MYHULMNANbHOE
ABTOHOMHOE
OBLLEOBPA3OBATE/IbHO
E YYPEXOEHWE CPEQHAA
OBLLIEOBPA3OBATE/IbHA
A LWKOJIA N2 69 TOPOJIA
TIOMEHW UMEHW TEPOA
COBETCKOIO COI03A
VBAHA NBAHOBWNYA
OEAOHUHCKOro

Moanycaro Ludposoit
noanvcsio: MYHVLMMANBHOE
ABTOHOMHOE
OBLUEOBPA3OBATENIbHOE
YUPEX[EHVIE CPEAHAR
OBLUEOBPA3OBATENbHAA
LUKONA Ne 69 TOPOJIA
TIOMEHU UIMEHM FEPOA
COBETCKOTO COI03A UBAHA
VIBAHOBUYA
OEAIOHUHCKOTO
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AHHOTaNuA
K padoyeii nporpamme yue0HOro npeamera «Ouznka»

7-9 kJaacc
ba3oBblii ypoBeHb
2023-2024 y4eoHblii roa

1. PaGowas mporpamma yueOHOro mpeamera «®Du3uka» MOATOTOBIEHA HAa OCHOBE CIIEAYIOLIMX

HOPMATUBHO - IIPAaBOBbLIX JOKYMCHTOB:

®denepanbHOro 3akoHa oT 29.12.2012 N 273-@3 (pen. ot 17.02.2023) "O6 obpa3zoBaHuu B
Poccuiickoit deneparuun (¢ u3M. u 101., BCTYIL. B cuiy ¢ 28.02.2023);

®denepanpHoro 3akoHa ot 24 centsaops 2022 r. Ne 371-03 «O BHeceHHM W3MCHEHUH B
®denepanbHbIii 3aKk0H «O0 00pazoBanuu B Poccuiickoii denepanumy;

®denepanpHoro 3akoHa ot 27.07.06 Ne 149-®3 "O6 wunbpopmanmu, WHPOPMAIMOHHBIX
TEeXHOJOTUsIX U 0 3aumTe unopmanuu", denepansHomy 3akony ot 27.07.06 Ne 152-d3 "O
nepcoHaNbHBIX JaHHBIX", DenepanbHOMY 3akoHY OT 29.12.10 Ne 436-®3 "O 3ammure aeteit
0T UH(pOpPMALIMHU, IPUYUHSIOIIEH Bpe UX 3/J0POBBIO U PA3BUTUIO";

[Ipukaza Munnpocsemenuss Poccun ot 08.11.2022 Ne 955 «O BHeceHMHM U3MEHEHHWH B
HEKOTOpbIe TpHKa3el MuHHCTEpCcTBAa OOpazoBaHus u Hayku Poccuiickoit denepanmu u
MunuctepctBa npocseuieust Pocculickoit @enepauuu, kacawomuecs PI'OC olOmiero
oOpa3zoBaHMs U 00pa30BaHM OOYYAIOUIMXCS C OTPAHUYCHHBIMUA BO3MOXXHOCTSIMHU 37J0POBbS
1 YMCTBEHHOH OTCTaJIOCThIO (MHTEIIEKTYyaJIbHBIMU HApYLICHUSIMH );

[Ipukaza MunucrepcrBa npocsemieHuss PO or 05 nexabpst 2022 Ne 1063 «O BHeceHuu
n3MeHeHni B [Topsimok opraHn3aiuy u OCYIIECTBICHUSI 00pa30BaTENbHON JESITEILHOCTH I10
OCHOBHBIM 00111€00pa3oBaTeIbHBIM IIpOrpaMMaM — 00pa30BaTENIbHBIM IIporpamMmam
Ha4yaJIbHOTO OOIIETr0, OCHOBHOI'O OOIIET0 U CPEHETO OOIIEro 00pa30BaHUsl, YTBEPKAEHHBIN
npuka3oM MunucrepcTBa npocsenieHus Poccuiickoit penepamuu ot 221 mapra 2021r. Ne
1152,

CanlluH 1.2.3685-21
O6e3omacHocTM M (MiaM) O€3BpeAHOCTH Ul 4YeJoBeKa (akTOpPOB cpeabl OOUTaHMA,
YTBEPXKACHHBIX ITOCTAHOBJIEHHEM [JTITaBHOTO TOCYAapCTBEHHOIO CaHUTAapHOrO Bpaya
Poccuiickoit @enepanuu ot 28.01.21 Ne 2;

CIT 2.4.3648-20
BOCIIUTaHUS M OOy4YeHMs, OT/AbIXa U O3JJ0POBJEHHUS JIETeH M MOJOAEKH, YTBEPXKIECHHBIE
IIOCTAaHOBJICHMEM [ 71aBHOrO TOCYIapCTBEHHOI'O CaHMTapHOro Bpada Poccuiickoit
®enepaunn ot 28.09.20 Ne 28;

[Ipukaza Munucrepcrsa npocsemienus: Poccuiickoit @enepaunn ot 30 centsaops 2022 r. Ne

"I'urueHnyeckre HOPMATHBBI U TpeOoBaHMS K 0OECHEYEHHUIO

"CaHUTapHO-AMUIEMUOJIOTUYECKHE TpeOOBaHUs K OpraHu3alusM

874 «O06 yrtBepxknenun llopsinka pa3pa®oTku M yTBepkIeHHs (eepanbHbIX OCHOBHBIX
001eo0pa3oBaTeNIbHBIX HporpaMM»  (3aperucTpupoBaHo B MUHHCTEPCTBE OCTHIIMU
Poccuiickoit ®eneparum 02.11.2022, Ne 70809);

IIpukaza MunucrepctBa npocsemenus Poccuniickoit ®enepaunn ot 18 mas 2023 r. Ne 370
«O06 yTBepxkeHUM (enepasbHOM 00pa30BaTENbHOM MPOrpaMMbl  OCHOBHOTO OOIIEro
o0pa3oBaHU;

[Tpukaza Munucrepcrsa npocsemnienusi Poccuiickoit denepannu ot 31.05.2021 Ne 287 «O6
YTBEP)KICHUU (peiepaibHOTO TOCYAapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHAAapTa OCHOBHOTO
obmiero oopazoBanus» (3apeructpupoan 05.07.2021 Ne 64101);



e [lIpukasa MunucrepcrBa npocsenienus Poccuiickoit @enepanuu Ne 568 ot 18.07.2022 "O
BHECEHUU W3MEHEHMH B (elnepanbHblii TOCYyJapCTBEHHBIN 00pa3oBaTeNIbHBIN CTaHIapT
OoCHOBHOTO 0011ero oopa3zoBanus" (3apeructpuposan 17.08.2022 Ne 69675);

e [lpukaza MunuctepctBa npocemieauss P® ot 02.08.2022 Ne 653 «OO06 yTBepkIeHUU
(benepanbHOro MepedHsl SJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpCOB, MAOMYIIEHHBIX K
UCIOJIb30BAaHUIO TPU  pealu3aliy  HUMEIOMIMX TOCYJapCTBEHHYIO  aKKpeIUTaIUio
obpazoBarenbHbIX mporpamm HOO, OO0, COO» (3apeructpuponan 29.08.2022 Ne 69822);

e [lucekma MunucrepctBa npocpenieHus PP ot 16.01.2023 Ne03-68 «O nHampaBieHUH
nHpopmanun» (nHGOpMaIUs o BBeeHUH (eepaIbHBIX OCHOBHBIX 00I1e00pa30BaTeIbHbBIX
porpamm);

e [lucema MunucrepcrBa mnpocsemieHuss P® ot 13.01.2023r. Ne03-49 «O HampaBieHuun
METOJIMYECKUX PEKOMEHIAIM» OCBOCHUSY IMPOTrpaMM HAdajIbHOrO OOIIEr0, OCHOBHOTO
o011ero U cpeaHero oomiero 0opa3oBaHusl);

e VYcraa MAOY COUI Ne 69 ropona Tromenu B penakiuu ot 01.02.2022 ropa;
e VueOHnoro miana MAOY COUI Ne69 ropona Tromenu Ha 2023-2024 y4ueOHBII o1,
2. OO6mas xapakTepucTuka yueOHoro npeamera «Du3ukay.

Kypc ¢usukn — cucremooOpa3yromuii Uisi €CTECTBEHHOHAYYHBIX Y4E€OHBIX IPEIMETOB,
MIOCKOJIbKY (PM3UYECKHE 3aKOHBI JIS)KAT B OCHOBE IPOLECCOB M SIBJICHHM, M3y4aeMbIX XHUMHEH,
Oouosiorueit, acTpoHoMHerd U (Qu3nUecKoi reorpadueir. dusnka — 3TO HPEAMET, KOTOPHIA He
TOJIBKO BHOCHT OCHOBHOM BKJIaJl B €CTECTBEHHOHAyYHYIO KapTHHY MHpa, HO U IPEJOCTaBIIsET
HanOosee sicHble 00pas3libl NPUMEHEHHsS HAyYyHOTO METO/a IO3HAHUS, T.e. cloco0a MOIydeHHs
JOCTOBEPHBIX 3HAHUH 0 MHUpe. DTO MpeIMeT, KOTOPbIM HapsAgy ¢ JPYTMMHU €CTECTBEHHOHAyYHBIMU
npeaIMeTaMu JOJDKEH JaTh IIKOJbHUKAM IpPEACTaBiICHHUE OO0 YBJIEKAaTEIbHOCTH HAYy4YHOI'O
HCCIIEIOBAaHMSL U PAZIOCTH CAMOCTOSATEIBHOTO OTKPBITHS HOBOT'O 3HAHMUS.

Opnna W3 TWIaBHBIX 3ajad (U3MYECKOTr0 00pa3oBaHUS B CTPYKType oOuiero ooOpa3zoBaHUs
COCTOUT B (DOPMUPOBAHMM €CTECTBEHHOHAY4YHOI IPaMOTHOCTHM M MHTEpeca K HayKe Yy OCHOBHOIA
Macchl O0yyaroluXcs, KOTOpbIe B JajbHeHeM OyAyT 3aHSAThl B CaMbIX pa3HOOOpa3HbIX cdepax
nesrenbHOCTH. Ho He MeHee BakHOH 3ajaueil sBIsieTCs BBIABICHHWE M MOATOTOBKA TaJTAHTIMBBIX
MOJIOZIBIX ~ JIIOAEH JUIsl TNpOJNOJDKEHWs O00pa3oBaHMsS W JajbHeimed mnpodeccuoHaIbHOU
JeITeIbHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX HCCIIEOBAHUM M CO3AaHUU HOBBIX TEXHOJIOTHH.
CornacHo NpPUHATOMY B MEXIYHapOJHOM COOOHIeCTBE ompeAencHuo, «EcrecTBEeHHOHay4Has
IPaMOTHOCTh — 3TO CIIOCOOHOCTh 4Ye€JOBEKa 3aHMMAaTh AKTUBHYIO TPAXKJIAHCKYIO MO3MILHUIO I10
OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMH HAyKaMH, U €r0 TOTOBHOCTb
MHTEpecOBaThCsl 4 €CTECTBEHHOHAyYHBIMU HJesiMU. HayuyHO TrpaMOTHBI 4YeOBEK CTPEeMHTCS
Y4acTBOBaTh B AapTyYMEHTHUPOBAHHOM OOCYKICHHH NpPOOJIEM, OTHOCSAIIMXCS K €CTEeCTBEHHBIM
HayKaM ¥ TeXHOJIOTUSM, YTO TPeOyeT OT HEero CieyIOIUX KOMIETEHTHOCTEH!:

— Hay4HO OOBSACHATH SIBJICHUA,
— OICHHBATh U IIOHUMATh 0COOEHHOCTH HAy4YHOI'O UCCIICAOBAHUA,

— HMHTEPIPETUPOBATh JAHHBICE M MCIIOJIB30BaTh HAyYHBIE [10KA3aTEJIbCTBA ISl IOJYYEHHUS
BBEIBOJIOB.

N3yuenne  ¢u3uku  cnocoOHO  BHECTH — pellalouMii  Bkiag B (opMupoBaHue
€CTECTBEHHOHAYyYHOU IPaMOTHOCTH O0yYarOIINXCA.

3. Uenu u 3a1a4n nzyueHus yue6Horo npeamera «Du3uKa.
[lenn wu3ydyeHuss (QU3MKKM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS ONpEICTCHBI B

Konuenmun npenogaBanusi yueOHoro npeamera «®dusnka» B 0o0pa3oBaTeNbHBIX OpPraHU3ALMIX
Poccuiickoit ®enepauuu, peaqu3ylOLMX OCHOBHBIE 00IIe00pa3oBaTeIbHbIE MPOrPAMMBI,



yTBepKI€HHON pemeHueM Komternn MunncTtepcTBa mnpocBemieHus Poccuiickoit denepanuu,
npotokoi ot 3 nexadps 2019 r. Ne I[TK-4BH.

Lenu nzydyenust pu3uKu:

— npuoOpeTeHHe MHTepeca U CTpeMJIeHHs] OOydYaroluXcsl K HAyYHOMY H3YYEHHIO MPHUPOJIBI,
pa3BHUTHE UX UHTEIUICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

— pa3BUTHE TMPEACTAaBICHUH O HAyYHOM MeETOoAe TMo3HaHus ©  (opmupoBaHUe
HCCIIEIOBATENIbCKOIO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

— (¢opMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS Kak pe3ylbTaTa HU3Y4YeHHS OCHOB CTPOCHHUS
MaTepud U QyHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;

— (¢dopMHUpOBaHUE MPEACTABICHUN O posid (PU3UKHU IS pa3BUTHs JAPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH Y TEXHOJIOTHIA;

— pa3BUTHE TMPEACTAaBICHUH O BO3MOXHBIX chepax Oyaymed  mpodeccHoHATBHOM
NeSITeIbHOCTH, CBSA3aHHOM C (DU3MKOM, MOJATOTOBKAa K JalbHEHIIEMY OOY4YEeHHIO B 3TOM
HaIpaBIICHUU.

JocTmkenne 3TUX IIeJIed Ha YpOBHE OCHOBHOTO oOIero ooOpa3oBaHUsi 00eCleYUuBaCTCA
peIICHHEM CIICAYIONIHNX 3a/1a4:

— TnpuoOpeTeHHe 3HaHWM O JAMCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAHUYECKHX, TEIUIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SBJICHHSX;

— TNpuoOpeTeHre yMEHWI ONHUCHIBATh U OOBSACHITH (DM3WYECKHE SBICHHUS C HCIIOJIBb30BAaHUEM
MOJYYEHHBIX 3HAHUI;

— OCBOGHHE METOJIOB PEIICHHSI MPOCTEHININX pacuETHBIX 33/1a4 C UCTIOIb30BaHUEM (PU3UIECKUX
MojieTiell, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

— pa3BUTHE YMEHMH HAOIIOJATh MPUPOIHBIC SIBICHUS U BBIOJHATH OIBITHI, J1aOOPAaTOpHBIE
paboOTBl M OKCHEPUMEHTAJbHBIE HCCIEIOBAaHUS C HCIHOJIB30BAHUEM HM3MEPHUTEIBHBIX
MpUOOPOB;

— ocBoeHHEe TpuUEMOB paboThl ¢ HH(pOpManue (U3NUIECKOr0 COJEepkKaHUsA, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX TOCTH)KEHUSIX (M3WKH; aHAIH3 M KPUTUYECKOE OIICHWBAaHHE
uH(pOpMaINH;

— 3HAaKOMCTBO co cepamMu MpodecCHOHATBLHON AEATENbHOCTH, CBSI3aHHBIMH C (DU3MKOH, M
COBPEMEHHBIMU TEXHOJIOTMSIMHU, OCHOBAHHBIMHU Ha JOCTHXKEHUSIX (PU3NUECKON HAYKH.

4. Mecto yueOHOro npeamera «Pu3uka» B yueOHOM IUIaHE.

VYueOHbIi TUTaH Ha U3ydeHue GU3UKUA B 7-9 Kilaccax OCHOBHOM IIKOJIBI OTBOJIUT 2 Y4EOHBIX
yaca B HeJIeJIo B 7 U 8 Kilaccax M 3 yaca B HeZJeno B 9 kiacce, Bcero 238 ypokosB, 1o 68 4acoB B
roa B 7 u 8 kiaccax u 102 yaca — B 9 kiacce.

B nporpammy BBeneHo o6ob1aromiee noBTopeHne B 7 U 8 kilaccax 3a cuéT pe3epBa BPEMEHH,
MIPElyCMOTPEHHOIO B TEMAaTHYECKOM IIJIAHUPOBAHUU NPUMEPHOM INpOrpaMMbl, a B 9 Kiacce —
HOBTOPUTEIBHO-0000IIAIONHIT MOJTYIIb.

Jnst opranu3aniy KOJUIEKTUBHBIX M WHAUBUIYATbHBIX HAOMIOACHUN (DU3UYECKUX SBICHUN U
IPOIIECCOB, HM3MEpeHUs (U3NYECKMX BEJIUYMH W YCTAHOBJICHHMS 3aKOHOB, IOATBEPKICHUS
TECOPETUYICCKUX BBIBOJIOB H606XO)II/IMBI CUCTECMATHUYCCKas MMOCTAaHOBKA JEMOHCTPALIMOHHBIX OIIBITOB
yYUTEJIeM, BBINOJIHEHHE J1a0opaTopHBIX paboT yuamumucs.llepedens nabopaTopHbIX padoT
cocraBieH Ha ocHoBe @POII OOO wm ¢ yd4éroM CHUCKAa OHKCHEPUMEHTAIBHBIX 3aJaHUM,
npesuiaraeMsix B pamkax OI'D no ¢usuke.






AEINAPTAMEHT OBPA3OBAHUS AJIMHHHCTPAIIMH N'OPOJIA TIOMEHH

MYHHIHTIAJIBHOE ABTOHOMHOE OBUHIEOBPA3OBATEJBHOE YYPEKJAEHUE
CPEJHSASA OBIIEOBPA3ZOBATEJIBHASI LIKOJIA Ne 69
INOPOJA THOMEHH HMEHH I'EPOSI COBETCKOI'O COIO3A
HBAHA HBAHOBHYA ®EJIOHHHCKOI'O
( MAOY COII M 69 ropoaa Twmenn)

«Pacemorpenon «CornacoBanon»
, Pyxosogureas MO 2 Mefoancr
% /Hepanoscxas HA/ Ve one Joyprosa O.B./
INporokorNe 1 ot «28» asrycra 2023r. V29 » aarycra 2023,
PABOYAS ITPOI'PAMMA

y4ebHoro npeamera «Ouzukay
npeaMeTHOH 06nacTi «EcTecTBeHHO-HAYYHEIE IPEAMETH
A%4 OCHOBHOTO 001Iero obpazoBanns
(6azoBbIit ypoBeHs)
Cpok ocsoenus nporpaMmer: 3 roza (7 - 9 kracest)

Paspaborynk nporpamMmes::
yuntens Gusukn [lemsnekan JLA.

Tiomens, 2023



PabGouyasi nporpamma y4yeOHOro npeamera «@usuka»

7-9 kaacc
ba3oBblii ypoBeHb
2023-2024 y4eOHblIii roj

I. COAEPXXAHMUE YUYEBHOI'O ITPEJIMETA «®U3UKA»
7 KIIACC

Pa3znesn 1. ®usuka u eé poJib B NO3HAHUH OKPYKAKOIIEr0 MUPa

duzuka — HayKa O IpHPOAC. SIBneHus IIpUpOALI. dusnyeckue SABJICHUS: MEXaHUYCCKHUEC,
TCIJIOBBIC, DJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBLIC, 3BYKOBBIC.

@dusnueckue BenuuuHbl. M3mepenue Qusnueckux BenuuuH. Pusmyeckue npuOOpBHI.
ITorpemnocTs n3MepeHuid. MexayHapoaHas CUCTEMA €IMHULL.

Kak ¢usuka u 1pyrue ectecTBeHHbIE HAYKU W3Yy4YaloT MPUPOy. EcTeCTBeHHO-HAYUHBIH METOT
MO3HaHUsA: HAOJI0IeHUE, TOCTAHOBKA HAYYHOI'O BONPOCA, BBIBM)KEHUE THIIOTE3, SKCIIEPUMEHT 10
MPOBEPKE THMOTE3, OOBsICHEHWE HaOmogaeMoro siBieHusa. Onucanue (U3NYECKUX SBICHUN C
IIOMOUIBIO MOJIETIEH.

Jemoncmpayuu

1. MexaHWUYECKHUE, TEIUIOBBIC, JICKTPHUYCCKIE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
2. ®usudeckue TPUOOPHI M TPOLEAypa NPSIMBIX H3MEPEHUN aHAJIOTOBBIM H ITU(GPOBBEIM
puoOpoOM.

Jlabopamopuas paboma*

1. Onpez[eneHI/Ie OCHBI ACJICHHS IIKAJIbL H3MepHTeanoroan60pa.

Pa3nes 2. IlepBoHauyajibHbIE CBeleHUSI O CTPOCHHH BellleCTBa

CTpO@HI/Ie BCIICCTBA: ATOMBI U MOJICKYIJIbI, UX pPa3MCPhI. OHI)ITI)I, JOKAa3bIBAOIHUE JUCKPETHOC
CTPOCHHUC BCIUICCTBA.

JIBwxkenue wuactuil BemiecTBa. CBSI3b CKOPOCTH JIBIJKEHMSI YacTHI[ C TEMIIepaTypoil.
bpoynoBckoe nBuxkenue, auddy3us. BzaumonelcTBMe UACTHI] BEIIECTBA: MPUTSKEHHE U
OTTaJIKUBaHUE.

ArperaTtHble  COCTOSIHMS ~ BEIECTBA:  CTPOCHHME  TIa30oB, JKMAKOCTEM W TBEPABIX
(KpUCTaUIMYECKUX) TeNl. B3auMoOCBsI3p MeXIy CBOMCTBAMHM BEIIECTB B DPA3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOBI.

Jemoncmpayuu

1. HabGmoneHne 6pOoyHOBCKOTO JBHKEHUS.

2. Habmopaenue nuddysun.

3. HabOmronenwe sBICHWM, OOBSACHSIIONIMXCS TPUTSHKCHHUEM WM OTTAJIKUBAHUEM YaCTHII
BEILlECTBA.

Jlabopamopnas paboma
2. OreHka quaMeTpa aToMa METOJIOM PSIIOB (C MCITOJIb30BaHUEM (hoToTpadwii).

Paznen 3. /IBu:xeHue U B3auMo/ielicTBHE TeJl

131eck U nanee NPUBOIATCS TEMBI Ta0OPATOPHBIX PabOT, KOTOPHIE BEIOPAHBI M3 PACIIUPEHHOTO MEPEYHs TA6OPATOPHBIX
pabot u omnbIToB, npeanoxeHHbx B POIT OO0 c yuérom BeiOpanHoro YMK, umeromierocst 000pynoBaHus U CITHCKa
9KCHEPUMEHTAIBHBIX 3aJaHUH, TpeAjlaraeMbIX B paMKaX OCHOBHOTO TOCYAAapCTBEHHOTO 3K3aMeHa MO (hU3HKE.
(«ITpenmaraemslii B mporpamMme 1o (hU3HMKE MEepeyeHb JTabopaTOPHBIX pabOT M OIBITOB SBISIETCS PEKOMEH/IOBAHHBIM,
YUUTENb AeTaeT BBIOOP MPH MPOBEACHUH JIAOOPATOPHBIX PabOT M ONBITOB C YYETOM WHAMBHIYATBHBIX OCOOCHHOCTEH
0o0yJaromuxcs, CIHCKa SKCIIEPUMEHTAJbHBIX 3a/JaHUM, NpeajaraeMbIX B pPaMKaX OCHOBHOT'O TOCYAapCTBEHHOTO
sk3amena 1o ¢pusuke». (POIT OO0 (yrB. 12.07.2023), ¢. 5023))



Mexanundeckoe aBukeHne. PaBHOMepHOe W HepaBHOMepHOe ABWkeHHE. CkopocTh. CpenHss
CKOpPOCTH NP HEPABHOMCPHOM ABUKCHUMH. Pacuér IIyTH 1 BpCMCHU OABHUIKCHUA.

SIBnenne HHCPpLUUMU. 3aKoH HHCPLUH. BBaHMO,Z[efICTBPle TEJI KaK IIpUYMHA U3MCHCHHUA CKOPOCTHU
JIBIDKEHHS Teid. Macca Kak MCpa MHCPTHOCTHU TCJIA. II10THOCTE BeIIECTBA. CBs3b IUIOTHOCTH C
KOJMYCCTBOM MOJICKYJI B €JUHUILIC 00BEMa BE€IICCTBA.

Cuna kak xapakTepucTuka B3aumozeicTsus ten. Cuna ynpyroct u 3akoH I'yka. M3mepenue
CHJIBI C MTOMOIIBIO0 AUHAMOMETpA. SIBIeHHE TATOTeHUs U cuiia TshkecTd. Cuia TsDKECTH Ha JIPYruX
mwia"erax. Bec Tena. Heecomoctb. Cro)keHHE CuWIJI, HANpaBICHHBIX [0 OAHOM MPSIMOM.
PaBHopelictBytomas cuii. Cuna TpeHusi. TpeHue CKOJIbKEeHHUSI U TPeHUE MOoKosA. TpeHue B npupojae
U TEXHUKE.

Hemoncmpayuu

HabmtoneHne MexaHMYecKoro ABMKEHUS Tela.

N3mepenne cKkopoCTy NPSIMOJIMHEUHOTO IBUKEHHUS.
HaGnronenue siBieHUs: HHEPLIUU.

Habnronenne u3MeHeHUs! CKOPOCTH MTPU B3aUMOJICHCTBUN TEIl.
CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON MPSIMOM.

ogakrwdE

Jlabopamopmwvie pabomol

3. Ompenenenue cpenHEed CKOPOCTH CKOJIBXKEHUs Opycka WM IIapuka I10 HAKJIOHHOM
IIJIOCKOCTH.

N3mepenune o6bE€Ma Tena.

Onpenenenue MIOTHOCTH TBEPLOTO Tea.

I'panyupoBanue npyxussl. li3MepeHne cruibpl JTMHAMOMETPOM.

HccnenoBaHne3aBUCUMOCTH pacTsbKeHUs (IepopMaliui) NpyKUHbI OT IPUI0KEHHON CHIIBI.
HccenenoBanue 3aBUCHUMOCTH CHJIBI TPEHUs CKOJBXKEHUsS OT Beca Telna M Xapakrepa
COIPHUKACAIOIIUXCS TOBEPXHOCTEH.

N OA

Pa3nen 4. /laBienue TBEPABIX TeJl, KUAKOCTEH U ra3oB

Hasnenne. CriocoObl YMEHBLIEHUS] U yBeNWYeHMs naBiieHus. JlaBieHue rasa. 3aBUCHMOCTb
JaBJIeHUA Tra3a oT o0bEMa, TeMreparypsl. [lepenaua naBieHus TBEPABIMH TeIaMH, KUAKOCTIMU U
razamu. 3akoH [lackanmsa. [lHeBMaTHueckue MamIuHbI. 3aBUCUMOCTh JABIEHUS KUIKOCTH OT
riyounsl. ['uapocratudeckuii mapagokce. CooOriaromuecs cocyabl. [ uapaBmudeckre MeXaHHu3MBbl.

Atmocdepa 3emnn u armocdepHoe naaBieHue. [IpUuMHBI CylIeCTBOBAaHUS BO3AYIIHOMN
obonouku 3emau. OmbiTr Toppuuennu. M3mepeHue arMocepHOro gaBieHUs. 3aBUCUMOCTb
aTMoc(epHOro 1aBJIeHUsS OT BBICOTHI HaJl ypoBHEM Mops. [Iprbops! A u3mepeHus arMocpepHoro
JaBJICHHUSL.

JleiicTBrE KUAKOCTH W Ta3a Ha MOTPYXKEHHOE B HUX Teno. BrITanmkuBaromias (apxuMenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jemoncmpayuu

3aBUCUMOCTbD JaBIIEHUS T'a3a OT TEMIIEPaTyphl.

Ilepenaya naBiaeHUS )KUIKOCTHIO U Ta30M.

Coobmarommuecst CoCybl.

I'mppaBnuueckuit mpecc.

[IposiBnenue nefictBus aTMoc(hepHOTo JTaBICHHUS.

3aBHCHUMOCTh BBITAJIIKMBAIOLIEH CHIIBI OT 00BEMA MOrPYKEHHOM YacTH Tella U IUIOTHOCTU
AKHUJKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CUIIBI BECY BHITECHEHHON KUKOCTH.

ocoarwNE



8. VYcnoBwue 1utaBaHus TeN: TJIaBaHWE WJIU MOTPYKEHHE TEJI B 3aBUCUMOCTH OT COOTHOIIICHHSI
IJIOTHOCTEH Tena U )KUIAKOCTH.

Jlabopamopusie pabomol
9. HccnemoBanue 3aBHUCHMOCTH BBITAIKMBAIOIICH CUJIBI, JCHCTBYIOMICH Ha TEIO B KHUIKOCTH,
0T 00BbEMa OTPYKEHHOHN B KHUIAKOCTh YaCTH TeJIa ¥ OT IJIOTHOCTHU YKUIKOCTH.
10. BolsicHeHue yCIOBHS IJIaBaHUS TEI B )KUIKOCTH.
Pa3nea 5. PaGora n MOIIHOCTD. JHEpPrus
Mexanunyeckas padora. MOIIIHOCTb.

[IpocTeie MEXaHU3MBI: pbIYar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBWii0O paBHOBECHS pblyara.
[IpumeHneHne mpaBuia paBHOBECHsl phiuara K OJOKy. «3oj0Toe mpaBuio» MmexaHuku. KIIJI
MIPOCTBIX MEXaHU3MOB. [IpOCThIe MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckass dHeprusa. KuHetnueckas M moreHuuanbHas 3Heprus. [Ipespamienue omHoro
BUJIa MEXaHUYECKOW SHEPTUH B Ipyroi. 3aKOH COXpPaHEHUs SHEPTUU B MEXAHUKE.

Jemoncmpayuu

1. Ilpumepbl IPOCTHIX MEXaHU3MOB.
Jlabopamopuvie pabomol

11. UccnenoBanue ycioBUl paBHOBECHS phlyara.

12. N3mepenue KI1/] HaKIIOHHO# MIOCKOCTH.

O6o0maroniee NoBTOpeHne

8 KIIACC

Pa3gen 6. TerioBbie iBJICHUSA

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETHYECKOM TEOpUU CTPOCHHs BemiecTBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYJ. ONBIThI, MOATBEPKAAIOIINE OCHOBHBIE MOJIOXKEHHUS MOJEKYJISPHO-
KUHETHUYECKON TEOPHH.

Mogenu TBEPAOTO, XUAKOTO W Ta3000pa3HOTO COCTOSHUM BemlecTBa. Kpucramnmmdyeckue u
amopdusie Tena. OOBICHEHHE CBONCTB ra3oB, KUIKOCTEW M TBEPABIX TET HA OCHOBE IMOJOKEHUN
MOJIEKYJIIPHO-KUHETHUYECKOW Teopur. (CMauMBaHME M KalWUIAPHbIE SABJICHHS. TeIIoBOE
pacIIUpPEHUE U CKATHUE.

TeMnepaTypa. CBs3b TEMIICPATYPBI CO CKOPOCTHIO TCIIJIOBOI'O ABUIKCHUA YaCTHULI.

Buytpennsas osHeprus. CrnocoObl H3MEHEHHsT BHYTpPEHHEH OSHEpPruu: Termjomnepeaada |
coBeplieHne padoTsl. Bubl Temionepenaun: TEIONPOBOAHOCTh, KOHBEKIIHS, U3JIyUYEHUE.

KonnuectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BelIeCcTBAa. TelIooOOMEH | TelIoBOe
paBHOBecHe. YpaBHEHHUE TEIUIOBOTO OaaHca.

[InaBneHue M OTBEpJEBAHME KPHUCTANIMYECKUX BEHIECTB. YJI€NbHAas TEIJIOTAa IUIABJICHUS.
[TapooGpazoBanue u xkouAeHcarus. Mcnapenne. Kunenue. YnenpHas Teruiora mapooOpa3oBaHUS.
3aBUCHUMOCTh TEeMIIEpaTyphl KUTICHHs OT aTMOC(HEPHOTO AaBlieHUs. BIaxkHOCTh BO3ayXa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpuntumner paboTel TemwmoBbix npurareneii. KITJ[ termmoBoro asurarens. TenmoBeie ABUTATETH
Y 3a111Ta OKPY>KAIOILIEH Cpeibl.

3aKkoH COXpPAaHCHUS U IPEBPALICHUS DHEPIUK B TCILUIOBEIX MMpOLECCax.



Hemoncmpayuu

Habmronenne 6poyHOBCKOTO JIBHIKEHUS.

Ha6mronenue quddysun.

HaGmoienue SBICHUI CMAYUBAHMS U KAMJUTSIPHBIX SBJICHUM.
Habitoienue TemnoBoro pacimupeHus Ted.

W3meHeHue qaBiieHus ra3a Mpyu N3MEHEHUN 00bEMa U HAarpeBaHUH W OXJIXKICHHH.
[IpaBuiia u3MepeHus TeMIeparypsbl.

Bupel reruionepenauu.

OxunaxieHre Ipy COBepUICHUH PabOThI.

HarpeBanue nipu coBepiieHIH padOThl BHEITHUMH CHUJIAMH.

0. CpaBHeHuE TEIIOEMKOCTEN PAa3IMYHBIX BEIIECTB.

. Habmoienue xuneHus.

12. HaGmroeHre nocTosSHCTBA TEMIIEPATyphl IPU IJIaBICHUU.

13. Mopenu TeIIoBBIX IBUTATEICH.

BOoo~NoGO~WONE

[
[

Jlabopamopuwvie pabomol

1. HccnenoBaHue U3MEHEHUs CO BPEMEHEM TeMIIEpaTypbl OCTHIBAIOLIEH BOJIBI.

2. HccnenoBaHue siBICHHS TETNIOOOMEHA MPH CMEIIMBAHUY XOJIOJHON M TOPSTYEH BOMIBI.
3. OmnpeneneHue yaelbHON TEINIOEMKOCTH BELIECTBA.

4. V3mepeHue OTHOCUTENIBHOM BIaKHOCTH BO3yXa.

Pazjen 7. DaekTpuyeckne 1 MATHUTHBIE SIBJICHUS

9HeKTpI/IBaHI/I5{ TCII. I[Ba poaa SJICKTPUUCCKUX 3apsAd0B. BSaHMOHeﬁCTBHC 3apsAKCHHBIX TCJI.
3aKkoH Ky.HOHa (3aBI/ICI/IMOCTI) CHJIBI B3aWMOJICHCTBHUS 3apsKCHHBIX TEJI OT BCIWMYMHBI 3apia0B U
pacCToOAHUA MCIKIY TeHaMI/I).

Onexrpuueckoe mnose. HanpsoxkéHHocTh anekrpuueckoro mnois. [IpuHnun cynepno3sunuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsiioB. DJIeMEHTapHbIN deKTpuueckuid 3apsa. CTpoeHne atoma.
[IpoBOIHMKYN U AMDIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUECKOIO 3apsiia.

ONEeKTpUYECKUH TOK. YCIOBUS CYLIECTBOBaHMS DJEKTPUYECKOro Toka. Mcrounumkm
MIOCTOSIHHOTO TOKa. JIeHCTBUS 5SIEKTPUUECKOro TOKa (TEIJIOBOE, XHMHUYECKOE, MAarHWUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onexktpuueckas uenb. Cuna Toka. OnekTpuueckoe HamnpsbkeHue.  ComnpoTuBiieHHE
IPOBOJIHUKA. YJIeIbHOE CONPOTHUBICHME BemlecTBa. 3akoH Oma Jius  yyacTka  IIelH.
ITocrenoBarensHOE U MapauIeIbHOE COSTMHEHNE TPOBOJHUKOB.

PaboTa 1 MOLTHOCTB 3JIEKTpUUYECKOrO TOKa. 3akoH Jlkoyns— JleHna. DneKTpruuecKkue Henu u
MOTpeOUTENH IEKTPUUECKON 3HEprun B ObITy. KopoTkoe 3aMbikaHue.

IloctossHHBIE MarHuUTH. B3aumojelcTBHE MOCTOSHHBIX MAarHMTOB. MarHuTHOE IIOJIE.
MaruuTHO€E nosie 3eMJIM U €r0 3Ha4eHue sl KU3HU Ha 3emiie. OnbIT DpcTena. MarnutHoe nojie
AIEKTPUYECKOTO TOKa. [I[puMeHeHne aIeKTpOMarHuTOB B TEXHUKE. J{elicTBHE MarHUTHOTO MOJIs Ha
MIPOBOJTHHUK C TOKOM. DJIEKTPOIBUTATEIb IOCTOSTHHOTO TOKa. VCrionp30BaHue dIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOIMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apanes.  SIBieHue  2JIEKTpOMarHuTHOM — mHAykumu. [lpaBuno  Jlenna.
Onexrporereparop. CrocoObl MOJIyd4eHHUs] DSIEKTPUYECKON dSHEprum. OIEKTPOCTAHIMM Ha
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHH.

JlemoHCTpanuu

1. DnexTpuzanus Ted.
2. JlBa poja 2JIEKTPUYECKUX 3apsI0B M B3aMMOICHCTBHE 3apSHKEHHBIX TEIL.
3. YcTpoiicTBO U AEHCTBHE JIEKTPOCKOTIA.



DnexTpocTaTHuecKas HHAYKIIHS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.

[IpOBOAHUKY M TUANIEKTPUKH.

MoaenupoBaHHe CUIIOBBIX JJUHHUM 3JIEKTPUUYECKOTO TOJISL.
HcTouyHnKH TOCTOSIHHOTO TOKA.

JIenCTBUA DIIEKTPUYECKOTO TOKA.

0. DyIeKTpUYECKUH TOK B KHIKOCTH.

11. T"a30BBbIii pa3ps.

12. I3amepeHune ChiIbl TOKa aMIIEPMETPOM.

13. M3mepenue 371eKTPUIECKOTO HAPSHKEHHS BOJIBTMETPOM.

14. Peoctat u Mara3uH CONPOTHBIICHHH.

15. B3aumoieiicTBUE MOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHue HEBO3MOKHOCTH pa3/iesieHus IOJI0COB MarHuTa.
17. MopenupoBaHue MarHUTHBIX TIOJICH MOCTOSTHHBIX MarHUTOB.
18. OnmwiT Dpcrena.

19. MarautHoe 1oJjie TOKa. DIeKTPOMarHuUT.

20. JleficTBME MarHUTHOTO TOJIS HA IPOBOJHUK C TOKOM.

21. DnexTpoABHUraTeh MOCTOSHHOTO TOKA.

22. ViccnenoBanue SIBJICHHS 3JIEKTPOMAarHUTHON HHTYKIUH.

23. OnbiTer Dapanes.

24. 3aBUCUMOCTb HaIIPaBJICHUS WHAYKIIMOHHOTO TOKA OT YCIOBUI €r0 BO3SHUKHOBEHHS.
25. DIeKTporeHepaTop MOCTOSTHHOTO TOKA.

RO ~NOOGA

Jlabopamopuvie pabomol

5. CoOopxka u npoBepka pabOThl 3JIEKTPUUECKOM LIENH TOCTOSIHHOTO TOKa.

6. IIpoBepka mpaBmiIa CIIOKEHHS HANPSHKCHUN IMPH TOCIEJOBATEIHHOM COSAMHEHUH IBYX

PE3UCTOPOB.

W3mMepeHue U peryaupoBaHNe CUIIbl TOKA PEOCTATOM.

8. MHccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA B IPOBOJIHUKE OT HANPSDKEHUS HA €ro KOHLAX MpH
MOCTOSTHHOM CONPOTHUBIICHUU.

9. H3mepeHue conpoTUBICHUS TPOBOIHUKA.

10. IpoBepka nmpaBuIIa IJIsi CHIIBI TOKA MTPH MApaILICIIbHOM COSAMHEHUH PE3UCTOPOB.

11. N3mepenue paboThl M MOIIHOCTH JEKTPUUECKOTO TOKA, UIYIIETO Yepe3 pe3nucTop.

12. 3yuenne paboThI AJIEKTPOIBUTATENSI TIOCTOSIHHOTO TOKA.

13. M3yueHue sBIEHUS IEKTPOMArHUTHON MHAYKLUU: UCCIIEOBaHUE U3MEHEHUH 3HAYSHUS U
HaIpaBJIEHUs] UHAYKLIIHOHHOTO TOKa.

~

O0o0maroniee NnoBTOPeHUE

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHUA

Mexanuueckoe aBmkeHue. MarepuanbHass Touka. Cucrema orcuéra. OTHOCHUTENBHOCTD
MEXaHMYECKOro  JBWKEHUsA. PaBHOMepHOe mpsAMOJIMHENHHOEe JBW)KEeHHe. HepaBHOMepHOe
NpsMOJUHENHOe [BWKeHue. CpeaHss M MIHOBEHHAs CKOpPOCTh Tejla IPU HEPAaBHOMEPHOM
JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe TpsMONHMHEHHOe nBuxkeHne. CBoOoaHOe maneHue. OTMBITHI
lanunes.

PaBHOMepHOE ABWXEHHE MO OKpPY>KHOCTH. llepwon m wacrora obOpamenus. JlunelHas u
YIJIOBasi CKOPOCTHU. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

10



ITepBoiii 3akoH HeroTona. Bropoit 3akon Hrerotona. Tperuit 3akoH HrproTona. Ilpunimn
CYHEPIIO3UIIUU CHII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cujia TPEeHHs CKOJIBKEHUS, CHJIa TPEHUS TOKOs,
JPYTUe BUIbI TPEHUS.

CuJia TSDKECTH U 3aKOH BCEMUPHOTO TSATOTEHUS. Y CKOPEHHE CBOOOTHOTO MajieHus. [IBrKeHe
rianet Bokpyr Comnnua. [lepBas kocMuueckasi CKOpocTb. HeBecOMOCTh U TIEperpy3KHu.

PaBHOBecue maTepuanbHOW TOUkH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOro Tena ¢
3aKpEIUIEHHON OChIO BpaleHuss. MOMeHT cuiibl. LIeHTp TsoKecTH.

Wmnynec tena. M3menenune wummynbca. Mmmynbc cuibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.
PeakTuBHOE NBIKEHUE.

Mexanuueckass pabota M MOIIHOCTb. PaboTa cui TsDKECTH, ymnpyroctH, TpeHus. CBs3b
sHeprun u pabotel. lloTeHuManbHas »HEprus Tena, MOAHATOTO HAJ IOBEPXHOCTBIO 3EMIIH.
[TorenumanpHas dHeprus cxkarou npyxkuHsl. Kunerudeckas sHeprus. TeopemMa O KMHETHYECKOH
SHEPruu. 3aKOH COXPAaHEHUS MEXaHUYECKON DHEPIHH.

Hemoncmpayuu

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tesla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHE IyTEH U TPAEKTOPUI IBHKEHHS OJHOTO U TOTO )K€ TeJla OTHOCUTEIIBHO Pa3HBIX
TEJI OTCYETA.

3. H3mepeHne CKOPOCTH U yCKOPEHUS MPSIMOIMHEHHOTO JBUXKECHUSI.

4. WccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JABMKEHHMSL.

5. HabGmronenue nBuKeHUs TeNa 110 OKPYKHOCTH.

6. HaOmoneHne MexaHHYECKHMX SBJICHHMM, MPOUCXOAALMX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCHUTENIBHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT Macchl Teja U IeHCTBYIOLIEH Ha HErO CUJIBL.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meneHwue Beca Telna Ipu yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya umnysbca Mpyu B3aUMOJICHCTBUHU Tell.

11. [IpeoGpa3oBaHust SHEPTUU IPU B3aUMOJCHCTBUU TENl.

12. CoxpaHenue UMIysabca IpU HEYIPYTOM B3aUMOIEHCTBHH.

13. CoxpaneHue UMITyJIbCca P a0COIIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HabnroieHre peakTUBHOTO JBUKECHHUS.

15. CoxpaHeHne MexaHu4ecKoi SHEPTUH Mpu CBOOOIHOM IaJIEHUU.

16. CoxpaHeHnue MexaHUYECKON HEPTUH MPU ABMXKEHUH TeJla MO AHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomol

1. OmnpeneneHue yCcKOpeHHs Tela MpPU PaBHOYCKOPEHHOM JIBUKEHHHM IO HAKJIOHHOU
IUIOCKOCTH.

2. Omnpexnenenue k03P PULMEHTa TPEHUS CKOIbKEHHS.

3. OmpeneneHne KECTKOCTH MPYKUHBL.

Pa3zgen 9. Mexannueckune KoJe0aHUA M BOJTHBI

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KoOJeOaHWM: MepHoj, YacToTa,
aMIUIMTyna. MareMaTHdecKuil W TNPYKWHHBIM MaATHUKW. [IpeBpamieHue »SHEprum mpu
KoJ1e0aTeIbHOM JIBUKECHUH.

3aryxaromue konebanus. BeinyxxaeHnble konebanus. PezoHanc.

Mexannueckue BoJiHbI. CBOMCTBA MEXaHMUECKUX BOJIH. [Ipo/ionbHBIE U MONEpeYHbIE BOJIHBI.
JlniHa BONHBI W CKOPOCTh €€ pacmpocTpaHeHHs. MexaHW4YecKHe BOJIHBI B TBEPIOM TeTe,
cericmuueckue BoaHbl (MC).

3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

11



Hemoncmpayuu

ook wnE

Habmonenue xonebanuii Tex moJ1 AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HabGnroienue BoIHYKIEHHBIX KOJIEOaHUI U pEe30HaHCA.

PacnipocTpanenre npoAoabHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).

HabumroneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKYCTHYECKUI PE30HAHC.

Jlabopamopuvie pabomol

4. WccnenoBaHue 3aBUCUMOCTH IeproJia KoieOaHUH PYKUHHOIO MasTHUKA OT MacChl Ipy3a.
5. HccnenoBanue 3aBUCUMOCTH MEPHOAA KOJeOaHUI MOABEIICHHOTO K HUTH TPy3a OT JUIUHBI

HHUTH.

Pazgea 10. DieKTpoMarHuTHOE 1MOJI€ M 3JIEKTPOMArHUTHbIE BOJIHbI

DJIEKTPOMAarHUTHOE TOJie. DJIEKTPOMArHUTHBIE BOJIHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ikana 3eKTpOMarHUTHBIX BOJH. Mcronb30BaHKe AIEKTPOMArHUTHBIX BOJH J1JIsi COTOBOM CBSI3U.
DneKkTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu

1. CsolicTBa 3JEKTPOMArHUTHBIX BOJIH.
2. BoJiHOBBIE CBOKCTBA CBETA.

Pa3zgea 11. CBeroBbIe ABJICHUA

JlyueBas mopenp cBerta. Mcrtounuku cBera. IlpsMosivHeliHOE pacrpocTpaHEHHE CBeETa.
3armenus Connina u JIynsl. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETa.

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKoH MMpCIOMJICHUA CBCTA. ITonnoe BHYTPCHHEC OTpaXCHUC CBCTA.
Hcmonp30BaHue IMOJIHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOAX.

Jlunza. Xona mydeii B nuH3e. Ontudeckas cucrema (poToamnmapaTa, MUKPOCKOMA M TEIECKOMa
(MC). I'ma3 kak onTu4eckasi cucteMa. bIu30pyKoCcTh U JaIbHO30PKOCTb.

Paznoxenue Oenoro csera B crnektp. OnbiTel HetoToHa. CriojkeHHE CHEKTPAlbHBIX IIBETOB.
Jucnepcus caera.

Hemoncmpayuu

LCoNoOARWNE

[TpsimonuHEITHOE pacIpOCTpaHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n300paXkeHUH B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnTHyeckuii CBETOBO.

Xoa mydeil B cobuparoiiei JuH3e.

Xox J1ydeil B paccenBarollel JIMH3E.

[Toryuenue n300pakeHU C TOMOILBIO JTUH3.

[Tpuniun neiictBus doroamnmnapara, MUKPOCKONA U TEIECKOIA.

10. Mogens riasa.
11. PaznoxkeHue Oeoro cBeTa B CIIEKTP.
12. Tlony4yeHnune 0enoro cBeTa Mpy CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamoprwvie pabomoi

6.
7.

HccnenoBaHue 3aBUCMMOCTH yIJIa OTPaKEHHsI CBETOBOTO JIyda OT yrJja MaJeHusl.
HccnenoBanue 3aBUCUMOCTH yria MPEIOMIIEHUS CBETOBOIO Jyya OT yrja MaJeHUusl Ha
TPaHHULIE «BO31YX—CTEKIIO.

[Tomryuenune n300pakeHUli ¢ TOMOIIBIOCOOUPAOIIEH JIMH3HI.

12



9. Omnpenenenre HOKYCHOTO PACCTOSHHS M ONITUYECKON CHJIBI COOMPAFOIICH JTHH3HI.

Pa3zgen 12. KBaHTOBLIE SIBJICHUSA

Omnwitel Pesepdopna u mmanerapHas mojneiab atoma. Monens atoma bopa. HMcmyckanue u
IIOTJIOIICHUE cBeTa aTOMOM. KBaHThI. JIuHEHYaThIe CIIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, OeTa- U ramma-usnydenus. CTpoeHrne aTOMHOTO sipa. HykioHHas
MOJeJIb aTOMHOTO siapa. M3otonsl. PangnoaktuBHele npeBpainenusd. [lepuon nomypacnana aTOMHBIX
anep.

SnepHple peaknuu. 3aKOHBI COXpaHEHHUs 3apsAOBOTO M MAacCOBOI'O YHCENI. DHEPrusi CBS3H
aTOMHBIX sifiep. CBsi3b Macchl U sHepruu. Peaknuu cunTeza u aeneHus saep. cTrouHuku sHepruu
CouHiia u 38E31.

Snepnas sHepreruka. JIedcTBUS paguOaKTUBHBIX U3JIYYEHUN HA )KUBBIE OPTaHU3MBI.
Jemoncmpayuu

CHexTpsbl U3I1y4eHHs U TOTJIOLIEHUS.

CrieKTphl pa3aMyHbIX I'a30B.

CnexTp Bogopo/a.

Hab6monenue TpexoB B kamepe Buiibcona.

Pabora cuéruyrka HOHU3UPYIOMIHUX U3TYyICHHI.

Perucrpanus n3irydeHus: pupoAHBIX MUHEPAIOB U IIPOJLYKTOB.

OO0 WN P

Jlabopamopuvie pabomol

10. HabnroieHue CIIONIHBIX M IMHEWYAThIX CIIEKTPOBHU3IIYUCHHS.
11. UccnenoBanne TPEKOB: HM3MEPEHUE OSHEPIUU YacTHIBI 10 TOPMO3HOMY NyTH (110
¢dororpadusm).

IToBTOpHTEIBLHO-0000 AN MOIYIb

[ToBTOpUTENBEHO-0000IIAIONINI MOAYNb MpeIHAa3HAuYeH [UIs CUCTEeMaTU3aluu U 0000IIeHus
MIPEIMETHOTO COJIEP’KaHUSI U OIbITA AESATEIbHOCTH, MPHUOOPETEHHOTO MPU M3YyUYEHUHU BCEro Kypca
¢u3uKy, a TaKkKe Uil MOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY 3K3aMEHY MO (H3UKE A
oOyuaroluxcsi, BHIOPaBIINX ITOT y4EOHBIN MPEIMET.

HpI/I HU3YUCHUH JAHHOT'O MOAYJIA PCAIN3YIOTCA U CUCTEMATU3UPYIOTCA BUABI ACATCIBHOCTH, HA
OCHOBE KOTOPBIX obecneunBaeTcs JOCTMIKCHUE NPCIMETHBIX W MCTAIIPECAMCTHBIX IMIAHUPYCMBbBIX
PE3YyIbTAaTOB 06yquI/151, q)OpMI/IpyeTCH C€CTCCTBCHHO-HAay4YHasA TI'PaMOTHOCTbL: OCBOCHHC HAYYHBIX
METOJO0B HCCIICAOBaAHUA SIBIICHUI npupoasl M TCXHUKH, OBJIAACHHUC YMCHUAMU OOBACHATH
(bHSH‘-ICCKI/Ie SABJICHUS, IPUMCHAA ITOJTYYCHHBIC 3HAHUA, PCHIATh 3a/1a4i, B TOM YUCJIC KaUCCTBCHHLIC
1 OKCIICPUMCHTAJIBHBIC.

IIpuHIMIIANBHO AEATENBHOCTHBIN XapakTep JAaHHOTO Pa3zelia peaausyercs 3a CYET TOro, 4TO
ydaluecs BBITOIHAIOT 3a1aHNs], B KOTOPBIX UM IIPEJIaracTCs:

® Ha OCHOBE IOJYYCHHBIX 3HAHUI Pacro3HaBaTh U HAYYHO OOBIICHITH GU3UYECKUE SIBICHUS B
OKPY’KaIOIIIEeH MPUPOJIC U TTOBCETHEBHOMN KU3HH,

® JCIOJIb30BaTh HAyYHBIE METOJBI MCCIICIOBAHUS (U3UYECKUX SIBICHWW, B TOM YHCIE IS
MPOBEPKHU TUMOTE3 U MOJYyYEHUS TEOPETUUECKUX BHIBOJIOB;

e OOBICHATH HAay4YHBIC OCHOBBI HanOoJIee BaKHBIX IIOCTI/I)KCHI/II\/'I COBPCMCHHBIX TCXHOJIOFI/IP'I,
HaAmmpuMmep, MPaKTHYCCKOTO0 HCIIOJB30BaHUA PaA3JIMYHBIX MCTOYHHUKOB JHCPIrUM Ha OCHOBEC
3aKOHa NpEBpAICHUA U COXPAHCHUA BCEX U3BCCTHBIX BUIOB OHECPIUH.

Il.  TINIAHUPYEMBIE PE3VJIbTATHI OCBOEHU A YYEBHOI'O ITIPEAMETA «®U3UKA»

N3yuenne yuebHoro mpeamera «®Ddusmkay Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
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JOJKHO o0ecreynBaTh JOCTHKEHHUE CIEAYIOIUX JUYHOCTHBIX, METAIPEAMETHBIX U NPEIMETHBIX
00pa3oBaTEeIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3VYJIbTATBI
Ilampuomuueckoe éocnumanue:

—TIpOSIBJICHUE MHTEpeca K UCTOPUH M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (hu3nueckoit
HayKU;
—IIEHHOCTHOE OTHOUICHUE K TIOCTHKEHUSAM POCCUHCKUX YUEHBIX-(PU3HKOB.

Fpam@ancxoe u nyoeno-upagcmeennoe eocnumanue.:

—TOTOBHOCTb K aKTHMBHOMY Y4YaCTHUIO B O6Cy)KI[eHI/II/I OGH.ICCTBGHHO3H3}II/IMLIX N 3THYCCKHUX
npo6neM, CBs3aHHBIX C ITPAKTUYCCKUM ITPUMEHCHHUEM ,Z[OCTH)I(eHPlﬁ (1)I/ISI/IKI/I,

—O0CO3HAHUC BA)KHOCTU MOPAJIbHO-3THUYCCKUX IMTPUHIUIIOB B JCATCIbHOCTU y‘-IéHOFO.
Icmemuueckoe eocnumanue:

—BOCIIPHUATHC 3CTCTHYCCKHUX KadYCCTB (1)H3H“I€CKOI71 HAayKH: eé TapMOHHUYHOI'O ITOCTPOCHUA,
CTPOroCTt, TOYHOCTH, JJAKOHUYHOCTH.

llermocmu HAYYHO20 NO3HAHUA:

—OCO3HaHUE LEHHOCTH (pU3MyYecKod HayKHM KaK MOIIHOTO MHCTPYMEHTA IO3HAHHS MHUPA,
OCHOBBI Pa3BUTHs TEXHOJIOTMH, BaKHEHMILIEH COCTABIISAIOIEH KYJIbTYpBI;

—pa3BUTHE HAYYHOU TI0003HATENILHOCTH, HHTEpEca K UCCIIE0BATEIbCKOM 1eATeIbHOCTH.
Dopmuposanue Kyaomypol 300p06b U IMOUUOHATLHO20 DJ1A2ONOTIYUUA:

—OCO3HaHHEC ICHHOCTH 0€e30I1aCHOTIO o6pa3a JKU3HHU B COBPEMCHHOM TCXHOJIOTHYCCKOM MUPC,
BAXXHOCTH IIPAaBUJI 0e3011acHOTO IMOBCACHHA Ha TPAaHCIIOPTEC, Ha OOporax, C JJICKTPUYCCKUM H
TCIIIIOBBIM O60py,HOBaHI/ICM B IOMAIIIHUX YCJIIOBUAX;

—Cc(hOpMHUPOBAHHOCTh HaBBIKA pedIIEKCUU, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO Ke
IpaBa y Ipyroro 4ejoBeka.

Tpyooeoe éocnumanue:

—AaKTUBHOE Y4YacCTHE B PEIICHUU MPAKTUYECKUX 3a/ay (B paMKaxX CEMbH, IIKOJBI, TOPOJa,
Kpasi) TEXHOJOTHYECKON U COLMAIbHON HAMPaBICHHOCTH, TPEOYIOIIMX B TOM YUCIE U (PU3UUECKHIX
3HAHUM;

—MHTEPeC K MPaKTHUECKOMY U3YUYEHHUIO TPOodecCcri, CBSI3aHHbBIX C (PU3UKOM.
JKonozuueckoe 6ocnumanue:

—OpHEeHTallUsd Ha TNpuUMEeHeHHe (U3NYECKUX 3HAaHUM JUIsl peuieHus 3agad B o0JacTu
OKpY’Kalollled Cpelbl, IUIAHUPOBAHMS TMOCTYNKOB M OLEHKM HX BO3MOKHBIX MOCIEICTBUU IS
OKpY>Karollen Cpelibl;

—O0CO3HaHHUE TJI00AIBLHOI0 XapaKkTepa 3KOJIOTHYCCKUX HpO6JlCM n l'[yTefI HX PCIICHUA.

Adanmayusa o6yuarouezoca K UMEHAIOWUMCA YCIO0GUAM COUUAILHOU U RPUPOOHOU
cpeovl:

—TIOTPEOHOCTh BO B3aUMOJICMCTBMU TIPH BBIMOJHEHUM MCCIEIOBAaHUNH U TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSAM APYTUX;

—TIOBBIIICHUEC YPOBHA CBOEH KOMIIETEHTHOCTHU 4YCPe3 MPAKTUUCCKYIO ACATCIIbHOCTD,

—T0oTpeOHOCTh B (OPMUPOBAHWM HOBBIX 3HAaHUN, B TOM 4YHCie (QOPMYIHpPOBaTH HAEH,
MIOHATUS, TUIIOTE3bI 0 (PU3NIECKUX 00BEKTAX U SIBICHUSX;

—OCO3HaHUE JACPHUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001acT (PU3UKH;
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—IIJTaHUPOBAHUE CBOETO Pa3BUTHA B MPUOOPETEHUH HOBBIX (PU3HUECKUX 3HAHUII;

—CTPEMIICHUEC AHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3U IIPUPOEI, O6IJ.I€CTBa 1 5KOHOMUKH, B
TOM YHUCJIE C UCITIOJIB30BaHNEM (bl/ISI/ILIeCKI/IX 3HaHHI>i;

—OIICHKAa CBOUX JCUCTBUM C Y4ETOM BIHAHMS Ha OKPYXKAIOIIYI0 Cpely, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METAIIPEAMETHBIE PE3VJIbTATHI

Ilo3naBaTebHBbIE YHUBePCcAJIbHbIE YUeOHbIe JeiCTBUS

bazoevie nocuueckue oelicmeus:

—BBISABIISATh U XaPaKTEPHU30BATh CYIIECTBEHHBIC TPU3HAKUA OOBEKTOB (SIBIICHUN );

—YCTaHaBJIMBATh CYIIECTBEHHBIH MPHU3HAK KJIacCU(UKALUU, OCHOBAHUA ISl 00OOLICHUS U
CpaBHEHUS,

—BBIABJIATh 3aKOHOMEPHOCTH M TPOTHBOPEYHS] B pacCMaTpUBAeMbIX (akTax, NAHHBIX H
HaOJIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUSM;

—BBIABJIATh MPUYUHHO-CICACTBCHHBLIC CBA3U IIPU HU3YYCHUU (1)I/I3I/I‘-ICCKI/IX SIBIICHHN U
mponeccoB; AcjiaTb BbIBOABI C UCIOJB30BAHUCM ACAYKTHBHBIX U WHAYKTHBHBIX YMOBaKJIIO‘leHPlﬁ,
BBIIBUT'aTh I'MIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘~I€CKI/IX BCJIMYHH,

—CaMOCTOATEIBHO BbIOMpaATh CMOCO0 perieHus ydeOHOM (u3mueckoi 3amauu (cpaBHEHUE
HECKOJIBKUX BapHAHTOB PEIICHHUs, BBIOOP HaMOOJee MOIXOANICTO C YY4ETOM CaMOCTOSITEIBHO
BBIJICIICHHBIX KPUTEPHUER).

ba3zoevie uccneoosamenvckue oeiicmeus:
—MCIOJIb30BaTh BOIIPOCHI KaK MCCIIEIOBATEIHCKUM MHCTPYMEHT MO3HAHUS;

—IIPOBOAUTL IO CAMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIIOKHBIN (1)I/I3I/I‘I€CKI/II71
OKCIICPUMCHT, HEOOJIBIIIOE HUCCICIOBAHUC (1)I/I3I/I‘-IGCKOFO SIBJICHUS

—OLCHUBATL Ha IMPUMCHHUMOCTb U IOOCTOBCPHOCTH I/IHq)OpMaI_II/IIO, IMOJIYYCHHYIO B XO/€
HCCIICO0OBAaHUA WU SKCIICPUMCHTA,

—CaMOCTOATENHHO (OPMYIUPOBATh O0OOIIEHUSI U BBIBOJBI MO PE3yJbTaTaM MPOBEAEHHOTO
HaOII0/IEHUs, OTBITA, UCCIIEIOBAHNUS,

—IIPOrHO3UPOBATE BO3MOKHOC JanbHEHIIee Pa3BUTHUC (1)I/I3I/I‘~IGCKI/IX MpoLeCCOB, a TaKXKE
BBLIBUT'ATh IIPCATIOJIOKCHUA 00 ux Pa3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmanueii:

—IIPUMEHATh pAa3JIMYHble METO/bl, MHCTPYMEHTbI M 3alpochl NpH TMOUCKE M OTOOpe
MH(}OPMAaLIUY WIH JAaHHBIX C YUETOM IpeII0oKEHHON yueOHOo! (hr3nuecKoi 3aauu;

—AaHaJM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATh UHPOPMALIMIO PA3INYHBIX BHI0B
1 GOpM IMpeCTaBICHHUS;

—CaMOCTOATEIbHO BBIOMpPATh ONTHUMalbHYIO (OpMy TMperncTaBieHus HHPoOpMauud U
WLTIOCTPUPOBATh pelllaeMble 3a7audl HECIOKHBIMU CXEMaMH, TuarpaMMaMu, HHOU Tpadukoi U ux
KOMOHMHALUSIMU.

KoMMmyHHKaTHBHBbIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eiiCTBUSA
Obwenue:

—B X0JIe 00CYXICHHS y4eOHOTr0 MaTepuala, pe3yabTaToB JabopaTOPHBIX padOT U MPOECKTOB
3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEeMbl W BBICKA3bIBaTh HJEU, HAIICJICHHBIE Ha
peleHne 3a1a9u | MoIep KaHue OraroXenaTeIbHOCTH OOIICHNUS;

—COIIOCTABJISIThL CBOU CYXKACHUA C CYKACHUAMU NAPYTUX YUACTHHUKOB JUaAJIora, 06Hapy>KI/IBaTL
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pasIuyue U CXOACTBO MO3UITHH;
—BBIPaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

—IIyOJIMYHO MPEJCTABIATH PE3YIbTAThl BHITIOJIHEHHOTO (PU3UUYECKOrO OMbITa (IKCIEPUMEHTA,
HCCJIEIOBAHMS, IPOEKTA).

Coemecmnasn oeamenvHoCmb (COMPYOHUUECME0):

—IIOHUMATh M HCIOJIB30BAaTh MPEHMYIIECTBA KOMAHIHONW M WHAWBUAYAJIbHOM PabOTHl HpH
pelIeHNH KOHKPETHON (PU3NYECKO TPOOIeMBbl;

—TIpUHUMATh IICJIM  COBMECTHOW JIEATCIIBHOCTH, OPTraHW30BBIBaTh JECUCTBHA 1O €€
JOCTHKCHHIO: PACIPEACISATh POJH, OOCYX AATh IMPOIECCHl M PE3yIbTaThl COBMECTHOH pPabOTHI;
0000111aTh MHEHHUS HECKOJIbKHUX JIIOMIEH;

—BBIIIOJIHATL CBOIO YacCTb pa6OTLI, AOCTHUTrass KA4YCCTBCHHOI'O pPE3yJibTaTa I10 CBOCMY
HAITpaBJICHHUIO 1 KOOPAUHHUPYS CBOU ﬂeﬁCTBHH C ApYTvMMH YWiICHaMHU KOMaHbI;

—OICHHNBATh Ka4yC€CTBO CBOCTO BKJIaJa B 06HII/H71 IMPOAYKT IO KPUTCPUAM, CAMOCTOATCIBHO
C(bOpMyanOBaHHLIM yY4aCTHUKaMU BBaHMOHeﬁCTBHH.

PeryisiTuBHBIC yHMBepcaibHbIe y4eOHbIe AeiicTBUSA
Camoopzanusayun:

—BBIABIIATH TPOOJIEMBI B JKU3HCHHBIX M Y4YEOHBIX CHTYaIMAX, TPEOYIOUIMX Ui PEIICHUS
(bu3NIeCcKUX 3HAHUMH;

—OpUEHTHPOBATHCA B PA3IUYHBIX MOAXO0JAX MPUHATHS pelIeHuil (MHAMBUIYAIbHOE,
MIPUHATHE PEILICHUs B IPYIIE, IPUHATHE PELLIEHUI IPyNIoi);

—CaMOCTOATEIbHO COCTaBIATh QJITOPUTM pEUICHUs (QU3NYECKOW 3aJaud WM IUJIaHa
HCCIIEIOBAaHMSI C YYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
IIpeAJIaracMble BapUaHThl PEIICHU;

—J1enaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.
Camoxonmpons (peghrexcus):
—J1aBaTh aJICKBATHYIO OIIEHKY CUTYAIMH U Mpeajiarath IiaH e€ n3MEeHEHHS;

—OOBACHATh NPUUUHBI JAOCTHXKEHHS (HEAOCTHKEHMS) DPE3yJIbTAaTOB JESITEeIbHOCTH, JaBaThb
OLIEHKY IPUOOPETEHHOMY OIIBITY;

—BHOCUTh KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHCJE B XOJ BBINOJHEHHUS (U3UUECKOTO
WCCTIEIOBAaHUSl WM TIPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHUBIIUXCS CHUTYyallUH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEIH;

—ONCHUBATb COOTBCTCTBUEC PE3YyJIbTaTa HCIU U YCIIOBUAM.
3M0l(u0HaJlebll7 unmeslyiekm:

—CTaBUTh ce0sl HA MECTO APYyroro 4€J0BCKa B XO0/I€ CIIopa WK JUCKYCCUU HAa HAYYHYIO TCMY,
IMOHUMAaTb MOTHUBBI, HAMCPCHUA U JIOTUKY APYyIroro.

Ilpunamue ceéa u opyaux:

—TIpU3HaBaTh CBOE MIPABO Ha OIIMOKY MpU peleHuu GU3NYECKUX 3a7a4 WIH B YTBEPXKICHUSIX
Ha Hay4HbIE TEMBI U TAKOE K€ IIPABO IPYroro.

I[TPEJIMETHBIE PE3YJIBTATBI
7 kjaace

[IpenmerHble pe3ynbTaTbl Ha 0a30BOM YpPOBHE MOJDKHBI OTpaXkaTb C(POPMHUPOBAHHOCTH Yy
o0OyJaromuxcst yMEHH:
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—HCIOIb30BaTh MOHATHS: (PU3NUECKHE U XUMUYECKUE SBIICHUS; HAOIIOIEHIE, YKCIIEPUMEHT,
MOJIeNIb, TUMOTE3a; CAMHULBI (U3UYECKUX BEIWYHMH, aTOM, MOJIEKYJa, arperarHble COCTOSHHSA
BemlectBa (TBEpAOE, IKUAKOE, Tra3000pa3HOE); MeXaHHYecKoe JBW)KEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAeKTOPHS, paBHOACHCTBYOMAs cuil, nedopmanus (ynpyras,
IJIaCTUYECKas), HEBECOMOCTb, COOOIIAIOLINECS COCY/IBI;

—pa3nmuyarh sBieHus (IudQy3us; TEmIoBoe IBMKEHHE YaCTHIl BELIECTBA; PaBHOMEPHOE
JBUKEHUE; HEPABHOMEPHOE JIBMKEHUE; MHEPLUS; B3aUMOJCICTBUE TEN; pABHOBECUE TBEPABIX TEI C
3aKpEIUIEHHONW OCBIO BpAlllCHMS; Iepelaya JaBJICHUs TBEPIABIMMU TEJIaMU, KMJIKOCTSIMHU M Ia3aMy;
atMochepHOoe JaBjieHHe; TUIaBaHUEe TN, MPEBpAIICHHs] MEXaHUYECKOW SHEPruu) MO OMUCAHHUIO UX
XapaKTePHBIX CBOICTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;

—pacro3HaBaTh MPOSBICHUE W3YyYEHHBIX (DU3UYCCKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B TOM
griciie (pu3nvecKue SBJICHUS B MPUPOC: TPUMEPHI IBIKEHUS C PA3TUYHBIMU CKOPOCTSIMU B )KHBOM
U HEXUWBOW TPHUPOJEC; NEHWCTBHE CHJIBI TPEHUS B TNPHUPOJC M TEXHUKE; BIMSHUE aTMOC(EPHOTrO
JABJICHUSI HA KMBOW OpPraHu3M; IUIaBaHUE PbIO; pblyard B TEJI€ YEJIOBEKa; IMPU 3TOM NEPEBOAUTH
MPAKTUYECKYIO 3a/ladyy B Y4eOHYIO, BBIIENATH CYIIECTBEHHBIE CBOWCTBA/MIPU3HAKU (DU3MUECKHUX
SIBIICHHI,

—OMNKChIBaTh M3Y4YEHHBbIE CBOWCTBA Tel M (PU3MYECKUE SBJICHUS, UCIONIB3YS (U3NYECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEILIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEAHSSI CKOPOCTb, CUIIa
YIIPYrOCTH, CHJIa TSXKECTH, BEC Tella, CUila TpeHUs, JaBlieHue (TBEPAOro Tena, >KUIKOCTH, rasa),
BBITAJIKMBAIOIIAsl CHUJIa, MEXaHuWdeckas paboTa, MOIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIBL,
KO3(Q(QUIMEHT MOJIE3HOT0 AeHCTBUA MEXaHU3MOB, KUHETHUECKasl M MMOTEHIUAJIbHAsl SHEPTrHs); pU
OTMCAaHWUHU MPABUIIBHO TPAKTOBAThH (PU3UUYECKHIA CMBICI UCIOIB3YEMbIX BEIMYMH, UX 0003HAUYCHUS U
eMHULBl (U3NYECKUX BEJIUYMH, HAXOOUTh (HOPMyJibl, CBS3bIBAIOIIME JAAaHHYIO (DU3HUECKYIO
BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TPaPUKH H3YyYCHHBIX 3aBUCHUMOCTEH (DU3MUYECKUX
BEJIMYNH;

—XapaKTepHU30BaTh CBOMCTBA Teld, (pU3MUECKUE SIBIEHHUS M IMPOLECCHI, MCIIOJb3Ys MpaBuiia
CIIOKEHMsI cUJI (BIOJIb OJTHOM mpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, MpaBuiIo
paBHOBecHs pblyara (0J0Ka), «30JI0TO€ MPaBUIIO» MEXaHUKH, 3aKOH COXPAHEHUS MeXaHMYeCKOU
SHEPTHUH; MIPU ATOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA UM 3aIllMCHIBATh €r0 MaTEMaTHUECKOe
BBIPAXCHHUE;

—OOBSCHATH (PU3NYECKUE SBIICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallull IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BBIABIATH NPUUYMHHO-CIEACTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE W3 |—2 JOrMYeckux IIaroB ¢ Omopod Ha 1—2 H3y4yeHHBIX CBOWCTBa
(bu3nYecKuX sIBICHUH, GPU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

—pemiath pacu€THbie 3aJadyd B |—2 JEHCTBUS, WCHONB3YyS 3aKOHBI H  (DOPMYIHI,
CBsI3bIBatOIME (hPM3MUECKHUE BETMUYMHBI: Ha OCHOBE aHalHM3a yCIOBHS 3aJauyd 3alUCHIBATH KPAaTKOE
YCIIOBUE, TOJICTABIATh (DU3MYECKHE BEIWYUHBI B (DOPMYIIBI W TPOBOJAUTH PACUYETHI, HAXOIHTh
CIPaBOYHbIE TaHHbIE, HEOOXOAUMBIE JIJISl pEIIeHHsI 33/1a4, OLIEHUBATh PEATUCTUYHOCTh MOTYyYSeHHON
(hbU3UYECKON BEITMYHHBL,

—pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIH (PU3NYECKUX METO/IOB; B
ONMMCAaHUU MCCIEIOBAHUS BBIIEIATh IPOBEPAEMOE MPEANOJIOKEeHHE (THUIOTE3y), pa3iuyarh U
MHTEPIPETHPOBATH MOJYYCHHBIM PE3YNIbTAT, HAXOAUTh OMIMOKH B XOJI€ OIBITA, JEIAaTh BHIBOJBI TTO
€ro pe3yJibTaram;

—TIPOBOJIUTH OTBITHI MO HAONIOACHUIO (PU3UYECKUX SBJICHUIN WK (U3HUECKUX CBOWCTB TEI:
(dbopMynMpoOBaThE MpPOBEpSIEMbIe IPEINOJIOKEHHUS, COOUpPaTh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHus, 3aIIUCHIBATH XO/JI OMbITa U (HOPMYJIUPOBATh BHIBOIBL;

—BBIMIOJIHATh TPSMBIE W3MEPEHUS PACCTOSHUS, BPEMEHH, MAacChl Tela, 00b&éMa, CUJIBl H
TEMIIEpaTyphl C WCIIOJIH30BAHUEM AHAJIOTOBBIX M HU(POBBIX MPHUOOPOB; 3aNMUCHIBATH TOKA3AHMS
mpuOOPOB ¢ YIETOM 3aJaHHON a0COTIOTHON MOTPEIIHOCTH U3MEPEHU;
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—TMPOBOJUTh HCCICIOBAaHUE 3aBUCHUMOCTH OJHOW (DU3MYECKON BEITUYMHBI OT JAPYroi
C HCIIOJBb30BaHUCM HpﬂMBIX H3MepeHHﬁ (33.BI/ICI/IMOCTI/I nyTu paBHOMepHO ,[[BI/DKyH_[eFOCSI TEJia OT
BPEMEHHU JBWKEHHUS TeJa;, CHUJIbI TPEHHS CKOJIBKEHHUS OT CHJIBI JAaBJICHHS, KadecTBa 0OpabOTKH
HOBerHOCTeﬁ TCJI WU HC3aBHCUMOCTH CHIIBI TpeHI/ISI OT I1UIoIIadun COHpI/IKOCHOBeHI/Iﬂ TCJI;, CHUJIIbI
YOPYTOCTH OT YAJIMHEHHS MPY>KUHBI;, BHITAIKUBAIOIICH CHUJIBI OT 00bEMa MOTPY)KEHHOW YacTH Teja
1 OT INIOTHOCTH XHAKOCTH, eé HE3aBUCHUMOCTH OT IINIOTHOCTHU TCJa, OT FJIy6I/IHbI, Ha KOTOp}IIO
MOTPY>KEHO TEJIO; YCIOBUHN TUTABaHUS TeJl, YCIOBUH paBHOBECHS pblyara M OJOKOB); Y4aCTBOBATh B
IUTAHUPOBAHUM y4eOHOTO HCCIEI0BaHUs, COOMPATh YCTAHOBKY M BBINOJHATH M3MEPEHHs, CIEAys
MPEAJIOKEHHOMY IIIaHy, (UKCUPOBATh PE3yJbTAaThl IMOJIYYCHHOW 3aBHCHUMOCTH (U3HUECKHUX
BCJIIMYMUH B BHIAC HpGI[JIO)KeHHBIX Ta6JII/ILI nu I‘pa(i)I/IKOB, JcJiIaTb BBIBOABI II0O pe3ynLTaTaM
HCCIIEOBAHNS;

—TIPOBOJIUTh KOCBEHHBIE M3MEPEHUsI (PU3UUECKUX BEIMUYUH (IUIOTHOCTH BEILECTBA KHUJIKOCTU
U TBEPIOrO Tela, CHUJAa TPEHUS CKOJBXCHMS;, [aBJICHHE BO3[yXa; BBITAIKHUBAIOIAA CHUIIA,
JEWCTBYIOMIAs HA MOTPYXKEHHOE B JKUAKOCTH TENO; KOAPPHUIMEHT MOJIE3HOTO JACUCTBHUS MPOCTHIX
MEXaHU3MOB), CIeays MpPEeIOKEHHOW HWHCTPYKLUUHU: IPU BBINOJHEHUM H3MEpeHuil coOuparh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHCIIATH 3HAYEHUE NCKOMOM BEJIMYHHBIL;

—Cco0MI0aTh  MpaBWiIa TEXHUKH Oe30macHOCTH mpu  pabore ¢ JabopaTopHBIM
00opynoBaHUEM;

—YyKa3bIBaTh MPUHLUIBI JeHCTBUSA NIPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIONINECS COCYIbl, OapoMeTp, pblyar, MOABMKHBIAH M HETMOABIIKHBIA OJIOK,
HAaKJIOHHAs IIJIOCKOCTB;

—XapaKTepU30BaTh MPUHLUIIBI IEHCTBUS U3YUYCHHBIX IPUOOPOB M TEXHUUYECKUX YCTPOUCTB C
OIIOPOM Ha MX OMHMCaHMs (B TOM YMCJE: MOAIUIHUKY, YCTPOWCTBO BOAOIIPOBOA, THAPABINYECKUI
IIpecc, MaHOMETpP, BBICOTOMEp, MOPLIHEBOM HAcOC, apeoMeTp), UCHOJb3ys 3HAHMsS O CBOMCTBax
(bu3NYIeCKUX SIBICHUHA U HEOOXOIMMbIE (PU3MUECKUE 3aKOHBI, U 3aKOHOMEPHOCTH;

—TpUBOAWTHL MpUMEpPbl / HAXOAUTh UWHPOPMAIUMIO O TMpPUMEPax MPAKTHUYECKOTO
WCIIOTB30BaHUsl (PU3UYECKUX 3HAHUI B TIOBCEHEBHOM XKU3HH I oOecrieueHns 6€30macHOCTH TIPH
oOpallleHuu ¢ MpudopamMH U TEXHHUYECKUMU YCTPOMCTBAMHU, COXPAHEHHUS 3I0POBbS U COOIIOICHUS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPY KAIOIIEH Cpejie;

—OCYIIECTBISITh OTOOP HCTOYHUKOB HH(OpManuu B ceTH VIHTEpHET B COOTBETCTBUU C
3a1aHHBIM IMOMCKOBBIM 3aIllpOCOM, Ha OCHOBC MMCIOIIUXCA 3HAHUHA U HyTéM CpaBHCHHA PA3JIMYHBIX
HMCTOYHUKOB BBIICNATh WH(MOPMAIIMIO, KOTOpas SBISETCS MPOTUBOPEUYUBON HIM MOXET OBITh
HEJIOCTOBEPHOI;

—MCIONb30BaTh MpPHU BBHIMOJIHEHUH YYEOHBIX 3aJaHUM HayYHO-NIOMYJSPHYIO JIUTEPATypy
(bu3n4ecKoro cojiepKaHus, CpaBOUYHbIe MaTepUalibl, pecypchbl cetu VIHTepHeT; BiafeTh NpuéMaMu
KOHCIEKTUPOBAHHUA TEKCTA, MpeoOpa3oBaHus MHPOPMALIMK U3 OAHON 3HAKOBOM CHCTEMBI B IpYTYIO;

—C03/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBbIE M YCTHbIE COOOIIEHHS Ha OCHOBE 2—3
HMCTOYHUKOB MH(OpMaIMK (PU3NYECKOTO COAEpKAaHMsI, B TOM YHUCIIE MyOJMYHO JeNaThb KpaTKue
COOOIIEHUsI O pe3ylbTaTax MPOEKTOB MM YUYEOHBIX HCCIEIOBAaHUM; MNpPHU STOM T'PAMOTHO
WCIIOJIb30BaTh M3y4YEHHBIH MOHATHIHBIN ammapar Kypca (U3MKH, CONPOBOXKAATh BBICTYIIEHHE
MIPE3CHTALUEM;

—ITIpy BBINOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUM pacmpenensTh 00s3aHHOCTU B
IpynIe B COOTBETCTBUH C NOCTABIECHHBIMU 3aJjauaMi, CIEAUTDH 32 BBINOJIHEHUEM IUIaHA AEUCTBUH,
aJIecKBaTHO  OIICHMBAaTb COOCTBEHHBIM BKJIAJ B  JIEATENbHOCTh TPYIIbI;  BBICTpauBaTh
KOMMYHHMKaTUBHOE B3aUMOJIEMCTBHE, yUNThIBasi MHEHUE OKPYKAIOIIHX.

8 kiaace

[IpenMeTHbIe pe3ynbTaThl Ha 0A30BOM YPOBHE OJDKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y
o0yyJaromuxcs yMeHuil:
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—MUCIOJIB30BaTh IOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBH)KEHHE aTOMOB M
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIECTBA, KPUCTAJUINYECKHE U aMOp(HbIC Tela, HACHIILEHHBIN U
HEHACBIICHHBIA Tap, BJIAXHOCTb BO3/yXa; TEMIIEpaTypa, BHYTPEHHSSI SHEPIus, TEIJIOBOU
JIBUTATEb; DSJEMEHTAPHBIM AJIEKTPUYECKUN 3apsil, DSJEKTPUYECKOE TII0J€, IPOBOAHUKU H
JTUAJIEKTPUKHU, TOCTOSHHBIN JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;

—pasnuyath sABIEHUs (TEIJIOBOE  pACIIMPEHHE/C)KATHE, TeIulonepenadya, TelIoBOe
paBHOBecHE, CMayMBaHHWE, KaMWUIAPHBIC SBICHUSA, WCIApPEHUE, KOHJEHCAIUs, IUIaBJICHHE,
Kpuctajum3anuusi (OTBEpJeBaHME), KHUIIEHUE, Teruionepenaya (TErIonpoBOAHOCTb, KOHBEKIIHS,
W3JIYYCHHE);, DJICKTpU3aIvs TeJ, B3aWUMOJICHCTBHE 3apsoB, JEHCTBHs JJIEKTPHUUECKOTO TOKa,
KOpPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBHE MAarHUTOB, JEUCTBUE MArHUTHOTO TMOJs HA MPOBOJHHK C
TOKOM, DJIEKTPOMAarHuTHasT WHAYKIHS) IO ONHCAHUIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIHNX JaHHOE (PU3NIECKOE SIBIICHUE;

—pacno3HaBaTh MPOSIBICHNE U3YYECHHBIX (PU3NYECKHUX SBJICHUM B OKPYXAIOIIEeM MUPE, B TOM
yrcie (U3NYECKHe SBJICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSXKEHUE W KAMJUIAPHBIC SBICHHUS B
MpHUpOJe, KpUCTaIbl B mpupoje, uznydenne ConHia, 3amMep3aHue BOJIOEMOB, MOPCKUE OpH3BL,
o0Opa3oBaHHe POCHI, TyMaHa, MHEs, CHETa; JJIEKTPHUECKUE SBJICHUS B aTMOC(epe, dIEKTPUIECTBO
KUBBIX OPTaHM3MOB; MarHUTHOE ToJIe 3eMIId, Apel( Moar0CoB, POIb MArHUTHOTO TOJIS JUISL )KU3HH
Ha 3emJie, TOJSIPHOE CHSHUE; TIPH ITOM IEPEBOANTH MPAKTHYECKYIO 33a7a4y B y4eOHYIO, BBIJCIATh
CYLIECTBEHHBIEC CBOMCTBA/MPU3HAKHN (PU3NYECKUX SBICHUII;

—OTKCHIBAaTh HM3YYECHHBIC CBOWCTBA TEN M (PU3UYECKUE SIBJICHUS, HCIONB3YS (U3NYECKHE
BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEpIus, KOJIMYECTBO TEIUIOTHI, y/AElbHAs TEIUIOEMKOCTh
BEILIECTBA, yJeNIbHAas TEIUIOTA IUIABJICHHS, y/eIbHas TEIIoTa HapooOpa3oBaHus, yAeNbHas TEIIOTa
CropaHusi TOIUIMBA, KO3((UIMEHT IOJE3HOT0 ACWCTBUS TEIUIOBOW MAIIMHbBI, OTHOCHUTENIbHAsS
BIQKHOCTb BO3AyXa, OJJEKTPUYECKMM 3apsa, CWla TOKa, JJIEKTPUYECKOE HaIpPsKEHHE,
COIIPOTHBIIEHUE TPOBOJHUKA, YICIBHOE CONPOTUBJICHUE BelleCTBa, paboTa U MOIIHOCTh
3JIEKTPUUYECKOTO TOKA); IIPU OIUCAHUU MPABUIBHO TPAKTOBATh (PU3MUYECKHI CMBICI UCHOIb3YyEMbIX
BEJIMYMH, 0003HAUEHUs U €AMHMIBI (PU3UUYECKUX BEIWYUH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE
JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHM BEJIMYMHAMH, CTPOUTHh TpauKH H3y4EHHBIX
3aBUCUMOCTEHN PU3NYECKUX BETUYNH;

—XapakTepHU30BaTh CBOMCTBA TeJ, (PU3NUECKUE SBICHUS U MPOLECCHl, UCIOIb3ys OCHOBHBIE
MIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpUU CTPOEHMsI BEUIECTBA, MPHUHIMII CYNEPIO3UIINU
noJieil (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa A1 yJacTKa LeMnH, 3aK0OH
Jbxoyns—IJleHna, 3aKOH COXPAaHEHHs HHEPrUM; MPU 3TOM JIaBaTh CIIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aIIMCBIBaTh €r0 MaTEMaTHUECKOE BBIPAKECHHUE;

—OOBSICHATh (PU3NYECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYyallUl
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUYMHHO-CIECICTBEHHBIE CBSI3U, CTPOUTH
o0BsicHEHHEe M3 |—2 JOrM4ecKuX LIaroB ¢ Omnopod Ha |—2 H3y4EeHHBIX CBOMCTBA (PU3MUECKHUX
SABJICHUM, (PU3MYECKHX 3aKOHOB MM 3aKOHOMEPHOCTEH; —pelaTh pacuy€THble 3agadyd B 2—3
NeNCTBUS, HCIONb3yd 3aKOHBI U (OPMYJIbI, CBSI3bIBatOIIME (PU3UUECKHE BETUYMHBI: Ha OCHOBE
aHaJl3a YCJIOBUS 3aJayM 3alMChIBaTh KPAaTKOE YCIOBHUE, BBIABIATh HENOCTATOK JAHHBIX MJIs
pelieHns 3aaadd, BbIOMpaTh 3aKOHBI U (HOPMYIBI, HEOOXOIUMBbIE UId €€ pelIeHUs, TPOBOAUTH
pacy€Thbl U CpaBHUBATH MOJIyY€HHOE 3HaUeHNE (PU3NYECKON BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

—pacCio3HaBaTh HpO6J’IeMI)I, KOTOPBIE MOXXHO PCHIUTH IMPHU IMOMOMIN CI)I/ISPI‘I@CKI/IX METOJ0B,
HCIIOJIb3YA OIMCAHUC HCCICIOBAHUA, BBIACIIATE MTPOBCPACMOC MPCANOJIOXKCHUC, OLCHHUBATH
MMPaBUJIBHOCTD MMOPAAKa MPOBCACHUA NCCIICA0OBAHMs, 1C€J1aTh BIBOABI;

—TIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (GU3NYECKUX SBICHUM MM (U3NYECKHX CBOWCTB TEJ
(KanWIISIpHBIE SIBJICHUS, 3aBUCUMOCTD JIaBIICHUS BO3/IyXa OT ero 00bEMa, TeMIepaTyphl; CKOPOCTH
mporecca OCTBIBAaHUSI/HArpeBaHUs TPU M3IYYEHWH OT I[BETa W3IIYYAIOIICH/OTIOMAOIIeH
MMOBEPXHOCTH; CKOPOCTh UCHIAPEHUS BOJBI OT TEMIIEPATYPHI )KUJKOCTHU U IJIOMIAU €€ TOBEPXHOCTH;
ANEKTPHU3ALMS TEI U B3aMMOJICUCTBHE DJICKTPUUYCCKUX 3apsO0B; B3aUMOJCHCTBHUE TOCTOSHHBIX
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MarHuTOB, BU3yaJu3alllsl MarHUTHBIX ITOJIEW MOCTOSHHBIX MAarHUTOB; JE€WCTBHSI MAarHUTHOTO MOJIS
Ha MPOBOJHHUK C TOKOM, CBOWMCTBA 3JEKTPOMArHuTa, CBOMCTBA AJIEKTPOABHUIATENSI IOCTOSHHOTO
TOKa): (GOpMyYIHpPOBaTH MPOBEPSEMbIE MPEANOIOKEHHsI, COOUPaTh YCTAHOBKY U3 IMPEAIOKEHHOTO
000pyI0BaHUs; ONTUCHIBATH X0/ OMBITA M (HOPMYITUPOBATH BBHIBOJIBI;

—BBIMIOJIHATH MPSIMbIE U3MEPEHUS TEMIEPATyphbl, OTHOCUTEIIHOM BIIaXXHOCTU BO31YXa, CHJIbI
TOKa, HANPSDKEHUSI C UCTIOJIB30BAHUEM aHAJIOTOBBIX MPHUOOPOB U JATYUKOB (PH3UYECKUX BEITUYUH;
CpaBHMBATh PE3YJIbTAThl U3MEPEHUN C YUETOM 33JaHHON aOCOIIOTHOM MOTPEUTHOCTH;

—TPOBOJIUTh HCCJICIOBAHWE 3aBUCUMOCTH OJHOW (DU3MUECKON BEIMYMHBI OT JPYroi
C HCIIOJIb30BaHHEM MPSMBIX U3MEPEHHH (3aBUCUMOCTh COITPOTUBIIEHUS IPOBOJIHUKA OT €r0 JJIUHBI,
IUIOUIAJN MOMEPEYHOrO CEUEHUS U YIEJIbHOIO COMPOTHUBIIEHUS BEILIECTBA ITPOBOJHUKA; CUIIBI TOKA,
MYILIEro Yepe3 NPOBOJHUK, OT HANPSKEHUS Ha MPOBOJIHUKE; UCCIEOBAHUE MTOCIIEN0BATEIBHOIO U
MapajuIeIbHOTO COCTUHEHHUI MPOBOJHUKOB): IJIAHUPOBATh UCCIIEIOBAHHUE, COOUPATh YCTAHOBKY U
BBITNIOJHATh U3MEPEHHUs, Celysl MPEeUI0KEHHOMY IUIaHy, (PUKCHUpPOBATh PE3YNbTAThl MOIYyYCHHON
3aBHCHMOCTH B BHJI€ TAOJIUIL U TPAPUKOB, 11aTh BEIBOJBI 110 Pe3yIbTaTaM HUCCIICIOBAHMUS;

—IpPOBOAUTL KOCBCHHBIC H3MCPCHUA (bHSI/I‘IeCKI/IX BCINYHNH (yz(eana}I TEIIOEMKOCTD
BCIICCTBA, COMMPOTHUBJICHUC ITPOBOJIHUKA, pa60Ta U MOIIHOCTB 3JICKTPHUYCCKOT'O TOKa)I IIaHUPOBATh
HU3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJICAYd HpeﬂHO)KCHHOﬁ HWHCTPYKIUH, U
BBIYHCJIATH 3HAYCHHUEC BCIIMYNHBI,

—CcoONoaTh NpaBWiIa TEXHHKH Oe3omacHOCTH Tpu  pabore ¢ 1abOpaTOpHBIM
000opynoBaHUEM;

—XapaKTepHU30BaTh IPUHLHUIIBI JEHCTBUS U3YyYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOUCTB C
OIOpPOH Ha MX OMMCaHUs (B TOM YHUCIIE: CUCTEMA OTOIUIEHUS JOMOB, TUTPOMETp, MapoBasi TypOuHa,
aMIepMeTp, BOJBTMETP, CUYETUMK DJIEKTPUUECKOH HHEPrUH, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaresbHbIe JIEKTPOIIPHOOPH! (IIPUMEPHI), FTEKTPUUECKUE MPEAOXPAHUTEININ; IIEKTPOMArHUT,
AJIEKTPOABHUTATENb IMMOCTOSHHOTO TOKA), MUCIONB3YSl 3HAHHUS O CBOWCTBAX (PM3WYECKHUX SIBICHUH U
Heo0XoauMble GU3NUECKHEe 3aKOHOMEPHOCTH;

—pacno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTEIbHBIE TPUOOPHI MO CXEMaM U
CXEMaTUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETpP, TUTPOMETP, JBUraTeNb
BHYTPEHHEI0 CrOpaHHUs, AJIEKTPOCKOI, PEOCTaT); COCTABJIATH CXEMbl AJIEKTPUYECKUX Lenend ¢
M0CJIeI0BAaTEIbHBIM U MapaliIeIbHBIM COEMHEHUEM 3JIEMEHTOB, pasinyasi yCJIOBHbIE 0003HAYECHUs
2JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

—TIpUBOAUTH PUMEPHI/HAXOIUTh HH(OPMALIMIO O MPUMEPAX MPAKTUYECKOTO MCIOIb30BaHUS
¢u3nUecKux 3HaAHUN B MOBCETHEBHOM XM3HM JUIs oOecredeHus: 6e30MacHOCTH MPH OOpaIleHUH C
npubopaMu M TEXHUYECKUMHU YCTPOICTBAMH, COXpPaHEHMsI 3JI0pOBbS U COOJIIOJIEHUS HOPM
JKOJIOTUYECKOIO ITOBEJCHUS B OKPYKAIOIIEH Cpele;

—OCYILECTBIISITh MOUCK MH(OpMaLIUK (PU3UUECKOTO COAEpKaHUs B ceTH VIHTepHET, Ha OCHOBE
UMEIOIIUXCS 3HaHUM U MyTEM CpaBHEHUS JOMOJIHUTENIBHBIX UCTOYHUKOB BBIIENATh HH(POPMALIHIO,
KOTOpas SIBISETCS MPOTUBOPEUNBOM MIIK MOKET ObITh HEIOCTOBEPHOM;

—WCIOJb30BaTh MPH BBIMOJHEHUH YYEOHBIX 33JaHUN HAYYHO-TIONMYJSIPHYIO JIUTEPATypy
(bU3MYECKOTO COJIepiKaHus, CIIpaBOYHbIE MaTepHalIbl, pecypchl cetu MHTepHeT; BiaseTh npuémamu
KOHCIIEKTHPOBAHUs TEKCTa, Ipeodpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

—Co3/1aBaTh COOCTBEHHBIE NMChbMEHHBbIE M KpaTKUE YCTHbIE CcOOOIIeHHs, 0000mas
MHPOPMAILIMIO U3 HECKOJBKHUX HCTOYHHUKOB (PU3MUYECKOTO COAEp)KaHUS, B TOM 4YHCIEe MyOJINYHO
MPEJCTABIATh PE3YIbTATHI MPOSKTHOM MIIH UCCIIEAOBATENHCKOM IEITENFHOCTH; IPH 3TOM I'PaMOTHO
UCMOJIb30BAaTh M3YYEHHBIH MOHATHUIHBIN ammapar Kypca (U3MKH, CONPOBOXKIATh BBICTYIUICHHE
MpEe3EHTAILNEN;

—TIpy  BBINOJHEHUH Y4YEOHBIX TPOEKTOB M HCCIENOBAHUN (U3NYECKUX IPOLIECCOB
pacripesienath 00s3aHHOCTH B TPYIIE B COOTBETCTBUHU C TOCTABJIEHHBIMU 33/1a4aMH, CIEIUTh 3a
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BBITIOJTHEHUEM ITUIaHa JIEHCTBUI U KOPPEKTUPOBAThH €T0, aJIEKBATHO OIIEHUBATh COOCTBEHHBIN BKIIA]]
B JICATEIHHOCTh TPYIIIBI; BHICTPAUBATh KOMMYHUKATHUBHOE B3aMMOJICHCTBHE, MPOSIBIISISI TOTOBHOCTh
pazpemiats KOHGIUKTHI.

9 kaacc

[IpenmerHble pe3yiabTaThl Ha 0a30BOM YPOBHE IOJDKHBI OTpa)kaTh C(HOPMUPOBAHHOCTH Y
o0yJaromuxcs yMEeHuil:

—MHCIONb30BaTh MOHSATHS: CHUCTeMa OTcuéra, MarephaibHas TOYKa, TPAeKTOpus,
OTHOCHTEIIFHOCTh MEXaHMYECKOTO JBIXKEHHA, Aedopmanus (ympyras, IJlacTU4ecKas), TpEHHe,
LEHTPOCTPEMHUTEIHHOE YCKOPEHUE, HEBECOMOCTh M MEperpy3ku; IEHTP TSKECTH; aOCOIIOTHO
TBEPJIOE TEJIO, LIEHTP TKECTU TBEPAOTO Tella, PABHOBECHE; MEXAHUYECKHE KOJECOaHUsI U BOJIHBI,
3BYK, MH(PA3BYK W yJIbTPa3BYK; 3JEKTPOMArHUTHBIC BOJHBI, ILIKanda 3JIEKTPOMATHUTHBIX BOJIH,
CBET, OJU30PYKOCTh W JAIIBHO30PKOCTh, CIEKTPHI MCITYCKAHUS U TOTJIONICHUs; anb(a-, OeTa- u
ramMma-u3JydeHus, U30TOIbl, AepHas YHEPreTHKA;

—pasnuyarh sBICHUA (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE JIBIKEHUE,
PaBHOYCKOPEHHOE IPSIMOJIMHEMHOE ABM)KEHHE, CBOOOAHOE MAaJCHUE TEJl, PABHOMEPHOE JBUKECHHE
M0 OKPY)KHOCTH, B3aUMOJICHCTBUE TeEJ, PEaKTUBHOE JBIDKEHHE, KoyeOaTelbHOE JBIKEHUE
(3aTyxarolMe U BBIHYKJEHHbIE KOJeOaHUs), pe30HAHC, BOJHOBOE JBUKEHHE, OTPaXKCHHE 3BYKA,
MPSMOJIMHEHOE paclpOCTPaHEHHE, OTPaKEHUE M IPEJIOMJICHUE CBETa, IIOJHOE BHYTPEHHEE
OTpa)XCHHUE CBETa, PA3JIOXKEHHE OEIoro CBETa B CHEKTP M CII0KEHHUE CIEKTPAIbHBIX IIBETOB,
JUCIIEPCUsl CBETA, €CTECTBEHHAs paJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro CIIEKTpa
U3JIy4eHUs) MO ONMCAHUI0 UX XAPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIUX
naHHoe (PU3UYECKOE SIBICHUE;

—pacrno3HaBaTh MPOSIBIICHUE U3YUCHHBIX (DU3MYECKUX SIBIICHUH B OKpPYKaOIIEeM MHpE (B TOM
yucine (U3MYECKUEe SBJICHUS B IMPUPOJC: NPHJIMBBI M OTJIMBBI, JBMXKCHHE IIaHeT COJIHEYHOM
CUCTEMBbI, PEAKTHBHOE JBW)KCHHE JKHUBBIX OpPraHU3MOB, BOCIPHUITHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CECMUYECKHE BOJIHBI, LIyHAMH, 3X0, LIBETa TeJl, ONITUYECKHUE SIBJICHUS B IPUPOJE,
OMOJIOTUYECKOE JICMCTBUE BHJAMMOTO, YyAbTPadUOIETOBOIO U PEHTITCHOBCKOTO W3JIyYEHUH;
€CTECTBEHHBIN PaTUOAKTUBHBIA (DOH, KOCMHUYECKUE JTY4YH, PAAHOAKTUBHOE MU3Iy4YeHUE MPUPOIHBIX
MUHEPAJIOB; IEUCTBHE PAJMOAKTUBHBIX U3TyUCHUM HA OPTaHU3M YeJIOBEKA), MPU ITOM NEPEBOIUTH
MPAKTUYECKYIO0 3a/ladyy B Y4eOHYIO, BBIIENATH CYIIECTBEHHBIE CBOWCTBA/TIPU3HAKUA (DU3MUECKHUX
SIBIICHHI,

—OMNKCHIBaTh M3Y4YEHHBbIE CBOWCTBA Te€l M (PU3UYECKUE SBJICHUS, HCIONB3YS (U3NYECKHE
BEJIMYMHBI (CpPEeJHsAs U MTHOBEHHAs CKOPOCTh Tejla IPU HEPABHOMEPHOM JBH)KEHUH, YCKOPEHHE,
[epeMELICHHE, IIyTh, YIJIOBas CKOPOCTh, CUJla TPEHUs, CUJIa YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJHOrO NaJeHUsl, BEC Tella, MMIIyJIbC Tela, UMIYJIbC CHJIBI, MEXaHuWdeckas pabora u
MOIIHOCTb, ITOTEHLHAIbHAS JHEPIUs TeJa, MOAHATOrO HaJ MOBEPXHOCTBIO 3E€MIIM, IIOTEHIHAIBbHAS
SHEPTHs CKATOW IPYKUHBI, KUHETHUYECKash SHEprus, MOJHAs MEXaHWYECKas DHEPrus, NEpPHOJ H
qyacToTa KojeOaHH, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETA, [TOKAa3aTellb
MIPEJIOMJIEHUS] CPEJIbl); MPHU ONMMCAHUM MPABUIBHO TPAKTOBATH (PU3UUECKHUI CMBICI HCIOJIb3YEMBIX
BEJIMYMH, O00O3HAYECHUS U €IUHHIBI (PU3NYECKUX BEIMYMH, HaXOIUTHh (POPMYIbI, CBS3bIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEJIMYMHY C JPYTMMH BEJIUYUHAMH, CTPOUTH TpaduKu H3y4YEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

—XapakTepU30BaTh CBOWCTBA Tel, (PU3MUECKUE SIBICHHUS M MPOLECCHI, HCIOJIb3YS 3aKOH
COXpAHEHUs DHEPIrUH, 3aKOH BCEMHMPHOIO TATOTEHMS, MPUHLUII CYNEPIO3UINN CHJI, MPUHIIHNII
OTHOCUTENBHOCTH [ anmunes, 3akoHsl HbI0TOHA, 3aKOH COXPAaHEHMS UMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsI0BOTO M MACCOBOI'O YHCEN MPH AJIEPHBIX PEAKIMIX;
IpU STOM JaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHAa W 3allUCBIBaTh €ro MaTeMaTH4ecKoe
BBIPa)KCHHUE;

—O0OBICHATh (1)I/I3I/I‘-ICCKI/IC IpOLECChI U CBOMCTBaA TCJI, B TOM YHCJI€C U B KOHTCKCTC CI/ITyaLII/Iﬁ
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IIPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh MPUUMHHO-CIECICTBEHHBIE CBSI3U, CTPOMUTH
00bsICHEHHE M3 2—3 JOTMYECKUX IIaroB ¢ OMOPOH Ha 2—3 W3YyYEHHBIX CBOMCTBA (hpU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

—pemaTh pacu€éTHbIC 3a/aun (OMHUPAIOIIMECs Ha CHCTEMY U3 2— 3 ypaBHEHUH), UCIIOIb3YS
3aKOHBI U (POpMYJIbl, CBS3bIBAIONINE (PU3UUYECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJauu
3alMCBIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEJOCTAIOIIME WM W30BITOUHBIC IAaHHBIC, BHIOMPATH
3aKOHbl U (OpMyJbl, HEOOXOAMMBbIE JJs pELIeHHs, IPOBOAUTh pPACUYETHI M  OLIEHUBATh
PEATMCTUYHOCTD MOJYYCHHOTO 3HaUCHHs (PU3MUECKON BEIIMUHHBI,

—pacno3HaBaTh MPoOJIEMbl, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIM (PUIUUECKHX METOJIOB;
WCIIONB3Ysl OINHUCAHME HCCIEOBaHUs, BBIICIATH MPOBEPSIEMOE IMPEANOI0KEHUE, OIEHUBATDH
MPaBWIBHOCTh TOpSAKAa TMPOBEACHUS HCCIENOBaHMs, JielaTh BbBIBOJAbI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOICHUIN U OIIBITOB;

—TIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (GU3UYECKUX SBICHUM WM (PU3NYECKUX CBOWCTB TEJ
(u3yuenue BTOporo 3akoHa HpIOTOHa, 3aKOHAa COXpaHEHMsI SHEPruu; 3aBUCHMOCTb IIEpUOja
Koje0aHui MPY>KMHHOTO MasiTHUKA OT Macchl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIbIl MaJIbIX KOJICOAHUM; MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, pa3JIoKEHUE Oeyoro
CBETa B CIIEKTP; U3yUEHHE CBOWCTB M300paKeHHUsS B IJIOCKOM 3€pKajie M CBONCTB M300pa’keHUs
mpenMeTa B COOMparoeil JTMH3e; HAOMIOACHHE CIUIOMIHBIX W JIMHEHYATHIX CIICKTPOB M3IIyYCHUs):
CaMOCTOSITENILHO COOMpPAaTh YCTAaHOBKY M3 M30BITOUHOTO Habopa 00OpYyIOBaHUS; OMHCHIBATH XOJI
OTIBITA M €T0 PE3yNbTaThl, POPMYIUPOBATH BHIBOIBL;

—TIIPOBOJIUTH TIPH HEOOXOIMMOCTH CEPHIO MPSIMBIX U3MEPECHHIA, OTIPEICIISsS CPEIHEE 3HAUCHUE
u3MepsieMoil BelU4YuHBbl ((DOKYCHOE paccTOSHUE COOMparoliel JUH3bI); O0OOCHOBBIBATH BBHIOOP
croco06a u3MepeHus/M3MEePUTEIILHOTO TIPHUOOpa;

—IIPOBOJIUTh MCCJIEJOBAHUE 3aBUCUMOCTEH (U3UUECKUX BEIMYMH C  HCIIOJIb30BAaHUEM
NpSIMBIX HM3MEPEHUN (3aBUCUMOCTb IIYTHU OT BpPEMEHU IMpPU PABHOYCKOPEHHOM [BUKEHUM 0€3
HayalbHOM CKOPOCTH; mepuoja KojeOaHMi MaTeMaTHYeCKOro MasTHUKA OT JJIMHBl HWTH;
3aBUCUMOCTH yIJIa OTPa)KE€HHs CBETa OT yIJia MaJeHHs U yria MPeJOMJICHHs OT yIJa MajeHus):
IUTAHUPOBATh MCCJEI0OBAaHHUE, CAMOCTOSITENIbHO cOOMpaTh YCTaHOBKY, (PMKCHpPOBATH pe3yibTaThl
MOJIYYEHHOM 3aBUCUMOCTU (DPU3MUECKUX BEIMYUH C YUETOM 3aJaHHON MOTPELIHOCTH U3MEpPEHUH B
Buie TaOIUIl U TpadUKOB, A€1aTh BBIBOABI 110 pe3yJibTaTaM HUCCIIEI0BaHMS;

—TIPOBOJIUTH KOCBEHHBIC U3MEPEHUsI (PU3NUECKUX BEUYUH (CPEIIHSSI CKOPOCTh U YCKOpPEHUE
TeJa MpU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHE CBOOOTHOTO MaJCHHUS, KECTKOCTh MPYKUHBI,
KO(DPUIIMEHT TpPEeHHS CKOJIBKEHMs, MEXaHW4yeckass padoTa WU MOIIHOCTh, YAaCTOTa WU TEPUOJ]
Koje0aHuil MaTEMaTHYECKOTO U MPYKHHHOTO MAasTHUKOB, ONTHYECKas CHUJia COOMpArOIIel JTHUH3HI,
PaINOaKTUBHBIA (DOH): TUIAHUPOBATH M3MEPEHUS; COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIMIOJIHATh U3MEPEHUs, CIeNysl MPEeAJIOKEHHON MHCTPYKLHMH; BBIUMCIATH 3HAYEHHE BEIIMYMHBI U
aHATM3UPOBATH MOJIYYCHHBIC PE3YIIbTATHI;

—co0ioaTh  MpaBWia TEXHUKHM O€30MacHOCTHM mpu  paboTe ¢ JabOpaTopHBIM
000pynOBaHUEM;

—pas3jim4yaTb OCHOBHBLIC IMPHU3HAKHU HM3YYCHHBIX (1)I/I?>I/ILIeCKI/IX MO)ICJ'ICfI: MaTc€pHralibHasd TOYKa,
a0COJIFOTHO TBépI[OC TECIIO, TOYEYHBIM MCTOYHHUK CBCTA, JIY4, TOHKAsA JIMH3a, IUIAHCTapHass MOJCJIb
aToMa, HyKJIOHHad MOACJIb aTOMHOTO sAJpa,

—XapaKTepU30BaTh MPUHIIUIIEI JEHCTBUS U3YyYSHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OTMOpOMl Ha WX omucaHus (B TOM YHCIE: CIUIOMETpP, ATYMKW TIOJIOKEHHS, PACCTOSHUA U
YCKOpPEHUS, paKkeTa, 3X0JIOT, OYKH, IIEPUCKOI, oToarnmapaT, ONTHIECKHE CBETOBO/IBI, CIIEKTPOCKOII,
03UMETp, Kamepa BuiabcoHa), HMCMONAB3ys 3HAHUS O CBOWCTBAX (DM3UYECKUX SIBICHUU W
HeoOxouMBbIe (PU3MYECKHE 3aKOHOMEPHOCTH;

—MUCIIOJIB30BATh CXEMBbI M CXEMATHUYHBIC PUCYHKHW H3YUCHHBIX TCXHHUUYCCKHX YCTpOI\/IICTB,
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M3MEPUTENbHBIX TPUOOPOB U TEXHOJOTUYECKUX MPOLECCOB MPH PEIICHUU Y4eOHO-NPAKTUUYECKUX
3aJa4; ONTHYECKUE CXEMBbI I TMOCTPOCHHUS HM300paXEHUH B IJIOCKOM 3epKajie M coOuparomiei
JIUH3E;

—IIPUBOJHUTDH MPUMEPBI/HAXOAUTh HH(POPMAIIHIO O MPUMEPAX MPAKTUYECKOTO UCIOIb30BAHMUS
(bu3n4ecKux 3HaAHUH B MOBCEIHEBHON XHU3HM I oOecriedeHus: 0e3011acCHOCTH MpU OOpallleHUH ¢
npubopaMu M TEXHMYECKHMMM YCTPOWCTBAMH, COXPAHEHHS 3/0pOBbSI U COONIOJCHHUS HOPM
JKOJIOTMYECKOTO TIOBEICHUS B OKPYKAIOILLEH CPELE;

—OCYIIECTBIATh TNOUCK uHpopManuu (U3NIECKOTO coaepkaHus B cetd VIHTepHeT,
CaMOCTOSITENILHO (OPMYJIHMPYsl MOUCKOBBIIM 3allpoC, HAXOIUTh MyTH ONPEAETICHHs JTOCTOBEPHOCTU
MOJTyYEHHOM nH(pOpMAIMK HAa OCHOBE MMEIOLINXCS 3HAHUN U JJOTIOJTHUTEIbHBIX UCTOYHUKOB,;

—MCIONb30BaTh MPHU BBIMOJIHEHUH YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO JIUTEPATYpPy
(bU3MIECKOTO CoJepKaHus, CIPAaBOYHBIE MaTepHaIIbl, pecypchbl ceTu VHTepHeT; BiIaaeTh npuémMamMu
KOHCIIEKTUPOBAHHUSA TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIMK U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBIE NMHMCHbMEHHbBIE U YCTHBIE COOOLIEHHMS Ha OCHOBE MH(pOpMaIUM U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COICpIKAHUS, MYOIMYHO MPEICTABIATh PE3YIbTaThl
IIPOEKTHOM WM UCCIIEN0BATEIbCKOU IEATEIbHOCTH; IIPU TOM T'PAMOTHO MCIIOJIb30BaTh U3YYEHHBIN
MOHATUMHBIN anmnapar u3y4yaeMoro paszena (pU3uKu U COMpPOBOXKIATh BBICTYIUIEHUE MpPE3eHTaluen
¢ y4éToM 0cOOEHHOCTEH ayIMTOPUH CBEPCTHUKOB.

1.  TEMATUYECKOE INIAHUPOBAHUWE YUYEBHOI'O ITPEMETA «®U3U3KA» C
VYKA3AHUEM KOJIMYECTBA AKAJIJEMUUYECKUX YACOB, OTBOJAMMBIX HA
OCBOEHUE KAXIOU TEMBbI C BOXKMOXXHOCTBIO UCITOJIb30BAHMS 110 DTOU
TEME DJIEKTPOHHBIX (LIMPPOBbBIX) OFPA3SOBATEJILHBIX PECYPCOB, B TOM
YUCJIE C VYETOM PABOYEU [TPOTPAMMBI BOCIIUTAHUS

HCHTGHBHOCTB YUYUTEIA C YICTOM ‘[)360‘-16171 OporpaMmMbl BOCIIUTaHU S

B peanmzanuu BOCIUTATENBHOTO MOTEHIMANA ypOKa IEAaror OPUEHTHPYETCS Ha IeJEBEIC
IPUOPUTETHI PE3yIbTATOB B BOCIUTAHWUU, PA3BUTHE JIMYHOCTH OOYYAIOIIMXCS, HA JIOCTHXKEHHE
KOTOPBIX JIOJIKHA OBITH HaIlpaBJIeHA €ro AESITEeIbHOCTh i BhinonHeHus TpedoBanuit ®I'OC OO0
Y TIPOTPAMMBI BOCTIUTAHHS.

Lenesoii npuopuTeT BocnuTanus Ha yposHe OO0

JlesiTeIbHOCTD YUUTEJISl C e’

BOCIIMTA
1. T'paknaHcKo-NATPUOTHYECKOE BOCIIUTAHHE:
1.1.3Haromui 1 JFOOAIINI CBOKO MaJTyIO POAMHY, CBOHM Kpai, UMEIOIIHIA 11
npeacrasiieHne o Pogune - Poccun, €€ TeppUTOpun, pacnoiOKEHUN; '
1.2. co3HarImuUi NPUHAIEKHOCTh K CBOEMY Hapoay U K OOLTHOCTH IpaxiaH Poccun, 12
MPOSIBIISIIONINN YBaXKECHHE K CBOEMY U APYTUM HapoaMm;
1.3. HOHMMAIOIINIT CBOKO COMPUYACTHOCTD K MPOILIOMY, HACTOSIIEMY H OyIyImeMy 13
poaHoro kpasi, ceoeit Poaunsl - Poccun, Poccuniickoro rocymapcTsa; '
1.4. moHUMAIOIIMIi 3HaYeHHE TPAKAAHCKUX CUMBOJIOB (FOCYyJapCTBEHHAs! CHMBOJIUKA
Poccuu, cBoero peruona), npa3JHUKOB, MECT MOYUTAHUSA T€POEB U 3AILUTHUKOB 14
OTeuecTBa, MPOSBISIONINN K HUIM YBaXKEHUE,
1.5.umeromIuii nepBoHayvanbHbIe MPEICTABIEHHUS O IPaBaX U OTBETCTBEHHOCTU 15
YyeJloBeKa B 00IIECTBE, TPaKIAHCKHUX IpaBaxX U 00s13aHHOCTSIX; '
1.6.IpUHUMAIOIIUI yJacTHe B )KU3HU Kilacca, 001eo0pa3oBaTeIbHON OpraHu3alyy, B 16
JIOCTYITHOM 10 BO3PACTy COLMAJIbHO 3HAYUMOM JAESITeIbHOCTH.
2. lyX0BHO-HPABCTBEHHOE BOCIIUTAHNE:
2.1.yBaxaromuii 1yXOBHO-HPABCTBEHHYIO KYJIbTYPY CBOEH CEMbH, CBOETO Hapo/a, 21
ceMeiHpIe IIEHHOCTH C YUETOM HAIlMOHAILHOW, PEIMTHO3HOM NMPUHA ICKHOCTH;
2.2.co3HaIONUH [IEHHOCTh KaXXOW YeI0BEYECKOU KU3HU, TPUIHAIOITUI 2.2
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HWHAWBUAYAJIBbHOCTb U JOCTOMHCTBO KaKAOI'0 YCJIOBCKA,

2.3.1006poxKeNnaTeNbHbIN, POSBIISIONINN COIEPEKUBAHIE, TOTOBHOCTh OKa3bIBATh
MOMOIIIb, BEIPAXKAIOILNI HENPUATHE TTOBEACHUS, IPUUNHSIONIETO (PU3NIESCKUNA U 2.3
MOpPAJIbHBII Bpell APYTUM JIIOJISIM, YBaKAIOUIMH CTapIINX;

2.4.YMGIOIHHﬁ OLICHMUBATD IMOCTYIIKH C IO3UIHUU UX COOTBETCTBUA HPABCTBCHHBIM
HOpMam, OCO3HAIIIUNA OTBETCTBEHHOCTh 32 CBOU TIOCTYIIKH,
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2.5.BIaICIOIIU MPEACTABICHUSMH O MHOTOOOPAa3UH SI3BIKOBOTO U KYJIBTYPHOTO
npocTpaHcTBa Poccun, MMerouii mepBoHavYaIbHbIe HABBIKW OOIIEHUS C JTFOIbMU 25
pa3HBIX HAPOIOB, BEPOHCIIOBEIAHUN;

2.6. CO3HAIONINH HPABCTBEHHYIO M ACTETHUECKYIO LIEHHOCTh JIUTEPaTyphl, POJHOTO
SI3bIKA, PYCCKOTO A3bIKa, IPOSBISIOIINI HHTEPEC K YTCHUIO. 2.6

3. JcreTn4YecKoe BOCIUTAHHUE:

3.1.cocoOHBIH BOCHPUHUMATh U YyBCTBOBATh IPEKPACHOE B OBITY, IPUPOJE,

HCKYCCTBE, TBOPYECTBE JIIOJCH; 3.1
3.2 mposBISIONINI UHTEPEC M YBAKEHUE K OTE€UECTBEHHON U MUPOBOU 32
XYJ0XKECTBEHHOU KYJBTYpE;

3.3.pOSBIIOMINI CTPEMIICHHAE K CAaMOBBIPAYKCHHIO B Pa3HBIX BUIAX 33

XYJ0XKECTBEHHOU JesITeIbHOCTH, UCKYCCTBE.

4. dusznueckoe BOCIIUTAHUEC, (])opanOBaHne KYJbTYPbI 310P0BbS U SMOIITUOHAJIBHOT0 0J1aror

4.1.6epexxHo OTHOCSIIUICS K (pU3HMuecKOMy 310pOBBIO, COOIOIAIONINI OCHOBHBIE
NpaByia 30pOBOT0 M 0€30MacHOro A ce0sl U IPYTruX Jtojel o0pasa )KHU3HH, B TOM 4.1
quciie B HHQOPMAIMOHHOM Cpee;

4.2.BJ'IaI[eIO]J.[PII7[ OCHOBHBIMH HaBBIKAMHU JINYHOUN U 06HI€CTBCHHOI7[ TUTHUCHBI,

4.2
0e30IacHOTr0 OBEJICHHS B OBITY, PUPOJIE, OOIIECTRE;
4.3.0pHMeHTUPOBAHHBIN Ha U3NYECCKOE PA3BUTHE C YIETOM BO3MOKHOCTEH 3/I0POBbSI, 43
3aHATHA (GU3KYIBTYPOH U CIOPTOM; '
4.4.co3HaIOMMH ¥ MPUHUMAIOIINI CBOIO TIOJIOBYIO IPUHAIIIEKHOCTb,
COOTBETCTBYIOIIHE €i IICHXO(U3NICCKHE U TIOBEACHYSCKHE OCOOCHHOCTH C YIETOM 4.4
BO3pacTa.

S. TpynoBoe BocniuTaHue:
5.1.co3Haronmii IEeHHOCTh TPY/a B )KU3HU YETIOBEKa, CEMbH, OOIIECTRA;
MPOSBILTIOMINH YBa)KCHHE K TPYLY, JIIOJIM Tpyda, OEpe:KHOE OTHOMICHUE K 51
pe3yapTaTaM Tpyia, OTBETCTBEHHOE MOTpeOIeHNE; POSBIISIONINI HHTEPEC K Pa3HBIM '
npodeccusim;
5.2.y4acTBYIOIIHH B PA3TUYHBIX BUIAX JOCTYITHOTO TIO BO3PACTY TPYAa, TPYIOBOM 59
JIeSITEITILHOCTH. :
6. JKon0ruyecKkoe BoCIMTaHUe:
6.1.moHUMAIOINI IEHHOCTh IPUPOJIBI, 3aBUCUMOCTD KU3HH JIFO/ICH OT MPUPOJIBL, 6.1
BIIHSIHUE JIFOJICH Ha MPUPOAY, OKPYXKAIOIIYIO CPELY; '
6.2 .TIPOSIBIISIOII JTFO00BE M OEpEKHOE OTHOIICHHE K TIPUPOJIC, HETIPUATHE 6.2
JeWCTBUH, IPUHOCAIINX BPe IPUPOAE, OCOOCHHO JKUBBIM CYIIIECTBAM; '
6.3.BBIpQYKAIOIINI TOTOBHOCTE B CBOCH AEATEIFHOCTU IPHUICPKUBATHCS 63
9KOJIOTHYECKUX HOPM. '
7. lleHHOCTH HAYYHOT'0 TO3HAHHUSA:

7.1.BBIpaXKaroIInii TIO3HABATEIILHBIE HHTEPECHI, AKTHBHOCTD, JIIO003HATEIHLHOCTh U 71

CaMOCTOATCIBHOCTD B ITO3HAHUHN, MHTCPEC M YBAXKCHUC K HAYYHBIM 3HAHUAM, HAYKE;

7.2.06nana0muil NepBoHaYaNbHBIMA TIPEACTABICHUSMHI O IPUPOIHBIX U COIIHATBHBIX
00BEKTaX, MHOT00Opa3un OOBEKTOB U SIBICHUM MPUPOJIBI, CBS3H )KUBOW M HEKUBOU 7.2
MPUPOJIBL, O HAYKE, HAYYHOM 3HAHWU;

7.3.AMEIONIHi TTepBOHAYATBHbBIC HABBIKK HAOIOICHHUN, CHCTEMATH3AINN U
OCMBICJICHUS OTBITA B €CTECTBCHHO-HAYYHOW U TyMaHUTApHOU 001acTsAX 3HAHUS.

7.3
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7 Kiacc

n/n

HaumeHnoBanue
pasaena, TeMbl

KoanuecTtBo
4acoB

Beer | K | JI
0 P P

Buanbl
JesITeJIbHOCTH

DJIeKTpoHHBbIE (M (poBLIe) 00pa3zoBaTeJbHBIC Pecypchl

JlesiTeIbHOCT
b y4YUTeJsl
mno
peaau3zanuu
NporpamMmsl
BOCIIUTAHMS

Pa3gen 1. ®du3zuka un eé

POJIb B IO3HAHUM OKpPY:Ka0Lero mupa (6 1)

11

®dusuka — HayKa 0
pupoae

BrisiBnenue paznuunii
MEXAY QU3NIECKIMU U
XUMHUUYECKUMHU
IIPEBpAICHUSIMN).
PacnosnaBanue u
KiaccuuKaIus
(bU3MYEeCKUX SBICHUN:
MEXaHUYECKHUX,
TEIUIOBBIX,
IEKTPUUECKHUX,

HaoOmonenue n
ornrcaHue (PU3NIECKUX
SIBJICHHU.

MAaravMTHBIX U CBCTOBBIX.

12

EctectBeHHO-
Hay4HBIN METOZ
MMO3HAHMS

BriaBmkenne runores,
OOBSICHSIOMINX TPOCTHIC
SIBIICHYSI, HATIPUMED:

— moyemy
OCTaHABIIUBACTCSA
JBIDKYIIEECS 110
TOPU30HTAIBHON
ITOBEPXHOCTH TEJIO;

— MOYeMY B JKapKyIo
NIOTOAY B CBETJION
0JIeX/1e MPOXJIaHEH,
4yeM B TEMHOM.
Ioctpoenue
MPOCTEHIINX MOJIENeH
¢dusnyecKnX sSBICHUH (B

http://oge.fipi.ru/

https://sdamgia.ru/

https://resh.edu.ru/

http://school-collection.edu.ru

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

71,72,73

ru/
http://interneturok.ru/ru

51,5271,
7.2,7.3
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BHJIC PUCYHKOB WJIN
CXeM), HalpuMep:
NaJiecHue NpeaMeTa;
NIPSMOJIMHEHOE
pacIpocTpaHEHHUE CBETA.

13

dusnueckue
BEJINYHNHBI

OmnpenesneHne IeHbI
JIETICHHST ITKAJIBI
HU3MEPHUTENHHOTO
npudopa.

W3mepenne TUHEHHBIX
pa3MepoB Tel U
MIPOMEKYTKOB BPEMEHH C
Y4ETOM TOTPEITHOCTEH.
Usmepenne 00béma
KUJIKOCTH ¥ TBEPIIOTO
Tena.

Wsmepenue
TEeMIIePaTypHI IPH
TIOMOLIN JKUJIKOCTHOTO
TEpMOMETpA U AaTIYNKA
TeMIIepaTypHl.
Brinonxenue
TBOPUYECKUX 3aJaHUU 110
MOUCKY CIIOCOOOB
HM3MEPEHHUS] HEKOTOPBIX
¢dusnIecKux
XapaKTePUCTHK,
HaTpuMep, pa3MepoB
MaJIbIX 00BEKTOB (BOJIOC,
MIPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIINX
pacCTOsSIHUN, MaJIbIX
MIPOMEXXYTKOB BPEMEHH.
O6cyxnenne
npe/IaraeMbix
CII0CO0O0B.

51,52, 71,
72,73

Paznen 2. [lepBonavasibHble cBeieHHsI 0 cTpoeHnn BemecTBa (5 4)

21

CrpoeHue BeliecTsa.

HaoOmonenune n
I/IHTepHp €TanuAa OIBbITOB,

CBUJIETEILCTBYIOMINX 00

http://oge.fipi.ru/

https://sdamgia.ru/

51,52, 71,
72,73
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aTOMHO-MOJIEKYJISIPHOM
CTPOCHHU BEIIECTBA:
OTIBITHI C PACTBOPEHUEM
pa3JINYHbBIX BELIECTB B
BoJe. OnpeneneuHue
pa3MepoB MajbIX Tell.

2.2

JIBmkeHue
U B3aMMOJIEICTBUE
YaCTHII BEIIECTBA

IIpoBenenue u
00BSICHEHHE OIBITOB 110
HaOJIIOIEHUIO TEIIOBOTO
pacuMpeHus ra3os.
IIpoBenenue u
00BSICHEHHE OIBITOB 110
00HApY>KEHHUIO CHIT
MOJIEKYJISIPHOTO
NPUTSLKEHUS U
OTTaJIKUBaHUSI.

2.3

ArperatHbie
COCTOSIHHSI BELI[eCTBA

Omnucanue (¢
HCIIOJIB30BaHUEM
MIPOCTHIX MOJENeit)
OCHOBHBIX Pa3lINUIHil B
CTPOCHHUU ra30B,
KHUJIKOCTEH M TBEPIBIX
TelL.

OObsicHeHnEe
coXpaHeHHs1 POPMBI
TBEPJIBIX TET U
TEKYYECTH KHUKOCTH.
YcraHnoBieHue
B3aHMOCBSI3H MEXKITY
0COOEHHOCTIMU
arperaTHBIX COCTOSHUMA
BOJIBI U
CYIIIECTBOBaHUEM
BOJIHBIX OPTaHH3MOB.

https://resh.edu.ru/

http://school-collection.edu.ru

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

ru/

http://interneturok.ru/ru

42,5.1,5.2,
71,72,73

51,52, 71,
72,73

Paznen 3. /IBu:kenune u B3aumoneiicTeue tea (21 v)

3.1

Mexanunyeckoe
JBUXECHUE

Pemenue 3amay Ha
OIIpeJIeIICHUE MyTH,
CKOpPOCTH M BPEMEHHU
PaBHOMEPHOTO

http://oge.fipi.ru/
https://sdamgia.ru/
https://resh.edu.ru/

4.2,51,5.2,
71,72,7.3
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JIBHKCHHSL.
AmnHanm3 rpaguKoB
3aBUCHMOCTH IIyTH U
CKOPOCTH OT BPEMEHH.

3.2

Muepuus, macca,
IDIOTHOCTH

OO®bsicHEHHE U
MIPOTHO3MPOBAHNE
SIBIICHHIA,
00yCJIOBJICHHBIX
WHEPIUCH, HAPUMEp:
YTO MPOUCXOIUT IPU
TOPMOKCHUH HITH
PE3KOM MaHEeBpe
ABTOMOOWIIA, TIOYEMYy
HEBO3MOXHO MI'HOBEHHO
MIPEKPATHUTh JABIKCHHE
Ha BEJIOCHUTICC WITH
caMOKaTe ! T. II.
[IpoBenenue u anamms
OIIBITOB,
JEMOHCTPUPYIOIINX
HU3MEHCHHE CKOPOCTH
JBHXXCHUS TCJIA B
pe3yJibTare JeHCTBUS Ha
HEro JPYrux Tell.
Pemenue 3a1a4y Ha
OTIpeIeIIEHIE MaCChI
Tena, ero 00béMa u
IJIOTHOCTH.
[IpoBenenue u ananms
OTIBITOB,
JIEMOHCTPUPYIOIINX
3aBUCUMOCTDb UBMCHCHUS
CKOPOCTH TeJIa OT €ro
MAaccsl IPU
B3aMMOJEHCTBUHU TEJI.
W3mepeHune maccel Tena
Pa3IHYHBIMHU
crocobamu.
Omnpenenenue
IJIOTHOCTH TENa B
pe3ynbpTaTe u3MEepEHUs

http://school-collection.edu.ru
http://www.fizika.ru
http://college.ru/fizika/http://www.school.mipt.ruhttp://kvant.mccme.

ru/
http://interneturok.ru/ru

41,4.2,51,
52,71,7.2,
7.3

28



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://kvant.mccme.ru/
http://interneturok.ru/ru

€ro Maccel 1 00BEMa.

3.3

Cuna. Buner cun

10

Wzyuenue
B3aMMOJICHCTBHSA KaK
MIPUYNHBI N3MEHEHUS
CKOPOCTH TeJIa UJIH €TO
nedopmarun. Onmcanue
peanbHbIX CUTYaLUH
B3aMMOJIEHCTBUS T C
MOMOILIBIO MOJICIICH, B
KOTOPBIX BBOJUTCS
TIOHSTHE U M300pakeHne
CHUIBL.

N3yuenue cumsl
YIPYTrocTH.
Hccnenosanue
3aBUCHMOCTH CHJIBI
YIPYTOCTH OT
YAIMHEHUS PE3HHOBOTO
LTHypa WIX NPYXKHUHEI (C
mocTpocHUEM rpaduka).
AHann3 IpakTHYECKUX
CUTyalul, B KOTOPbIX
IIPOSIBIISIETCS IEUCTBUE
CHJIBI YTIPYTOCTH
(ynpyrocts Ms4a,
KPOCCOBOK, BETOK JIepeBa
1 1p.).

AHanu3 cuTyauui,
CBSI3aHHBIX C SIBJICHHUEM
TsroreHus. OObsICHEHHE
OpOUTATTLHOTO
JBIDKEHUS IUTaHET ¢
HCTIOTb30BaHUEM
SBJICHUS TATOTCHUS U
3aKOHAa WHEPIIHH.
W3mepenue Beca Tena ¢
MIOMOILBIO
JUHaMOMETpA.
OO0ocHOBaHHKE 3TOTO
croco0a u3MepeHHsI.

13,15,2.2,
51,52, 71,
72,73
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Pasnen 4. /laBiienne TBepAbIX TeJ, :KUAKOCTEH U ra3oB (22 4)

4.1

Hasnenue. [Tepenaua
JIABJICHUS TBEPIABIMU
TeIaMH, KUIKOCTIMU
1 ra3amu

Amnanus 1 00bsICHEHHE
OMBITOB M MPAaKTUYECKUX
CHUTYaIlHi, B KOTOPBIX
TIPOSIBIISIETCS CHJIa
JaBJIEHUS.
O0ocHOBaHME cI0OCO00B
YMCHBIICHUS 1
YBEIWYCHHUS TaBIICHHUS.
OKcIiepruMeHTaIbHOE
JIOKa3aTeNbLCTBO 3aKOHA
Ilackans.

Pemenue 3amau Ha
pacuér gaBiIeHUS
TBEPAOrO TeJa.

4.2

JlaBjieHHE XUAKOCTH

Wccnenosanue
3aBUCUMOCTH JaBJICHUS
KHUJIKOCTH OT TTyOUHBI
MOTPY)KEHUS U
IUIOTHOCTH JKHIKOCTH.
HaoOmonenune n
00BsICHEHUE
THIPOCTATUIECKOTO
mapagokca Ha OCHOBE
3akoHa [Tackans.
N3yuenue
COOOIIAIOIIMNXCS
COCY/IOB.

Pemenue 3amau Ha
pacuér gaBiIeHUsS
JKHJIKOCTH.
OOBsicCHeHHE IPHHIIATIA
JIeUCTBHS
THIIPABIUYECKOTO
npecca.

4.3

AtMmocdepHoe
JABIICHHE

Amnanus ¥ 00bsICHEHHE
OIBITOB M MPaKTUIECKUX
CUTYyaIlUi, CBSI3aHHBIX C
JIEUCTBUEM
aTMoc(epHOro

http://oge.fipi.ru/

https://sdamgia.ru/

https://resh.edu.ru/

http://school-collection.edu.ru

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

13,22, 24,
4.2,5.1,5.2,
7.1,72,73

ru/
http://interneturok.ru/ru

13,24,41,
51,5271,
72,73

13,5.1,5.2,
71,72,73
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JTABIICHUSL.
OO0msicHeHNE
CYIIIECTBOBAHUS
aTMocdepsl Ha 3emiie 1
HEKOTOPHIX IUIAHETaX
win e€ OTCYTCTBUS Ha
JPYTUX TUIAaHETaX U
Jlyne.

OOBsicCHEHNE H3MEHEHUS
IUIOTHOCTH aTMOC(EPHI C
BBICOTOM U 3aBUCUMOCTHU
aTMOC(EpHOTO TaBICHUSA
OT BBICOTHL.

Pemenne 3amaq Ha
pacuét atMochepHOTro
JTABJICHUSL.

N3yyenue ycTpoiicrsa
OapoMeTpa aHepou .

4.4

JleiicTBUE XKUJKOCTH
Y raza Ha
MIOTPYXKEHHOE HUX
TEJI0

OKcIlepUMEHTaIbHOE
oOHapyKeHHE ACUCTBHS
JKUJKOCTHU U rasza Ha
NOrpyKEHHOE B HUX
Teo.

Omnpenenenue
BBITAJIKUBAIOIIEH CUJIBL,
JeHCTBYIOIEH Ha TeJo,
TIOTPYXEHHOE B
kuakocth. [IpoBeaenue
1 00CYKIICHHE OIIBITOB,
JEMOHCTPUPYIOIIUX
3aBUCUMOCTh
BBITAJIKHUBAIOIIEH CHUJIIBI,
JIEUCTBYIOIIEH HA TEJO B
JKUJIKOCTH, OT 00bEMA
NOTPYKEHHOM B
JKUAKOCTb YacTH Tesla U
OT IVIOTHOCTHU
SKUJKOCTH.
Uccnenosanue
3aBUCUMOCTH Beca Tejia B
BOJie OT 00BEMa

13,23,4.2,
51,5271,
72,73
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MOTPY>KEHHOM B
JKHJIKOCTDh YacTH Tela.
Pemenue 3amau Ha
MIPUMEHEHHE 3aKOHA
ApxuMmena 1 yCIoBus
TJIAaBaHMS TEIIL.
Kouctpyupoanue
apeoMeTpa Ui
KOHCTPYUPOBAHUE JIOAKU
U onpezeneHue eé
rpy30H0AbEMHOCTH.

Pa3nen 5. Pabora
M MOIIIHOCTD.
OHeprus

12

51

PaboTa 1 MOIIHOCTE

OKcIlepUMEHTaIbHOE
oTpeJiesIeHHe
MeXaHW4YeCKOW paboThI
CHJIBI TSDKECTH TIPU
TIAICHUH TeJIa ¥ CHITBI
TPEHUS IpH
PaBHOMEPHOM
TIepEeMEIICHIH TelIa 110
TOPU30HTAIILHOM
MTOBEPXHOCTH.

Pacuér momiaoctu,
pa3BUBacMOM IIpH
NOIbEME I10 JIECTHULIE.
Pewenue 3anay Ha
pacuér MexaHu4ecKon
paboThl U MOIITHOCTH.

52

HpOCTI)Ie MCXaHU3MBI

Omnpenenenue
BBITPHIIIA B CHIIE
MPOCTBIX MEXaHU3MOB Ha
MpUMEpE pblyara,
MOJIBMXKHOTO U
HETIOIBU)KHOTO OJIOKOB,
HAKJIOHHOH MIOCKOCTH.
Hccnenosanue ycioBus
paBHOBECHSI pbIuara.
OOHapyXeHHUe CBOICTB

http://oge.fipi.ru/

https://sdamgia.ru/

https://resh.edu.ru/

http://school-collection.edu.ru

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

ru/
http://interneturok.ru/ru

71,72,7.3

13,21, 24,
4.2,5.1,5.2,
71,72,73
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MIPOCTBIX MEXAHU3MOB B
Pa3IUIHBIX
WHCTPYMEHTaX U
MIPUCTIOCOOIEHUSIX,
UCTIONIb3YEMBIX B OBITY H
TEXHHKE, a TAK)KE B
JKHMBBIX OpPraHU3Max.
OKcnepuMeHTaIbHOE
JI0Ka3aTeIbCTBO
paBeHcTBa paboT mpu
MIPUMEHEHHH MTPOCTBIX
MEXaHH3MOB.
Omnpenenenne KI1/]
HaKJIOHHOH IJIOCKOCTH.
Pewenue 3anay Ha
MIPUMEHEHHUE MpaBuIIa
paBHOBECHS pblyara U Ha
pacuét KILJI.

53

Mexanngeckas
SHEPTUSA

DopMynupoBaHUE HA
OCHOBE HCCIICIOBaHUA
3aKOHa COXPAHEHUS
MEXaHUYECKOM SHEPTUU.
OOcyx/eHrEe TPAHUI]
NPUMEHHMOCTH 3aKOHA
COXPAaHEHHUS SHEPTUH.
Pemenue 3amau ¢
HCIOJIb30BAHUEM 3aKOHA
COXPAaHEHHUS SHEPTUH.

51,52, 71,
72,73

54

O0o01maromee
MOBTOPEHHE

BrimoHeHNE yaeOHBIX
3ajaHui, TPEOYIOITIX
JIEMOHCTPAIHN
KOMIICTEHTHOCTEH,
XapaKTEePU3YIOIIHX
€CTECTBEHHOHAYUHYIO
TPaMOTHOCTb:
TIPUMECHCHUA
TIOJTYYCHHBIX 3HAHUH JIIsL
Hay4HOTO OOBSICHEHHUS
(u3nYecKuX SBICHAN B
OKpY Karollen mpupoje
Y IOBCEJIHEBHOM JKHU3HH,

http://oge.fipi.ru/

https://sdamgia.ru/

https://resh.edu.ru/

http://school-collection.edu.ru

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

ru/
http://interneturok.ru/ru

51,5271,
7.2,7.3
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a TaKOKe BBIIBICHUS
(u3HYECKUX OCHOB psijia
COBPEMEHHBIX
TEXHOJIOTHH;
MIPUMEHEHUS OCBOCHHBIX
SKCHEPUMEHTAIBHBIX
YMEHHU 151
HCCIIEIOBAaHUS
(u3NIeCKUX SABICHUHN, B
TOM YHUCIIE ISl TPOBEPKHU
THIIOTE3 U BBISIBICHUS
3aKOHOMEPHOCTEH.
Pemenue pacu€rHeix
3ajau.

Oo01mee
KOJIMYECTBO YaCOB 68 5112
1o nporpamMme
8 Kitacc
KounuecTBO JleaTeabHOCT
4acoB b YYUTEJS
Ne HaumeHoBaHnue o
Buab! neaTe IbHOCTH AaexTponnbie (HUGpPoOBHIE) 00pazoBaTeIbHbIE pecypchbl
n/n pa3nesia, TeMbl Beer peam3anuu
R KP | JIP NMPOrpaMMbI
BOCIIMTAHMSA
Pa3nen 6.
TemnioBwIe 28
ABJICHUSA
E;fg;ﬁi‘;:ﬁ; http://oge.fipi.ru/
omLITOB, https://sdamgia.ru/
CBUJIETENILCTBYIOIIUX 00 https://resh.edu.ru/
6.1 | CTpoenue n croiicTsa 7 1 atomHO-MonekymapHom | http://school-collection.edu.ru 7172 73
' BEIeCTBA CTPOCHHUH BEIIECTBA: http://www.fizika.ru T
OIIBITBI C PACTBOPEHMEM | hitp://college.ru/fizika/http://www.school.mipt.ruhttp://kvant.mcc
pa3J’lI/I‘-IHBIX BCIICCTB B me.ru f
BOJIC. —
Pelerie 3021 110 http://interneturok.ru/ru
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OLICHUBAHHIO
KOJUYCCTBA ATOMOB UJIH
MOJICKYJI B SIIHHUIIC
00bEMa BEIECTRA.
AHAJIU3 TEKCTA JPEBHUX
ATOMUCTOB (HAIIpUMED,
(hparMeHTa O3MBI
Jlykpenus «O npupoze
BEIICi») C M3JI0KCHIEM
000CHOBaHHI aTOMHOM
TUTIOTE3BI (CMBICIIOBOS
YTCHHE).

OreHKa
YOCIUTEIHPHOCTH 3TUX
00OCHOBaHHIA.
OOBsCHCHHE
OpPOYHOBCKOTO
JABHMXKCHUA, ABJICHUSA
muddysun u pazmuanii
Memuy HHMH HA OCHOBEC
[TOJI0KCHHIM
MOJICKYJISIPHO-
KHHETHYECKON TCOPHUH
CTPOCHUS BEIIECTBA.
OOBsACHEHHE OCHOBHBIX
pa3auyuuii B CTPOCHUU
ra3oB, )KHJIKOCTEH 1
TBEPABIX TEN C
HCIIOJb30BAHUEM
[MOJI0KEHUM
MOJICKYJISIPHO-
KHHETHYECKON TCOPHUH
CTPOCHUS BEIECTBA.
[IpoBeeHue ONBITOB O
BEIPAIIBAHHIO
KPHCTAIIIOB
[MOBAPCHHOW COJIH HJIH
caxapa.

[IpoBenenue u
00BSICHEHUE OTIBITOB,
IEMOHCTPUPYIOIINX

35




KaIUIIIPHBIC SIBICHUS
W SIBJICHHE CMaYiBaHUs.
OOBsCHEHHE POJIU
KaWLISIPHBIX SBICHUN
TS IOCTYTUICHUS BOJIBI
B OPraHU3M PACTCHUIA.
Habmronenue,
MPOBEICHUC U
00BSICHEHUE OITBITOB I10
Ha0JIFO € HUTO
TEILUIOBOTO PACIIAPECHUS
ra30B, JKUIKOCTEN U
TBEPIBIX TEII.
OOBsICHEHHE
coxpaHeHHs 00bEMa
TBEPABIX TN, TEKY4ECTU
PKUIKOCTH (B TOM
qKCyIe, pa3sHUIBI B
TeKy‘IeCTI/I JJIA paSHI)IX
PKUJIKOCTEH), TaBIeHUs
rasa.

[IpoBeneHme OMBITOB,
IEMOHCTPHPYFOIIIX
3aBHCHUMOCTD JIaBJIEHHS
BO3/yXa OT ero 00BhEMa
151 HaneBaHI/ISI NnJIn
OXJIQXKJICHUS, U UX
00bsSCHEHHE Ha OCHOBE
ATOMHO-MOJICKYJISIPHOTO
YYEHHS.

AHaJIN3 MPAaKTUYECKUX
CUTYaIlUii, CBSI3aHHBIX
CO CBOMCTBaMHU I'a30B,
PKUJIKOCTEH U TBEPIBIX
Tell.

6.2

TemnoBsie IpoueCcChl

21

OO0ocHOBaHME MPaBUIT
H3MEpeHHUs
TeMIEpaTyphl.
CpaBHeHHE Pa3IUYHbIX
Croco00B U3MEPEHHS U

IIKaJI TEMIIEPaTypPHl.

13,22,23,
3.1,4.2,5.1,
5.2,6.1,6.3,
71,72,73
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Haomonenune n
00OBSICHEHHE OITLITOB,
JIEMOHCTPHPYFOIIIX
M3MCHCHHE BHYTPEHHCH
SHEPIHu Teja B
pe3yabTare
TEIUIONIEpEIauH 1
PpabOTHI BHEIITHHUX CHIL.
Haomonenune n
00BSICHEHHE OITBITOB,
o0cyxIeHue
MIPAKTHICCKIX
CUTYaluH,
JEMOHCTPHPYFOIIIX
pa3HH‘~IHLIe BHUIbI
TeIUIoNepeIaun:
TEIIONPOBOAHOCTD,
KOHBEKITHIO, U3TyUCHHUE.
HccnenoBanue siBieHUs
TeII000MeHa MpH
CMEIIMBAHUH XOJIOJHOM
U TOpsiYel BOABI.
Haomonenue
YCTaHOBIICHHUS
TETUIOBOTO PaBHOBECHS
MEX]ly ropsiueii u
XOJIOTHOUW BOJOM.
Omnpenenenue
(M3MepeHne) Koau4yecTBa
TCIJIOTHI, nonyquHoro
BOJIOH IpH TETII000MEHE
C HarpeThIM
METaIINYECKUM
MTAHAPOM.
Onpenenenue
(u3MepeHwue) ynenbHOM
TEMJI0EMKOCTHU
BEIIIECTBA.

Pemenue 3anay,
CBs3aHHBIX C
BBIYUCIICHUEM
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KOJIMYECTBA TEIIIOTHI ¥
TEIUIOEMKOCTH IIPH
TeIm1o00MeHe.

AHanu3 cuTyauui
MPAKTHIECKOTO
HCIIOIb30BaHUS
TEIIOBBIX

CBOMCTB BEIIIECTB U
MaTepHaJioB, HATIPAMeED,
B LETAX
SHEProcOePEIKCHHS:
TETUION3OISLINS,
sHeprocoeperaromme
KPBIIIIH,
TEPMOAKKyMYJIATOPBI U
T. 1.

HabGmionenue siBneHuii
HUCTIapEHUsI U
KOHJIEHCAIIHH.
HccnenoBanue nporiecca
HCTIAPEHUS PA3ITUIHBIX
JKHIKOCTEH.
OOBsICHEHHNE SIBIIEHUI
HCTIapeHHs U
KOHJEHCAI[MN Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO
yYEHHS.

Hab6mogenne u
00BsICHEHHE TIpoIIecca
KHUIICHHWA, B TOM YHCJIC
3aBUCUMOCTH
TEMIIePaTyphl KUIICHHS
OT JaBJICHHS.
Omnpenenenue
(u3mepeHue)
OTHOCHTEJIbHOH
BIIAXKHOCTH BO3 JyXa.
Ha6mronenne nporecca
IJIABJIEHUS
KPUCTAJTUIECKOTO
BEIIEeCTBa, HAIIPUMED,
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TBIA.

CpaBHeHHE MPOIIECCOB
TUTABIICHHS
KPUCTAJUTUICCKUX TN U
pa3sMATYCHHS TIPU
HATPeBaHUU aMOP(HBIX
ten. OnpeneneHue
(M3MepeHue) yaenbpHOM
TEIUIOTHI IJIaBIICHUS
TBA.

OOBsicHeHNE SIBICHHN
IUTABIICHAS U
KpHUCTaJUTH3AIIH Ha
OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUCHHS.
Pemenue 3agay,
CBSI3aHHBIX C
BBIUHCIICHUEM
KOJINYECTBA TEIUIOTHI B
mporieccax
TETUTOTIepEeIad TIPU
TUTABIICHUA U
KpHUCTaJUTH3AIIHH,
HCTIApCHUH U
KOHJICHCAIIHH.

AHanu3 cuTyanui
NPaKTHYECKOTO
IIPUMEHEHUS SIBJICHUI
IUIABJICHUS U
KpUCTAJUTU3AITIH,
HapUMep, MOJyYeHHe
CBEPXYHUCTHIX
MaTepHaioB, COJIEBAas
rpenka u ap. AHamus
paboTHI 1 00BSICHEHUE
MIPHUHITUITA ACUCTBUSL
TETUIOBOTO JIBUTATEJS.
Brruncnenue
KOJINYECTBA TEILIOTHI,
BBIICIISIONICTOCS [IPU
CrOpaHUM PA3TUIHBIX
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BUIOB ToIwinBa, 1 KII]]
neuratens. O0cyxIeHme
3KOJIOTHUECKUX
MOCIEACTBHI
HCIOJIB30BAHUSA
NIBUTATEIEH
BHYTPCHHETO CTOPAHHS,
TEIUIOBBIX U

TUAPOIJIEKTPOCTAHIIUM.
Paznen 7.
JyleKTpUYeCKHE U 37
MATHUTHLIE
ABJICHUS

Hab6mogenue u
HpOBeI[eHI/Ie OIIBITOB IT1O
3HeKTpH3aHHH TCI HpI/I
COTIPUKOCHOBEHHH H
HHIYKIHUEH.
HaoGmonenue n
00BsICHEHTE
B3aUMOJICHCTBUS
OJTHOMMEHHO U
Pa3sHOMMEHHO http://oge.fipi.ru/
3aPsDKCHHBIX Tell. https://sdamgia.ru/

DleKTpuHecKue O6VT”ICH6HHG HPUHIHAINA | Witns://resh.edu.ru/

3apsbl. 3apsHKEHHBIE ACHCTBHA SNEKTPOCKONA. | 44 //school-collection.edu.ru 5.1,5.2, 7.1,

7.1 7 OOBbsICHEHNE SIBIICHUI .
Teja U uxX http://www.fizika.ru 72,73

BSaHMOHeﬁCTBHC

3JIEKTPU3ALMH [IPU
CONPUKOCHOBEHUH

TeJ U UHAYKIHEH ¢
HCITOJIb30BaHUEM 3HAHUI
0 HOCHTEIISIX
SJIEKTPUYECKUX 3apsI0B
B BEILIECTBE.
Pacno3naBanme u
00BSICHEHHUE SIBIIEHUIT
3JICKTPU3AIIVH B
TMOBCEIHEBHOM KU3HU.
Hab6mogenue u
00BSICHEHHE OIBITOB,

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

ru/
http://interneturok.ru/ru
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WIUTIOCTPUPYIOLINX
3aKOH COXpaHEHHUS
AJIEKTPUYECKOr0 3apsijaa.
HaOmromeHue onsITOB 1O
MOJICTUPOBAHUIO
CHUJIOBBIX JIMHUI
3JIEKTPUYECKOTO MOJIS.
WccnenoBanue neicTBus
3JIEKTPUYECKOTO MO Ha
NIPOBOJHUKHU U
JUBJIEKTPUKU.

7.2

ITocTostHHBINM
JIEKTPUUECKUI TOK

20

HabnroneHue pa3nuyaHbIX
BUOB JEUCTBUA
3JIEKTPUYECKOTO

TOKa U OOHapyKCHHE
3THX BUJOB JICHCTBHS B
MOBCETHEBHOM JKU3HH.
COopka ¥ UCTIbITaHHE
AJIEKTPUYECKOHN Lenu
MOCTOSIHHOI'O TOKa.
M3mepeHue cuiiel TOKa
aMIIEPMETPOM.
H3mepenue
3JIEKTPUYECKOTO
HaIpsHKEHUs
BOJIBTMETPOM.
[IpoBenenue u
00BsICHEHHUE OIILITOB,
JEMOHCTPUPYIOIIUX
3aBHCUMOCTD
SJIEKTPUYECKOTO
COTIPOTHUBIICHUS
MIPOBOTHUKA

OT €r0 JJINHBI, IUIONIAIN
TIOTIEPEYHOTO CEYCHUS U
Marepuana.
HccnenoBanne
3aBUCUMOCTH CHJIBI TOKa,
MIPOTEKAIOILETO Yepes
pe3ucrop, ot
CONPOTHUBIICHUS

13,23, 24,
41,4.2,5.1,
5.2,6.1,6.2,
71,72,73
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pe3ucropa u
HaTPSDKCHUS Ha
pe3ucTope.

IIpoBepka mpaBuna
CJIO’KEHUSI HalpsKEeHU N
IIPU NOCJIEOBATEILHOM
COEIIMHEHHUH IABYX
PEe3UCTOPOB.

IIpoBepka npasuina i
CHUJTBI TOKA TIPH
TapajuIeTbHOMCOESINHECH
HU PE3UCTOPOB.

AHanu3 cuTyauun
MIOCTICIOBATEIBHOTO U
napajyIeIbHOTO
COCIIMHEHHUS
IIPOBOJTHUKOB B
JIOMAIITHUX
IIEKTPUUECKUX CETAX.
Pewmenue 3anau c
HCTIOB30BaHUEM 3aKOHA
Owma u popmyn

pacuéra AIEeKTPUIECKOTrOo
COIIPOTHBIICHUS IIPH
MOCTIETOBATENEHOM U
HapanieTsHOM
COCIMHEHUH
HPOBOHHUKOB.
Omnpenenenne paboTh
3IEKTPHUYECKOTO TOKA,
HPOTEKAIOIIEro Yepes
pe3ucTop.

OmnpeneneHre MOITHOCTH
JIEKTPUUECKOTO TOKA,
BBIJICIIIEMON Ha
pe3ucTope.
HccnenoBanue
3aBHCHUMOCTH CHIIBI TOKA
Yyepes JTaMIOYKy OT
HaIPSDKEHUS Ha HE.
Omnpenenenne KI1/]
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HarpeBaTes.
HccnenoBanue
npeoOpa3oBaHus
SHEPrUM NpH MoJbEME
Ipysa
JJIEKTPO/IBUIATEIIEM.
OObsicCHEHHE YCTPOHCTBA
Y TIPUHIIMIIA TCHCTBUS
JOMAIITHUX
AIIEKTPOHATPEBATEIEHBIX
TIpuOOpPOB.

OOBsCHCHNE TPUYNH
KOPOTKOT'O 3aMBIKaHUS U
TIPUHITUIIA ACUCTBUSL
IIJIaBKUX
NIpeIOXpaHUTEIIEH.
Pewmenue 3anau c
HCIIOJIb30BaHHEM 3aKOHA
Jxoyns— Jlenua.
Habmronenue
BO3HUKHOBEHUS
ANEKTPHYECKOTO TOKA B
KHUJIKOCTH.

7.3

MarsuTHbIe SIBIICHUS

Wccnenosanue
MarHUTHOTO
B3aMMOIENCTBUS
IIOCTOSIHHBIX MarHUTOB.
W3ydenue MarHuTHOTO
I10JIS TIOCTOSIHHBIX
MarHUTOB TIPH UX
00beqUHEHUH U
paszeneHuu.
IIpoBeneHue ONbITOB 11O
BHU3Yyalu3alluu MO
MOCTOSIHHBIX MAarHyuTOB.
Wzyuenue sBneHus
HaMardHU4uBaHUs
BEIIECTBA.
Uccnenosanue nericTBus
3JIEKTPUYECKOTO TOKA Ha
MarHUTHYIO CTPEIIKY.

13,23, 24,
42,5.1,5.2,
6.1,6.2,6.3,
71,72,7.3
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[IpoBenenue oneITOB,
JEMOHCTPHPYIOIMINX
3aBUCUMOCTH CHIIBI
B3aMMOJIeHCTBUSA
KaTyLIKU C TOKOM U
MarHuTa OT CHJIBI U
HaIpaBJIeHUs TOKa B
KaTyIKe.

AHanu3 cutyauui
MIPaKTHYECKOTO
IIPUMEHECHUS
JJIEKTPOMAarHuToB (B
OBITOBBIX TEXHUYECKHUX
YCTpOMCTBaX,
IIPOMBIIIJICHHOCTH,
METUIIHE).

M3yueHue nerictBus
MarHUTHOTO 10JI Ha
MIPOBOJIHUK C TOKOM.
M3yueHue nerictBus
JIEKTPOBUTATEIIS.
Msmepenune KIIJ
JIEKTPOJBHUIATEIILHOM
YCTaHOBKH.
PacrioznaBanue u aHaIH3
Pa3IMYHBIX TPUMEHEHUI
3JIEKTPOABUTATEINIEH
(TpaHCIIOpT, OBITOBEIE
YCTPOHCTBA U IPYTHE).

ONBITHI 11O
UCCIIEIOBAHMIO SIBJIEHUS
3JIEKTPOMArHUTHOMN 2.3,2.4,4.1,
74 DJIeKTpOMAarHUTHAS HHIYKIHH: 42,5.1,5.2,
" | uEoyKups HCCIIEIOBAHUE 6.1, 6.2, 6.3,
W3MEHEHNH 3HAYEHUS U 71,7.2,7.3
HaIpaBJICHUsI
HHIYKIIMOHHOTO TOKA.
Brimonnenne yueOHbIX http://oge.fipi.ru/
75 Oo6oo61marmee 3a/IaHuil, TPEOYIOIIIX https://sdamgia.ru/ 5.1,5.2,7.1,
' NIOBTOpEHME ACMOHCTpaluH https://resh.edu.ru/ 7.2,7.3
KOMIIETEHTHOCTEH,
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XapaKTepU3yIOIIIX
€CTECTBEHHOHAYYHYIO
TPaMOTHOCTb:
MIPUMEHEHUS
MOJIYYE€HHBIX 3HAaHUHN s
HAYYHOTO OOBSICHCHUS
(bu3nvecKuX SBICHUN B
OKpYXarollel Mpupoae
M TIOBCSJHEBHOM KU3HH,
a TaKk)Ke BBISBJICHUS
(U3NIeCKUX OCHOB psia
COBPEMEHHBIX
TEXHOJIOTHH;
MPUMEHCHUSA OCBOCHHBIX
OKCIICPUMEHTAJIbHBIX
YMEHUN 151
HCCIIeIOBAHUS
(u3NUeCKUX SBJICHUM, B
TOM YHCJIE IJIS IPOBEPKU
THUIIOTE3 U BBISBICHUS
3aKOHOMEPHOCTEH.
Pemenne pacu€THbIX
3a1au.

http://school-collection.edu.ru
http://www.fizika.ru
http://college.ru/fizika/http://www.school.mipt.ruhttp://kvant.mccme.

ru/
http://interneturok.ru/ru

Oobmree
KOJIM4YeCTBO 4YaCOB 68 5113
1o mMporpamMme
9 kiacc
KoJnuecTBo HesiTeIbHOCT
qacoB b YUHTEJs
Ne HaumenoBanue Buabt o
DJIeKTpoHHBIE (M (poBLIe) 00pa3oBaTebHBIC PeCypChI
n/n pa3nena, TeMbl Beer AeSITeJIbHOCTH peanu3anuu
o KP | JIP NMPOrpaMMBbl
BOCITUTAHMS
Pazaen 8.
MexaHuvyecKue 40
SIBJICHUS
8.1 | MexaHnunueckoe 10 1 1 |Anamms u obcyxnaenue | http://oge.fipi.ru/ 2.3,24,4.1,
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JIIBUJKEHNE U CIIOCOOBI
€ro OIHCaHMs

Pa3IHYHBIX TPUMEPOB
MEXaHUIeCKOTO
JIBHDKCHUSL.
OO0cyx/cHUE TPAHUI]
MIPUMEHUMOCTH MOJIEITN
«MaTepraNbHas TOUKay.
Omnucanue
MEXaHH4YECKOTO
JBIDKEHUS Pa3INIHBIMA
cnocobamu (ypaBHEHHE,
TabmuIa, TpaduK).
AHanm3 )XHU3HEHHBIX
CUTyaluii, B KOTOPBIX
TIPOSIBIISIETCS
OTHOCHUTCJIBHOCTH
MEXaHHUYECCKOI'O
nekenns. HaGmronenne
MEXaHHUYECCKOI'O
JBWKCHUS Tea
OTHOCHTEJILHO pa3HbIX
TeJI OTCYETA.
CpaBHeHue nyTei u
TPACKTOPUH IBIKCHHUS
OJTHOTO M TOTO XK€ TeJa
OTHOCHTEITFHO Pa3HBIX
TeJs oTcuéra. AHAIN3
TekcTa ["ammnes 06
OTHOCHUTCJIIBHOCTHU
JBHXXCHUA, BBIIIOJTHCHUC
3a/laHul 110 TEKCTY
(cMBICTIOBOE YTEHHE).
Onpenenenue cpennen
CKOPOCTH CKOJIBKCHHS
OpycKa WIIH JIBH>KECHHS
LIapHKa 110 HAaKJIOHHON
IUIOCKOCTH. AHAJIN3 U
o0cyxieHre croco0oB
MIpUOIMKEHHOTO
OIpeeeH s
MTHOBEHHOH CKOPOCTH.
OmnpeneneHne CKOPOCTH

https://phys-oge.sdamgia.ru/

https://resh.edu.ru/

http://school-collection.edu.ru

http://www.fizika.ru
http://college.ru/fizika/http://www.school.mipt.ruhttp://kvant.mcc

me.ru/
http://interneturok.ru/ru

42,5.1,5.2,
6.1,6.2, 6.3,
71,72,73
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PaBHOMEPHOTO
JBYDKCHUS

(mIapuka B )KUJIKOCTH,
MOJIENHU IEKTPUIECKOTO
ABTOMOOWJIS M T. IL.).
Omnpenenenue myTH,
MIPOIIEHHOr0 32 JaHHbII
MIPOMEKYTOK

BPEMEHH, U CKOPOCTH
TeNa 1o TpauKy
3aBUCHMOCTHITYTH
PaBHOMEPHOTO
JBIDKCHUS OT BPEMEHH.
Ob6cyxnenne
BO3MOXKHBIX IPUHIIUIIOB
JecTBus MpuodopoB,
H3MEPSIONIX CKOPOCTh
(ciuIOMeTpOB).
Beruucnenue nytu u
CKOpPOCTH NIPH
PaBHOYCKOPEHHOM
NPSAMOJIMHEITHOM
JBIDKCHUH Tela.
Omnpenenenue
MIPOHMCHHOTO MTyTH U
YCKOPEHHUS IBHKCHHUS
Tena no rpaduxy
3aBHCHUMOCTH CKOPOCTHU
PaBHOYCKOPEHHOTO
IPSIMOJIMHEMHOT O
JBIDKEHHS TeJa OT
BPEMEHH.
Omnpenenenue
YCKOpPEHHMS Teja IIpH
PaBHOYCKOPEHHOM
JBIDKCHUH 110
HAKJIOHHOM IJIOCKOCTH.
M3mepenue nepuona u
4acTOTHI 0OpameHus
TeJIa TI0 OKPYKHOCTH.
OmnpeneneHne CKOPOCTH
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PaBHOMEPHOTO
JBHKCHHS TEJIa 110
OKPYHOCTH.
Pemenue 3amau Ha
onpejesieHue
KHHEMATHYCCKIX
XapaKTCPUCTHK
MEXaHUYeCKOTo
JBIDKEHUS Pa3IMIHBIX
BH/IOB.
Pacno3naBanue u
pUOIMKEHHOE
OTIMCAHHE PA3TNIHBIX
BHJIOB MEXaHUYIECKOTO
JIBIDKCHUSI B IPUPOJIC U
TEXHHUKe (Ha mpuMepax
CBOOO/THO TTaJAFOIINX
TeJI, IBUXKCHUS
’KHBOTHBIX, HEOCCHBIX
TeJ, TPAHCTIOPTHBIX
CpPEeICTB U IIp.)

8.2

BzaumopeiicTBue Ten

20

Hab6mogenne u
00CyXIEHUE OTBITOB C
JIBUKEHHEM TeJia IPU
YMEHBIIICHUH BITUSHUS
JPYTUX TeT,
MIPETATCTBYIOMINX
JBHOKEHHIO.

Amnamm3 tekcra ["anunes
C OIIMCaHUEM
MBICJIEHHOTO
JKCIIEPUMEHTA,
000CHOBBIBAIOILIETO
3aKOH WHEPIINH;
BBITIOJTHEHHE 3aJaHUH 110
TEKCTY (CMBICTIOBOE
yreHue). O0cyxkaeHne
BO3MOXKHOCTH
BBITTOJTHEHHS 3aKOHA
WHEPIUH B Pa3IMIHBIX
cHCTEMAx OTCYETA.

23,24,3.1,

41,4.2,51,

52,6.1,6.2,

6.3,7.1,7.2,
7.3
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Haomonenune n
o0cyxIeHue
MEXaHMUYECKHUX SBIECHUI,
MPOUCXOISIINX B
CHCTEeME OTCUETa
«Tenexka» npu eé
PAaBHOMEPHOM U
YCKOPCHHOM JIBIDKCHUH
OTHOCHTEJIbHO KaOMHETA
¢$u3nKn.

[eiicTBus ¢ BEKTOpamMu
CHJI: BBIIIOJIHEHHNE
3aJaHUH TOCIIOKEHUIO U
BEIYUTAHUIO BEKTOPOB.
Hab6mronenue n/vinu
HpOBeI[eHI/Ie OIIBITOB,
JEMOHCTPHUPYIOLINX
3aBUCUMOCTD YCKOPEHHSI
TeJa OT NMPUJIOKEHHOU K
HeMy CHUJIBI U MAaCChI
Tena. AHaJIHU3 U
00BsICHEHHUE SBJIEHNAHN C
HCIIOJIb30BaHUEM
BTOPOTO 3aKOHA
Hrrotona.

Pemenue 3agau ¢
HCIIOJb30BaHUEM
BTOPOTO 3aKOHA
HeroroHna u npaBuna
CIIOKEHHUS CHIIL.
Omnpenenenue
HKECTKOCTH TPYKUHBL
AHanu3 cuTyauus, B
KOTOPBIX HAOJIFOIAI0TCS
ynpyrue aedopManun, u
X 00BICHEHHE C
HCII0JIb30BaAHHEM 3aKOHA
I'yka.

Pemenue 3amau ¢
HCIO0JIb30BaAHNEM 3aKOHA
I'yka. UccnenoBanue
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3aBMCUMOCTH CHIIBI
TPEHHUS CKOJIBKEHUS OT
CWJIBI HOPMAJILHOTO
nasneHust. O0CyxIcHHE
pe3ynbTaToB
HCCIIeOBaHMS.
Omnpenenenue

KO3 PUIUEHTA TPEHUS
CKOJIB)KEHHS.
N3mepenue cuiibl TpeHUs!
TIOKOSI.

Pemenue 3amau ¢
HCIIOJIB30BaHUEM
(hOopMyIIBI IS CHITBI
TPEHUSI CKOJIbKECHHUS.
AHanu3 IBMXEHUS TEN
TOJILKO MOJI IEHCTBUEM
CHJIBI TSDKECTH —
CcBOOOIHOIO MaCHMS.
OObsicHeHHe
HE3aBUCHMOCTHU
YCKOPEHHS CBOOOTHOTO
IajieHus OT Macchl Teja.
OlneHKa BEJINYUHBI CHIIBI
TATOTEHUS,
JIEUCTBYIOIIEH MEX Y
JIBYMsI TeTIaMu (ISt
Pa3HbIX Macc).

AHanns3 IBHKEHUS
HEOECHBIX TEJ MO
JNIEWCTBUEM CHIIBI
TATOTEHU (C
HCII0JIb30BaHUEM
JIOTIOJTHUTENBHBIX
HCTOYHHKOB
nHdopManum).
Pemenne 3amau ¢
HCIOJIb30BaHNEM 3aKOHA
BCEMHPHOTO TATOTEHUS U
¢dopmye! 11 pacuéra
CHJIBI TSDKECTH. AHAIN3
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OPHUI'HHAJIBHOTO TEKCTa,
OITHCHIBAIOIIETO
MIPOSIBJICHUS 3aKOHA
BCEMUPHOT'O TATOTEHUS;
BBINIOJTHEHHE 3a/IaHUH 110
TEKCTY (CMBICIIOBOE
YTEHHE).

Hab6monenue u
00CyX/IeHHE OTIBITOB IO
HN3MECHEHHIO Beca Tema
IIPU YCKOPEHHOM
JBIKCHUH.

AHanu3 ycioBui
BO3HHKHOBEHHS
HEBECOMOCTH U
MeperpysKu.

Pewenue 3anay Ha
oIIpeJiesIeHNE Beca Tena B
Pa3JIMYHBIX YCIIOBHUAX.
Amnanus cui,
JECHCTBYIONIHNX HA TEJIO,
TIOKOSIIIIEeCs] Ha OTIope.
Omnpenenenue neHTpa
TSDKECTH Pa3JINUHbBIX TeJl.

8.3

3aKOHBI COXpaHEHUS

10

HaoOmonenue n
00CYX/ICHHUE OIIBITOB,
JEMOHCTPUPYIOIIUX
nepenayy UMITyJibca Ipu
B3aMOJCHCTBHUY TEJI,
3aKOH COXpaHEHHUS
UMITyJIbCa TIpU
abCOIIOTHO YIIPYTOM U
HEYTIPYTroM
B3aUMOJIEUCTBHUU TEI.
AHanuz cutyanuii B
OKpPYXKAaroIIel dKU3HU C
HCITOJIb30BAaHUEM 3aKOHa
COXpaHEHHUS UMITYJIbCA.
Pacno3naBanue sBIeHUA
PEaKTUBHOTO JIBHKEHUS
B [IPUPOJIE€ U TEXHUKE.

23,24,3.1,

41,4.2,51,

5.2,6.1,6.2,

6.3,7.1,7.2,
7.3
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[Ipumenenue 3akoHa
COXpPaHEHHsI UMITyJIbCa
JUIs pacuéra
pe3yabTaToB
B3aUMOJEHCTBUS Tell (Ha
IIpUMepax HEeYNpyroro
B3aUMOJIEHCTBUS,
yIPYroro HeHTPaIbHOTO
B3aUMOJEHCTBUS IBYX
OJIMHAKOBBIX TeJ, OIHO
13 KOTOPBIX
HETIOIBFKHO).
Pemenue 3amau ¢
HCIONb30BaHUEM 3aKOHA
COXpaHEHHUs UMITYJIbCA.
Omnpenenenne paboTh
CHJIBI YIIPYTOCTH IpU
nogbEMe rpysa ¢
HCTIO0JIb30BaHUEM
HETIOABIKHOTO U
TIOJIBIKHOTO OJIOKOB.
W3MepeHne MOIHOCTH.
Usmepenue
MOTEHIMAIbHON SHEPIHH
yupyro
neGopMHUPOBaHHOM
HPY>KUHBL.

H3mepenue
KUHETUYECKOW IHEPTUU
TeJa o AJTHHE
TOPMO3HOTO MyTH.
OKCIepUMEHTAIbHOE
CpaBHEHHE U3MEHEHUS
MOTEHIUAIbHON U
KHHETHUYECKON 3HEpruil
TeJla pU IBUXKEHUH 110
HAKJIOHHOM IJIOCKOCTH.
DKcTiepuMeHTATbHAS
MIpOBEPKa 3aKOHA
COXpaHEeHHS
MEXaHUYECKON SHEPIUH
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Ipu CBOOOTHOM
nageHuu. [Ipumenenue
3aKOHA COXPaHEHHs
MEXaHUYeCKON SHEPTUU
JUIs pacuéra
MOTEHIUAILHON U
KUHETUYECKOM dHepruit
Tena.

Pemenue 3amau ¢
HCIIOJIb30BaHNEM 3aKOHA
COXpaHCHHS
MEXaHUIeCKOH YHEPTHH.

Paznen 9.
MexaHnuueckne
KoJIe0OaHus U
BOJIHBI

15

9.1

Mexaanueckue
KoJIeOaHus

HaoOmronenne xonedannit
1101 IEWCTBUEM CHJI
TSOHKECTH U YIIPYTOCTH U
oOHapy>KeHHe TOI00HBIX
KoJIeOaHUH B
OKpYIKaroIIeM MHpE.
Amnanus xosebanmii
rpy3a Ha HUTH 1 Ha
npyxuHe. OnpezneneHue
YacTOTHI KOJIeOaHu
MAaTeMaTHYECKOrO 1
MIPYKHHHOTO
MasITHHKOB.
HaoOmonenue n
00BsICHEHHUE SIBJIIEHUS
pe3oHaHca.
HccnenoBanne
3aBHCHUMOCTH [IEPHUOIa
KoJIe0aHui
MOJBENIEHHOTO K HUTH
rpysa OT JUIMHBI HUTH.
IIpoBepka
HE3aBUCHMOCTH IIEPHOIA
KoseOaHui rpysa,

http://oge.fipi.ru/

https://sdamgia.ru/

https://resh.edu.ru/

http://school-collection.edu.ru

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

ru/
http://interneturok.ru/ru

23,24,4.1,
4.2,51,5.2,
6.1,6.2, 6.3,
71,72,7.3
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MTOJIBEIIEHHOTO K JICHTE,
OT MaccHl Ipy3a.
Hab6monenue u
00CYXJICHHUE OIIBITOB,
JICMOHCTPHPYFOIIIX
3aBHCUMOCTbH IIEPHO/Ia
KOJICOaHUH MPYKUHHOTO
MasiTHHKA OT MacChl
rpy3a 1 )KECTKOCTH

TPy KHUHBL

IIpumenenue
MaTeMaTHIeCKOTO U
MIPYKHHHOTO MAasiTHUKOB
B Ka4eCcTBE MOZECTCH ISt
onucaHus KoneOaHuil B
OKPYKAroIIeM MHUpE.
Pemenue 3agay,
CBA3aHHBIX C
BBIYUCJIICHUEM HIIU
OLICHKOW 4acCTOTHI
(meprona) KoaeOaHMIH.

9.2

MexaHnyecKkue BOJIHBL.
3ByK

OO0HapyKeHHE U aHaTu3
BOJTHOBBIX SIBJICHUII B
OKpYIKaroIIeM MHpE.
Haomonenue
pacmpocTpaHeHHS
MIPOIOJBHBIX H
MTOTIePEYHBIX BOJH (Ha
MOJIENN) U OOHAPYKEHHE
AHAJIOTUYHBIX BHJIOB
BOJIH B ITpHUpoJe (3BYK,
BOJISTHBIE BOJHBI).
BbrunciieHue JIMHBI
BOJIHBI U CKOPOCTH
pacrnpocTpaHeHHs
3BYKOBBIX BOJIH.
DKCIlepUMEHTaTbHOE
OIpeIeIICHUE TPaHHUII
YaCTOTHI CIBIIIUMBIX
3BYKOBBIX KOJICOQHHI.
Ha6mronenue

2.3,2.4,4.1,
42,5.1,5.2,
6.1,6.2,6.3,
71,72,73
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3aBUCHMOCTH BBICOTHI
3BYKa OT YaCTOTHI (BTOM
qucIe ¢
UCIIONIb30BaHHEM
MY3bIKaJIbHBIX
HHCTPYMEHTOB).
HaGmonenue n
0OBsICHEHHE SIBIICHUS
aKyCTHIECKOTO
pe30HaHca.

AHanu3 OpUrHHaIbLHOTO
TEKCTa, MMOCBAMIEHHOTO
HCTIONI30BAHMIO 3BYKa
(wm yreTpasByKa) B
TEXHHKE (IXOJIOKAIINS,
yIBTPa3BYK B MEIUIMHE
U J1p.); BBIIIOJTHEHNE
3alaHui 110 TEKCTY
(CMBICTIOBOE YTEHUE).

Pazpnea 10.
JJ1eKTPOMATHUTH
oe noJje u
JIEKTPOMATHUTH
bl€ BOJIHBI
IToctpoenue
paccyxaeHui,
000CHOBBIBAIOIIMX
B3aHMOCBS3b .
SIEKTPHIECKOTO H http://oge.fipi.ru/
MarHUTHOT'O TOJIEH. https://sdamgia.ru/
DEeKTPOMarHUTHOE DKCHepUMEHTAIBHOE https://resh.edu.ru/
10. |mone n U3ydEHHUE CBOMCTB http://school-collection.edu.ru 1.3,5.1,5.2,
1 SIIEKTPOMATHUTHBIE 5IEKTPOMATHUTHEIX http://www.fizika.ru 71,72,7.3
BOJIHBI BOJIH (B TOM YHCJIE C

MTOMOIIEI0 MOOMIEHOTO
tenedoHa).

AHalu3 peHTTeHOBCKUX
CHHUMKOB Y€JIOBEYECKOTO
opraHvsma.

AHanm3 TEKCTOB,

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

ru/
http://interneturok.ru/ru
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OITUCHIBAIOLINX
TIPOSIBIICHUS
3IEKTPOMArHUTHOTO
M3IYYICHUS B IIPUPOJIE:
JKUBBIC OPTaHU3MEI,
M3ITy4YeHHs HeOSCHBIX
Tel (CMBICIIOBOE
YTEHHUE).

PacrnioznaBanue u aHaIH3
Pa3IMYHBIX TIPUMCHEHUI
9JIEKTPOMAarHUTHBIX
BOJIH B TCXHUKEC.
Pewenue 3anau ¢
HCTIOJb30BaHUEM
(dhopMy I CKOPOCTH
AIEKTPOMAarHUTHBIX
BOJTH, [UTWHBI BOJTHBI 1
Y4acTOTHI CBETA.

Pazgen 11.
15
CBeToBbBIC SABJIEHHA
HabGmronenue onbIToB,
JIEMOHCTPUPYIOIIUX
SIBIICHUE
HPAMOJIMHEHHOTO
PpacIpoCTpaHEHHs CBETA
(BO3HUKHOBEHHE TEHH H
HOIYyTEHM), U UX http://oge.fipi.ru/
MHTEPIPETAIH C https://sdamgia.ru/
HCIIOJIb30BaHUEM https://resh.edu.ru/ 1.3, 2.3, 2.4,
3aKOHBI [IOHATHUS CBETOBOIO - . 31,41, 4.2,
11. http://school-collection.edu.ru
pacrpocTpaHeHue 6 Jyya. . 5.1,5.2,6.1,
1 http://www.fizika.ru
cBeTa OO0nscHeHUE U — ) 6.2,6.3,7.1,
MOJIETHPOBAHIE http://college.ru/fizika/http://www.school.mipt.ruhttp://kvant.mccme. 72.73

COJIHEYHOTO U JIyHHOT'O
3aTMECHUH.
HccnenoBanne
3aBHCHUMOCTH yTia
OTpaKEHHS CBETOBOTO
Jy4a OT yTJia MaJeHusl.
M3yueHue cBoicTB
U300paKEHUS B TUIOCKOM

ru/
http://interneturok.ru/ru
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3epkane. Habmonenne n
00BsICHEHHE OIBITOB 110
MOy YCHHUIO
“300pakeHuil B
BOTHYTOM U BBIITYKJIOM
3epkanax. HaOmronenue
H 00BSICHEHUE OIBITOB
10 MPEJOMIICHHIO CBETa
Ha TPaHUIIEC PA3INIHBIX
cpell, B TOM YHuCIie
OIIBITOB C ITOJHBIM
BHYTPCHHUM
OTpaKCHHEM.
Hccnenosanue
3aBUCHUMOCTH YIJIa
MIPEJIOMJICHUS OT yriia
MaJieHHs] CBETOBOTO JIyda
Ha TpaHUIlEe «BO3TYX—
cTekio». Pacno3HaBanue
SIBJICHUI OTPa)KEHUS U
MPeJIOMJICHHUS CBETa B
IIOBCEIHEBHOM KA3HU.
Amnanus 1 00bsICHEHHE
SIBJIEHHSI OIITUYECKOTO
MHpaxa.

Pemenue 3agau ¢
HCIIOJb30BaHUEM
3aKOHOB OTPAXKECHHUS U
MPETOMIIEHUS CBETA.

11.

JIun3pl
IpuoopHI

" OIITUYCCKHC

[Honyuenue
HU300paxeHHH ¢
TIOMOIIBIO COOMparomeit
U PACCEUBAIOLLIEH JINH3.
Omnpenenenne
(hOKYCHOTO pacCTOSTHUS
1 ONTHYECKON CHIIBI
COOMparomIeH JINH3BL.
Amnanu3 yctpoiicta u
NIPUHINTIA AEHCTBUS
HEKOTOPBIX ONTUYECKUX
IpudOpoB:

2.3,24,3.1,

41,42, 5.1,

5.2,6.1,6.2,

6.3,7.1,7.2,
7.3
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¢doroammapara,
MHKPOCKOTIA, TEJIECKOTIA.
AHanu3 sSBIeHUI
OJIM30PYKOCTHU H
JaJIbHO30PKOCTH,
TIPUHLIUTIA AEHCTBUS
OYKOB.

Paznosxenne 6eaoro
CBCTa B CIICKTP

Habmonenue no
PpasioKeHuto 6enoro
CBETa B CIEKTP.
HaGmonenue u
00BSICHEHUE OITBITOB TI0
TIOTYYEHHIO O€I0T0
CBETa IIPH CIOKECHUH
CBETa Pa3HbIX [BETOB.
IIpoBenenue u
0OBSCHEHHE OITBITOB 110
BOCIIPUSTHIO IIBETA
MIPEAMETOB MPH X
HaOJI0ICHNH Yepes
LIBETOBBIEC (DUIIBTPHI
(IBETHBIE OYKH).

13,23, 24,
3.1,51,5.2,
71,72,73

Paszgen 12.
KBaHnTOBEBIE
SABJICHUS

17

12.

Hcnyckanue u
MOTJIOIEHHE CBETA
aTOMOM

OO0cyxaeHue nein
ombITOB Pesepdopraa o
HCCIIEJOBAaHHIO aTOMOB,
BBIJIBIDKCHUE THIIOTE3 O
BO3MOXKHBIX PE3yJIbTaTax
OIIBITOB B 3aBHCHMOCTH
OT IIPEATOoIaraeMoro
CTPOCHUS ATOMOB,
(opmynHupoBaHUe
BBIBOJIOB U3 PE3YJIbTATOB
OTIBITOB.

O6cyxnenne
MIPOTUBOPEUUH
TUIAaHETapHOH MOJIENTN
aToMa M OCHOBAHMH JUIsl

http://oge.fipi.ru/

https://sdamgia.ru/

https://resh.edu.ru/

http://school-collection.edu.ru

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

ru/
http://interneturok.ru/ru

51,5271,
7.2,7.3
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runoresbl bopa o
CTallMOHAPHBIX OpOUTaxX
3JIEKTPOHOB.
HaOmroneHune craonHeIx
U JINHCYATHIX CIICKTPOB
U3ITYYCHUS Pa3THIHBIX
pemtectB. OObICHEHUE
JIMHEHYaATBIX
CTHEKTPOBH3ITYyYCHHUS.

12.

CrtpoeHne aTOMHOTO
aapa

OO6cyxeHue
BO3MOKHBIX THIIOTE3 O
MOJICNISIX CTPOCHHUS Sfpa.
OmnpenerneHne cocTaBa
siIep 1O 3aJaHHBIM
MacCCOBBIM U 3apsI0BBIM
YHUCIIaM | TI0
TTOJIOKCHHUIO B
TIEPUOTNICCKON CUCTEME
3JIEMEHTOB.

AHanu3 u3MeHeHUs
COCTaBa s7pa U €ro
MIOJIOXKEHUS B
NEPUOAUYECKON cHCTEME
pH o~
PaArOaKTHBHOCTH.
HUccrenoBanme TpeKoB o.-
YaCTHII ITO TOTOBBIM
¢dororpadusm.
OOHapyXeHue u
U3MEpeHHUe
paauaIoHHOro GoHa ¢
MOMOIIIBIO JTO3UMETPA,
OIIEHKA €ro
WHTEHCUBHOCTH. AHAIN3
OMOJIOTUIECKHX
U3MEHEHHUH,
MIPOUCXOISIINX MO
NeficTBHEM
PaIMOAKTHBHBIX
U3Iy4deHU.
Hcnonw3oBanue

23,24,4.1,
4.2,51,5.2,
6.1,6.2, 6.3,
71,72,7.3
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PaarOAaKTUBHBIX
W3ITYYCHUH B MEUIIHHE.

SlnepHble peakun

Pemenue 3amau ¢
HCTIOJIb30BaHUEM
3aKOHOB COXPaHECHHS
MAcCCOBBIX H 3apSIOBBIX
Yrcel Ha OlpeelicHue
PE3yIbTATOB SIICPHBIX
peakuuii; aHanus
BO3MOKHOCTH WJIH
HEBO3MOXHOCTH
SIZICPHOM peakLUH.
Or1ieHKa YHEPTUH CBSI3U
SIIEp € MCMOIBb30BaHUEM
(dhopmypl DHHIITEHHA.
Ob6cyxnenne
MIEPCIICKTHB
HCTIOTb30BaHUS
YIPaBIsEMOTO
TEPMOSJIEPHOTO CUHTE3A.
OO6cyxaeHue
NPEUMYIIECTB
9KOJOTHUECKHUX
npo0JIeM, CBSI3aHHBIX C
SIIEPHOM.

2.3,2.4,4.1,
4.2,5.1,5.2,
6.1,6.2, 6.3,
71,72,73

IHoBTOpPUTEIBLHO-
o0o0marmmi
MOAYJIb

O06o0aromiee
MOBTOpEHHE

Brinonnenne yueOHbIX
3aaHui, TPeOyIOINX
JIEMOHCTpAaIuu
KOMIIETEHTHOCTEH,
XapaKTepU3YIOIINUX
€CTECTBEHHOHAYYHYIO
TPaMOTHOCTb:

- MpUMEHEHHUS
MOJIYYE€HHBIX 3HaHUH AJIs1
HAYYHOTO OOBSCHCHUS
(u3nYecKuX SBICHAN B
OKpYKarollen mpupoae u

http://oge.fipi.ru/
https://sdamgia.ru/
https://resh.edu.ru/

http://school-collection.edu.ru

http://www.fizika.ru

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

ru/
http://interneturok.ru/ru

13,51,5.2,
71,72,73
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TMOBCEIHECBHOM KU3HH, a
TaK)Ke BBIBIICHHS
(u3NIeCKUX OCHOB psiia
COBPEMEHHBIX
TEXHOJIOTUH;

- IPUMEHEHHUS
OCBOCHHBIX
SKCIIEPUMEHTAIBHBIX
YMEHUH 175
HCCIIeTOBAHUS
(U3NIeCKUX SABICHUH, B
TOM YHCJIE IJIS TIPOBEPKU
TUTIOTE3 U BBISIBICHHUS
3aKOHOMEPHOCTEH.
Pewmenne pacu€THbIX
3a71a4, B TOM YHCJIC
TIPEANOIararomnx
HCIIOIb30BaHHUE
¢dusnveckoit Momenu u
OCHOBAHHBIX Ha
COJICPKAHUH Pa3THIHBIX
pa3nenoB Kypca (QpHU3HUKH.
BrImostHeHUE ¥ 3ammuTa
TPYIIITOBBIX WA
WHIAWBATYATbHBIX
MIPOEKTOB, CBS3aHHBIX C
coJiep)KaHHEM Kypca
bu3nKy.

Oo01ee
KOJIM4Y€CTBO YacoB
Mo mporpamMme

102

11
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