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L.ITOSICHUTEJIBHASA 3ATINCKA

Pabouas nporpamma no ¢usHnke cocTaBieHa Ha ocHOBe DeiepaibHOTO roCy1apCTBEHHOTO
00pa30oBaTENBHOTO CTaHAAPTa CPEIHEro O0mero 00pa3oBaHys, P UMEPHOI IPOrPaMMBI 110
NpeAMETy U peanus3yeTcs Ha 0ase ydeOHuUKa:

1.2.5.1.7.1 Tepuiukun A B, pusuka, 7 knacc, OO0 "dpoda", 2017r.

1.2.5.1.7.2 Ilepeiukun A B, ¢usuka, 8 xnacc, OO0 "Hpoda", 2018r.

1.2.5.1.7.3 Ileppiukun A B, I'vtHuxk E.M., dmsuka, 9 xnacc OO0 "HApoda”, 2019r.

HopmaTuBHBIE JOKYMEHTBI /11 COCTaB/IeHUs paGo4yel NporpamMmmbi:

* «3akoH 00 obpazoanuu B P®» 273-®3 ot 29.12.2012 r «O6 obpazosanuu B Poccuiickoii
Pegepaunny;

o Tlpuka3 Munucrepctsa oOpasoBaHust U Hayku Poccuiickoii @enepauuu «O0 yTBepxkaeHUH
(henepanbHOrO TOCYNAPCTBEHHOTO 00Pa30BATEIBHOIO CTAHAAPTA OCHOBHOIO OOLIETO 00Opa30BaHUS
B pexn. Ilpuxasop MunnctepcTBa oOpaszoBaHus u Hayku P® or 17.12.2010 r. Ne 1897, (c
M3MEHEHHUAMU 1 JOTIONHEHNSIMH)

o TIpuka3 Munucrepctsa obpasoBaHusa v Hayku Poccuiickoil ®@eaepauun ot 20.05.2020 r. Ne
254 «O06 yreepxkaeHun ®PenepanbHOro nepeuHs y4eOHUKOB, JOMYLUEHHbIX K MCMONB30BAHUIO NpH
peann3aliy UMEKIINX I'OCYJapCTBCHHYI) aKKPEAUTALHI0 00pa3sOBATEIbHBIX IPOrPAMM HA4alIbHOIO
o01Iero, OCHOBHOTO OOLIETO, CPEaHEero O0Iero 00pa3oBaHus OPraHU3ALUSMH, OCYLICCTBISIOIIIMUI
00pa3oBaTeNbHYIO JESATEIbHOCTEY

o Tlocranosnenue @enepanbHoii ciny:xObl MO HaA30py B cdepe 3aluThl Npap noTpeduteneit ot
28.09.2020 r. Ne 28.CI1 2.4.3648-20 «CaHUTapHO->IHIECMHOJIOTUYECKHE TpeOOBaHUSA K
OpraHu3auxsM BOCTIUTAHUS W 0OyUYeHNs, OTABIXA U 03A0POBJIEHHS AETEH U MOJIOAEKHY

o TIpuka3 Munucrepcrea odpasobanus u Hayku PD ot 22.03.2021 r. Nel15 «O0 yTBepskaenuu
Tlopsaka opraHusauMM W OCYIUECTBJEHHMS OOpa3oBaTeNbHOW AEATENbHOCTH MO OCHOBHBIM
o0meoOpa3oBaTeabHBIM MporpaMMaM — OOpa3OBAaTC/BHBIM - IPOrpaMMaM  HAuaJbHOIO  Kjacca,
OCHOBHOTO O0IIETO U CPemHero oo0mero o0pasoBaHUD)

e Pabouas nporpamma asnsetca yactbio OOIT MKOVY "COIII Ne 11 r. bakcana" Ha 2022-2023
yueOHbIl rof.

HEJIN NT3YYEHUWUA YYEBHOI'O ITPE/IMETA «®U3NKA»

npUOOpPETEHUE HHTEpEca u CTpPEMIICHUS 00 y4arIuxcs K HAy4HOMY
H3YYESHUIO TIPUPOIBL, PA3BUTHE HX UHTEIUICKTYAIBHBIX U TBOPYECKHX CITOCOOHOCTEI;

pa3BUTHE MPEACTABJICHHUI O HAYYHOM METOLE MO3HAHWUSA M (POPMHPOBAHUE HCCIEIOBATEILCKOTO
OTHOLLEHUS K OKPYIKAIOLIHNM SIBIEHUSIM;

dopmMuUpoBaHHE HaAYYHOTO MHPOBO33PEHHS KaK PE3yJbTaTa W3y4YE€HHs OCHOB CTPOEHUs MaTEpUH M
(dyHAaMEHTaIbHbIX 3aKOHOB (PU3UKH;

dopmupoBaHue TNPEACTaBieHUIT O PONM (GU3UKU sl Pa3BUTUSL APYTHX €CTECTBEHHBIX Hayk,
TEXHUKH M TEXHOJIOTHIA,

pa3BUTHE TPEOCTABICHUI O BO3MOXKHBIX chepax Oyayiuell mpodecCHOHANBHON OEITEIBHOCTH,
CBA3aHHON ¢ (PU3UKOIL, MOArOTOBKA K AanbHeiilemMy 06y4eHU) B TOM HAMpPaBlEHUHU.



JlocTukeHHe 3TUX Leel Ha YPOBHC OCHOBHOTO odlero 06])830B3Hl4$l 00ecneunBaeTcs PCLICHHEM
CIICAYIOLIUX 3aga4.

e npuoOpeTeHNe 3HaHUE O JUCKPETHOM CTPOGHHH BEINECTBA, O MEXAHUYECKUX, TEIUIOBBIX,
SIIEKTPHYCCKIX, MArHUTHBIX H KBAHTOBBIX SIBJICHUSX;

e mpuoOpeTeHHe yMEeHWiHl OMNHCHIBATL M OOBSICHATL (PU3UYECKHE SIBJICHHS] € HCIONB30BAHHEM
MOy YeHHBIX 3HAHMHIA,

e OCBO€HHME METOJIOB PELUEHHS MPOCTEILIMX PACHETHBIX 3aa4 C HCMOJIb30BaHMEM (U3HUHECKNX
MOeNeil, TBOPYECKUX M PAKTHKOOPHEHTHPOBAHHbIX 3a/1a4;

e pa3BUTHE YMCHUI HAOMOMATh MPUPOIHBIC SBJICHHUS H BBITMOJHSITH ONBITH, JTa0OpaTOpHBIE PabOThI
U 9KCMEPHUMEHTAIIbHBIEC HCCICIOBAHHS ¢ HCIIONb30BAHUEM H3MEPUTENBHBIX MPHOOPOB,

e OcCBOeHHe IPHEMOB paboThl ¢ nHPOpMaLHel GU3MIecKoro coaep Kanus, BKIIoYas HHPOPMALMIO O
COBPEMEHHBIX NOCTIKEHHSX (DH3UKH, aHAJHM3 H KPUTHYECKOE OLEeHHBaHHE HHDOPMALINH,

e 3HAKOMCTBO CO cdepamu npoPeCCUOHANBLHONW JeATeNIbHOCTH, CBA3aHHbIMH ¢ (U3MKOH, u
COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBaHHBIMH Ha TOCTHKEHHUAX (PU3HYECKOIT HAyKU.

2.IINTAHHUPYEMBIE PE3VJIbTATbI
JIMYHOCTHBIE PE3VYJIbTATbI A0JI’KHbI OTPAKATD:

e TPOSBJCHHUE MHTEPECA K HCTOPUU H COBPEMEHHOMY COCTOSHHIO POCCHECKOI (HU3HYECKON HAyKH;

e  I[IEHHOCTHOE OTHOILIEHHE K TOCTHKEHHAM POCCHICKUX YUEHBIX (PU3HKOB,

e TOTOBHOCTb K AaKTHBHOMY Y4acTHIO B OOCYKACHMH OOIIECTBEHHO-3HAYMUMBIX H 3THYECKHX
npoOeM, CBA3aHHBIX ¢ MIPAKTHYECKHUM MPUMEHCHHEM TOCTIDKCHUN (PHU3HKY,

e OCO3HaHHE BAYKHOCTH MOPAJBHO-3THYECKHX MPHUHLIHUIOB B AEATESIIBHOCTH YIEHOTO.

e BOCIPUATHE JICTETHYECKUX Ka4decTB (PU3MYECKOH HAyKH: €€ TapMOHMYHOTO TOCTPOEHHS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH.

e OCO3HAaHHE LEHHOCTH (PU3UYECKONW HAYKM KAaK MOLUHOMO MHCTPYMEHTA MO3HAHMS MHUPA, OCHOBbDI
Pa3BUTHA TEXHONOTHH, BXXHEHLIEH COCTaBAAIOUIEH KyIbTYphI;

e  pa3BUTHE Hay4uHOM JIFOOO3HATENILHOCTH, MHTEPECA K UCCIIEA0BATENLCKON N€ATENbHOCTH,

e OCO3HAHHE LEHHOCTH Oe3omacHoro 00pasza KHW3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHPE,
B&XHOCTH NpaBuil 0€30MacHOrQ MOBEAEHHS HA TPAHCMOPTE, HA JOPOrax, C NEKTPHHECKHM U
TEIMIOBLIM OOOPYIOBAHUEM B IOMAIIHUX YCIOBUSX,

e c(hOPMHPOBAHHOCTbL HABbIKA pe(IEKCHH, TPU3HAHNE CBOErO MpaBa Ha OMIMOKY M TaKOro ke rpasa
y JIpYroro 4eoBeKa.

e AKTHBHOE y4YaCTHE B PELICHHH TNMPAKTHYECKHX 3a7ad (B paMkax CeMbH, IIKOJbl, TOpOJa, Kpas)
TEXHOJIOTHYECKOH U COLHANBHON HAMPaBJCHHOCTH, TPEOYIOIUX B TOM YUCHe U (PU3HIECKUX 3HA-
HHIA,

e HHTEpEC K MPAKTUYECKOMY M3YUCHUIO MpodeccHii, CBA3aHHBIX C (PU3UKOI.

e OpHMEHTAlMs HA NMPHUMEHEHHE (PU3HUECKUX 3HAHMI U pellleHus 3aAad B 00NacTU OKpYsKaroleki
cpenpl, MIAHUPOBAHHUS TOCTYIKOB U OLIGHKH HX BO3MOXKHBIX MOCHEACTBHH NI OKpPY’KaroLIEH
cpensl,

e OCO3HaHHE MIOOATHHOTO XapakTepa IKOJOTHUECKHX MPOOIEM H MyTei X PELICHHS.

e MOTPeOHOCTH BO B3aMMOIEHCTBMM MPH BBIIOJHEHHH HCCIEIOBAHHI H TPOEKTOB (HH3UIECKOH
HAIMPaBIEHHOCTH, OTKPBITOCTL OIBITY U 3HAHHAM APYTHX,

e TOBBILIEHHE YPOBHS CBOEIH KOMIIETCHTHOCTH Hepe3 MPaKTUUECKYIO AeATebHOCTD,



notpedbHoCcTb B GOPMUPOBAHMHM HOBLIX 3HAHHH, B TOM 4ucye (GOpMyaupoBaTh HAEH, MOHATHS,
TUIOTE3Ll O (I)l‘lfil/ll{eCKlle 0613e1<Tax H ABJICHUAX]

0OcOo3HaHue AeUIUTOB COOCTBEHHBIX 3HAHUI U KOMMETEHTHOCTEH B 00NMacTu (hUIHKH;
TIJTAHUPOBAHUE CBOETO PA3BUTHS B MPHOOPETEHUH HOBBIX (PU3MUECKHX 3HAHMIA,

CTPEMJICHHE aHANU3UPOBAaTh U BBISIBJISITh B3aUMOCBSI3H MPUPO/IbI, OOINECTBA U 3KOHOMUKH, B TOM
YHUCJIE ¢ UCTIONb30BAHUEM (hU3HMUECKUX 3HAHUIEL,

OLICHKa CBOUX JICHCTBUI ¢ yUETOM BJIUSIHUS HA OKPYXKAKIIYK CPEay, BO3MOXHBIX TNIOOaIbHBIX
MOCICACTBUH.

METAIIPEJIMETHBIE PE3VJIBTATBI JOJI’KHBI OTPAKATD:

BbIAABJISAATb U XaPAKTEPU30BAThL CYLLECTBEHHBIE MPU3HAKH OOBEKTOR (SBJIEHUN),

YCTaHABJIMBATb CYLUECTBEHHbIH TNpU3HAaK Kiaccupukauuy, OCHOBaHUS ans o0oOweHus M
CpaBHEHMUH,

BbIAABJISATb 33AKOHOMEPHOCTH M TNPOTHBOPEUHS B paccMaTpuBaemblX (aKTax, MAAHHBIX W
Haﬁﬂ}Oﬂ,eHHﬂX, OTHOCALLUXCA K (1)”3!1‘{CCKHM ABJICHWUAM,

BbISABJIATb NPUYHMHHO-CIIECTBEHHbIE CBS3M NPU U3y4eHUH (PU3MHECKUX SBJIEHMH W NPOLIECCOB,
A€JIATh BbIBOABI C UCNMOJIb3OBAHUEM ACAYKTUBHLIX U MHAYKTHBHbIX yMO3aKJ“0'1eHHﬁ, BbIABHUI'ATh
TUTIOTE3bI O B3aUMOCBSA3SIX (PU3HUECKUX BEIUUHH;

CaMOCTOSITENIFHO  BbIOUpaTh Ccroco® pemieHus yueOHONH ¢usanyeckol 3amauu  (CpaBHEHHE
HECKOJIBKUX BapUaHTOB pPELICHMs, BHIOOp Haubosiee MOAXOMAMIETO ¢ YUYETOM CaMOCTOSTENIBHO
BBIJIEICHHBIX KPUTEPUEB)

HCIOJIb30BaTh BOMPOCH! KaK UCCIENOBATENbCKUI HHCTPYMEHT [TO3HAHMS,

NPOBOJUTh MO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECJOKHBIA  (pU3NYeCcKuii
IKCHEPUMEHT, HEOOIBLIOE UCCIIEAOBaHHE PU3HUECKOTO SIBJICHMUS,

OLIEHHBATHP HAa MPUMEHHMOCTbL M AOCTOBEPHOCTb HHGPOPMALMIO, NOJYYEHHYID B XOHE
UCCIIEIOBAHIS MM YKCIIEPHMEHTA,

CaMOCTOATENBHO (PopMysupoBaTL 0000WEHUST U BbIBOJALI NO Pe3yjbTaTaM MPOBEAEHHOIO
HAOMIOAEH M, ONBITA, UCCIIEIOBAHM;

MPOrHO3UPOBATL BO3MOKHOE JlajibHelee pa3BuTHe PU3NUECKUX MPOLIECCOB, 4 TAKXKE BbIIBUTaTh
NpeanoJIOKEHNA 06 HX PAa3BHTHH B HOBbLIX YCJIOBUAX U KOHTCKCTAX.

MPUMEHATb Pa3/IM4Hble METOMbI, UHCTPYMEHTbl M 3ampoChl NMpPH noucke n ortdbope uHdopmaunn
WJIM AAHHBIX C Y4ETOM NPeAIOKeHHOH yueOHoH puznueckoi 3aaauu,

AHAJIM3UPOBATh, CUCTEMATHU3UPOBATL M WHTEPNPETUPOBATH WMH(OPMALMIO Pa3JIMUHBLIX BHIOB M
bopm npencraBaeHus;

CaMOCTOATENBHO  BBIOMpAaTb  ONTHMAJBHYIO  (opMy  mpexactaBieHus  HHPOpMAIMH U
WUTFOCTPUPOBATh PEIIAEMBbIE 3a71aUl HECTIOKHBIMHE CXEMaMHU, ANarpaMMaMH, HHOH rpadukoil u ux
KOMOWHALTUAMU.

B XoAe oOcyxkaeHus y4yeOHOro MmartepHaja, pe3yabTaToB JAaOOpaTOpHBIX PadOT U NPOEKTOB
3a/1aBaTh BOIPOCHL MO CYLIECTBY OOCY)KIAeMONH TEMBI M BBICKA3bIBaTh WIEH, HAIlCJICHHBIE Ha
peleHue 3aau U NoJAepKaHue OaroXenaTeIbHOCTH OOIICHNUS,

COTMOCTABIATh CBOM CYXACHHUS C CYXACHHUIMH JPYrUX Y4acTHHKOB [Uanora, oOHapyKUBaThb
pasnudue U CXOACTBO MO3UIMIA,

BbIPAYKATb CBOIO TOUKY 3PEHMsl B YCTHBIX H TUCbMEHHBIX TEKCTaX,



nyOJIMYHO TPENCTaBiATb Pe3yJbTaThl BBINOJHEHHOTO (U3HUECKOrO OMbITa (3KCMEpUMEHTa,
UCCIE0BAHMS, IPOEKTA).

MOHUMATh U HCIONB30BATh IPEUMYILECTBa KOMAHIHON U MHIWBUIYaIbHOH PaboThl IIPU PeLIEHHH
KOHKPETHOMH (PHU3UIECKOM MPOOIEMBT,

NPUHAMATEL LETH COBMECTHOH AESATENBbHOCTH, OPraHH30BbIBATL NEHCTBHSA IO €€ NOCTIDKEHHIO:
pacnpenensTe poiu, 0OCY)KIATh MPOLIECCH H PE3yIbTATHl COBMECTHOH paboTbl, 0000maTe MHEHHS
HECKOJIbKUX JI0IEH;

BBIIIOJTHATE CBOIO YacTh PabOTHI, JOCTHUras Ka4eCTBEHHOIO Pe3yNbTaTa 10 CBOSMY HAIPaBIEHHIO U
KOOPAHHHPYS CBOU OEHCTBHUS C OPYTHMH YICHAMH KOMAHBI,

OLCHMBATh KAa4yecTBO CBOETO BKIaZa B OOMMI MPOZYKT IO KPUTEPHAM, CAMOCTOSTENBHO
chopmMyIMPOBAHHBIM YHACTHUKAMM B3aUMO/IEHCTBUSL.

BBISIBJIATE MPOOJIEMbl B KU3HEHHbIX M y4eOHBIX CUTyauusx, TpeOylowmux s peleHus
(du3HUecKUX 3HAHUH,

OPHEHTHPOBATLCA B PA3JMUHBIX MOAXOAAX MPUHATHA pelIeHni (MHAMBHAYAJbHOE, NPUHATHE
pelIeHus B rpyrnne, NPUHATHE PELIEHUN TPYNNOH);

CaAMOCTOSITEIBHO COCTABIIATH AJITOPUTM peLueHnst PU3MUeckoi 3aaaun MK NJIaHa UCCIEA0BaAHHS C
Y4ETOM MMEIOLUXCS PECYPCOB U COOCTBEHHbIX BO3MOXKHOCTEH, apryMeHTHPOBATb MpeasaraeMble
BAPHAHTBI PELISHMIT,

JeNnaTh BbIOOp 1 OpaTh OTBETCTBEHHOCTDb 32 PELIEHHE.

JaBaTb aIEKBATHYIO OLIEHKY CUTYallMU U NPEIaraTh IJIaH €€ U3MEHEHUS,

OOBACHATh NPUYUHBI JOCTIDKEHHA (HENOCTIDKEHHS) PE3yJbTATOB NEATENBbHOCTH, AaBaTb OLIEHKY
NpHOOPETEHHOMY OIBITY,

BHOCHTb KOPPEKTHBBI B JEATEIbHOCTH (B TOM HHCIE B XON BBIIOJNHEHHSA (HH3HIECKOTO
HCCIENOBAHUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHHBIUMXCS CHTYAaIHH,
YCTaHOBJIEHHbIX OLIMOOK, BOSHUKIIHUX TPYAHOCTEN;

OLIEHHBATb COOTBETCTBUE PE3YJIbTATA LIETH U YCIOBUSAM.

CTaBUTb ce0si Ha MECTO APYroro 4ejoBeka B XOJe Cnopa WM JUCKYCCHH Ha HAay4HYIO TeMy,
MOHUMATh MOTUBBI, HAMEPEHUSA U JIOTHKY APYroro.

NPU3HABATh CBOE MPaBO Ha OIIMOKY NMpHU pelieHUH GU3HUECKUX 3a1au MM B YTBEP)KICHUAX Ha
Hay4uHbIE TEMBI U TAKOE K€ MPABO APYIOro.

IMPEAMETHBIMHU PE3YJIbTATAMM 11O ®I'OC ABJIAIOTCSI:

busnueckne ¥ XUMHYECKHE SIBICHHS, HAOIIONCHNE, JKCIIePUMEHT, MOJeNb, TUIIOTe3a;, eNNHHLIBI
¢du3nUecKUX BENHYHMH, aTOM, MOJIEKYJAa, arperarHble COCTOSHMS BellecTBa (TBEPAOE, JKHUAKOE,
razoo0pazHoe);, MEeXaHU4YEeCKOe JMABHXKEeHHE (PaBHOMEPHOE, HEPABHOMEPHOE, MNPSMOJIMHEHHOE),
TpPaekTopus, PaBHOAEHCTBYKOWAs cui, aebopmaumsa (ynpyras, MIacTHYeCKas), HEBECOMOCTb,
COOOLIAOLIUECS COCY b,

pa3m1anb ABJICHUA ()1”(1)(1))13”5[; TEMJIOBOEC ABUKECHHUE YAaCTHLl BEINECTBA, paBﬂomepﬂoe ABHUKEHHUE,
HEPABHOMEPHOE JBHXXEHHE, WHEpLMs, B3aMMOAEHCTBME TEJ, PABHOBECHE TBEPALIX TeN C 3a-
KPEMmI€HHOM OCBbK) BpALLEHMs, nepenada JaBleHHUA TBEPABIMU TEJNAMM, JKUAKOCTAMH H
razamu; aTMoc(pepHOe AABJEHNE, NNABAHUE TEJ; NPEBPALIeHUs MEXaHW4eCKOH JHepPruu) no
OMHUCAHHKO HX xapaKTeprlx CBOMCTB M Ha OCHOBE OIBITOB, ):leMOHCTpl/lpleLLll/lX JAAHHOE
(bH3HUIECKOE SIBICHHE,



pacmo3HaBaTh MPOSIBJICHUE U3YUCHHBIX (PU3HUECKUX SIBJICHUI B OKpYXKaKOIIeM MHUpPE, B TOM YHCIIC
(U3HYECKUE SBJICHUS B TIPUPOJC: MPUMEPH! ABMKEHUS C Pa3IMYHBIMU CKOPOCTSAMHU B JKUBOH U
HE)KMBOH TpHUpOAe; HEICTBME CHIJIbI TPEHHs B MPHPOOE W TEXHUKE, BJIHSAHUE aTrMochepHOro
JABJIEHUS] HA JKUBOM OPraHH3M, TUIAaBaHHE PBIO, pbIUaryu B TEJE YEJIOBEKA, IPH 3TOM IEPEBOAUTD
MPAKTHYECKYIO 33Jauy B y4eOHy10, BBLIAEISITH CYLIECTBEHHBIE CBOWCTBA/TIPU3HAKH (PH3MIECKHUX
SIBJICHUIL,

OMKCHIBATh U3YYEHHBIE CBOWCTBA TEN M PU3MUECKUe SBICHHS, UCTIONb3Ys GH3HUECKHE BEJHUHHbBI
(Macca, 00BEM, IUIOTHOCTD BELLECTBA, BPEMsI, IIYTh, CKOPOCTb, CPEIHSISI CKOPOCTD, CHIIa YIIPYTOCTH,
CUJIA TSDKECTH, BeC TeNa, CHUla TPEeHHH, HaBleHHE (TBEPIOro Tena, JKHUIKOCTH, Tasa),
BBITAJKUBAIOIIAS CHJIA, MeXaHH4eckas padoTa, MOWIHOCTb, I[UIEYO CHJIBL, MOMEHT CHIIBL
KO3 PuLHeHT MoNe3Horo NeHCTBUA MEXaHU3MOB, KHHETHUECKAs W MOTEHUHANbHAS SHEPrus); npu
OMUCAHUM MPABUJIBHO TPAKTOBATH (PU3MHUECKHI CMBICI MCTIONB3YEMBIX BEIMYMH, UX 0003HAUEHUs
M enuHHLbl (PU3MYECKUX BEIUYMH, HAXOAWTb (POPMYJIbI, CBSI3BIBAKOLKNE AAHHYIO (DU3HYECKYHO
BEJMYMHY C JPYTMMH BEJIMYMHAMU, CTPOMTH rpaMKku H3Yy4EHHbIX 3aBUCHMOCTENH (PU3MUECKHX
BEJIHYMH,

XapaKkTepU30BaTh CBOHCTBA TeJl, (PU3NUECKHE ABIEHHUS U MPOLECCHI, UCNOJb3Ys MPaBHJa CIOKEHNS
cun (B1osb OHOW npAMoi), 3akoH I'yka, 3axoH IMTackans, 3aKoH Apxumena, NpaBUlO PaBHOBECHS
pbiyara (0n0ka), «30/10TOE NPABUIO» MEXAHMKH, 3aKOH COXPAHEHHS MEXaHWYEeCKOW 3HEPruM; NMPH
3TOM JaBaThb CJIOBECHYI (POPMYJIMPOBKY 3aKOHA M 3aMMCbIBATL €r0 MATEMAaTHYECKOE BbIPAXKEHUE,
OOBSICHATD (PU3MYCCKUE SBIEHUS, TMPOIECCCHl W CBOWCTBA TEJN, B TOM YHCJIE W B KOHTCKCTE
CUTYAIlHil TPAaKTHKOOPHUECHTUPOBAHHOTO XapaKTepa: BBISBIATH NMPUYHMHHO-CICICTBEHHBIC CBSI3H,
CTPOHUTh OOBACHCHHE M3 |—2 JNOrHYECKHX IIaroB ¢ OMOpoi Ha 1—2 H3yYCHHBIX CBOMCTBA
(PU3UUECKUX SIBJIEHHH, PU3MYECKUX 3aKOHA HITH 3aKOHOMEPHOCTH,

pelaTb pacuéTHbIE 3amavyu B 1—2 HEHCTBMS, HCMOJB3YS 3aKOHBI H (DOPMYJIIBIL, CBSI3BIBAIOLIHE
(1)l‘131/l'-leCKl/le BEJIMYUWHbLI. HA OCHOBE aHalu3a yCﬂOBHﬂ 3ada4U 3ariMCbiBaAThH KpaTK()e yc.ﬂOBHe, noa-
CTaBNATh (pU3MUEckUe BeJIHYMHBI B (OPMYJIbI M MPOBOAUTH PACHETHI, HAXOAWTb CIIPABOYHbIE
JaHHBIE, HCO6XO£[I/IMBI6 AJA peLl.leHl/lﬂ 3agad, OUCEHKBATDb peaJ'II/ICTI/I'-IHOCTb l'lOJ'lyl{eHHOﬁ
(pU31UECKON BETHUHHBL,

pacmo3HaBaTh MNpPOOJEMBI, KOTOPHIE MOKHO PEUIUTh TMPU MOMOIIH (PUMUECKHUX METOMNOB, B
OMUCAHUU HCCIICOBAHHS BBIACISATL TPOBEPSIEMOE MPEANOJOKEHUE (TUMOTE3Y), pasinyaTh H
HHTEPIPETUPOBATH MONYUCHHBIH pe3yNbTaT, HAXOAUTE OIIHOKH B XOJIE OMbITA, IEJaTh BEIBOALI M0
€ro pesyJbTaTam,

MPOBOJIUTh OMBITHI O HAOTIONECHUIO (DU3HYECKUX SBJICHUI WMIW (PU3MUECKUX CBOICTB Te:
dbopMyaupOBaThL TMPOBEPSAEMBIC TMPEANOJOKEHUs, COOUpaTh YCTAHOBKY K3 MPEAIOKEHHOTO
000pyIOBaHUsI, 3ATTHCHIBATD X0/ ONbITA U HOPMYITHUPOBATH BBIBOIBI,

BBITIOJIHATE TPSMbIE M3MEPEeHHs1 PACCTOSHUS, BPEMEHM, Macchl Teja, 00béMa, CHUJIBl H
TEMIIEPATyPbl C MCIOJb30BAHUEM AHAJOTOBBIX H LH(PPOBBIX NMPUOOPOB; 3aMUCHIBATL MOKA3AHMS
npubopoB ¢ yUéTOM 3aJaHHOH aOCOIOTHOH MOTPELIHOCTH H3MEPEHHIA,

MPOBOAUTH HMCCIENOBAHUE 3ABUCHMOCTH OXHON (U3MYECKOH BENWYHHBI OT IOPYyrod ¢
HCTIOJb30BAHUEM NPSIMBIX M3MEPEHHH (3aBMCHMOCTH MyTH PABHOMEPHO IBUWKYILErOCsS Tela OT
BPEMEHH IBIDKEHHUS Tela, CHIbl TPEeHHs CKOJIbKEHHS OT Beca Teja, kadectBa oOpaboTku
MOBEPXHOCTEH T€l U HE3aBUCUMOCTH CHWIIbl TPEHUsSl OT IJIOWAAd CONPUKOCHOBEHUsI TeJ, CUJIBI
YNPYTrOCTH OT yIJHUHEHHS MPY)KUHBI, BBITAJIKMBAIOIIEH CHIIBI OT 00bEéMa MOrpy kEHHON 4acTH Teja
W OT IUIOTHOCTH JKUAKOCTU, €€ HE3aBUCHMOCTHU OT IUIOTHOCTH TeJa, OT LIyOWHBI, HA KOTOPYIO



MIOTPYKEHO TEJIO;, YCJIOBHIA IJIABAHUS TEJ, YCIOBUI paBHOBECHS pbuara 1 OJIOKOB); yIaCTBOBATH B
ITAaHUPOBAHUH YHEOHOTIO UCCIENOBAHUA, COOMPATh YCTAHOBKY H BBINOJHATE U3MEPCHUSA, CICOYS
NPEeNNOKEHHOMY TIaHy, (UKCUPOBATh PE3yJbTATHl MOJYYEHHOH 3aBHCHMOCTH (PU3HUYECKHX
BEJIMUYHH B BHIE TPEMVIOKEHHBIX Tabnuu u rpaduKOB, Ienarb BLIBOABI [0 Pe3yjibTaTaM
UCCJIENOBAHUS,

NPOBOANTbL KOCBEHHbIE W3MEpeHHs (U3NUecKHX BeNMYMH (TIOTHOCTH BELUECTBA KHIAKOCTH U
TBEPAOTO TENA; CUJIA TPEHUS CKOJLKEHUS, AABJIEHAE BO34yXa, BBITAJIIKHBAIOLIAA CHJIA, NEHCTBYIO-
lwas Ha TOTrPy)KEHHOE B JKUIKOCTb Teno, KOIPPHUUHEHT mnose3HOro AeHCTBUA NPOCTBIX
MEXaHW3MOB), Cleysl TNPEeaOKEeHHOH WHCTPYKLUHH: TpPHU BBIMOJHEHHH H3MepeHui cobupatb
SKCMEPHUMEHTAIbHYIO YCTAHOBKY H BBIYHCIIATH 3HAYEHUE HCKOMON BEJIMYHHDI,

cobatonaTh npasuia TEXHHKK 0€30MacHOCTH NpH padoTe ¢ JadopaTopHbIM 000pY10BaAHHEM;
yKa3blBaTh NPUHLMObI JAEHCTBUA NpUOOPOB M TEXHUYECKUX YCTPOHCTB: BECbl, TEPMOMETP,
AUHAMOMETP, COOOLIAOLIMECs COCYbl, DAPOMETP, pblyar, MOABHXHbII M HEMOABUKHBIN ONOK, Ha-
KJIOHHAas! MIOCKOCTb;

XapakTepu30BaTb NMPUHLMNbI NEHCTBUS W3YUYEHHbIX NPUOOPOB U TEXHUUECKUX YCTPOHCTB C
onopoi Ha ux onucaHus (B TOM YMCle: NOALIMIHUKY, YCTPOHCTBO BOAONPOBOAA, TMAPABANYECKHH
npecc, MaHOMETP, BbICOTOMEP, MOPLUHEBOH HACOC, apeoMeTp), UCMONAb3Ysl 3HAHHUA O CBOWMCTBax
puzvueckux aBaeHuil U HeoOxoauMble PU3NUECKUE 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJAMTL NpUMEpPbl / HAXOAUTb UH(POPMALUK O MpUMEpPaX MPAKTUUECKOrNO HCMONb30BaHMS
(u3uYecKuX 3HAHUN B MOBCCAHEBHOM JKM3HH I 00ecmeueHus 0€30MacHOCTH MpH 0OpalleHuH ¢
npudopaMu U TEXHUYCCKHMM YCTPOICTBAMH, COXPAaHCHHUS 3A0POBbS U COONIOOCHUS HOPM
SKOJIOTHHYECKOTO NTOBEACHNUS B OKPYKAKOLICH Cpeae,

OCYIIECTBJIATL OTOOP MCTOUYHHMKOB MH(popMauuu B ceTH MHTEPHET B COOTBETCTBUU C 3a0AHHBIM
MIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE UMEIOLINXCSA 3HAHUN U IMTyTEM CPAaBHECHUA Pa3JIMYHBIX HCTOYHH-
KOB BBIIENATb WHPOpPMALMIO, KOTOpas SBIAETCH  MPOTHBOPEUMBOH WJIM  MOXET ObIThb
HEIOCTOBEPHOM,

HCIONIL30BAaTh NPH  BBITIOJIHEHHH  y4eOHbIX 3aJaHWH  HAy4YHO-TIOMYJIAPHYIO  JIMTEpaTypy
(pu3vueckoro conep:kaHus, CrpaBOuHbE MaTepuansl, pecypcbl ceTu HHTepHeT, BiaaeThb
npuémMamMu KOHCMEKTHPOBAHUA TEKCTa, npeodOpasoBaHus uHPOpMALUMKM W3 OAHOM 3HAKOBOM
CUCTEMBI B APYIYIO;

€037aBaTh COOCTBEHHbIE KPATKKHE MUCbMEHHbIE 1 YCTHbIE COOOLLEHUS HA OCHOBE 2—3 MCTOUHUKOB
nH(popMaLuu GHU3HUECKOrO COAepkKaHUA, B TOM YUC/Ee NYONUYHO AenaTh KpaTkue COODLEHHs O
pe3yabTatax MNpOeKTOBR MAWM yuyeOHbIX MCCAeA0BaHUM, MPU 3TOM TPaMOTHO HCMOJAb30BATh
M3Y4EeHHbII MOHATHHHBIN annapaT kypca (PU3UKU, COMPOBOXKAATH BbICTYIIJIEHUE Mpe3eHTaLIMelN;
NpU BBLIMOJHEHUM YueDHbIX MPOEKTOB M WCCIEAOBAHUi pacnpenenatb 00A3aHHOCTU B rpynne B
COOTBETCTBUHU C MOCTABICHHBIMH 3a4a4aMH, CICIUTE 3d BBINOJIHCHUEM IIaHA OCHCTBUIM, aaCKBAT-
HO OLCHHBATb COOCTBEHHBIN BKJIAA B ACATCIBHOCTH TPYINBLI, BBICTPANBATL KOMMYHHKATUBHOE
B3aMOICHCTBHE, YUHUTBHIBAS MHCHHE OKPYIXKAKOLIUX.

HCIONB30BATE MOHATUS. MacCa H Pa3’Mephl MOJIEKYJ, TEIUIOBOE IBIKEHHE aTOMOB H MOJEKYI,
arperaTHele COCTOSTHUA BEIIECTBA, KPUCTAIMYECKHE U aMOP(HEIC T€Ja, HACBHIIICHHBIM U HCHACHI-
LWICHHBIA Tap, BIAKHOCTbL BO3OyXd, TEMIEPATyPd, BHYTPEHHAS 3HEPIHs, TEIIOBON IBUrATENb,
SJIEMEHTAPHBIN DICKTPHYECCKUI 3apsiA, 3JEKTPUYECKOE MOJE, NMPOBOAHUKM U OUANICKTPHKH, MO-
CTOSIHHBIH 3JICKTPUYCCKHI TOK, MarHUTHOE MOJIE,



pasnu4aTh sBIEHUs (TEIUIOBOE pACIIHPEHHE/CKATHE, TEIUIONEpEenaia, TEIUIOBOE paBHOBECHE,
CMAavYUBaHHC, KallMWIUISAPHBIC ABJICHHA, HCINAPCHUC, KOHAOCHCAUWs, ILIABJICHHUC, KPHCTAJIM3alMsA
(oTBepneBaHue), KWIEHHWe, Temuonepeaaya (TerIONPOBOJHOCTb, KOHBEKLMA, H3Jy4eHUe);
ANEKTPU3aLMS TeJl, B3AHMOIEHCTBHE 3apsA0B, AENCTBHA 3JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMblKa-
HUE, B321l‘lMO}1€ﬁCTBH€ MArHHUTOB, ,[leﬁCTBl/le MArHUTHOIO nojgs Ha TPOBOAHHK C TOKOM,
JNEKTPOMArHUTHAA l‘lH,[lyKul‘lﬂ) MO OINMHUCAHNKY HUX XAPAKTCPHBIX CBOFICTB H HAa OCHOBE OIbITOB,
AEMOHCTPHPYIOLLUX AaHHOE (PU3HUECKOE SIBJIEHUE,

pacro3HaBaTb MPOSABIEHHE H3YHEHHBIX (DU3HYECKMX SIBJIEHHUH B OKPYXalOlleM MHpPE, B TOM
HUCJIC (bu3uqec1<ne SABJICHWs B NPHUPOAEC. NMOBEPXHOCTHOEC HATAXKEHUE U KANMHUIUIAPHBLIC ABJIEHWUS B
MPUPOJE, KPUCTANALI B npupone, usnydenue ConHua, 3aMep3aHue BOJAOEMOB, MOPCKHE Opu3bl,
o0pa3oBaHKEe POCHI, TYMaHa, MHEs, CHEra, JIEKTPHUYECKHUE ABJICHHS B aTMoc(hepe, IeKTPUIYECTBO
JKUBBIX OPTaHU3MOB, MarHUTHOE MoJjie 3eMiH, Apeid MO COB, pONb MArHUTHOTO IOJA IS
JKU3HU Ha 3eMJIe, TOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOMUTH MPAaKTHYECKYIO 3a7auy B y4eOHYIO,
BBIJIENATH CYIECTBEHHBIC CBOMCTBA/MpHU3HAaKU GU3HUECKUX SBJICHUI,

OIMUCHIBATL U3YUEHHBIC CBOHCTBA TEN U (DU3MUECKUE SIBJICHUS, UCIIONb3YS (PU3UUECKUE BEITMUUHBI
(Temnepatypa, BHYTPEHHSA SHEPIUs, KOJUYECTBO TEIUIOTHI, YAEIbHAs TEIUIOEMKOCTh BEIECTBA,
yIeNnbHAs TEIUIOTA IUIABJICHUS, YACIbHAS TEIJIOTa Napoo0pa3oBaHusl, yeIbHas TETUIOTA CropaHus
TOIUINBA, KOA(UIHMEHT MOJE3HOro AEHCTBYUS TEIUIOBOH MAaIIMHBL, OTHOCHUTENIBHAS BJAXKHOCTD
BO3/yXa, OJJICKTPUYECKUN 3apsf, CHIa TOKA, 3JIEKTPUYECKOE HANpsUKEHHUE, COMPOTHBIEHUE
POBOAHMKA, YAEJIbHOE COMPOTHBIIEHHE BEIIECTBA, padoTa M MOLIHOCTb SJIEKTPHUUECKOrO TOKA),
[PH ONMKUCAHUU TIPABHIBHO TPAKTOBATH PH3IHUECKHIT CMBICT UCIOJIb3yEMbIX BEIHYHH, 0003HAUEHHsI
1 equHULbl QU3MYECKUX BEJIMYHMH, HAXOAUTb (HOPMYJibI, CBA3bIBAIOLINE AAHHYIO (PU3HUECKYIO
BeJ'll/l'-lHHy C Ilpyl“HMl/l BCJIMUUHAMH, CTpOl‘lTb rpa(bm{n I/I3y'-leHHbIX 3aBUCUMOCTEH (I)HSI/I“ICCKI/IX
BEJIUYUH,

XapaKTepU30BaTh CBONCTBA TeJ, (U3UYECKUE SIBJCHMST M MPOLIECCHl, HCTIONB3Ysl OCHOBHBIE
MOJIOKEHUST MOJIEKYJISIPHO-KUHETUUECKON TEOPUH CTPOEHHS BEIIECTBA, MPUHIMI CYNEPNO3UIUU
noJsiel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPAHEHHUs 3apsna, 3akoH Oma s yyacTka Liemy,
3akoH oy - JleHua, 3aKkOH COXPaHEHHS SHEPrUM, [IPH 3TOM JaBaTh CIOBECHYIO (GOPMYIHPOBKY
3aKOHA U 3aIHCBIBATh €70 MATEMATHYECKOE BbIPAJKEHUE,

OOBSICHITL (PU3MUECKHE TPOLECCH M CBOWCTBA TeN, B TOM YHCIE M B KOHTEKCTE CHTYaLHi
[IPAKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBIBILITE [PUYUHHO-CICACTBEHHBIC CBA3H, CTPOUTH
oObsicHeHre U3 | - 2 JOrH4YecKux LIAroB ¢ ONOPoi Ha 1 - 2 U3y4ueHHBIX CBOWCTBA (PUIMUYECKUX
SIBJICHHH, (U3NYECKHX 3aKOHOB MJIM 3aKOHOMEPHOCTEIl, peluaTh pacyéTHble 3amadd B 2 - 3
OEeUCTBUS, UCIIONB3YSl 3aKOHBI U (DOPMYIBI, CBS3BIBAKOLIHE (PUIHYECKHE BEJIHMYMHBLI HA OCHOBE
aHaM3a YCJIOBHS 3aJa4yd 3allUChIBATh KPATKOE YCIOBHUE, BbIABJSATH HEOOCTATOK MAHHBIX IS
pelueHus 3a4a4u, BIONPATb 3aKOHBI 1 (POPMYIIbI, HEOOXOAUMbIE i €€ peLueHus, MPOBOAUTb Pac-
4ETbI U CpaBHHBaTb l'lOJ'Iy'-leHHOC 3HAQ4YE€HUEC (1)!131’[“16CKOﬁ BEJIMYKUHBI C H3BECTHBIMHU AdHHBIMW,
paCﬂ03HaBaTb HpOﬁﬂGMbI, KOTOpble MQOKHO peLLII/lTb l'lpﬂ MOMO LK (I)Iv13l/l‘-leCKl/lX METONOB;
l1Cl'l0J1b3yﬂ ONnUCaHUe€ HMCCJICNOBAHKA, BLIACATD nposepaemoe npennonomenne, OUECHUBATH
l'lpaBHJ'leOCTb nopﬂ,:u(a l'lpOBe)jleHl/lﬂ NUCCJICAOBAaHUA, ACNATb BbIBOADI,

ﬂpOBO,[[MTb OINbITbBI MO Haﬁﬂ}OﬂeHH}O (I)I/IBHLICCKI/IX ABJIEHHH KU QJMSHHGCKHX CBOMCTB T€J
(xanunnsipHble ABNEHMS, 3aBUCMMOCTb JIaBJ€HHS BO3AyXa OT €ro 00bEMa, TEMNEPATYPbl; CKOPOCTH
MPOLECCa OCTBIBAHMUS/HAIPEBAHUA MPH  M3JIYYEHMM OT LBETAa M3J1y4a0LLei/mornomanoei
ﬂOBCpXHOCTlfl; CKOpOCTb ncnapeﬂml BOAbI OT TemnepaTypbl KUAKOCTH W IJoLaau ee



TIOBEPXHOCTH, 3JIEKTPU3aLUsl T€Jl U B3aUMOJCHCTBHUE 3JIEKTPUUYECKUX 3apsiioB, B3aUMOJIECHCTBHE
NOCTOSIHHBIX MAarHUTOB, BU3yalM3ali¥s MarHUTHBIX MOJEH MOCTOSHHBIX MAarHHTOB, ACHCTBHS
MarHUTHOTO IMOJII HAa IIPOBOAHMK C TOKOM, CBOWMCTBA DIEKTPOMArHHTA, CBONCTBA
3NEKTPOINBUIATENsl IMOCTOSHHOIO TOKa): (OPMYNHPOBATH IIPOBEPSEMBIE INPEANOJIOKEHHs,
cobHpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO O0OPYAOBAHUS, OIHCHIBATH XOI ONbITA U (POPMYIHPO-
BaThb BBIBOJBI,

BBIMNOIHATE MPAMbIE H3MEPEHHsI TEMIIEPATypbl, OTHOCHTEIBHOH BJIAXKHOCTH BO3[yXa, CHIIBI TOKA,
HAIPSDKEHU C HCIOJB30BAHHEM aHANOTOBBIX IIPHOOPOB M JATYHKOB (PH3HYECKHX BEJIHYUH,
CPaBHUBATH PE3YJILTATHI U3MEPEHUI ¢ YIETOM 3aTaHHON aOCOIOTHON MOTPELTHOCTH,

NPOBOINTE UCCIENOBAHHME 3aBHCHMOCTH OIHOW (pU3WYecCKON BeNMYHMHBI OT Jpyroid ¢
MCIMOJIb30BAHUEM MPSMBIX H3MEPEHHH (3aBUCUMMOCTb COMPOTUBJIEHUS NMPOBOJHUKA OT €ro AJMHBI,
MUIOLLA/IM MOMNEPEHHOrO CEHEHUS U YAENbHOIO CONMPOTHBIIEHNUS BELLECTBA NMPOBOAHNKA, CHUJIbI TOKA,
MAYLIEero yepe3 MPOBOJHUK, OT HAMPSKEHHS HA MPOBOAHUKE, UCCIEAOBAHUE MOCIENI0BATENLHOTO
M MapauIeNbHOrO COeMHEHHH NMPOBOIHUKOB): MIIAHHPOBATL UCCIEA0BAHUE, COOUPATL YCTAHOBKY
U BBINIOJHATb H3MEPEHMS, CIeAYs NPEAJIOKEHHOMY U1aHY, (PUKCHPOBAThL PE3YJILTAThI MOJYHEHHOM
3aBUCUMOCTH B BUje TaOnuL U rpaMKOB, 1€N1aTh BLIBOABI MO PE3YJIbTaTAM UCCIEI0BAHUS,
MPOBOJHTL KOCBEHHbIE M3MepeHus (QU3MuecKkux BenuuuH (yaejbHas TenJOEMKOCTb BELLECTBA,
COMPOTHBIEHHE MPOBOAHUKA, pabOTa U MOLIHOCTb 3J1IEKTPUUECKOrO TOKA): MIAHUPOBATH U3MEpe-
HUA, cOOMpaTb 3KCMNEPUMEHTANbHYK YCTAHOBKY, CJeAys NPEAJOKEHHON HWHCTPYKUMHU, W
BBIYHCJISITh 3HAYCHHE BENHYUHBL,

cOOMIOaTh MpaBHUJIa TEXHUKH 0e30MacHOCTH NpU padoTe ¢ 1adopaTOpHBIM 000PYAOBaHUEM,
XapaKTepU30BaTh NPUHLUNBI NCHCTBUA M3YYEHHBIX MNPUOOPOB H TEXHUYECKUX YCTPOMHCTB €
ONIOPOH Ha UX ONMUCAHMA (B TOM YHCIIE: CHCTEMA OTOIUICHUS JOMOB, TUTPOMETP, ITapoBasi TypOuHa,
aMIIepMeTp, BOJIBTMETP, CHUETHUUK 3JICKTPUYECKOH SHEPruH, 3JICKTPOOCBETUTEIbHBIE NPHOOPEL
HarpeBaTesibHbIe 3JeKTPONpUOOPLl (MPUMEPHI), SNEKTPHHECKHE MPEAOXPAHUTENH; SNEKTPOMATHUT,
3JIEKTPOJBHIaTENb MOCTOSTHHOTO TOKA), MCMOJb3ys 3HAHMS O CBOMCTBAX (PU3UUECKMX SABJIEHHH M
HeoOxoauMble Ppuznueckre 3aKOHOMEPHOCTH;

pacno3HaBATb MPOCTbIE TEXHUUYECKUE YCTPOMCTBA M U3MEPUTEJbHbIE NMPHOOPBI MO CXeMaM H
CXEMAaTUYHBIM PUCYHKaM (KHAKOCTHBIH TEPMOMETP, TEPMOC, IICHXPOMETP, TUTPOMETP, ABUraTeb
BHYTPEHHETO CrOPAHMsl, 3JIEKTPOCKOI, PEOCTAT), COCTaBJATH CXEMBbl 3JIEKTPHUECKUX Leneid ¢
NOCJAECIOBATENbHBIM U MAPaJICbHbIM  COCIMHEHHEM  3JIEMEHTOB, pas3jinydas  YCJIOBHbBbIE
0003HaUEHUSI SIEMEHTOB SNEKTPUYECKUX LIETeil,

NPUBOAUTE TMPUMEPBI/HAXOAUTE HH(GOPMALMIO O TNPUMEPaX MPAKTHYECKOTO HCIOIb30BAHHA
(u3H4YecKUX 3HaHUIH B NMOBCEIHEBHOMN XU3HU AN odecredeHns Oe30MacHOCTH MpH 0OpalleHuH ¢
npudopaMM U TEXHUUYECKUMH YCTPOHCTBAMH, COXPaHEHHs 3I0pPOBbA U COONIONECHUS HOPM
SKOJIOTMYECKOT0 NTOBEACHHS B OKPYKAIOLIEH cpene,

OCYILeCTBIIATh INOMCK HHGPOPMAIMH (PHU3NUECKOro COIeprkaHus B ceTH MHTepHeT, Ha OCHOBE
MMEIOLINXCS 3HAHUH U NYTEM CPaBHEHHs JONONHUTEIbHBIX UCTOYHHKOB BbLIEJATh HHOOPMALIHIO,
KOTOpAas sIBJISIETCA IPOTUBOPEUHBOM HIIH MOKET OBbITh HEOCTOBEPHOI,

HCIOJB30BATh IIPU  BBIMOJIHEHHM y4eOHBIX 3adaHHi  HAyYHO-TIONYJIAPHYIO  JHUTEPaTypy
(HU3UYECKOTO COIEpKaHHs, CHPABOYHBIE MaTepHasbl, Pecypcel ceTH MHTepHeT, BlameTh
npuéMaMH KOHCIEKTUPOBAaHMA TeKCTa, mpeoOpasoBaHHus HHPOPMALMH M3 OAHOH 3HAKOBOI
CHCTEMBI B IPYIYIO;



co3/1aBaTh COOCTBEHHBIE MHCbMEHHbIE U KPATKUE YCTHbIE CoodLeHus, 0000was unpopmauuo us
HECKQJIbKHX HMCTOYHHKOB (1)“3l‘l"le01\'0r0 COACPXKAHKA, B TOM HUCJIE l'ly6.]'ll/l"lHO NMpPEACTaBIATL pe-
3yJIBTATHI IPOEKTHON UJIM HCCIIENOBATENbCKON JEATEIbHOCTH; IPH 3TOM MPAMOTHO MCIIONB30BaTh
M3YUEHHBIH MOHATUHHBIN anmmapaT Kypca (pU3HKH, COMPOBOKAATH BHICTYIUICHHE [TPE3eHTAalIHEl;
MPH BHINOJHEHUH Y4eOHBIX MPOEKTOB M HCCIECNOBAHUI (PU3NUECKUX MPOLIECCOB PACHpPEACNATh
00s13aHHOCTU B TPyINe B COOTBETCTBHU C MOCTABIEHHBIMHU 3a/adaMy, CIEIUTh 32 BBIIOJHEHHEM
MiaHa JefcTBUI M KOPPEKTHUPOBAaTh €ro, aneKBaTHO OLCHHBAaTh COOCTBEHHBIH BKJIaJ B
NEATENbHOCTb IPYIIIBI, BHICTPAUBATE KOMMYHHKATHBHOE B3aUMOJEHCTBUE, MPOSBIAS TOTOBHOCTD
paspermarb KOH(JIUKTEL

MCMOJBL30BATL MOHATHA. CUCTEMA OTCYETA, MaTepUasibHas TOYKA, TPAEKTOPUS, OTHOCHTENBHOCTH
MEXaHUYEeCKOro ABwkeHus, aedopmauus (ynpyras, mjiacTu4eckas), TPEeHHE, LEHTPOCTPEMH-
TeJIbHOE YCKOPEHHE, HEBECOMOCTb M MEPEerpy3kH; LEHTP THKecTH; adCOMIOTHO TBEpPAOE TeJO,
LEHTP TSHKECTH TBEPAOTO TeJa, PABHOBECHE, MEXAHUUYECKHE KOIeOaHHs W BOJIHBL, 3BYK, HH(Pa3BRYK
U YJIBTPA3BYK; 3JIEKTPOMArHUTHBIE BOJIHBI, LKA/ 3JEKTPOMArHHTHBIX BOJIH, CBET, OJIM30PYyKOCTH
M JaJbHO30PKOCTb, CMEKTPbl MCMYyCKAaHWSA W MOrJoLleHus; anbda, Oera v ramma-usnyueHus,
M30TOMNbI, SIAEPHAs SHEPreTUKA,

pasmuyaTh  SABJEHUS ~(paBHOMECPHOE M HEPABHOMEPHOC  TMPSIMOJNHMHCHHOE  IBIDKCHUE,
PaBHOYCKOPEHHOE TIPSIMOJIMHCHHOS NBMKCHUE, CBOOOTHOE TIAZICHUE TCJI, PABHOMEPHOE NBIIKCHUE
MO OKPY)XHOCTH, B3aUMOACHCTBUE TeJ, PEAKTHBHOE [BIJKCHHUE, KOJCOATEIBPHOC MBIKCHUE
(zaTtyxarImrue 1 BHIHY)XICHHBIE KOJcOaHUsI), PE30HAHC, BOJHOBOC NIBIDKCHUE, OTPAXKCHUE 3BYKa,
TIPSIMOJIMHEHHOE PaCTpPOCTPaHCHUE, OTPaKCHUE M TMPCIOMIICHHE CBETA4, TMOJHOE BHYTPEHHEE
OTpa’keHHE CBeTa, pPa3jIoKeHHe Oeloro CBeTa B CHEKTP M CIOXKEHHE CIIeKTPaJIbHBIX LIBETOB,
OUCIIEPCUS] CBETA, ECTeCTBEHHAs pPagHOAKTHBHOCTb, BO3HHKHOBCHHE JIMHEWUYATOTO CIIEKTPa
HSJ'lyLleHl/l‘;l) Mno OIMUCAHHUK) UX xapaKTeprlx CBOﬂCTB U HAa OCHOBE OﬂblTOB, ,E[eMOHCTppr}OLL[l/IX
naHHOE (PUMUECKOE SIBJICHHE,

pacmo3HaBaTh MPOSBJICHUE U3YYEHHBIX (DU3MUECKUX SIBJICHUH B OKpyXkaroleM Mupe (B TOM
yucae (pU3NUECKUE SIBICHUS B MPUPOAE: NMPUIMBBI U OTJHBBI, NBH:KEeHHE TaHeT CONHEYHOMN
CHUCTEMbI, PEAKTUBHOE JBWKCHHE JKUBBIX OPraHU3MOB, BOCIPHUSITHE 3BYKOB SKUBOTHBIMH,
3EMJICTPIICEHUE, CEHCMUUECKUE BOJTHBI, IIyHAMH, 3X0, [IBETA TEJ, ONTUYECKUE SIBICHUS B TIPUPOJE,
Ouonoruyeckoe JEHCTBHE BUAUMOTO, YIbTPAQHOJETOBOIO U PEHTTEHOBCKOTO H3NYUCHHUI,
©CTCCTBCHHBIN PaJIMOAaKTHBHBINA (POH, KOCMUYECKUE JYUH, PATHOAKTHBHOE HU3JIYYCHHE TTPHPOIHBIX
MUHEPAJIOB; NCHCTBUE PaTHOAKTHBHBIX U3JIYYCHUI HAa OpraHU3M 4eJIOBEKa), TPH 3TOM MEPEBOJIUTD
MPAKTUYECKYH) 3a7auyy B YUYEOHYIO, BBIIEISATb CYIIECTBEHHBIE CBOUCTBA/MPU3HAKU (PU3MUECKUX
SIBJICHHIA,

OIUCBIBATH U3yUEHHbIE CBOMCTBA TeJ M (PU3HUYECKUE SIBJICHUS, UCTIONb3YS (PU3UUECKUE BEITMHUNHBI
(cpemHsisi M MPHOBEHHAsi CKOPOCTb Tejla IPH HEPABHOMEPHOM IBIJKEHHM, YCKOPEHHE, Iepeme-
[ICHHE, MyTb, YIJOBasg CKOPOCTb, CHJIA TPEHHs, CHJIA YIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHE
CBOOOIHOTO MAaieHHs, BEC TeJla, MMIIYJIbC Tela, HMIIYJbC CHIIBL, MexaHuueckas pabdora u
MOIMIHOCTD, IOTEHLUAJIbHAS SHEPTHA TeJla, OOHATOIO Hal MOBEPXHOCTBIO 3E€MIIH, NIOTCHLIHA bHAS
SHEPrusi CXKATOW MPY)KUHBI, KMHETHUYECKAas SHEPTHs, MOJHAs MEXaHHUIeCKas SHEPTusi, Nepuoi H
4yacToTa KosieOaHWH, JJIHHA BOJIHBL, TPOMKOCTD 3BYK2 H BBICOTA TOHA, CKOPOCThH CBETA, MOKA3aTelb
l_lpeJ'lOMJICHHﬂ cpe):u:l); l'lpld OIMUCAHUH l'lpaBHﬂbHO TpaKTOBaTb (1)1/13}1%601@1?1 CMBbICJ1 PlCﬂOﬂb3yeMle
Be.]'llr‘ll'll/lH7 0603Haqerms U €4WUHULb] (1)”3[4"[6(3[([/[)( BeJ'lH'-ll/lH, HAXOAUTb (bOpMyJ'lbI, CBA3LIBAKOLME



JaHHYK (PU3HYECKYIO BENHYMHY C APYTHMMM BENHYHHAMH, CTPOUTb TrpadHKH H3yUEHHbIX
3aBUCHMOCTEH (PU3HUHECKHX BENHYHH,

XapaKT¢PHU30BATh CBOMCTBA Tel, PU3NUECKUE SIBICHUS U MPOLICCCHI, HCIIONb3YSI 3aKOH COXPaHCHUS
SHEPruM, 3aKOH BCEMHUPHOTO TATOTEHHS, MPUHLMII CYNCPIOSHULMM CHJI, MPUHLUN OTHOCUTEb-
HocTH [amunes, 3akoHel HBIOTOHA, 3aKOH COXPAaHEHWUs HMIYNBCA, 3aKOHBI OTPAKCHUS U
NPEIOMJICHUSI CBETA, 3aKOHBI COXPAaHEHHS 3apsOOBOTO M MAacCOBOIO YHCEN NPH  SIACPHBIX
peakuusx, MpH 35TOM IaBaTk CIOBECHYIO (OPMyNHPOBKY 3aKOHa U 3aIHCBIBATh €I0
MAaTEMAaTHYECKOC BHIPAKCHIC,

OOBSACHATh (PU3MYECCKHE TIPOLICCCHI M CBOWCTBA TEJI, B TOM YHCIC U B KOHTEKCTE CHTYaLMi
NPaKTUKO-OPHCHTHPOBAHHOTO XapaKTepa: BBIIBIATH NMPUYUHHO-CICIACTBCHHBEIC CBSI3H, CTPOUTH
oObsicHeHHEe M3 2—3 JIOrHYecKUX LAroB ¢ Onopo Ha 2—3 u3yveHHbIX CBOHCTBA (PU3H4ECKHX
ABJIEHUH, PU3HUECKHX 3aKOHOB HJIH 3aKOHOMEPHOCTEH,

pewaTh pacuéTHble 3ana4uu (OnuUparoLwmecs Ha cUCTeMy M3 2— 3 ypaBHEHHUI), HCNONb3YS 3aKOHbI
u (Qopmynbl, cBs3biBalOWHe (PU3MUECKHE BEIMYMHBI. HA OCHOBE aHa/lM3a YCJIOBMUsS 3a1ayH 3a-
MHUCbIBaTb KPATKOE YCIOBHE, BBISBIATH HEJOCTAIOWHE HJIH M30bITOYHBIE [aHHbIE, BbIOHpATDH
3akOHbl M OpMysbl, HeOOXOAMMBbIE Ui pelieHHs, NPOBOAUTb Ppacué€Tbl M OLEHHUBATH
PEANMCTHYHOCTD NOJYYEHHOTO 3HA4Y€HHS (PU3HUECKON BEJTMUYHHDI,

pacrno3HaBaTh MpoOJEMbl, KOTOPble MOXXHO PEWWUTb NpH NomMouwMn (U3MYECKHX METOIOB;
HCMONb3ys OMHCAHWE HCCIENOBAaHHSA, BbBIJENATb TNPOBEPSIEMOE MNPEANoOJOKEeHHE, OLEeHUBATb
MpaBUILHOCTL MNOpsiAKAa MPOBEAEHHS HWCCAEAOBAaHHMSA, AeNaThb BbIBOAbL, HHTEPNPETUPOBATD
pe3ynbTaThl HAOMOAEHHU I U OMBITOB;

MPOBO/HThL OMBITBI MO HAOMOAEHWIO (U3UMUECKMX SBJEHWUI WM (PU3MHECKHX CBOMCTB Ten
(u3yuenue BTOpOro 3akoHa HbIOTOHA, 3akOHA COXpPaHEHHs 3HEPruM; 3aBUCUMOCTb MNepHoja
KonedaHUi MPYKUHHOTO MasTHUKA OT MacChl TPy3a M >KECTKOCTH TNMPYXHUHBI U HE3ABUCHMOCTD
OT aMIUIUTYABl MaJIbIX KOJICOAHWI, MPSIMOJIMHENHOC paCHPOCTPAHCHHE CBETA, PA3JIOKCHUE
0eoro  CBeTa B CICKTP, M3YYECHHUEC CBOHCTB H300PAXKCHHS B TUIOCKOM 3€pKaje U CBOMCTB
M300pAKCHUS TIPSAMETa B COOMPAIOLICH JIMH3C, HAOMONECHUS CIUIOMIHBIX U JIMHEHYATEIX CTICKTPOB
H3JIy4EeHUs): CaMOCTOATENbHO cobupath ycTaHOBKY W3 H30ObiTouHoro Habopa obopynoBanus;
ONUCBIBATH XOJ OMNbITA H €ro pe3yJbTaThbl, GOPMyIHPOBATH BbIBOALI,

NPOBOAUTHL [PH HEOOXOOHUMOCTH CEPUI0 MPSIMbBIX M3MEPEHHI, Oonpenenss cpeaHee 3HA4YeHWe
u3MepsaemMoil Bennuunbl (PokycHoe paccrosiHue cobuparoweil JauH3bl), 00OCHOBBIBATL BLIOOP
cnocoba usmepenus/usmepurtenbHoro npudopa,

NPOBOAUTHL MCCNIENOBAHHE 3aBHCUMOCTEH (PU3MYECKMX BEJIMYMH C MWCMOJNBL30BAHHEM [PAMbIX
H3MepeHUi (3aBHCUMOCTb NMYTH OT BPEMEHU NPH PABHOYCKOPEHHOM ABH)KEHHH 0e3 HauyalbHO
CKOpOCTH; nepuona kosiedaHuii MaTeEMaTHYECKOr0 MasTHUKA OT AJIMHBI HUTH, 3aBUCUMOCTH yria
OTpaskeHWsl CBeTa OT yrjla MajeHHus U yrjia NpeNoMeHUs OT yrjla NaaeHus). MJaHUpOBaThb
MCClel0BaHUe, CaMOCTOATENBHO CODMpPATh YCTAHOBKY, (PMKCHPOBATh Pe3ysbTaTbl MOJYYEHHO
3aBUCHMOCTH (PU3MHECKHX BENMUYMH B BUAe TadAML U rpadMKOB, AeaaTh BbIBOAbI MO pe3yJbTaTam
UCCe0BaHNs;

MPOBO/IHTH KOCBEHHbIE M3MEPEHHs! (PM3UUECKHX BENMUHH (CpeaHssl CKOPOCTb U YCKOpeHHe Tena
NpH PaBHOYCKOPEHHOM JIBMXKEHMH, YCKOpEHHE CBOOOJHOrO NajaeHHs, >KECTKOCTb MNPY:KHHBI,
KO(p(PULMEHT TPeHHS CKONbKEHHMs, MeXxaHuueckas padoTa M MOLIHOCTb, HaCTOTa U MEepPHOA
KonedaHUi MaTeMaTHMYECKOTO M MPYKHHHONO MasTHUKOB, ONTHYECKas CHJa COOMpatoLie JIMH3bI,
paaMOakTHBHBLIH (OH): MAAHUPOBATh H3MEPEHHs, COOMPaThb 3KCMEPUMEHTAILHYI0 YCTAaHOBKY W



BBIMOJHATL U3MEPEHMUS, CIeMysl NPEeIOKeHHON HHCTPYKLIMY, BbIUUCIATH 3HAUEHHE BEJIMYHHBI U
aHANIU3HUPOBATh MOJYIEHHBIE PE3YNBTAThI C YIETOM 3aMaHHON MOTPEITHOCTH H3MEPEHHI,
coOmogaTh MpaBuiia TEXHUKH O€30MacHOCTH pH padoTe ¢ 1adopaTopHBIM 000PYIOBAHHEM;
pa3nMyaTh OCHOBHBIC IPHU3HAKM H3YYEHHBIX (H3MYECKHX MOJCNeH: MaTepuaibHas TOUKa,
aOCOJIIOTHO TBEPAOE TENO, TOUCHHBII HCTOYHHK CBETA, JIy4, TOHKAs JINH3A, [UVIAHETAPHAS MOJCIb
aToMa, HyKJIOHHasI MOeIb ATOMHOTO SIIpa,

XapaKTepH30BaTh MPUHLUHNBI NEHCTBHA M3Y4YCHHBIX [PHOOPOB M TEXHHMYECKUX YCTPOHCTB C
Omopoil Ha MX omucaHusA (B TOM 4YHCNE CHOMIOMETP, HATHUHKH IOJIOKEHHs, PACCTOSHUSA H
YCKOPEHHs, paKera, 3X0JOT, O4YKH, TIIePUCKOIN, (OToanmapar, ONTHYECKHE CBETOBOIBL,
CIIEKTPOCKOII, A03MMeTp, Kamepa BuibcoHa), mcnonp3ys 3HaHHS O CBOHCTBAX (DH3HYECKHX
SIBJIEHUH M HEOOXOAUMBbIE (PH3UUECKHE 3AKOHOMEPHOCTH,

MCIMOJIb30BATL  CXEMbl M CXEMATHYHbIE PHUCYHKH M3YYEHHBIX TEXHWYECKHX YCTPOFICTB,
M3MEPUTENbHBLIX NPHOOPOB H TEXHOJIOMMHYECKHX MPOUECCOB MPH PeleHHn Y4eOHO-TNPAKTHHECKNX
3a7a4; ONMTHYECKHE CXEeMbl A MOCTPOEHUs H300pakKeHuil B MJOCKOM 3epkane u coduparoneii
JIMH3E,

NPUBOAMTL MPUMEPBI/HAXOAUTb HH(POPMALMID O NPUMEPax MPaKTHYECKOrO HCMOIb30BaHHsA
($n3M1eckux 3HaHUH B MOBCEIHEBHOM XXM3HM AN odecneueHns 0€30MacHOCTH npu odpaleHun ¢
npuOOpaMu U TEXHUYECKMMH YCTPOMCTBAMH, COXPAHEHUS 3[0POBbS W COONIOAEHHS HOPM
3KOJIOrMUYECKOro MOBEAEHHs B OKPY:KaloLIeN cpene;

OCYIIECTBIIATH MOUCK HHGOpPMaLHK (pusnueckoro coaepxkanus B cetd MHTEpHET, cCaMOCTOATENBHO
dbopMynHpys MOMCKOBBIH 3ampoc, HAaXOAUTh MyTH OINPENENCHHs TOCTOBEPHOCTH IIOJYUEHHOMH
HHGOPMAITH HAa OCHOBE HMEIOIIUXCSI 3HAHUI 1 TOMONMHUTENbHBIX HCTOUHHKOB;

HCMIONB30BATh TPH  BBINONHEHHH Y4eOHBIX 3aJaHHi  HAyYHO-TIOMYJSIPHYIO — JHTEPaTypy
dusudeckoro colepiKaHus, CHOpaBOYHBIE MaTepHasbl, pecypchl cetn MHTepHeT, BianeTh
NpUéMaMn KOHCMEKTHPOBAHHUS TEKCTa, npeodpasoBaHus WHPOPMALMH M3 OAHOW 3HAKOBOM
CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE TNHMCBMEHHbIE KU YCTHbIE COOOLIEHHS HA OCHOBe HHPOpMALMM U3
HECKOJIbKHX HCTOYHUKOB (DU3HYECKOrO COAEpXkKaHHsA, NyONMYHO TNPEACTaBJISATb Pe3yJbTaTbl
MIPOEKTHOH WM  HCCJICAOBATENLCKON NEATENBHOCTH; NPH 3TOM TPAMOTHO HCIOJB30BATh
U3YyUeHHbIH MOHATHIHBIN anmapat M3y4aeMoro paszena (GU3HKH U COMPOBOXKIATH BBICTYIUIEHHE
npeseHTaluell ¢ yuéToM 0COOCHHOCTEH ayTITOPHH CBEPCTHHKOB.

3.COAEP’KAHHWUE YYUEBHOI'O IMPEJAMETA

7 KJIACC
Pazaen 1. ®u3uka u €€ posib B NO3HAHHH OKPYAKAKIIEr0 MHPA
du3nka — Hayka O TpHupone, M3ydaeT (HIMUECKHE SIBICHHUS MEXaHUYECKHE, TEIJIOBLIC,

3NEKTPHYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®usuueckue BennunHbl. U3mepenue pusnueckux sennuud. Pusnyeckue npudopsl. IMorpewHocTs
u3MepeHuil. MexayHapo/Has CUCTEMA eHHMULI,

Kak ¢usuka m apyrue ecTeCTBEHHbIE HayKH M3y4yaroT NpHpoay. ECTecTBEHHOHayuyHBI METOn
MO3HAHUA. HAaOMACHHE, TOCTAHOBKA HAYYHOTO BONPOCA, BBIABHKEHHE THIIOTE3, SKCIEPHMEHT MO



npoBepke THUNOTe3, OoObsicHeHHe Hadmomaemoro siBiaeHus. Omucanue (UINUECKUX SIBICHHH C
NOMOLUBIO MOJENEN.
Jladoparopuan padora Ne / «Onpede:aene yeunvt OC1eHUA UIMEPUMEIBHOLO HPUOOPA».

Pasnen 2. TlepeoHauanbHbIC CBEAEHHS 0 CTPOCHHH BEIECTBA

CrpoeHne BemecTBa: aTOMbl H MOJEKYJBI, MX pa3Mepbl. OTBITH, IOKA3BIBAIOIINE IHCKPETHOE
cTpoeHue BewecTBa. OnbIThI, J0KA3bIBAIOLIME AUCKPETHOE CTPOSHHE BELUECTBA.

JBuxkenne vactuu BeuecTBa. CBA3b CKOPOCTH ABHMXKEHHUS 4aCTHL ¢ TemnepaTypoii. bpoyHorckoe
neuxeHue, nuddysusa. BzaumoneiicTere 4acTHIl BEIECTBA: NPUTSKEHHE U OTTAJIKHBaHHE,

ArperaTHble COCTOSIHHSI BELIECTBA. CTPOEHHE Ta30B, SKUAKOCTEH M TBEPABIX (KPHCTAJUTHUECKUX)
Ten. B3auMOCBSA3b MEXKIOy CBOHCTBAMM BEILECTB B PA3HBIX arperaTHbIX COCTOSIHHUSAX M HX aTOMHO-
MOJIEKYJSIPHBIM cTpoeHneM. OcoO0@HHOCTH arperaTHbIX COCTOSIHII BOAbL. B3aumMocssi3p Meskay cBOTi-
CTBAMH BEUICCTB B PA3HbLIX Arpe€ratrHbiX COCTOAHHAX H HNX ATOMHOMOJICKYJIAPHbLIM CTPOCHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOAbL. (OCODEHHOCTH arperaTHbIX COCTOSAHUI BOABIL.

JlaGopaTtopHas padora Ne 2 «Izuepenie pasmepos Matsix meiy.

Pa3zpen 3. /{BuxKeHHE H B3AHMOACHCTBHH

Mexanu4deckoe aBibkeHHe. PaBHOMepHoe W HepaBHOMepHoe npipkeHne. Ckopoctb. Cpennss
CKOpPOCTb MPH HEPABHOMEPHOM ABHXKeHHH. Pacuér mytu u BpeMeHu ABWxeHus.. PaBHOMepHOe M
HepaBHOMepHOe ABMxkeHne. Ckopoctb. CpeaHsst CKOPOCTh MPU HEPABHOMEPHOM ABWKeHUH. Pacuér
OYTH U BPEMEHU JIBHKEHUA.

SlBneHue wHepuuu. 3akoH MHepuuu. BzaumonelicTBue TeNnm Kak NpUYMHA W3MEHEHHS CKOPOCTH
OBHOKEHHSA Tes. Macca kak Mepa HHepTHOCTH Teda. [1noTHocTh BewectBa. CBA3b MJIOTHOCTH C KOJIH-
YECTBOM MOJIEKYJI B €quHKLEe 00bEéMa BELECTBA.

Cuna kak xapakTepucTuka B3aumoaeilctsus ten. Cuna ynpyroctd U 3akoH ['yka. HM3mepenne
CHUJIbI C MOMOLUBIO AMHAMOMETpa. SIBACHUE TArOTEHHUA W cuUna TaxKecTH, Cuila TAXKECTH Ha ApPYrux
mraHerax (MC). Bec tema. Heecomocts. CnoskeHHe CHII, HAMPaBJIEHHBIX [0 OXHOM MPSMOW.
Pasnopaencreyrowas cun. Cuna tpenus. Tpenue ckonbkeHnus U Tpesne nokos. Tpenue B npupoae u
texHuke (MC).

Usmeperue maccot mena Ha eecax. Jlaboparopuas padora Ne3.

JladopaTopuas paGora Ne 4 «/3uepernie odveya meaar.

JladopaTopuas paGora Ne S «Onpederenue niomnocmu meepooeo meian.

JIadopaTopHasn padota Ne6 «/ padyuposaniie npyHCuHbI 1 U3MEPEHUE CUT OUHAMOMEMPOM .
JIaGoparopuas padora Ne7 «Buiacnenne 3a61ucuMoch Cli.tbl MPEHUSA CKOAbIHCEHNUA OM RAOUAOU ).
KonTtpoabHas pabora Nel «Bsaumooeiicmene meay.

Paznen 4. laBjieHHe TBEPABIX TeJl, JKMIKOCTEH H ra3oB

Hasnenne. CriocoObl yMEHBIIEHHST H YyBEJIWYCHHS naBieHus. JlaBieHue rasa. 3aBHCHMOCTD
IOaBjeHHs rasa oT oObéma, Temneparypel. Ilepemada maBneHus TBEPABIMH TEJIAMHU, KHUAKOCTSIMH H
razamu. 3akod Ilackansa. TTueBMarTuueckue MalUHbLL, 3aBUCHMOCTb AABIEHUS KHUAKOCTH OT
riaydunbl. ['uapocraTnueckuii napanokc. Coodwarommecs cocyast. [ napasnuieckue MeXaH1u3Mbl.

AtMocdepa 3emnu u atMochepHoe napneHue. [IpUYHHBI CYIECTBOBAHUA BO3AYIIHON OOONOUKH
3emmu. Omwbit Toppudennu. MsmepeHue atMochepHOTO MaBNEHHUA. 3aBUCUMOCTH aTMOCHEpPHOro
JaBJIEHHS OT BBICOTHI Hax ypoBHEM Mopsi. [Ipubopsl mist u3smepeHusi arMoc(hEpHOro JaBIeHHs.

JeiicTBHe JKMOKOCTH M ra3a Ha MOTPYXKEHHOE B HUX Tesio. BriTamkuBarowas (apxuMenoBa) CHIIA.
3akon Apxumena. ITnasanune ten. Bosnyxonnasanue.

JlaGopatopuass paGora Ne 8 «Onpeoeienne guuma:ikusaiowett cu.ivl, Oencmayionell  Ha
HOZPYHCCHHOC 8 HCUOKOCHTL M0 ).

JlaGopaTopHasa padora Ne 9 «Buisacnenue YCi06iil RIASAHUS MEAA 6 HCHOKROCIN .



Koumpoasnana paboma Ne2 «/lacienue meeposix me.t, JICUOKOCMEN it 20306

Paznen 5. Pa0oTa 1 MOIIHOCTB, JHEPrus

Mexanuueckas padota. MOLHOCTD.

[lpocThie MeXaHU3MBI: pbIHMar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBUIIO paBHOBECHS pBIUAra.
IlpumeHeHne TIpaBHUiIa PaBHOBECHS phIdara K OJOKy. «3osotoe npasmio» mMexanuku. KI1J1 npocteix
mexanu3moB. [IpocTeie MexaHu3mbl B ObITY U TEXHHKE.

Mexanuueckas sneprus. Kunernueckas M noreHunanbHas sueprus. [Ipespawenne oanoro suna
MeXaHHUYEeCKOH 3HEprHH B APYroi. 3aKOH COXpaHeHHs SHEPTHH B MeXaHHKE.

JIaGopaTopuas padota Nel0 «BursicHenue ye106us PAGHOGECHS PbIuaay.

JlaGopaTopuas padora Nell «Onpedeaenue KIL npu nodwveme meaq no naKionnoin RIOCKOCIID.

Koumpoisnan pavoma Xo 3 «Padoma u viowgnocms. Jiepaiisiy.

8 KJIACC

Pazpen 1. Tennoeble aBJeHUnN

Monenu TBEPAOTro, KHUAKOTO M rasoodpa3HOro coctosHuii BewecTBa. Kpucrannuueckue u
amopdHbie Tena. OObACHeHHEe CBOHCTB ras3oB, XXHAKOCTEH M TBEPABbIX TEN HAa OCHOBE MONOKEHHUIl
MOJICKYJIAPHO-KUHCTHUCCKON  Teopuu. (MauMBaHME W KAaNWUDBIPHBIC SIBJACHUS.  TemioBOC
PACIIUPCHUE U CIKATHUE.

Temneparypa. Ca3b TeMnepaTypbl CO CKOPOCTbIO TEMJIOBOTO ABHXKEHHUS YaCTHLL.

BuyTpenHsas sHeprua CnocoObl H3MEHEHMs BHYTPEHHEH JHEPrUN: TEMJONEPenaya U CoBEpLIEHE
paboTbl. Buabl Tennonepenadu: TeNIONPOBOAHOCTb, KOHBEKLIHS, H3YUEHHE.

KonunuecTBo Tennorhl. YaenbHas TENIOEMKOCTb BeleCTBA. TenaooOMeH U TEMJOBOE PaBHOBECHE.
YpaBHeHHE TernoBoro Oananca. [L1aBneHHe U OTBEpPOCBAHME KPUCTAJUIMHYCCKUX BELISCTB. Y ICNb-
Has TerioTa wianeHus. [lapooOpasosanne u kouaeHcauvs. Mcnapenue (MC). Kunienue. Y nensHas
TeruioTa napoodpa3oBaHus. 3aBUCUMOCTb TEMINEPATYPbl KUMEHHS OT arMoc(epHOro naBieHus.
BraxxsocTb BO3ayXa.

DHeprus TOIIUBA. Y AeIbHAas TCIUIOTA CTOPAHMSL

[puHummer padote! Temnoebix apuratencit. KI1J1 Temnosoro meurarens. TemioBwie ABUraTenu u
3awmTa okpyxarowei cpenpl (MC). 3akoH coxpaHeHUs U NpeBPALLEHHs IHEPTHH B TEIUIOBBIX MPO-
ueccax (MC).

JlaGopaTtopnas padora Nel «Cpagnerie kOAM4ecme meniomel HPU CMEUUCAHNY 600b1
PABHOT MeMpepanyps».
JlaGopaTopuasa padoralNe2 «Zzwepenie yoeasnoit menaoésmrocnin meépoo2o meaay.

Kourpoabnas padora Nel «7eriogeie ssieninn.
KoutponbHas padora Ne 2 «Aepecamuvie cOCMOsHUA 8eUeCMBANIO
JIaGopaTopnas padora Ne3 «/svepenne siancnocnm 6030yxan.

Pazgen 2. DaekTpauecKue siBJIeHHNA

DnexTpuzanus Ten. J(pa poaa SAEKTPUUCCKUX 3apsiaoB. B3auMoneicTere 3apsokeHHBIX TENN. 3aKOH
KynoHa (3aBUCUMOCTb CHJIBI B3AUMOICHCTBHUS 3aPsUKCHHBIX TEJ OT BEJIMUHMHBI 3aPSI0B U PaCCTOSTHUS
MeXy TeNaMu).

Jnektpuueckoe none. Hanpsbk€HHocTb 3nekTtpuueckoro nosia.  [lpuHumn cynepnoszuumu
3NEKTPUYECKUX noJieil (Ha kKaueCTBEHHOM YPOBHE).

Hocutenu anexTpuueckux 3apsaoB. DeMeHTapHblil sfexTpuueckuil 3apsaa. CTpoeHue aToMma.
IIpoBOAHUKH U OU3ICKTPUKU. 3aKOH COXPAHCHUS 3JICKTPUUCCKOTO 3apsaaa.

DNEKTPUUCCKUH TOK. YCIOBHUS CYLISCTBOBAHUS JNICKTPUYESCKOTO TOKA. MICTOUHHKH MOCTOSTHHOTO
ToKa. JIeHCTBHS DIeKTPUIECKOrO TOKa (TEIIOBOE, XMMHUUYECKOE, MArHWTHOE). IEKTPUUECKUH TOK
B JKMIKOCTSIX M rasax.



Onextpuueckas uenb. Cuna Toka. JekTpuueckoe HarpspkeHue. CONpOTHUBIIEHHE NPOBOIHHKA.
YnenbHOe conpoTusiaeHue BewecTBa. 3akoH Oma ans yuacrka uenu. [locnenosatenbHoe M
napasuieNibHOe COeIMHEHNE MPOBOHUKOB.

Pabota ¥ MOLIHOCTB 3J€KTpHUECKOro Toka. 3akoH Jlkoyna— JleHua. DaekTpudeckue Lend H
noTpeOUTENH MEeKTPHUECKOi SHeprun B ObITy. KOpOoTKOE 3aMBIKaHuE,

JlaGopaTopuas padoraNed no teme «COHOpKa 3INEKTPUYECKOM LLeNN U USMEPEHUE CUAbl TOKa B
€€ pas/NMYHbIX yYacTKax».

JlaGopaTopHas paboTaNeS «zvepeniie HANPANCEHIA HA PASTHYHBIX YUACMIKAX 7€ KMPUYeCKOTl
Hyeniy.

JlaGopaTopHas paboraNe6 «Pecyuposanie cuist mOKQ peocmamo ».

JlaGopaTopHas pabora N7 «U3mepeHne CONMPOTUBIEHHs TPOBOAHUKA TPHU [OMOIIH
aMnepMeTpa H BOJIbTMETPaAy.

Kourpoanbnan padora Ne3 «Dnexrpuueckuii Tok. CoeMHeHHe NPOBOAHUKOBY.

JlaGopaTopHas padora Ne8§»H3MepeHne MOIMHOCTH B padOThl TOKA B 3JIEKTPHUECKOIT JaMriey.

KoHTponbHaa pabortaNed «PaboTta u MOLIHOCTD 3JIEKTPHUECKOro Toka. 3akoH xoynsa — JleHua.
Konpencarop».

Pa3zpen 3. DyleKTPOMATHHTHDBIE SIBJIEHUS

IlocrosinHble  MarHuThl. B3aumozeiicTBHE€  MOCTOSHHBIX ~ MArHUTOB. MAarHuTHOE IIOJIC.
Maruautnoe noJie 3eMiii U ero 3HaueHue s xku3Hu Ha 3emie. OnwiT Jpcrena. MarHutHoe mosie
INEKTPUYECKOro Toka. [IpumMeHenne 3neKTpoOMarHuToR B TexHuke. J[eiicTBMe MAarHUTHOTO NMojs Ha
NPOBOJHHUK C TOKOM. DJIEKTPOABHUraTElb NOCTOSHHOrO Toka. Mcnonb3oBanue snekTpoaBUrarenei B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCTIOPTE.

Onbitel @apanes. ArneHue >nekTpoMarauTHON uHAyKIMH. [Ipasuno JleHia. DnekTporeHepaTop.
CnocoObl NONMy4EeHUs IEKTPUUECKON YHEPTHH. INEKTPOCTAHLMH HA BO3OOHOBIISIEMBIX HCTOUHHKAX
SHEPTUH.

JlaGoparopuas padoraNe9 «CoHopka s:iaexmponaznuma i HCHYIMAHNE €20 OeHCMBU).

JlaGopaTopHasa padora Nel0 «Hsywenue saexmpuueckozo Osueameast ROCMOAHHOZO MOKA (HA
MO0 ».

Kontponbnas pa6ora Ne5  «Daexmpoyaeiuiniiste 161e1nusy.

Paznen 4.CBeToBbIC SIBJICHHS

Hcrounukn ceera. PacnpocrpaHenue ceera.

Buanmoe nBrxkeHue CBETUI

OTtpakeHue cBeTa. 3aKOH OTPAXKEHHS CBETA.

IInockoe 3epkaio.

[Ipenomnenue ceeta. 3aKOH MPENOMIICHHS CBETA.

Jluna3zel OnTHYeckas CUia JTHH3BL

HN300paxxeHus, napaeMble JIMH30I,
JlabopaTopuan padora Nell «ITonyuenue n3o0paxkenus npu MOMOLUM JIMH3bDY.
KontpoabHas padora Ne6 «3aKOHBI OTPasKEHHS U TIPEIOMJICHHUS CBETa».

9 KJIACC

Pazaea 1. 3aK0oHBI B3AMMOAEHCTBUS M ABHKCHHMA TEJ

Mexannueckoe nBwkenue. MarepuanbHas Touka. Cucrema orcuéra.  OTHOCHTENBHOCTD
MEXAHUYECKOr0  ABMXeHWs. PaBHOMepHOE  npaAMoJuHelHoe  nBwxeHue. HepaBHomepHoe
npsAMoMHeHoe nBxeHue. Cpeanssi ¥ MrHOBEHHAast CKOPOCTb TEJIa NPU HEPABHOMEPHOM ABHKEHHUM.

Yckopenue. PaBHOyCKOpeHHOe mpsiMonuHeliHoe nBmkeHue. CBoOonnoe mnaneHue. OTBITHI
lanunes.



PaBHomepHoe aBmkenne no okpy:kHocTH. [lepuon u yactora obpawenus. JInHelHas v yraosas
ckopocTu. [leHTpocTpeMuTeNnbHOE YCKOpPEHUE.

ITepsbiit 3akoH HbroToHa. Brtopoii 3akoH Hbtotona. Tpetnit 3akon HbtoTona. TlpuHuun
CYNEPHO3HULNH CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHHA: CHla TPEHUSI CKOJIBKEHUS, CHJIa TPEHUA ITOKOS,
APYTHE BUIbI TPEHHSL.

Cwuna Ts)KeCTH M 3aKOH BCEMHPHOTO TArOoTeHHdA. YckopeHue csobomHoro mnagenus. JBHikeHue
nnaHer Bokpyr ConHua (MC). TTepras kocMuyeckast CkopocTb, HeBECOMOCTb U neperpyski.

PaBHOBecue MarepuanbHOil Touku. AOCOMOTHO TBEpROe Teno. PaBHOBecue TBEPAOro Tena €
3aKPEIUIEHHOM OCBIO BpalleHuss. MOMEHT cuubl. LISHTp TaxKecTu.

HNmnynec Tena. Msmenenne nummnyneca. MmMnynee cribl. 3aKOH COXpaHEHUs HMITyJIbCa. PeakTuBHOE
asrkenne (MC).

Mexannueckas pabora u mowHocTb. Padota cui Taxecty, ynpyrocty, TpeHus CBsi3b SHEPrUu U
padoTs! [ToTeHLManbHas 3HEPrus Tesa, NOAHATOrO Hall NOBEPXHOCTHIO 3eMid. [ToTeHuManbHas 3Hep-
rus cxatoi npyxkuHbl. KuHeruueckass sHeprus. TeopemMa O KMHETMHYECKON 3Hepruu. 3akoH
COXPAHEHUS MEXaHUYECKOH YHEPTUN.

Jlabopamopras paboma Ne 1 «lccredosanie  pasnoyekopennozo OGUICentst 6e3 nauaision
CKOPOCHIY.

KoumponoHaa paboma Ne 1«(OCHOBbI KUHCMAMUKI Y.

JlaGopaTopHas padora Ne2 «M3mepenue yeckopeHus: CBOOOAHOTO NAACHUS)

Koumpoiasnan padoma Ne 2 «Ocrnogel QUHAMUKH. 30KON6L COXPANCTINUS».

Pazgen 2. MexannuecKkne KoJ1e0aHUS H BOJIHbI

Konebarensnoe npimkeHne. OcHOBHble XapakTepuCTHKM  KkoneGaHWil: nepwon, 4acToTa,
ammuityaa. Marematudeckui W MPYKMHHBIA - masTHuku.  [lpeBpamienne sHepruu  mnpu
konedaTeNnbHOM JBKXKeHUW.  3atyxawoliue konedaHus. BeiHyxkneHHble konebaHus. Pe3oHaHC.
MexaHnuueckue BonHbl. CBOlCTBA MeXaHHYeCKHX BOJH. [1po A0MbHBIE M nonepeuHble BOAHbL. JluHa
BOJIHBI U CKOPOCTbL €€ pacnpocTpaHeHHs. MexaHudyeckue BOJHbI B TBEPAOM Tele, CeHCMHUYECKHE
BoJsiHbl (MC).

3Byk. [ poMkoCTb 3BYKa U BblcoTa TOHA. OTpaxeHue 3Byka. HppasByk U yabTpas3Byk.

JlaGopatopHaa paGora Ne 3 «Mcciedosanue sasucumocmit nepuooa u 4acmomst c60000HBIX
KOACOQil HUMsNO20 MAsMUUKQ Om €20 OaUIbI».

Kontpoabnas padora Ne 3 « Mexanivueckue koaedanisi it 60116l.

Pazpen 3. DnekTpoMarHuTHoe noJie

DNEKTPOMArHUTHOE MOJIe. DJEKTPOMAarHUTHbIE BOJIHbL. CBOMHCTBA 3JIEKTPOMArHUTHBIX BOJH
Llkana 3nexkTpoMarHuTHbIX BOJIH. Mcrnonb3oBanne 31eKTPOMAarHUTHBIX BOJIH [T COTOBO CBSI3H.

OnekTpomarHuTHas npupoaa csera. CkopocTb ceera. BosHOBbIE cBOliCTBA CBETA.

JlaGopaTtopHasn padora Ned «/13yuenite s61eHNst 20eKMPOMACHUMHO UHOYKYUT».

.J'laﬁopaTopHaa paﬁoTa Nos ((HE»’_}"IQIH-IG CHACULNOZ0 U AUNETYAMbIX CHEKmPOG ».

KonTpoabhan padora Ned «Direkmpomacnumiuoe no.ie»n

Paznen 4. CTpoeHne aToMa M aTOMHOTO s1Apa

Onbitbl Pesepdopaa u nnaHerapHas Mozpenb atoma. Mogens atroma bopa. Hcnyckanue wu
norjoleHue ceeta atToMoM. KanTtbl. JIMHeHYaTble CIEKTPLI.

PamnoaktuBHOCTE. Anb(a, Oeta u rammamsayueHus. CTpoeHHE aTOMHOro sapa. HykmoHHas
MOZENb aTOMHOTO sAnpa. M3otonsl

PapnoaktusHbie npespaiuennsa. [lepuon nonypacnana aTOMHBIX AIED.



SnepHbie peakiuu. 3aKOHBI COXPAaHCHHUS 3apsmoBOTO U MaCcCOBOTO YHCEH. JHEPrust CBS3U
aromubIx anep. Cesi3b macchbl W 3Heprun. Peakumu cuHTesa u nenenus sgep. Mcrounukn sneprum
Connua u 38€3a (MC).

AnepHas aHepretuka. JleficTBUS paaHOaKTHBHbBIX H3Jy4YeHHil Ha xkuBble opratu3zmbl (MC).

JlaGopaTopaas padora Ne6 «3mepenite Qosumempom paouayuonno2o donay.

JlaGopaTopuas padora Ne7 « Hsyuenue oeaentist sslOpa amoma ypana no homozpaghin mpexos».

JlaGopaTopnas pabora Ne8, « [MHiyuenue mperos, 3apancenisix yacmiyy HO 20MOBLIM
Ghomozpachusiaey

Kourpoasnas padora Ne 5 « Cmpoenue amoya u amosHo2o sopan.

4. TEMATUYECKOE INTAHUPOBAHUE

Paznen Tema Koanuectro B Tom uucne B ToM uncae
JacoB JAGOPATOPHBIX | KOHTPOJbHBIX
pabot pador
7 Kjaace
1. Beenenne .Ouznka n 2 1 -

(puznueckue MeTO/bl
M3YUCHUSA NPUPO/bl

2. [lepBonavanbHBIE CBEACHWS O 2 1 -
CTPOEHWH BELIECTBA

3. | BzaumoneiicTBue Ten 10 5 I

4. | JlaBjieHWE TBEPABIX TEI, 9 2 I
JKMJIKOCTEH U ra3oB

5. | PaboTa u MOLUHOCTD. 11 2 1
OHEpTHs.

Hroro 34 11 3




8 kmace Koa-go B Tom uncne B ToM uncie
TEOPeTUHIEeCKHX KOHTPOJIbLHBIX J1a60pATOPHBIX
4ACOB padoT pador

|. | Temnosere sIBIICHUS 23 2 3
2. | DNeKTpUUECKHUEe SBICHUSA. 28 2 5
3. | DNEKTPOMArHUTHbLIC 5 1 2
SIBIICHUS.
4. | CBeTOBBIE ABIICHUA 12 1 1
Htoro 68 4 11
9 knace Koa-Bo | B Tom unciae B ToM uHCcIIe
TEOpPEeTH | KOHTPOJbHBIX J1a60pPATOPHBIX
yecKux | padort pador
yacos
1. | 3akoHbI B3aUMOICHCTBHUS U 23 2 2
JBHOKEHHA TEIT
2. | Mexanudeckue koiaebaHus U 11 1 1
BOJTHBI
3. | DnexTpoMarHUTHOE TIOJIE 18 1 2
4. | CTpoeHHE aToMa U aTOMHOTO si7pa 12 ] 3
HUroro 68 5 8




