbI0 MOOMIILHOTO TenedoHa.

2. BosiHOBBIE CBOMCTBaA CBETA.

Jlabopamopuwie pabomeul.
Ne 13 M3yueHue siBICHUS HIEKTPOMArHUTHOW WHIYKIIHH.

Pa3gen 4. CBeToBbIe IBJICHHUS.

JlyueBass monens cBera. Mcrounuku cBeta. lIpsimonuHeldHOe pacnpoCTpaHEHUE CBETa.

3armenust Connua u JIynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKoH OTpaK€HUs CBETA.

[penomienue cBeta. 3aKoH MpeioMIIeHHs cBeTa. [10HOe BHYTPEHHEE OTPaKCHUE CBETA.

Hcnonp30BaHue MOJIHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOJAX.

JIunza. Xong queﬁ B JamH3e. Onruyeckas cucTeMa ¢)0ToannapaTa, MHKPOCKOIIa H

Teneckorna. [1a3 kak onrudeckas cucreMa. binzopykocTs U JaabHO30PKOCTb.

Paznoxenue 6enoro ceera B criekTp. OnbiTel HptoToHa. Clio)keHHE CIEKTPATIbHBIX I[BETOB.

I[I/ICHepCI/IH CB€Ta.

© N vk

10.
11.
12.
13.

Jemoncmpayuu u onvimot.
[IpamosinHENHOE PaCIPOCTPAHEHUE CBETA.
Otpaxxenue cpera. MccienoBaHue 3aBUCUMOCTH YIJla OTPaKEHMsI CBETOBOTO Jiyya OT yrija
HaJCHHUS.
[Tonyyenne wu300paxkeHHH B IJIOCKOM, BOTHYTOM M BBIIYKJIOM 3epkanax. I3yuenue
XapaKTEePUCTHK MU300pakeHus IpeaMeTa B IIJIOCKOM 3epKaJle.
IIpenomnenue ceera.
OnTH4eckuii CBETOBO/I.
Xon tydeit B coOuparoliei JTruH3e.
Xox J1ydeil B paccenBarolel JIMH3E.
[Tonydyenune wuzoOpakeHMii ¢ mnoMouplo JuH3. [lomyyeHne wH300pakeHUM € MOMOILBIO
coOuparoIien JTH3BI.
[Tpunuun neiictBust Goroanmnapara, MUKpPOCKOIIA U TEJIECKONA.
Mopens rnasa.
Pasnosxenune 6enoro ceera B crieKTp. OMBITHI IO Pa3i0kKEeHHIO OEJI0ro CBETa B CIIEKTP.
OnbITH IO BOCTIPUSATHIO I[BETA MIPEIMETOB MPHU UX HAOJIOICHUN Yepe3 IIBETOBbIE (DMIIBTPHI.
[Tony4yenue 6enoro cBera Npu CIOKEHUU CBETA Pa3HBIX [[BETOB.
Jlabopamopuwie pabomeul.
Nel4. NccnenoBanue 3aBUCUMOCTH YIJIa OTPayKEHHsI CBETOBOTO JIyda OT yria HaJeHHUs.
Nel5. MccnenoBanue 3aBUCUMOCTH yIJIa MIPEJOMIIEHHS CBETOBOIO Jiyda OT yIia MaJeHHs Ha
IPAaHULIE «BO3IYX—CTEKIIO».
Nel6. M3yueHne xapakTepuCTHK U300pakeHUs MIpeIMeTa B IUIOCKOM 3epKaie.
Nel7. Onpenenenue GoKyCHOT0O pacCTOSHUS U ONITUYECKOM CUJIbI COOMparoIIe JTHH3BI.
Nel8. OnbITHI O Pa3I0KEHUIO OEJI0T0 CBETAa B CIEKTP M BOCIPHUATHIO 1IBETA IIPEIAMETOB TIPH
WX HaOJIOICHUU Yepe3 [[BETOBBIC (DUIIBTPHI.

Pa3gen 5. KBanToBble siBJICHUS.
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Oneiter Pe3epdopna u mianerapuas moaenb aroma. Mojaens atoma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIie CIIEKTPBI.

PagunoaktuBHOCTE. Aunbda, Oera- u ramma-mznydeHus. CTpoeHHE aTOMHOTO sijipa.
Hyxknonnass moxens atomHoro sapa. M3oronel. PanunoaktuBHble mnpeBpaumieHus. Ilepuon
noJIypacnaaa aTOMHBIX sIJIep.

SAnepHble peakMy. 3aKOHbI COXPaHEHUsI 3apsA0BOIO U MAaCCOBOI'O YHUCEI. DHEPIUs CBA3U
aTOMHBbIX saep. CBsa3p Macchl UM dHepruu. Peakinuum cuHTe3a U JeneHus saep. McrounHuku
sHepruu CoJlHLIA U 3BE3NL.

Snepnas snepreTuka. JIeicTBUA pagMOAKTUBHBIX U3IYYEHUHN HA )KUBbIE OPTaHU3MBI.
emoncmpayuu u onvimol.
CrieKTpbl U3JIy4€HUs U TOTJIOMICHHUS.
CrexTpsl pa3IuyHbIX T'a30B.
Cnextp Bogopo/a.
Habmionenue tpekoB B kamepe Buinbcona. MccrnemoBaHue TpPEeKOB: U3MEPEHHE SHEPTUU
YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 poTorpadusm).
5. Pabota cu€Tunka HOHU3UPYIOLUIUX U3JTy4YEHUH.
Perucrparnus u3nydeHus: NpupoJIHbIX MUHEPAJIOB U MPOAYKTOB. M3MepeHue painoakTUBHOIO
dona.
Jlabopamopmnwvie padomeui.
Ne19. HabnroreHue CIUIOMIHBIX M IMHEWYAThIX CIIEKTPOB U3ITyYCHUSI.
Ne20. M3yueHne TpeKOB 3apsKEHHBIX YaCTHI] 110 TOTOBBIM (poTorpadusim.
Ne21. M3yueHue 3akoHa paliOaKTUBHOTO pacnaja(Ha MaTeMaTHYeCKol MOJIeIN)

Pa3nen 6. Ctpoenue u 3Bostionusi BeesieHHoii (13 pe3epBHBIX YacOB).

Hctounukn sHeprum ConHuma u 3Be3n. CocrtaB, cTpoeHMe M npoucxoxxiaeHue CosHeyHon
cucreMsbl. bonbive miuaneTsl COTHEYHON CUCTEMBI.

Mansle Tena ConHeuyHOM cucTteMbl. @Pu3nyeckas NpUpoJa IUIAHET W MAaJbIX Tell
Conneunoii cucremsl. CTpoeHue, U3nydeHus u 3Bostonns CoiHua u 3BE37.

Pa3nen 7. UToroBoe noBropenue

IToBTOpeHue 1o Teme: MexaHNYECKUe SBICHUS.

[ToBTopenue no Teme: Konebanus v BOJTHBI

[ToBTOpeHue no teme: KBaHTOBBIE SIBJICHUS.

[ToBTOpUTENBEHO-0000IIAIONIMI  MOAYNIb  TNpEeIHA3HAYEeH [UIi CHUCTeMaTU3aluu |
0000111eHUsI TPEMETHOTO COJIEPYKAHHSI U ONbITA JIEATEIIbHOCTH, TPUOOPETEHHOTO MPU U3yYEHUN
BCEro Kypca (pU3MKH, a TakkKe JUIs MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
¢buznke U1s1 00yJarommxcs, BBIOPABIINX 3TOT Y4€OHBIH MpeIMeET.

PwnN e
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INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOTI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OFPA3OBAHMSA (BA3OBBINM YPOBEHb)
N3ydyenue pu3uku Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHHUs HAIPAaBIECHO HA JIOCTHXKEHHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIbTATBI

B pesynbrare wu3yueHus QU3MKM HA YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs Y
oOy4aromierocs 0yayT chhOpMHUPOBAHBI CIEIYIONINE TUYHOCTHBIE PE3yIbTaThl B YaCTH:
1) naTPHOTHUYECKOT0 BOCIIUTAHUSA:
— MPOSABIIEHUE UHTEPECA K HICTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (pr3ruecKkoi HayKu;
— [EHHOCTHOE OTHOIIEHUE K JIOCTHIKCHUSIM POCCUUCKUX YIEHBIX-(PH3UKOB;
2) rpa:KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
— TOTOBHOCTh K aKTHBHOMY YYacTHUIO B OOCYXIEHUU OOIIECTBEHHO 3HAUYMMBIX W STHYECKHX
po0JIeM, CBA3aHHBIX C IPAKTUYCCKUM IMPUMEHEHHUEM JTOCTHIKCHUHN (DU3HKU;
— OCO3HAHHUE BAXKHOCTU MOPATbHO-3TUYECKUX MPUHIIUIIOB B IEITEIILHOCTH YU4EHOTO;
3) 3cTeTHYeCKOT0 BOCTIUTAHMS
— BOCHPUATHE JCTETHUECKUX KayecTB (PU3NYECKOW HayKH: €€ TapMOHHUYHOTO IOCTPOCHUS,
CTPOrOCTH, TOYHOCTHU, TJAKOHUYHOCTH;
4) IEHHOCTH HAYYHOT'0 MO3HAHUS:
— OCO3HaHWE IIEHHOCTH (h)M3MUECKON HAyKHM KaK MOIHOTO WHCTPYMEHTA MO3HAHUS MHPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAJKHENIIEN COCTABIIAIOLIEH KYJIBTYPBI;
— pa3BUTHE HAYYHOH JIF0O03HATEIHHOCTH, MHTEPECA K HUCCIIeI0BATENbCKON eI TEIbHOCTH;
5) dopMupoBaHus KyJbTYpPbl 310POBbS K SMOLNOHAJBHOI0 0J1ATONOJIYYMS
— OCO3HAHUE IIEHHOCTH 0e30macHOTro o0pa3a KM3HH B COBPEMEHHOM TEXHOJOTUYECKOM MUpE,
BOXHOCTH TIPaBWJI 0€30MAaCHOTO TOBEACHHUS Ha TPAHCIIOPTE, HA JOPOrax, C JJICKTPUUYECKUM U
TEIJIOBBIM 000PYZI0BAaHUEM B JOMAIIIHUX YCIOBHUAX;
— c(OpMHUPOBAHHOCTH HaBBIKA PEQIICKCUH, PU3HAHUE CBOETO MpaBa Ha OMMUOKY U TAKOTO Ke MpaBa
y IPYTOro 4eJIOBEKa;
6) TPy10BOT0 BOCIIUTAHMS:
— aKTUBHOE y4YyaCTHE B pEIIEHUU TMPaKTUYECKUX 3amad (B paMKax CceMbH, 00pa3oBaTelbHOMN
OpTraHH3aINH, TOPOa, Kpasi) TEXHOJIOTUYECKON U COIMATbHON HANPaBIEHHOCTH, TPEOYIOIUX B TOM
qucie U PU3NIeCcKnX 3HAHU;
— WHTEpEC K MPaKTUIECKOMY H3y4eHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIL;
7) 3K0JI0TM4YE€CKOT0 BOCTTUTAHUS:
— OpHEHTalus Ha MpUMeHeHHEe (PU3NYECKUX 3HAHUU IS PEIICHHs 3a7a4d B 00JIACTH OKPYXKaroIen
Cpebl, TUTAHUPOBAHUSI TIOCTYIIKOB U OIIEHKHU UX BO3MOXHBIX MTOCJIEICTBHU JIJIsi OKPYXKAIOIIEH CPEIbI;
— OCO3HaHHUE TI00ATBHOTO XapaKTepa IKOJIOTHIECKUX TPOOJIEM U ITyTeH UX peIIeHUs;
8) amanTanuu K U3MEHSIOIMMCH YCJIOBUAM COIUAIBHON U NPUPOIHOI cpeabl:
— MOTPeOHOCTh BO B3aUMOJICHCTBUU TPU BHIMOTHEHUHM HWCCIICIOBAaHUN M TMPOEKTOB (HHU3HUECKON
HaIPaBJIECHHOCTH, OTKPHITOCTb OMBITY U 3HAHUSIM JIPYTHUX;
— MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO ACATEIHHOCTD;
— nmoTpeOHOCTh B (JOPMHUPOBAHUU HOBBIX 3HAHWM, B TOM 4YHclie (OPMYJIUPOBATH HJICH, TOHSATHS,
TUTOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHHUSIX;
— 0co3HaHHE Je(HUIMTOB COOCTBEHHBIX 3HAHUH U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;
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— IJTAHUPOBAHUE CBOETO PA3BUTHS B IPHOOPETCHUH HOBBIX (DM3UYECKUX 3HAHUA;

— CTpEeMJICHHE aHAJIM3UPOBATH U BBISABISATH B3aUMOCBSI3H MPUPOJIBI, OOIIECTBA M SKOHOMHKH, B TOM
YHUCJIE C UCTIOIb30BaHUEM (PU3HYCCKUX 3HAHUM;

— OIICHKA CBOMX ACHCTBUU C y4E€TOM BIIHMSHUSA Ha OKPYXKAIOIIYIO CPeAy, BO3MOXKHBIX TJI00aTbHBIX
MOCJICICTBUM.

METANPEAMETHBIE PE3YJIbTATDI
B pesynbrare ocBOoe€HUS MPOrpaMMbl 10 (pH3UKe Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUS Y
oOyuyaromerocsi  Oyayr  chopMHUpPOBaHBI ~ MeTampeIMeTHbIe  Pe3yJIbTaThl,  BKIIOYAOIIHC
MO3HaBaTeJIbHbIC YHUBEPCAIbHbBIC YICOHbBIC ICHCTBUSA, KOMMYHHKATHBHBIC YHUBEPCATIbHbIC YICOHBIC
JEUCTBHS, PETY/ISTUBHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBHUS.

IMo3naBaTebHbIe YyHHBepPCcAIbHbIE YueOHbIE AeiicTBUSA
1) Ba3oBble JIOTHYECKHE JIEHCTBHSA:
® BBIIBIITH M XapaKTEPU30BaTh CYIIECTBEHHBIC PU3HAKNA OOBEKTOB (SBICHHN);
® YCTaHABIIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCH(HUKAINN, OCHOBAHUS JIsI 00OOIIECHUS H
CpaBHEHUS,
® BBIIBISITh 3aKOHOMEPHOCTH WM TPOTHBOPEYHS B PAacCMATPUBACMBIX (paKTax, JAHHBIX WU
HaOJIOICHUSX, OTHOCSIIUXCS K (PU3UUECKUM SBICHUSIM;
® BBISIBISITh TPUYUHHO-CIICACTBEHHBIC CBSI3W TpU U3YyYeHHH (U3WYECKUX SBICHUH W
IPOIIECCOB, [eNlaTh BBIBOJBI C HCIOJb30BAHUEM JIEAYKTUBHBIX M HHAYKTHUBHBIX
YMO3aKJIFOUEHUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEJIMUUH;
® CaMOCTOSITENIbHO BBIOMpaTh CHOCOO peleHHus y4dyeOHOW (u3MuecKoil 3amauu (cpaBHEHHE
HECKOJIbKUX BapHaHTOB pelIeHus, BbIOOp Haubojee MOAXOAALIETO C  Yy4&TOM
CaMOCTOSITENTFHO BBIJICIICHHBIX KPUTEPHUERB).
2) Ba3oBble ucciienoBaTeIbCKHe AeiiCTBHS:
®  HCIOJB30BATh BOIPOCH! KAaK UCCIIETOBATEIBCKUI HHCTPYMEHT ITO3HAHHS,
® TIPOBOJIUTH TI0 CaMOCTOSITEIHHO COCTABJICHHOMY IUIaHY OIIBIT, HECIOXKHBIH (U3NIeCKUA
HKCIIEPUMEHT, HEOOIBIIIOE NCCIIe0OBAaHNE (DU3MUECKOTO SBICHUS;
e OIICHWBaTh HAa MPUMEHHUMOCTh W JOCTOBEPHOCTh HH(MOpPMAIHIO, IMOJIYYSHHYI0 B XOJE
WCCIICIOBAHMSI WJTH SKCIICPUMEHTA,;
®  CaMOCTOSITENILHO (OPMYJIMPOBATH OOOOMICHHSI M BBIBOBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIIOICHNS, OTIBITA, UCCIICTOBAHHS,
® TIPOTHO3UPOBATh BO3MOXKHOE MdajibHEWIee pa3BUTHE (U3MYECKHX IPOIECCOB, a TaKXKe
BBIJIBUTATh TPEANOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.
3) Pa6ora c undgopmanueii:
® [PUMEHSTHh pa3IMYHBIE METOAbl, MHCTPYMEHTbI M 3ampochl NpHU IOHMCKE M OTOOpe
nH(OpMAIIUY WU TaHHBIX ¢ YIETOM IMpeI0KeHHON yueOHOoM (u3nyeckoit 3a1auu;
® AHANU3UPOBATh, CHCTEMATU3MPOBATh M HWHTEPIPETUPOBATH HMHOOPMAIMIO Pa3IUYHBIX
BUJIOB U ()OPM IIPEICTABICHHUS;
® CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY TpeACTaBICHUs HHPOpPMALUU U
WITIOCTPUPOBATh pelIacMble 3aJaddl  HECJIOXKHBIMH CXEMaMH, JHarpaMMaMH, WHOU
rpadguKoi U UX KOMOMHAIUSMHU.
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KoMMmyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE el CTBHUS:
1) oOmenne:

B X0Jie 00CY)XJeHHs y4eOHOro Marepuaia, pe3ysibTaToB JIAOOPATOPHBIX PadOT M MPOCKTOB
3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOil TeMbl M BBICKA3bIBaTh HJICH, HALIEJICHHBIC
Ha pellleHHe 3a1a4u 1 MoAJepkKaHue 0JaroKeaTeIbHOCTH OOILEHM S,

COIOCTABJIATH CBOU CYXJICHUS C CY)KACHUSMH JIPYTHX YYaCTHUKOB JIMAJIOTa, 0OHAPYKUBATh
pa3ianydue U CXOACTBO MO3HUILINN;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;

myOJINYHO MPEACTABIATH PE3YJIbTAThl BBIIIOJIHEHHOTO (PU3MUECKOro OIBITa (IKCIIEPHMEHTA,
UCCIIEIOBaHMSI, IPOCKTA);

2) coBMeCTHAas 1esiTeJIbHOCTD:

IIOHMMAaTh U HUCIOJIb30BaTh MPEHMYILECTBA KOMAHIHOW M MHIUBUAYaJbHOW PabOThHl IpU
peleHr KOHKPETHON (PU3NIECKO TPOOIIeMBI;

IIPUHUMATh LEIM COBMECTHOM JESTEIBbHOCTH, OpPraHM30BBIBATH JCUCTBUS 10 €€
JOCTIDKEHHUIO: PAcHpeAessaTh PO, OOCYKAAaTh MPOIECCHl M Pe3yiIbTaThl COBMECTHOU
paboTbl, 00001IaTh MHEHHUST HECKOJIBKHX JIFOJIEH;

BBIIIOJHATh CBOKO 4YacTh padOThl, JOCTUIas KadeCTBEHHOI'O pe3ysbTara [0 CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JECUCTBUA C APYTUMU YJICHAMU KOMaH/Ibl;

OLICHMBATh KAyeCTBO CBOETO BKJAJa B OOLIUI MPOIYKT MO KPUTEPUSAM, CAMOCTOSTEIHHO
c(OpMyYIHPOBAHHBIM YYaCTHUKAMH B3aUMOAECHUCTBHSL.

PeryasiTuBHbIe yHUBEPCAIbHbIE YUeOHbIE AeiiCTBHS
1) Camoopranu3anusi:

BBISIBJIATH MPOOJIEMBl B JKM3HEHHBIX M YYEOHBIX CHUTYyalUsX, TPEOYIOIIMX AJIS peleHHs
(bu3NYecKrX 3HAHUI;

OPUEHTHPOBATbCS B PA3IMYHBIX IIOAXOAAX MPUHATUS PpEUICHUH (MHAMBHUIYAJIBHOE,
MIPUHSATHE PEILIEHUs B TpyIINe, IPUHATHE PELIEHUI rpynoi);

CaMOCTOSITENIbHO COCTaBJIATh QJITOPUTM pelleHus (U3MYeCKON 3ajayd Wik IJIaHa
UCCIIEIOBAaHMUsI € Y4YETOM HMEIOIIUXCS PECYypcoB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEeHTHPOBATh MIPEaraéMble BApUAHThI PELLICHUN;

JienaTth BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

2) CaMOKOHTPOJIb, YMOIMOHAIBHBIN HHTEJJIEKT:

JaBaTh aJIEKBaTHYIO OLICHKY CUTYallUU U TpeJyiaraTh IJiaH e€ H3MEHEHNUS,
BJIAJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBAIMH U pe(IIEKCHH;
OOBSACHATh MPUYUHBI JOCTMXKEHUS (HEAOCTHXKEHHUS) pe3y/ibTaToOB AESTENbHOCTH, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;
BHOCUTbH KOPPEKTHBBI B JI€ATEIBHOCTh (B TOM YHCIE B XOJI BBINOJHEHUSA (U3UUYECKOTO
WCCIIEIOBAHMsI WM MPOEKTA) Ha OCHOBE HOBBIX OOCTOSITEILCTB, M3MEHUBIINXCS CUTYAIHH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYTHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YNbTAaTa LENH U YCIOBUIM;
CTaBUTh ce0s1 HA MECTO APYroro 4ejJoBeKa B XO/€ CIIOpa WU AUCKYCCUU HAa HAyYHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;
IIPU3HABATh CBOE MPABO HA OUIMOKY MPH peleHNH (PU3NYECKUX 3a7a4 WIH B YTBEPKICHHX
Ha Hay4YHbIE TEMBI U TAKOE XKE MPABO IPYIroro.
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3) lIpunsaTHE CEOs U APYTUX

® OCO3HaHHO OTHOCUTHCS K JPYTrOMY UY€JIOBEKY, €r0 MHEHHUIO;

e [IpU3HABaTh CBOE MPaBO Ha OMIMOKY U TAKOE K€ MPaBO JPyroro;

® OTKPBITOCTb ce0e U JPYyrum;

® 0CO3HaBaTb HEBO3MOXHOCTb KOHTPOJIMPOBATH BCE BOKPYT;

® OBJAJETh CHUCTEMOM YHUBEPCAJIBbHBIX YYEOHBIX PpErYISITUBHBIX JEMCTBHM, KOTOpas
obecneunBaeT (OPMHUPOBAHHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSSA MO3ULUS
JMYHOCTH), U JKU3HEHHBIX HABBIKOB JIMYHOCTH (yIpaBieHHUsl cOOOH, CaMOAMCLUIUIMHBI,
YCTOMYMBOIO IOBE/IECHNUS).

MNPEIMETHBIE PE3YJIbTATHBI
K xonmy oOyuenuss B 7 KJjacce IpeIMETHbIE pe3ynbTaThl HAa 0a30BOM YpPOBHE HOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

®  HCIIOJIb30BATh MOHATHS: (PU3NYECKHUE M XUMHUYECKHE SBIICHUS, HAOIIOJCHHE, YKCIIEPUMEHT,
MOJIeNIb, THUIOTe3a, eIWHUIBI (PU3NYECKUX BEIMYUH, aTOM, MOJIEKYJa, arperaTtHble COCTOSHHS
BemiecTBa  (TBEpAOE, IKHAKOE, Ta3000pa3HOE), MEXaHWYECKOe JIBIDKCHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEIHOE), TPAeKTOpHUs, PaBHOICHCTBYOIIAsA cuia, Aeopmarnus (ynpyras,
IJIACTUYECKAs), HEBECOMOCTb, COOOIIAIOLTNECS COCY/IBI;

e paznuuath sBieHUs (Aupys3usa, TEIIoBOe IABMKEHHE YaCTHI[ BEIIECTBA, PaBHOMEPHOE
JBMD)KEHUE, HEPAaBHOMEPHOE JBM)KEHUE, NHEPLUs, B3aUMOACHCTBUE Tell, paBHOBECHE TBEPABIX Tell C
3aKpEeIUIEHHON OCBIO BpAICHUs, Mepeaaya JaBICHHUS TBEPABIMH TEJaMH, XHIKOCTSIMH WM Ta3aMH,
aTMoc(epHOe JaBJCHHE, TUIaBaHWE TeJl, MPEBpAIIEHUS] MEXaHWYECKOH SHEPTHH) 1O OMUCAHUIO0 MX
XapaKTepHBIX CBOICTB U Ha OCHOBE ONBITOB, JEMOHCTPUPYIOLINX AaHHOE (hU3UYECKOe SIBJICHUE;

®  DPAacmo3HaBaTh MPOSBICHHE M3YYCHHBIX (PM3NYECKHUX SBICHUN B OKPYXKAIOIIEM MHpPE, B TOM
quciae GU3NUecKue SIBICHUS B IPUPOJIE: IPUMEPHI JBIXKEHUS C Pa3IMUYHBIMU CKOPOCTSIMU B )KMBOH U
HEXXHBOI MpHpoJie, NeiicTBUE CUITBI TPEHUS B MIPUPOJIE U TEXHHUKE, BIUSHUE aTMOC(PEPHOTO JaBICHUS
Ha J)KUBOW OpTaHM3M, TUIaBaHUE PBIO, PHIYary B TEJIE YeIOBEKa, TP ITOM TEPEBOJUTH MPAKTHYECKYIO
3a/1auy B y4eOHYIO, BBIIEISATh CYIIIECTBEHHbIE CBOWMCTBA (TPU3HAKHN) (PU3NUECKUX SBICHHUI;

®  ONWCHIBaTH W3YyYCHHBIE CBOWCTBA Tel W (PU3MUECKUE SIBICHUS, HCIONB3YS (U3NIECKHE
BEIMYMHBI (Macca, 00bEM, MIIOTHOCTH BEIMIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHIIA
YIIPYTOCTH, CHUJa TSDKECTH, BEC Tela, CHiIa TPEeHHUs, JaBiieHHe (TBEPIOro Tema, >KUAKOCTH, rasa),
BBITAJIKUBAIOIIAs CHUJIa, MeXaHWdeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KOO QUIMEHT MOJIE3HOTO JCWCTBUS MEXAaHM3MOB, KMHETHYECKas M MOTCHIHATbHAs SHEPIHs), MPH
OIMCaHWH TIPAaBUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCTIONB3yEeMBIX BEIHMUWH, UX 0003HAUCHUS U
eUHUIBl (U3NYECKUX BEJIMYMH, HAXOIUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYTHMH BEIWYMHAMH, CTPOUTH TpapUKU H3YYEHHBIX 3aBHCHUMOCTEH (PU3NYECKUX
BEJIMYWH,

®  XapakTepu3oBaThb CBOMCTBa Tell, (PU3NUYECKHUE SIBJICHHUS U MPOLECCHl, WCHOJb3ys IpaBHiIa
CIIOXKEHUs cuil (BIIOJIb OJTHOM TIpsIMOi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesna, TPaBUIIO
paBHOBecHsl pbluara (0JI0Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHHYECKOMl
SHEPIUH, MPHU 3TOM JIaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA M 3aIUCHIBATh €0 MaTeMaTHUECKOe
BBIpa)KEHUE;

e OOBICHATH (PU3UUECKUE SIBICHUS, MPOIECCHl U CBOWCTBA TEJN, B TOM YHUCIE M B KOHTEKCTE
CUTyallull TPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBISATH NPUUHMHHO-CIECICTBEHHBIE CBSI3H,
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CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKHX IIAaroB ¢ ONMOpoil Ha 1—2 M3y4eHHBIX CBONCTBA (PU3HMUECKUX
SBJICHUM, (PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pemarh pacyE€THBIC 3a7auu B 1—2 AEWCTBUS, UCIOIB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE
¢u3nyeckue BETMYMHBL: HA OCHOBE aHajIM3a YCJIOBUS 3a/a4d 3alUCHIBATh KPaTKOE YCIOBHE,
HOJICTABIATh (PU3NYECKUE BEIMUYMHBI B (POPMYNIBI U HPOBOJIUTH PAacUEThl, HAXOAUTH CIIPABOYHBIE
JAHHbIE, HEOOXOUMBIE JUIsl PELICHMS 3aJay, OLCHUBATh PEAMCTUYHOCTD MOJIYYE€HHON (U3NUECKOM
BEJIMYMHBI;

®  pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PEUIMTh IPU MOMOLIM (PU3HYECKHX METOJIOB, B
ONMCAaHUM WCCIEJOBAHUS BBIACIATh MPOBEPSEMOE TMPEAINONOKEHHE (THIOTe3y), pa3iudaTh H
MHTEPIPETHUPOBATH MOJIyYEHHbIN pe3ysbTaT, HAXOAUTh OIIMOKK B XOJE OMbITA, JIeJaTh BBIBOBI IO
€ro pe3yJbTaram;

® [POBOJUTH OMNbBITHI MO HAOMIONEHUIO (PU3MUECKUX SBICHUN WIM (U3UYECKUX CBOMCTB Tell:
¢dbopMynMpoBaTh MpOBEpSEMBbIE IMPEANOJIOKEHHUs, COOMpPaTh YCTAaHOBKY U3 MPEUIOKEHHOIO
000pyZI0BaHUs, 3aMKUCHIBATH X0/ OMBITa U (JOPMYIUPOBATH BHIBOJIBI,

®  BBINOJHATH MpPsSMblE H3MEPEHMs PACCTOSHHS, BPEMEHM, Macchl Tena, 00béMa, CUiIbl U
TEMIIepaTypbl C KCIOJIb30BAaHMEM AaHAIOTOBBIX M IM(POBBIX NMPHOOPOB, 3aMKUCHIBATH MOKA3aHHS
prOOPOB ¢ YIETOM 3aJaHHON aOCOFOTHON TOTPEITHOCTH U3MEPCHHI;

® TPOBOJIUTH HCCJIEIOBAHUE 3aBHCUMOCTH OJHOW (PU3MUECKOW BEIUYMHBI OT JAPYrod ¢
UCIOJIb30BAHUEM MPSAMBIX HM3MEPEHUH (3aBUCUMOCTH IYTH PaBHOMEPHO MABMIKYLIETrocs Tejaa OT
BPEMEHHU JIBUXKEHUs TeNa, CHJIBI TPEHHUS CKOJBXKEHHs OT Beca Tenla, KauecTBa 0O0paboTKH
MOBEPXHOCTEH TENl W HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIOMIAJU COIPHKOCHOBEHHUS TEJN, CHIIBI
YIIPYTOCTH OT YAJMHEHUS MPY>KUHBI, BRITAJIKUBAIOMIEH CHIIBI OT 00BEMa MOTPYKEHHOM YacTH Teja u
OT TUIOTHOCTH >KHIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tella, OT TIyOMHBI, Ha KOTOPYIO
MOTPY)KEHO TeJO, YCIOBHUI MIaBaHUs TeJ, YCIOBHM paBHOBECHUS pbluara U OJIOKOB), y4acTBOBATh B
IUTAHUPOBAHUM Y4e€OHOTIO HCCIIEOBAaHUS, COOMpATh YCTAHOBKY M BBINOJHATH M3MEPEHHUs, CIeqys
MIPEUIOKEHHOMY TIJIaHy, (UKCHPOBATH PE3YNIbTAThl MOTYYCHHOHN 3aBUCHMOCTH (PU3NIECKUX BEIINIHH
B BUJIC TIPEUIOKEHHBIX TAOJHII ¥ TPAQHKOB, JAeTaTh BEIBOIBI 10 Pe3yJIbTaTaM UCCIICIOBAHHS;

®  TIPOBOJIUTH KOCBEHHBIC M3MEpeHHs (PM3NIECKUX BETHUYUH (TUIOTHOCTH BEIIECTBA JKUAKOCTH U
TBEPJIOTO TeJa, CHJIa TPEHUS CKOJIbKEHUS, aBJICHUE BO3/yXa, BBITAIKUBAIOIIAs CHIIA, IEHCTBYIOLIAs
Ha TOrPYXEHHOE B JKUIKOCTH TEJNO, KOd(PPHUIMEHT MOJE3HOro ACHCTBUS MPOCTHIX MEXaHH3MOB),
Clleysl PeNTOKEHHONH MHCTPYKIIMHU: TIPU BBITOJHEHUH W3MEPEHUH COOMpaTh SKCIEPUMEHTAIHHYIO
YCTaHOBKY W BBIYHCIISITH 3HAYCHNE HCKOMOW BEITHYHMHEI;

e  coOmIOaTh MpaBUiIa TEXHUKU O€30MacCHOCTHU MpH paboTe ¢ 1a00paTOpHBIM 000pYI0BaHUEM;

®  yKa3bIBaTh NPUHIUIBI JACUCTBUS MPUOOPOB U TEXHHUUECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIIUECS] COCYIbl, OapoMeTp, pblyar, MOABMKHBIM M HENOJBHXKHBIA OJIOK,
HaKJIOHHAS MJI0CKOCTh;

®  XapakTepU30BaTh MPUHIIMIIEI JCHCTBUS M3YYEHHBIX MPHOOPOB M TEXHHUYECKHX YCTPOWCTB C
OIOpPOM Ha MX ONHUCaHMs (B TOM YMCJE: MOALUIMITHUKU, YCTPOWCTBO BOAOMPOBOJIA, THAPABINYECKUN
Ipecc, MaHOMETpP, BBICOTOMEp, MOPUIHEBOH HACOC, apeoMETp), HUCIOIb3ys 3HAHHUS O CBOWCTBAX
(bU3UYECKUX SBICHUN U HEOOX0IMMbIe (PU3UUECKUE 3aKOHBI 1 3aKOHOMEPHOCTH;

®  [PUBOAUTH NMPHUMEPHI (HAXOIUTH UHPOPMALIUIO O MPUMEPax) MPAKTUIECKOTO UCIIOIb30BAHUS
(bM3UYECKUX 3HAHWW B MOBCEIHEBHOM JKM3HU I oOecredeHusi 0e30MacHOCTH MPpHU OOpareHuu ¢
npubopaMH M TEXHMYECKHMMM YCTPOWCTBAMM, COXPAHEHHs 3/I0pOBbs U COONIIOJEHHS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPYKaIOILEH CPELE;
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®  OCYIIECTBJIATH OTOOP MCTOYHUKOB MH(pOpMaIuu B MHTEpHETE B COOTBETCTBHH C 3aJlaHHBIM
MOMCKOBBIM 3alpOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUUN 1 MYTEM CPAaBHEHUS PA3JIUYHbIX UCTOYHHUKOB
BBIICTISITHE MH(POPMAIUIO, KOTOPASI SBIISIETCS IPOTUBOPEUNBOM UITM MOXKET OBITH HEJOCTOBEPHOA;

®  JCIOJIb30BaTh IIPU BBHIMOJHEHWHU YYEOHBIX 3aJaHUN HAYYHO-TIONMYJSAPHYIO JIUTEPATYpy
(U3HUYECKOTO COJIEpKaHUsl, CIPABOYHBIC MaTEpHUaJbl, pecypchl ceTu MHTepHET, BiIaleTh MpuéMaMu
KOHCIICKTUPOBAHUS TEKCTa, TpeoOpa3oBaHusi HHPOPMAIIMK U3 OJTHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

e co3MaBaTh COOCTBEHHBIC KpaTKHE NHCHbMECHHBIE W YCTHBIC COOOIIEHUS HAa OCHOBE 2—3
HMCTOYHUKOB HMH(pOpManuu (U3MYECKOTO COJACpXKAHUSA, B TOM YHCIE MYOJIMYHO JeiaTh KpaTKUe
COOONIICHUSI O pe3ynbTaTax IPOCKTOB WJIA Yy4EeOHBIX HCCIAEAOBAaHUH, MPU OTOM T'PAMOTHO
WCIIOIb30BaTh M3YYCHHBIA TOHATHUHHBIA amnmapar Kypca (U3UKH, COMNPOBOXKIAThb BBICTYILJICHUE
MpE3EHTALNEN;

®  [IpU BHINIOJHEHUH yYICOHBIX MPOCKTOB U UCCIICOBAHUK PaCIpeIesaTh 00SI3aHHOCTH B TPYIIIE
B COOTBETCTBHHM C IIOCTaBJICHHBIMH 3aJadaMH, CJICAUTh 3a BBIIIOJHCHHEM IIJIaHA JICHCTBHIA,
aJIeckBaTHO  OIICHMBAaThb COOCTBEHHBIH BKJIAJ B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAOIIUX.

K koniy oOyuenusi B 8 kiacce rnpeaMeTHbIC Pe3yJibTaThl HA 0230BOM YPOBHE JOJKHBI OTPAXKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIONTNUXCS YMCHHIA:

®  KCIOJIB30BAaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEMJIOBOE ABUKEHUE aTOMOB U MOJIEKYI,
arperaTHbI€ COCTOSHHS BEIICCTBA, KPUCTAUIMUYECKHME U aMOpQHBIC Tela, HACBIIICHHBIN |
HEHACBILIEHHBIN N1ap, BIAXHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHS SJHEPTUsl, TEIUIOBOM JABUTATEND,
AJIEMEHTAPHBIM JJIEKTPUUYECKUN 3apsif, OJJIEKTPUYECKOE TI0JIe, NPOBOJAHUKH M JTUAJIEKTPUKH,
MOCTOSIHHBINA 3JIEKTPUYECKHI TOK, MArHUTHOE TOJIE;

e pasnuuarh SBICHHUS (TEIUIOBOE pacIIUpeHHe U CXaThe, Teruonepeaaya, TemIoBoe
paBHOBECHE, CMa4yMBAaHHWE, KaNWUIAPHBIE SBJICHUS, HWCHApeHUe, KOHJACHCAlus, IUIaBJICHHUE,
KpucTannu3anus (OTBEpJeBaHUE), KHUIIEHWE, TeIulonepenadya (TerIonpoOBOHOCTb, KOHBEKITHS,
U3Iy4eHUE), ODIICKTPU3AlUS TeJl, B3aUMOJCHCTBHE 3apsAaoB, NEHCTBUS DIEKTPHUYECKOTO TOKa,
KOPOTKO€ 3aMbIKAaHUE, B3aMMOJCHCTBHE MAarHUTOB, JEMCTBHE MAarHUTHOTO MOJII HAa NMPOBOJHUK C
TOKOM, AJICKTPOMArHUTHAs MHIYKIIHS) 10 OTTUCAHUIO X XapaKTEPHBIX CBOMCTB U Ha OCHOBE OTBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NIECKOE SBICHUE;

®  pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MUECKHUX SIBICHUN B OKPYKAIOIIEM MHPE, B TOM
yrcne (pu3udeckue SBICHHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKCHHE M KalWJUIIPHBIC SBICHUS B
MPUPOJIe, KPUCTAIIBI B Mpupoje, usnydenue ConHIa, 3aMep3aHHe BOJOEMOB, MOpPCKHE OpH3HI,
oOpa3zoBaHHE POCHI, TyMaHa, WHEs, CHETra, DJICKTPUYECKUE SBJICHHS B arMocdepe, dIEKTPUUECTBO
YKUBBIX OPTaHU3MOB, MarHUTHOE TOJIE€ 3eMJIH, Apeid MOJIIOCOB, POJIb MATHUTHOTO TOJISI JIJISl KU3HU
Ha 3emiie, MOJIIPHOE CHUSIHHE, MPU ITOM IMEPEBOIUTH MPAKTUYECKYIO 337a4y B y4eOHYIO, BBIICISTH
CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHN) (PU3NIECKUX SBICHUI;

® ONUCHIBaTh M3y4YCHHBIE CBOMCTBA Tel U (PU3MYECKHE SBICHHS, HCIONB3yd (HU3HUECKUE
BEJIMYUHBI (TeMIeparypa, BHYTPEHHSI DHEpPrusi, KOJIUYECTBO TEIUIOTHI, YAENIbHAas TEMJIOEMKOCTh
BEIIIECTBA, yJebHAs TEIJIOTa TUTABJICHHS, yeIbHas TEIUIOTa MapooOpa3oBaHus, yAeIbHAs TEIIOTa
CropaHusi TOIUIMBA, KOA(DPHUIIMEHT TIOJE3HOTO0 JEHCTBUS TEIJIOBOM MAIMHBI, OTHOCHUTEIbHAsS
BJIIAJXHOCTh  BO3[lyXa, DJJEKTPUYECKHM 3apsi, Cuia TOKa, DSJIEKTPUYECKOE  HANPSHKEHUE,
CONPOTUBIICHUE TIPOBOJHMKA, YACIBHOE COMPOTHUBICHUE BeIIecTBa, paboTa W MOIIHOCTH
AJIEKTPUYECKOTO TOKA), MPU ONMHUCAHWH MPABUIBLHO TPAKTOBATH (PU3MUECKHI CMBICIT HCIOJIB3YEMBIX
BEJIMYWH, O0O3HAYCHHUS W CAMHUIBI (U3UYECKUX BEIWYUH, HAXOAUTHh (HOPMYJIBbI, CBS3BIBAIOIINE
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JaHHYIO (HU3UYECKYI0 BEIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTHh TpadUKd H3Y4YCHHBIX
3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

®  XapakTepu30BaTh CBOICTBa Tel, (hPU3MUYECKHE SIBICHHUS M TPOLECCH], MCIONb3Ys OCHOBHBIC
II0JIO)KEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOpUU CTPOEHMSI BELECTBA, MPUHIMI CYINEPHO3ULUU
noJielt (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH Oma i yyacTka LIelu, 3aKOH
Jlxxoyns—JIeHna, 3aK0OH COXpaHEHUs! SHEPTHH, IIPH 3TOM J1aBaTh CIOBECHYIO (hOPMYIHUPOBKY 3aKOHA U
3aMHChIBaTh €70 MATEMaTUUYECKOE BBIPAKEHHUE;

e 00BACHATH (hU3MYECKUE MPOIIECCHl U CBOMCTBA Tell, B TOM YHCIIE U B KOHTEKCTE CUTYyalluil
[IPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATh IPUUYUHHOCIEICTBEHHBIE CBS3H, CTPOMTH
oOBsicHEeHHEe W3 1—2 JOrMdyeckux IIaroB ¢ Omopod Ha 1—2 H3y4EeHHBIX CBOWCTBA (PUINYECKUX
SIBJIICHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;

e pemarh pacu€THbIC 33a4u B 2—3 NEHCTBUS, UCIONb3Yys 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE
¢dbu3nuecKkue BEIWYMHBL: HAa OCHOBE aHallM3a YCJIOBHUS 3a/laydl 3alKChbiBaTh KpPaTKOE YCIOBHUE,
BBISIBIISITH HEOCTATOK JTAHHBIX JUISI PELICHHUS 3a/1a4d, BEIOUPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE
IS € peleHHst, IPOBOIUTH PAacYEThl U CPABHUBATH MOIYYEHHOE 3HAUeHUE (PU3MUECKON BEITMYMHEI C
W3BECTHBIMU JIaHHBIMH;

®  pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO DPEHIMTh NPU MOMOIIM (U3UYECKUX METOJIOB,
UCIIONIb3YSl OIMCAaHUE HCCIEeNOBAaHUS, BBIACIATH MPOBEpSeMOE MPEANONI0KEHUE, OICHUBATh
MPaBIJILHOCTb MOPSIIKA MPOBEICHUS UCCIIEIOBAHMUS, JIENIaTh BBIBOIBL;

® [IPOBOJUTH OMNBITHI 10 HAOMIONEHUIO (U3NYECKUX SBICHUH WM (U3NYECKUX CBOWCTB Tell
(KanwIsipHBIE SBJICHUS, 3aBUCUMOCTh JJaBJICHUS BO3/1yXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH
mpolecca OCThIBaHMSI M HarpeBaHUs IPU HM3IYYEHMM OT IIBETa H3Jydarolled (Moriolaroniei)
MTOBEPXHOCTH, CKOPOCTh UCHAPEHUs BOJBI OT TEMIIEPATYPbI KUIKOCTH U IUIOIIAIN €€ MOBEPXHOCTH,
NIEKTpU3aldsg Tel M B3aUMOACUCTBHE DIIEKTPUYECKHX 3apsiioB, B3aMMOJEHCTBHE IOCTOSHHBIX
MarHMTOB, BU3YyalIH3alisl MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB, AEMCTBUSI MATHUTHOTO MO Ha
MIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOWCTBA 3JIEKTPOIBUIATENS [TOCTOSHHOTO TOKA):
(dbopMynupoBaTh IPOBEpPSEMbIE MPEANOJIOKEHUS, COOMpPaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO
000pyZI0BaHUs, OIHMCHIBATH X0 ONBITa U (POPMYIHPOBATH BBIBOBI;

®  BBINOJHATH NPSIMbIE U3MEPEHMsSI TeMIIepaTypbl, OTHOCUTEILHON BIIaXXHOCTH BO3IyXa, CHJIbI
TOKa, HANpSIKEHUs C HUCHOJIb30BAHWEM AHAIOTOBBIX NMPHOOPOB M JATYMKOB (PU3NUECKHX BEIUYMH,
CpaBHMBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 33JaHHON aOCOIIOTHON MOTPEUTHOCTH;

® [POBOJIUTH HCCJIEIOBAHUE 3aBHUCUMOCTH OJHOW (PU3MUECKOW BETUYMHBI OT JApPYrod ¢
MCIOJIb30BaHUEM MPSIMBIX M3MEPEHHUH (3aBUCHUMOCTH CONPOTUBIIEHUS MPOBOJAHHMKA OT €ro JJIMHBI,
IUIOUIA/IA TONEPEYHOTO CEUEHUsI U YAENbHOTO CONPOTHUBIICHHUS BEIECTBA MPOBOJHHUKA, CHIIBI TOKa,
UAYLIETO Yepe3 NPOBOJHUK, OT HANPSKEHUS Ha MPOBOJHUKE, UCCIEIOBAHNUE MTOCIIEOBATEIBLHOTO U
napajyieIbHOT0 COeIMHEHUI MPOBOJHUKOB): IJIAHUPOBATh HMCCIEOBaHUE, COOMpATh YCTAaHOBKY M
BBITNIOJIHATh M3MEPEHHUs, CIeNysl MPEeASIOKEHHOMY IUIaHy, (UKCHPOBATH PE3yJabTaThl MOTYy4YEHHOU
3aBHCHMOCTH B BHJI€ TaOJIUIl U TpaQUKOB, 1€1aTh BHIBOJIBI 110 pe3yJIbTaTaM HUCCIIEIOBaHUS;

® T[POBOJUTH KOCBEHHbIE M3MEPEHUA (U3MUECKUX BEIUYUH (yIelbHas TEMI0EMKOCTh
BEIIECTBa, COMPOTUBIICHUE MPOBOJHUKA, padOTa U MOIIHOCTH 3JEKTPUUYECKOT0 TOKA): IUIAHUPOBATh
U3MEpeHusi, COOMpPaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY, CJEIys NPEJIOKEHHOW WHCTPYKIHMH, U
BBIYUCIISATH 3HAYCHHUE BEITHYUHBI,

e coluoJaTh MpaBuiia TEXHUKH OE30MACHOCTH MIPU paboTe ¢ 1abopaTopHBIM 000pPYIOBAHUEM;
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®  XapaKTepHU30BaTh MPUHIMIIBI ACHCTBUSA W3YYCHHBIX MPHUOOPOB M TEXHUYECKUX YCTPOUCTB C
OTIOpPOM Ha WX OINMUCaHUs (B TOM YHCIIE: CUCTEMa OTOILICHHUS JIOMOB, THTPOMETp, NapoBas TypOuHa,
aMIepMeTp, BOJBTMETP, CUYETUMK DIEKTPUYECKOH HSHEPTUU, DIICKTPOOCBETUTEIBLHBIC MPUOOPHI,
HarpeBaTeNbHBIC ANCKTPONPUOOPHI (MPUMEPHI), IICKTPHUECKUE MPEAOXPAHUTENN, IICKTPOMATHUT,
AJICKTPOJIBUTATEIb TIOCTOSHHOTO TOKA), MCIOJIb3Ysl 3HAHUS O CBOMCTBAX (DU3MYECKHX SIBICHUA U
HEeoOXoauMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

®  pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPONCTBA U MU3MEPHUTEIIBHBIC MPUOOPHI IO CXeMaM H
CXEMaTU4YHBbIM PUCYHKAM (KUIKOCTHBIN TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUTATEIb
BHYTPEHHETO CrOpaHus, 3JEKTPOCKON, PEOCTaT), COCTAaBIATh CXEMbl S3JEKTPUUYECKUX IEred C
MOCIE0OBATEIbHBIM U MapallIeIbHBIM COCTUHEHUEM DJIEMEHTOB, pazinyasi yCIOBHbIE 0003HAYCHUS
3JIEMEHTOB JJICKTPUUYECKUX IICTICH;

®  TIPHWBOJWUTH NMPUMEPHI (HAXOAUTH HHPOPMAILIUIO O MPUMEPax) MPaAKTUUECKOTO UCIIOIb30BAHUS
(bM3UYECKUX 3HAHWW B IMOBCEIHEBHOM JKM3HU I oOecredeHusi 0€30MacHOCTH MPpU OOpalieHuu ¢
npudopaMu ¥ TEXHUYCCKUMHU YCTPOMCTBAMH, COXPAHCHHS 3JI0POBbS H COONIOACHHUS HOPM
3KOJIOTMYECKOTO TTOBEJCHHS B OKPYKAIOIIEH CpeJIe;

®  OCYHISCTBJIATH TOWUCK HH(pOpMAIUU (U3HUECKOTO cojepkanus B MHTepHeTe, HA OCHOBE
UMEIOIUXCS 3HAHUN M MyTEM CPaBHEHHS JTOTOJTHHUTEIHHBIX MCTOYHUKOB BBIICIATH MH(DOpPMAIHIO,
KOTOpas ABJSETCS MPOTHBOPESUYMUBOMN MITH MOXKET OBITh HEJIOCTOBEPHOM;

®  JCIOJIb30BaTh TIPU BBHIMOJHEHWU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSAPHYIO JIUTEPATYPy
(bU3MYECKOTO COJIepKaHusl, CIPAaBOYHBIE MaTepUalbl, pecypchl ceTu MHTepHeT, BiaieTs npuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHusi HHPOPMAIIUKA U3 OJTHOW 3HAKOBOUW CHCTEMBI B JIPYTYIO;

e co3maBaTh COOCTBEHHBIE THUCHbMEHHBIE U KpaTKME YCTHBIE COOOIIeHHs, 00001mas
MH(POpPMAIIUIO W3 HECKOJIbKMX HCTOYHUKOB (DU3MYECKOTO COACPKAHUS, B TOM UHCIE IMYOJIMYHO
MPEJCTABIISATh PE3YIAbTATHI MPOEKTHOW WJIM MCCIEA0BATEIBCKON AEATEIbHOCTH, IPU 3TOM I'PaMOTHO
UCIONIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapaT Kypca (U3UKH, COMPOBOXKIATH BBICTYIUICHHE
MpE3EHTALMEN;

® IpU BHINOJHEHMH YYEOHBIX TMPOEKTOB U HCCIENOBaHUN (U3UYECKUX TMPOIECCOB
pacmpenensats 005S3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABIEHHBIMH 3aJlauaMu, CIEAUTH 3a
BBITIOJTHEHUEM TUTaHa JICUCTBUI U KOPPEKTUPOBATH €T0, aJIeKBAaTHO OIEHUBATh COOCTBEHHBIN BKJIA/ B
JEATENIbHOCTh TPYIIIbl, BHICTPAUBAaTh KOMMYHUKATUBHOE B3aWMOJICUCTBUE, MPOSBISIST TOTOBHOCTh
pazpemats KOHQIUKTHL.

K xonmy oOyuenusi B 9 kijiacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM yPOBHE JOJKHBI OTPAXKATh
c(hOpPMHUPOBAHHOCTD Y O0YUAIOIIHUXCS YMEHUH:

®  UCNOJIb30BaTh  IMOHATHSA: CUCTeMa  OTCYETa, MarepuajbHas  TOYKa, TPAECKTOpPHUS,
OTHOCHUTEILHOCTh MEXaHWYECKOTO IBIKEHUs, nedopmarus (ympyras, IUtacTHUeckas), TpEHHue,
[IEHTPOCTPEMUTEILHOE YCKOpPEHHUE, HEBECOMOCTh W TMEPErpy3KH, IEHTP THKECTH, aOCOJIOTHO
TBEPAOE TENO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE, MEXaHWYECKHE KOJIeOaHUs W BOJHBI,
3BYK, HTHQPA3BYK U yIBTPA3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIIKATA DJIEKTPOMATHUTHBIX BOJH, CBET,
OJIM30PYKOCTh M JAIBHO30PKOCTh, CHEKTPHI MCITyCKAaHUS W TOTJIONIEHUsA, anbda, OeTa- U raMmma-
W3JIyYEHHS, U30TOIbI, IIEPHAst SHEPreTHKA;

e pa3nmuyarth SBJCHHS (PAaBHOMEPHOE W HEPaBHOMEPHOE TMPSMOJIMHEHHOE JIBI)KCHHE,
PaBHOYCKOPEHHOE MPSMOJIUHEHHOE ABUKEHUE, CBOOOTHOE TIaJICHUE TEJI, PABHOMEPHOE JIBI)KCHHE T10
OKPY>KHOCTH, B3aUMOJICHCTBHUE TeJl, PEAKTHBHOE JIBHKCHHE, KOJIeOaTEIbHOE IBIKECHUE (3aTyXaroIIHe
U BBIHY)KJCHHBIE KOJIeOaHUs), PE30HAHC, BOJTHOBOE IBUKCHHE, OTPAKEHUE 3BYKA, MPSIMOJIMHEHHOE
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pacIpocTpaHEHUe, OTPaKCHUE M IIPEJIIOMIICHUE CBETA, IIOJIHOE BHYTPEHHEE OTpaXCHUE CBETa,
pasinoxeHue Oenoro cBera B CHEKTP M CIOXKEHHE CIEKTPAJbHBIX I[BETOB, IHCIIEPCHUS CBETa,
€CTECTBEHHAsl PaJInOAKTUBHOCTb, BOBHUKHOBEHHUE JIMHEHUYATOr0 CHEKTpa M3JIy4YEeHHUs) IO OMMCAHUIO
UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, AEMOHCTPUPYIOLIUX AAHHOE (U3NYECKOE SIBIICHUE;

®  DACHO3HABAThH MPOSBICHUE U3YYEHHBIX (U3NYECKUX SBICHUH B OKpY)KaloleM MHpe (B TOM
yuciae (u3nyecKue SABIEHHsS B IMpPUPOJE: NPWIMBBI W OTIMBBI, JBM)KeHUE IUaHeT CoJIHeYHOM
CUCTEMBI, PEAKTUBHOE [BHKCHHME JKMBBIX OPraHU3MOB, BOCIPUSATHE 3BYKOB JKHBOTHBIMU,
3eMIIETPSICEHHUE, CEICMUYECKUE BOJIHBI, IIyHAMU, X0, L[BETA TEJl, OITUYECKUE SIBICHUS B IPUPOJIE,
Ouosiornyeckoe JEHCTBHE BHJIUMOIO, YyIbTPAa(pHUOJIETOBOTO M PEHTIICHOBCKOIO H3JIy4EHHH,
€CTECTBEHHbII paJinOAKTUBHBIN (POH, KOCMHUECKUE JIy4H, PaJUOAKTUBHOE H3Iy4YEHUE MPUPOIHBIX
MUHEPAJIOB, IEUCTBUE PaJMOAKTUBHBIX M3JIyYEHUN Ha OpraHU3M YeJIOBEKa), IIPU 3TOM IEPEBOAUTH
MPAaKTUYECKYIO 3a/a4y B y4eOHYIO, BBIACHATH CYIIECTBEHHBIC CBOMCTBA (MPH3HAKH) (PU3UUIECKUX
SIBJICHHI;

® ONHWCHIBaTH HM3YyYCHHBIE CBOWCTBA Ted M (PU3MUECKUE SBICHUS, HCIONB3YS (U3NIECKHE
BEIMYMHBI (CpelHsAs M MTHOBEHHAas CKOPOCTb Tejla IPU HEPaBHOMEPHOM JIBUXKEHUHU, YCKOPEHHE,
IepeMeNIeHUe, yTh, YIJIOBasi CKOPOCTh, CWJIA TPEHHUs, CWJIa YIPYIOCTH, CHJIA TSDKECTH, YCKOPEHHUE
CcBOOO/IHOTO MaJI€HUs], BEC TeNa, UMITYJIbC TeJla, UMITYJIbC CUJIbl, MEXaHUYECKasi paboTa U MOIIHOCTb,
IIOTEHLIMAJIbHAsl JHEPrus Teja, MOJHATOrO HaJ IIOBEPXHOCTBIO 3€MIIM, MOTEHIUAJIbHAs SHEPIUs
C)KaTOM NPYKMHBI, KMHETUYECKas DHEPIusi, MOJHAs MEXaHWYeCKas HHEpPrus, NEpUOJ M 4YacToTa
Kose0aHWH, JJMHA BOJIHBI, I'POMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTelb
MIPEJIOMIIEHUSI CPEJbl), MPU ONMMCAHWU MPABUJIBLHO TPAKTOBAaTh (PU3MUECKHH CMBICT HCHOIb3YEMbIX
BEJIMYMH, OOO3HAYEHUS U EIUHUIBl (PU3NYECKUX BEJIWYUH, HAXOAUTHb (POPMYJIbI, CBS3bIBAIOIINE
JaHHYI0O (U3MYECKYI0 BEIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTHh TpadUKU H3Y4YEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

®  XapakTepu3oBaThb CBOWCTBA TeJ, (PU3MUECKUE SBICHHUS M MPOLECCHI, HCIONb3YS 3aKOH
COXpAHEHUsl JHEPruH, 3aKOH BCEMUPHOIO TATOTCHMS, NPUHLUII CYNEPHO3ULHHA CHJI, IPHHIMI
OTHOCHUTENBHOCTH ['anmmiest, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsAJ0BOI0 U MACCOBOIO YUCEN MPHU AIEPHBIX PEaKLHUX,
OpU 3TOM JlaBaTh CJOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3allUChIBaTh €ro MaTeMaTHYecKoe
BBIPA)KCHHUE;

e OOBICHATH (PU3MUECKUE MPOIECCHl U CBOMCTBA Ted, B TOM YUCJIE€ M B KOHTEKCTE CHUTyallUl
MIPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBIABIATH IPUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOWTH
oOBsiICHEHHEe U3 2—3 JIOTMYECKUX IIaroB ¢ OMOpOM Ha 2—3 H3y4YEHHBIX CBOWCTBA (U3NYECKUX
SABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemarh pacu€THble 33Jauu (OMUparolIMecs Ha CHCTeMy U3 2—3 ypaBHEHHI), HCHOJb3YsS
3aKOHBI M (POpMyIIBI, CBSI3bIBaOIIUE (hU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIW3a YCIIOBUS 3a/laud
3alMCBhIBaTh KPATKOE YCIIOBHE, BBIABIATH HEIOCTAIONIME WM W30BITOYHBIE JaHHBIE, BHIOWPATH
3aKOHBI U (OpMyINbl, HEOOXOAMMBbIE JJIi pElIeHHs, MPOBOAUTh pacd€Tbl U  OLICHUBATh
PEATMCTUYHOCTD MTOJIyYEHHOT'O 3HauUeHHsI (PU3MUEeCKOl BEINUHHBI,

®  pPAacCHo3HaBaTh NPOOJEMBI, KOTOPBIE MOXHO PEHIUTh IPU HOMOIIM (PU3MUYECKUX METOJOB,
UCIOJIb3Ysl OINMCAaHUE HCCICNOBAaHUSA, BBIICIATH IIPOBEPSIEMOE IPEAIOJIOKEHUE, OLCHUBATh
IIPAaBUJIBHOCTh IIOPsIIKA IIPOBENCHMS UCCICAOBAHMSA, JelaTb BBIBOABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUIN U OTIBITOB;
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® [POBOJUTH OMbITHl 1O HAOIIOIEHUIO (PU3NYECKUX SIBICHUN WM (U3UYECKUX CBOMICTB Tell
(u3yuyeHue BTOpPOro 3akoHa HbBIOTOHA, 3aKOHa COXpAaHEHHWS SHEPruu, 3aBUCUMOCTh IepUoja
KoJjeOaHUi MPY>KUHHOTO MasTHUKA OT MAacChl Tpy3a U KECTKOCTU TPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOAHUH, MPSMOJIMHEHHOE PacIIPOCTPAHCHHE CBETA, pa3liosKeHHe OeIoro cBera
B CIIEKTP, U3YUYEHHE CBOMCTB N300paxKeHHs B IUIOCKOM 3€pKajie M CBOMCTB M300pakeHUs MpEAMETa B
coOuparomieid  JinH3e, HAOMIOJEHUE CIUIOUIHBIX W JIMHEHYaThIX  CHEKTPOB  HM3JIYUYECHHS):
CaMOCTOSITENTLHO COOMPATh YCTAaHOBKY W3 HM30BITOYHOrO Habopa OOOpYHOBaHUS, OMUCHIBATH XOJ
OTIBITA U €r0 PEe3yIbTaThl, POPMYIUPOBATEH BHIBOIHI,

® [POBOJUTH MPU HEOOXOTUMOCTU CEPHUIO MPSIMBIX U3MEPCHHIA, OTPEICIisis CPEIHEe 3HAUCHUE
u3MepsieMoil BelW4YuHBbl ((POKYCHOE paccTOsSHUE COOUparomell JHH3bI), O0OOCHOBBIBATH BHIOOD
croco0a u3MepeHust (M3MEPHUTEIILHOTO MPUOopa);

®  MPOBOJUTH MCCIEAOBAHUE 3aBHCUMOCTEH (PU3NYECKUX BEIUYHH C UCIIOJIb30BAHUEM MPSMBIX
U3MEpeHuil (3aBUCUMOCTh MYTH OT BPEMEHH MPU PABHOYCKOPEHHOM JABM)KEHHM 0O€3 HayallbHOM
CKOpPOCTH, TIeproJia KoJieOaHWH MaTeMaTHYeCKOro MAasTHHKA OT JUIMHBI HUTH, 3aBHCHUMOCTH YTJIa
OTpaXCHHS CBETa OT yrja MaJeHUus W yria MPeIOMIICHUsS OT YIJIa TaJCHUS). TUIAHUPOBATH
UCCIIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPAaTh YCTAaHOBKY, (PUKCHPOBATH PE3YJIbTAThl IMOIYYCHHOMN
3aBUCHUMOCTH (DU3MYECKHUX BEJIMYHMH B BHJIE TaOIHIl U IpaduKoOB, AeJaTh BHIBOJBI MO pe3yibTaTaMm
UCCIIC/IOBaHMS;

® [POBOJUTH KOCBEHHbIE M3MEPEHUS (DU3MUECKUX BEIUYUH (CPEIHss CKOPOCTh M YCKOpPEHHUE
TeJla TPU PAaBHOYCKOPCHHOM JBMKCHHUH, YCKOPEHHE CBOOOJHOTO MAJCHUS, KECTKOCTh IMPYKUHBI,
KO3 (ULUEHT TpPEHUs CKOJBXKEHMs, MeXaHuueckas padoTa W MOIIHOCTb, 4YacTOTa U MEPUOJ]
KoJe0aHUi MaTeMaTUYecKOro W MPYKUHHOTO MasTHUKOB, ONTHYECKas CcHjia COOHMpAIOIIEi JHH3HI,
paaMoaKTUBHBIN (OH): MIAHUPOBATh U3MEPEHHs, COOMpATh HSKCIEPHUMEHTAIbHYIO YCTAaHOBKY U
BBITIONTHATh M3MEPEHUs, CIeAys TPEUIOKCHHOW WHCTPYKIIMH, BBIUUCIISATH 3HAUYCHUE BEIMYUHBI H
aAHATM3WPOBATH IMOTYICHHBIE PE3YJIBTATHI C YUETOM 3a/IaHHOM MOTPEITHOCTH H3MEPECHHU;

e  CoOIIOJaTh MTpaBUJIa TEXHUKU 0€30MacHOCTH NP paboTe C TabopaTOPHBIM 000PYI0BAaHUEM,

e pa3nuyYaTh OCHOBHBIC MPHU3HAKK HM3YyUYEHHBIX (U3NYECKUX MOJETeil: MaTepuaibHas TOYKa,
aOCOIFOTHO TBEPJOE TENI0, TOYCUHBIM MCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, TUTAHETApHAs MOJICIb
aToMa, HYKJIOHHAsI MOJIeNTb aTOMHOTO SI/1pa;

®  XapaKTepU30BaTh MPUHITUILI JCHCTBHS W3YYCHHBIX MPHOOPOB M TEXHUYECKHUX YCTPOKMCTB C
OTOPO¥ HAa WX OMHCAHUsA (B TOM YHCIIE: CIIUOMETP, JaTYMKHU MOJIOKESHHUSI, PACCTOSHUS U YCKOPEHUS,
pakera, dXO0JOT, OYKH, MEPUCKOT, (oToanmapar, ONTHUYECKHE CBETOBOMBI, CIIEKTPOCKOI, TO3UMETP,
kamepa BuibcoHa), WCMONB3ys 3HAHUS O CBOWCTBAX (DU3MYECKUX SBICHUUW W HEOOXOIUMBIC
(u3HYecKre 3aKOHOMEPHOCTH;

®  HCIIOJIB30BAaTh CXEMbl W CXEMATHYHBIC PUCYHKH W3YYCHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTEIIBHBIX TPUOOPOB W TEXHOJOTHYECCKUX IPOICCCOB NMPU PEHICHUH YIeOHO-TIPAKTHUICSCKHUX
3a/la4, ONTHYECKHE CXEMBl UISI TMOCTPOSHUS H300paKCHHH B IUIOCKOM 3€pKaje u coOuparomieit
TUH3E;

® PUBOAUTH MPUMEPHI (HAXOIUTHh HH(OPMALIHIO O TIPUMEpax) MPAKTUIECKOTO UCTIOIb30BaHUS
(bM3UYECKUX 3HAHWW B MOBCEIHEBHOM JKM3HU I oOecredeHusi 0e30MacHOCTH MPpHU OOpareHuu ¢
npubopaMu ¥ TEXHUYECKUMHU YCTPOICTBaAMH, COXpaHEHHsS 3JI0pOBbS M COOJIOACHHUS HOPM
HKOJIOTMYECKOTO MOBEICHUS B OKpY’KaIOLEeH Cpene;
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® OCYyHIeCTBJIATH TNOUCK uHMoOpMauuu  ¢unmdyeckoro cojepkanus B HHrepHere,
CaMOCTOSITENIbHO (HOPMYJIHPYS MOMCKOBBIN 3ampoc, HAXOAUTH IYTH ONPENENICHUS JOCTOBEPHOCTU
MOJTyYeHHOM NH(pOpMAIMK HA OCHOBE MMEIOILUXCS 3HAHUN U TOTIOIHUTEIbHBIX HCTOYHUKOB;

®  CIIOJIb30BAaTh IMPHU BBIIOJHEHUH YYEOHBIX 3a/laHuil HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
($u3NIEeCKOTo Cofep KaHusl, CIIPaBOYHBIE MaTepUalbl, pecypchl cetu VHTepHeT, BiIaneTh npuémMamMu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIK U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

e co3laBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBEe HMH(pOpManuu U3
HECKOJIbKUX HMCTOYHUKOB (PU3UYECKOTO COJACPXKAHUA, MyOIMYHO TMPEICTABIATh PE3yIbTATHI
IIPOEKTHOM WJIM UCCIIE0BATEIbCKON A€ATEIbHOCTH, IIPU 3TOM I'PAMOTHO HCII0JIb30BATh M3Y4YEHHBIN
MOHATUMHBIN anmnapar U3y4aeMoro pasena GU3UKU U COMPOBOXKIATh BHICTYILIEHUE MTPE3EHTAIIHEH C

yu€TOM 0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB.

TemaTnuyeckoe nIaHUpPoOBaHUeE ¢ y4eToM padoueii [IporpaMmmMbl BocniuTaHus ¢
YKa3aHMEM KOJIMYeCTBA YaCOB, OTBOAUMBIX HA M3yYCHHE KAXKIO0H TeMbI

7 KIIACC

Mopnyas pa6oueii [Iporpammbl KosmmuecTBo yacos
N HauMeHoBaHHUe BocnuTaHus «IIKoJIbHBINA YPOK» Ja6op
[1)
pa3iesioB U TeM KoHTpo | aTopH
n/n Bcero P P
NPOrpamMMblI JIbHbIE ble
padorsl | padoT
bl
®usuka u eé poan B | /CHb 3HAHHH
MexayHapoIHbIl JI€Hb PaclpOCTPaHEHUS
MO3HAHUHU JLYHApOZL 8 pacripoctp
IPaMOTHOCTH. 6 2
OKpyzkaioluero MexyHapoaHbIil J€Hb MaMsATH KEPTB
Mupa dammzma
MexnyHapoaHbIl 1€Hb MUpa
Henb rocymapctBeHHOro ¢ara u repOa
PecnyOnuku  KpeiM  MexayHapoIHbIi
IlepBoHayajibHbIE .
JIEHb MOXKWIBIX JIFOJIEU
CBEJICHUA O . 5 1
BCGMI/IpHBII/I ACHb YUYHTCIIA.
CTPOCHMH BellecTBa
JleHp HapOJTHOTO €MHCTBA
MexTlyHapOIHbINM I€Hb NMPOTUB (aln3ma,
pacus3Ma U aHTHCEMUTH3Ma
BcemupHblli  J1€Hb Hayku 3a MHP H
pa3BUTHE
JBuKeHUe 1 .
. BcemupHsIii 1€Hb TENEBUIACHUS.
B3aUMOJeHCTBHUE . 21 1 3
Me:xyHapOIHBIN I€Hb CIIEBIX
TeNa
[ens marepu B Poccun
BcemupHnsrii gens 60ps6s1 co CITH oM
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JlaBJieHre TBepaAbIX
TeJ, JKHIAKOCTEel 1
ra3os

Mex1yHapOaHbIN 1€Hb HHBAIUIOB

MexnyHapoaHbIi JICHb JIETCKOTO
TEJECBUICHUS U PAIUOBEILAHUS
JleHb mamMATH KpBIMYAaKOB M €BPEEB —

JKEpPTB HaM3Ma

[enn KOHCTUTYLIUU Poccuiickoi
denepaununllens Pecrybmku Kpeim

JleHnb maMaATH )KepTB X0JIOKOCTa

[enb Pocculickol Hayku

JleHp naMsATH 0 pOCCUSIHAX, UCIIOTHUBLIMX
CITyKeOHBII JOJIT 3a  mpenenamu
OreuectBa./lens 3amuTHUKa OTeuecTBa
BceMupHsbIli 1IeHb UMMYHHTETA
BcemupHbIii 1eHb TpaKIaHCKONW 000POHBI

21

Pabora u
MOIIHOCTb.
JHeprus

MexnyHapoIHbIN KEHCKHM JI€Hb

Jenb obmexpeiMckoro pedepenayma 2014
roja

Henb Boccoequnenns Kpeima ¢ Poccueit
Bcemupssiii /IeHb 310pOBbs

Bcemupnsbiii JleHp aBUaliuu 1 KOCMOHABTHUKH.
Hens Koncturyuuu pecnydnuku Kpbim
JleHb nmo>xapHO# OXpaHbl

Mexaynaponusiil Jlens Becunsl u Tpyna

Henb panmo.

Jlenp  BouwHckoii  cmaBel  Poccuu. J/IeHb
[ToGenpl coBerckoro Hapoaa B Benmkoii
OteuecTBeHHOI BorHe 1941-1945 romoB
MexayHapoIHbIN J€Hb CEMbU

12

HUTorosoe
MOBTOpPEeHHE

JleHb TaMATH OKEPTB JEMOPTAlMU U3
Kpbiva
OcHOBEBI 0€30aCHOCTH

UTOI'O

68

12
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8 KVIACC

n/n

HauMenoBanue
pa3aesioB U TeM
NPOrpamMMbl

Monayab padoyeii Ilporpammbi
BocnuTanus «lIkoabHbIH ypoKk»

KoaunuecTBO 4acoB

Kontpo
JIbHbIE
padoTsbI

Bcero

Jlabopar
OpHbIe
padoTsbI

TensoBble ABJIeHUA

Jlenn 3HaHUI
Mex1yHapOaHbI J€Hb PacIpOCTPaHEHHUS
IPAaMOTHOCTH.

MexyHapoaHblii JA€Hb MaMsATH KEPTB
dammzma

MexayHapoIHbIN JE€Hb MUpa

Jlenp rocymapcTBeHHOro (uara U repoda
Pecnyomukn  Kpbeim  MexayHapogHbIi
JIEHb MOXWIbIX JIIOIEH

BcemupHbIil 1eHb yUUTES.

JleHb HapOJIHOTO €MHCTBA
Me:x1lyHapOIHbIM €Hb NMPOTUB (alu3ma,
pacuszMa U aHTUCEMHUTH3Ma
BcemupHblli  1eHp Hayku

pa3BUTHEC

32 MHp U

28 2

DIIeKTpUYeCcKHe U
MATrHUTHBIE
SIBJICHUS

BceMupHblii 1eHb TEIEBUICHHUS.
Mex1yHapOHBIN IEHB CIENBIX
[Jeunb Marepu B Poccun

BcemupHnslii g1ens 60ps6s1 co CITH oM
Mex1yHapOAHBIN I1€Hb NHBAIUIOB
Mex1yHapoaHbIi JICHb
TEJIEBUIECHUS U pAIMOBEIIaHUS
JleHb mamsATH KpBIMYAKOB U €BPEEB —

JCTCKOI'O

KEPTB HaIlM3Ma

Jenn

denepanuu/lens PecriyOmuku Kpeim

KOHCTUTYLIUU Poccuiickoi
[leHnp maMaATH )KepTB X0JIOKOCTa

Jenb Poccuiickoi Hayku

JleHb maMsITH 0 pOCCHUSIHAX, UCTIOJTHUBILINX
CITy’K€OHBII JTONT 32 mpeienaMu
Oreuectna./lenp 3amuTHIKa OTedecTBa
BcemupHsIii 1eHb UMMYHHUTETA

BcemupHBIii 1eHb IpakJaHCKOH 000POHBI
Mex1yHapOoaHbIH )KEHCKUH €Hb
Henb obmexpsiMckoro pedepenayma 2014

roza

Henb Boccoequnenns Kpeima ¢ Poccueit
Bcecemupusiii [IeHb 310pOBbs

Bceemupnsii Jlenp aBuaniud ¥ KOCMOHABTHKH.

37 3
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Jenp Koncrurynuu pecryonuku Kpbim
JleHb oXxapHOU OXpaHbl

MexnyHaponssiil Jlens Becnsl u Tpyaa

enb paamo.

Jenr  BomHCckoW  cmaBel  Poccuu. JleHb
[ToGenpl coBeTckoro Hapoja B Bemukoi
OteuecTBeHHOII BorHe 1941-1945 roxos
Mex1yHapOAHbIN I€Hb CEMbU

]_ICHB nmaMATH KCEPTB ACIOPTAMU U3

Hrorosoe
OBTOpPEHHE Kpeima 3
1 P OcHOBBI 0€30ITaCHOCTH
UTOIro 68 12
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9 KVIACC

n/n

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMMbl

Mopnyas paGoueii [Iporpammsl
Bocnutanus «lIkoabHbIH ypoKk»

KoauuecTBO 4acoB

Kontpo
JIbHbIE
padoThI

Bcero

Jlabopat
OpHbIE
padoThI

MexaHuuyecKue siBJIeHUS

Jlenb 3HaHU

Mex1yHapoaHbIi
pacrpoCTpaHEeHUs] TPAMOTHOCTH.
Mex1yHapOAHBIN JEHb NaMATH XKEPTB

JCHb

¢ammzma
MexnyHapoaHblld J€Hb MUpa

Jlenp ToOCymapcTBeHHOTo (uiara u
repOa
MexnyHapoHbII

PecniyOnuku Kpbim

J€Hb  TOXHUJIbIX
JIoen

BcemupHbIil 1eHb yUUTES.

JleHb HapOJIHOTO €MHCTBA
Mex1yHapoaHbIi JICHb MIPOTHUB
¢damm3ma, pacusMa U aHTUCEMUTU3MA
BceMupHblli 1€eHp HayKd 3a MUP U
pa3BUTHE

BcemupHbli 1€Hb TEIEBUICHUS.
MexayHapoaHbIl J€Hb CIENbIX

[enp marepu B Poccun

Bcemupnsiii

CIUJom

JeHb  OoprOBI  CO

40 2

Mexannueckue
KO0J1e0aHUS U BOJHBI

Mex1yHapOAHBIN I1€Hb NHBAIUI0B

MexnyHaponHblli  JI€Hb  JETCKOIO
TEJIEBUJICHUS U PAJUOBEILIAHNS
JleHb mamsATH KpPBIMYAKOB U €BPEECB —

JKEpPTB HalM3Ma

[enn

denepanuu/lens PecriyOnuku Kpeim

KOHcTUTYIMu  Poccuiickoin

JleHpb maMATH )KepTB X0JIOKOCTa
Jenb Pocculickol Hayku

15 2

JJIeKTPOMAarHMTHOE 10J1e
U JICKTPOMArHUTHBIC
BOJIHBI

Jenn
WCIIOJTHUBIIINX CIIY’)KEOHBIA JTONT 3a

IIaMATH (0) poccusHax,

npenenamu OTedecTna.

CaBeToOBbBIC ABJICHUA

[enn OreuecTBa
BcemupHslii 1eHb UMMYHHUTETA

BcemupHsbiii JICHb rpak1aHCKOU
000poHBI MeEXTyHAPOIHBIN JKEHCKUN

3alUTHHUKA

15
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JIEHD

Jlenp oOmekpeIMCKOTO pedeperayma
2014 rona

Henb  BoccoenuHeHust Kpeima ¢
Poccuent

Bcemupnsbiii [leHb 310pOBbs

Bcemuphbiii eHb aBuaIyu u
5 KBaHTOBBIE SIBJICHUSI KOCMOHABTHKH. 17 3
Henp  KoHcTHTYyUIMHM  peciyOJIMKH
Kpsim
JleHb nmoxxapHOM OXpaHbl
Mexnynaponnsiii Jlens BecHel u Tpyna
Jenb panmo.
Jenb BouHCKoM ciaBbl Poccun.
Henp IlobGenpl coBeTcKOro Hapoja B
CTtpoeHue 1 3BOTIOIHUA Benukoit  OTedyecTBEHHOM  BOIHE
6 . 6
Bcesniennoii 1941-1945 ronos
MexayHapoaHbIi J€Hb CEMbU
HUTorosoe noBropenue JeHp mamMATHU KepTB AENOPTALUU U3
71 [ToBTOpenue u o6od6menne | Kppima 3
o coJiepKaHus Kypca OcHOBBI 6€30MaCHOCTH
¢busuku 3a 7-9 knacc
UTOTrO 102 21
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