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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma o ¢usnke Ha ypoBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUsl COCTABJICHA HA OCHOBE TIOJIOKEHUN W TpeOOBAaHUI K pe3ybTaTaM OCBOCHUS
Ha 0a30BOM ypOBHE OCHOBHOW 00pa30BaTeinbHOI nmporpammsl, mpeacrasieHHbx B @I'OC 00O, a takxe ¢ yuérom denepanbHOi paboyeil mporpaMMsl
Bocniutanus v Konuenmuu npenonaBanus yaeoHoro npeamera «Dusnkay.

Copnepxanue mporpammbl 10 (U3MKE HampaBiIeHO Ha (OPMHPOBAHHWE ECTECTBEHHO-HAYYHONW TPAMOTHOCTH OOYYAIOMIMXCS M OpPraHH3aLHUI0
n3y4eHus (U3MKHU Ha JeSTEIbHOCTHON OCHOBE. B mporpamme mo (u3uke yduTHIBAIOTCS BOZMOXKHOCTH Y4EOHOTO IpeaMeTa B peanus3aluu TpeOoBaHUM
OI'OC OO0 k miIaHUpPyEeMbIM JUYHOCTHBIM U METANpeIMETHBIM pe3yabTaTaM OOydyeHHs, a TakkKe MEXIPEAMETHbIE CBSI3M €CTECTBEHHO-HAYUHBIX
y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHMUsL.

[Iporpamma mo ¢u3uKe ycTaHaBIMBAET paclpesiesieHHe y4eOHOro marepuaia Mo rojaMm oOydeHus (IO Kjaccam), MpejiaraeT MPUMEPHYIO
MIOCJIEIOBATEIbHOCTD N3YUYEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHSI IPEIMETHOTO COACPKaHUS U yUETe BO3PACTHBIX OCOOCHHOCTEHN 00y4arouxcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa C IMEIbI0 OKa3aHUS METOAMYECKON TMOMOIIM YUWUTETI0 B CO3/IaHWU pabodveil MporpaMMbl MO ydeOHOMY
MpeIMeETYy.

Ouznka SBISIETCS CUCTEMOOOPA3YIOUIUM JUIsl €CTECTBEHHO-HAyYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI Jie)KaT B OCHOBE
MIPOIIECCOB U SIBIICHUM, U3y4aeMbIX XUMHEH, OMONOTHel, acTpOHOMUEH B (U3HYEeCKO reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTHHY
MHpa, IPEeIOCTaBIsIET Haubosiee ACHble 00pa3Lbl MPUMEHEHHS] HAyYHOTO METO/Ia MO3HaHHUs, TO €CTh Cl10co0a MOJYyYeHUsI TOCTOBEPHBIX 3HAHUI O MHpeE.

Onna w3 TMaBHBIX 3a1ad (U3MUECKOro oOpa3oBaHUsSI B CTPYKType 0OIIero oOpa3oBaHHS COCTOMT B (DOPMHUPOBAHMH €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH M UHTEpeca K HayKe y 00ydarouuxcsl.

WN3yuenne ¢usuku Ha 0a30BOM  ypOBHE TMpeArnojiaraeT OBJaJeHHuE  CICAYIOIMIMMH  KOMIIETEHTHOCTAMHM,  XapaKTepU3YIOUIUMU
€CTECTBEHHO-HAYYHYIO TPAaMOTHOCTb:!

® Hay4yHO OOBSICHSTD SIBIICHUS;
® OIEHHBATh U MOHUMATh 0COOEHHOCTH HAYYHOT'O UCCIICIOBAHMUS;
® UHTEPNPETUPOBATH JaHHBIC U UCHIOIB30BaTh HAYUHbBIE JOKA3aTEeNbCTBA JAJISl IOJTyYSHHS BBIBOJIOB.

[enu uzyyenus GU3MKU Ha YpOBHE OCHOBHOTO 0011ero oopazoBanus onpeaenaeHsl B Konnenium npenoiaBanus yueoHoro npeamera «dusnkay B
oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit dexepalnu, peann3yonUX OCHOBHbIE 0011e00pa30BaTeIbHbIe MPOrPaMMBbI, YTBEPKIAEHHON pelieHueM
Komnerun MunucrepctBa npocsenienus Poccuiickoit denepanuu (mpotokon ot 3 aexadps 2019 r. Ne [TK-48H).

Hean usyyenus Ppu3nKu:

e qpuoOpeTeHHe MHTEepeca M CTpeMIIEHUS OOydarollMxcs K HAyYHOMY M3YYEHHIO MPHUPOJIbl, Pa3BUTHE UX MHTEUIEKTYAIbHBIX U TBOPYECKUX

CIIOCOOHOCTEH;
® Dpa3BHUTHE MPEACTABICHUI 0 HAYYHOM METO/I€ MO3HAHUS U (OPMHUPOBAHUE UCCIIEJOBATEIICKOTO OTHOIIEHUS K OKPYXKAIOIUM SIBICHUSM;
e (hopMHUpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK Pe3yJbTaTa U3y4eHHsI OCHOB CTPOEHUS MaTepUu U (PyHIaMEHTAJIbHBIX 3aKOHOB (PU3HKH;



e (opmupoBaHUE MPEACTABICHUN O POl (PU3UKY ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE TPEJCTABICHUH O BO3MOXKHBIX cdepax Oymymiedl mpodecCHOHATbHON AEATEIbHOCTH, CBSI3aHHOW C (U3UKOH, MOATOTOBKA K
JabHEHIIIeMy OOy4eHUIO B 9TOM HAIPaBJICHUH.

JloCTIDKEHHE ITHX IIeJIei TPOTpaMMBI 1o (pU3HMKe Ha YpOBHE OCHOBHOTO 00IIero 00pa3oBaHus 00eCIIEeYMBACTCS PEIICHUEM CIIECTYIONINX 3a/1a4:

® [pHoOpeTeHue 3HAHUH O JUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXAaHHUYECKUX, TETUIOBBIX, JIEKTPUYCCKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;

® T1pHOOpeTeHNEe YMEHUH ONMMCHIBATh M OOBACHATH (PU3MUYECKUE SBJICHHS C MCIIOJIb30BAHUEM TOJTyUYCHHBIX 3HAHUH;

® OCBOCHHE METOJIOB PpEHICHWS TPOCTCUITNX PACUETHBIX 3aJad C  HCIOJb30BAaHHUEM (DHU3UYECKHX MOJIENCH, TBOPUYECKUX H
MIPAKTUKO-OPUCHTUPOBAHHBIX 33124,

® pa3BHUTHE YMCHHWH HAOIIOIATh MPHUPOIHBIC SBJICHUS W BBITIOJIHATH OTBITHI, JTJAOOpPATOpPHBIE PaOOTHI M AKCTICPUMEHTAIBHBIC HCCIICIOBAHUS C
HCI0JIb30BaHNEM U3MEPHUTEILHBIX TIPUOOPOB;

® ocBOcHHE NMPUEMOB paboThl ¢ MHMopManueld (HU3MUECKOTO COJIEp)KaHUs, BKIOYas WHPOPMAIIUIO O COBPEMEHHBIX JIOCTHIKCHUSX (DU3HKH,
aHaJIN3 M KPUTHIECKOE OIICHUBaHUE WH(POPMAITUH;

® 3HAKOMCTBO CO cdepaMu MPoPeCCHOHATHHON JIEATSILHOCTH, CBSI3aHHBIMH C (PU3UKOH, M COBPEMEHHBIMH TEXHOJIOTHSAMHU, OCHOBAHHBIMH Ha
JTOCTHKEHHSIX (PU3HUECKON HAYKH.

Ilcuxonozo-nedazozuueckan xapakmepucmuka

CnabGoBuaeHNe CBSI3aHO CO 3HAUUTEIHHBIM HapylleHneM (GyHKIIMOHUPOBAHUS 3pUTEIBbHOM CUCTEMBI BCIIEICTBUE €€ MOPaKEeHUS.

CnaboBuaeHne XapakTepu3yeTcs, IpexIe BCero, MoKa3aTeIsIMU OCTPOTHI 3PEHUS JIy4llle BUISIIETO IJla3a B YCIOBHUSAX ONMTHUYECKON KOPPEKIHUH
ot 0,05-0,4. Tak xe c1aboBUICHUE MOXKET ObITh O0YCIIOBIICHO HAPYIICHUEM IPYroi 6a30BOM 3pUTEIbHON (QYHKIIUH - MO 3peHuss. OOIIMM MprU3HAKOM
y BceX CIAa0OBUAAIINX OOydalOIIUXCsS BBICTYMAET HEIOpa3BUTHE c(hepbl UyBCTBEHHOTO MO3HAHUS, YTO MPHUBOJAUT K OMpPENEIEHHBIM, U3MEHEHUSM B
MICUXUYECKOM M (PU3NYECKOM pPa3BUTUHU, TPYJHOCTSIM CTAHOBJICHHUS JMYHOCTH, K 3aTPyJHEHHMSIM MPEIMETHO-IPOCTPAHCTBEHHOW U COLMAIBHOM
a/lanTanuy.

Kareropus cnaboBuasiux o0y4aromuxcs mpeAcTaBisieT cO00i Ype3BbIYaiiHO HEOJHOPOIHYIO TPYIITY, Pa3IHYAOU[yIOCs 10 CBOUM 3PUTEIbHBIM
BO3MOXHOCTSIM, JIETEPMUHUPOBAHHBIM COCTOSIHUEM 3PUTENBHBIX (YHKIMI M XapakTepoM TJa3HOM Marojoruu. Beiaensiorcs creneHu cnaboBUICHUS:
TsDKENast, CpeiHss, ciadasi.

['pynmy cnaGoBuaeHUS TSHKENON CTENEHH COCTaBIAIOT 00yJaronIuecs ¢ OCTPOTON 3peHus, Haxosmelicsa B npeaenax ot 0,05 go 0,09 Ha mydine
BHUJIAILEM TJIa3y B YCIOBHSX ONTHYECKOW KOppekuuu. Hapsiay co 3HAaUMTENbHBIM CHMKEHHEM OCTPOTHI 3pEHUs, KaK MpaBUiO, HAPYIIECH Psia APYTrux
3pUTENbHBIX (YHKIMA: TOJe 3peHUs (CY)KeHHE WM HalM4he CKOTOM), CBETOOINIYIICHHE (TIOBBIIICHUE WM MOHIKEHHUE CBETOUYBCTBUTEIHLHOCTH),
MPOCTPAHCTBEHHAss KOHTPACTHAas YYyBCTBUTENBHOCTb, I[BETOpA3NMUYCHHE, Tla3oABUraTeNbHble (YHKIMKM (B BHJE HUCTarMa, 3HAYUTEIbHO
OCIIOKHSIIOIIIETO MPOIECC BUACHUSA, U KOcoTnaszus) u apyrue. Hapyienue 3putenbHbIX QYHKIIUN 3HAYUTENLHO 3aTPyaHAET GOPMUPOBAHKE aeKBATHBIX,
TOYHBIX, [IEJIOCTHBIX, TIOJHBIX YYBCTBEHHBIX 00pa30B OKPYKAIOIIETO, CHIKAET BOBMOKHOCTH OPHUEHTUPOBKH, KaK B MUKPO, TaK U MaKpOTIPOCTPAHCTBE,



OCJIOXKHSIET TPOIIECC 3PUTEIBHOTO BOCHPHUATHS, OOYCIOBIMBAECT BO3HUKHOBEHHE TPYIHOCTEH B IpoLecCe peau3aluy y4eOHO-TI03HABATEIbHON
nearenbHOCTH. COCTOSIHUE 3pUTENbHBIX QYHKIUHN Y TaHHON TOATPYIITB 00Y4atONIXCs Ype3BbIYaifHO HEYCTOWYMBOE M BO MHOTOM 3aBHCHUT OT YCIIOBHIA,
B KOTOPBIX OCYIIECTBJISETCS Y4eOHO-IIO3HABATENIbHAS JI€ATEIbHOCTh: B HEOJArONPHUITHBIX YCIOBUSAX COCTOSIHME 3PUTEIbHBIX (YHKUHUNA MOXKET
CYLIECTBEHHO CHUXKATbCSL.

HecmoTpss Ha J0OCTaTOYHO HU3KYIO OCTPOTY 3pPEHHS W HECTaOMJIBHOCTh 3PHUTEIBHBIX (DYHKIHUH, BEAyIIMM B Yy4eOHO-TIO3HABATEIHLHOU
NESITeIbHOCTH JaHHOW IpyIIbl 00y4aroIUXCsl BBICTYIAET 3pUTEIbHBINA aHAJIN3AaTOP.

OmnpenenenHas 4acTb 00Yy4aroOIKUXCsl, BXOAAIIUX B JAHHYIO TPYINY, B CUIY HATMYMS HEOIAronpUATHBIX 3pUTENbHBIX IPOTHO30B, HAPSALY C
OBJIQJIEHUEM TPAJAULIMOHHON CUCTEMOM MUChbMa U YTEHHUSI, JOJDKHA MapajljiesIbHO 00y4aTbes pelibe(HO-TOUEYHON CUCTEME MUChMa U YTEHHUS.
['pynny cnaGoBuzeHus CpenHed CTENEHU COCTaBIAIOT oOydwaroiuecs ¢ octpotoi 3penus ot 0,1 mo 0,2 Ha mydmie BHAAIIEM TIJ1a3y B YCIOBHSIX
onThyeckoil koppekuuu. [Ipu 3Tux nokaszarensix OCTPOTHI 3PEHUS UMEIOT MECTO UCKAXKEHUSI 3pPUTEIbHBIX 00Pa30B U TPYIHOCTH 3PUTEIBLHOTO KOHTPOJIS
IIpH TEPEABIKEHUHU B MPOCTPAHCTBE, AJIsi OOJBIIMHCTBA O0YJaIOMINXCS XapaKTepeH MOHOKYJISIPHBIM XapakTep 3peHus. B paHHyro rpynmy BXOJAAT Tak
xe oOyuyaromuecs, y KOTOpBIX, HapsAay CO CHM)KEHHUEM OCTPOThHI 3pEHMs, MOTYT MMETh MECTO HapylleHHUs (OTIENIbHbIE WM B COYETAHUHU) IPYTHUX
3pUTENbHBIX (PYHKUUN (MOJI 3pEHUs, CBETOOIIYIIEHHS], TPOCTPAHCTBEHHONW KOHTPACTHOW UyBCTBUTEIBHOCTH, LIBETOPA3IMYECHHUS], IJ1a30/[BUTaTEN bHbIE
¢byHkmMK 1 1p.). BenenctBue koMOMHUPOBaHHBIX (OPraHMYECKUX M (PYHKUIHMOHAIBHBIX) NOPAKEHUH 3pUTENBHON CUCTEMbl CHUYKAETCS X 3pUTENIbHAs
paboTOCTIOCOOHOCTD, OCIOXKHSIETCS PAa3BUTHE 3PUTEIHLHO-MOTOPHOM KOOPAMHALIMU, YTO 3aTPyIHSET y4eOHO-TIO3HABATENbHYI0O M OPUEHTUPOBOYHYIO
NesTenbHOCTh. Pa3HooOpa3ue KIMHUKO-MATO(U3MOJIOTMUECKUX XapaKTEpUCTHUK HAPYIIEHHOTO 3peHusi TpeOyeT CTpOro UHAMBHIYaJIbHO-
muddepeHIMPOBAHHOTO MOAX0a K OpraHu3aIii 00pa3oBaTEILHOTO Mpolecca CIaboBUAAIINX 00yJarOIMUXCs JAaHHOH TPYIIITHIL.
I'pynny cnabGoBuaeHus caaboi CTEMEHH COCTaBIAIOT oOydarommuecss ¢ octpoTod 3penus ot 0,3 no 0,4 Ha mJydine BUIAIIEM TJasy B YCIOBHSX
ONTHUYECKOI KoppeKuu. HecMOTpst Ha TO, UTO TaHHBIE MMOKA3aTENH OCTPOTHI 3PEHUS MO3BOJISIIOT 00YYAIOIIEMYCSl B XOPOILIUX TUTHEHUYECKUX YCIOBUAX
YCIIEIIHO MCIOJb30BaTh 3pE€HUE JUIsl IOCTPOCHHMSI MOJIHOIIEHHOTO o0pa3a o0bekTa (MpeaMeTa), BOCHPUHUMAEMOro Ha OJIM3KOM PacCTOSHUM, JaHHAas
rpymmna o0y4arolIuXcsi WCIBITHIBAET ONpEIENICHHbIE TPYJHOCTH KaK B TMPOIIECCE BOCHPHATHS OKPYXKAIOUIEro MHpa, Tak M B Ipolecce y4eOHO-
MO3HABaTeNbHON JAesTenbHOCTU. CoueTaHue CHIDKEHUS OCTPOTHI 3pEHHs C HAPYUICHUSIMHU APYruxX (PyHKUUN, TaKkKe 4acTO OCIOXKHSIETCS HaTuYheM
BTOPUYHBIX 3PUTEIHHBIX OCIIO)KHEHUN B BHJE aMOIHONUU (CTOMKOE CHMKEHHE [EHTPAIbHOTO 3PEHHS) /UM KOCOTJIa3usl, YTO YCYryOisieT TpyIHOCTH
3pUTENBHOTO BOCHPUATHS CIA0OBUAAIINX OOydaromuxcs. MOHOKYISIpHBIA XapakTep 3peHUs, UMEIONINIl MECTO Ipu aMOJIMONHH, O00YCIOBIMBAET
CHIDKEHHE CKOPOCTHM M TOYHOCTH BOCIPHUSTHS, MOJHOTHI M TOYHOCTU 3PUTENBHBIX MPEICTaBICHUM, MPUBOJUT K BO3HUKHOBEHUIO TPYAHOCTEH B
muddepeHnanuy HarpaBieHHid, HECIIOCOOHOCTU Tjia3a BBIACIATh TOYHOE MECTOHAXOXKJEHHE OObEKTa B MPOCTPAHCTBE, OMPEAETSATh CTENEHb €ro
yJIQJIEHHOCTH.
HeoHOpOAHOCTD Tpynmbl Ca0OBUIAIMX OOYYAIOUIMXCS ACTEPMUHUPYETCS HAIMYMEM Y HHMX KaK pPa3iIMuYHBIX KIMHUYECKUX (OpM ClIabOBUACHUS
(HapymeHue pedpakuuy, MaTOJOTUS XpyCTalHKa, TJaykoma, 3a00JIeBaHUS HEPBHO-3PUTENBHOTO ammapara U JAp.), TaKk U TaKuxX 3a00JeBaHU, Kak:
BPOXI€HHAsi MUOIHUS (B TOM YHUCIIEe OCIIOKHEHHAs1), KaTapakTa, THIEPMETPONHs BHICOKON CTENEHH, pEeTHHONATHS HEJJOHOIIEHHBIX, YaCTUYHAs aTpodus



3pUTENBHOTO HEPBA, pa3NUyuHbIe AeopManuu opraHa 3peHus u ap. CraOwimsanus 3puTeNbHBIX (YHKIUNH MOXKET ObITh 0OecreueHa 3a CueT ydera B
y‘-IGGHO-HO?;HaBaTCJIBHOﬁ ACATCIIPHOCTHU KIIMHNYCCKUX CI)OpM 1 3pUTCIIBHBIX JUArHO30B CJIa6OBI/II[$IH_II/IX 06yan01qucsI.

HeoHOpOAHOCTH TpyIIBl CIa00BUIANIMX TAKXKE OMPEIENSETCS BO3PACTOM, B KOTOPOM IPOU30NLIO HapylmieHue (WM yXyAIICHHE) 3peHus. 3HaueHHue
JTaHHOTO (haKTOpa OMpeNeNsieTCs TeM, YTO BpeMsl HapylieHus (yXyAIICHUS ) 3pCHUS 0Ka3bIBaeT CYIICCTBEHHOES BIMSIHUE HE TOJLKO Ha TICHXO(PHU3UIECKOE
pa3BuTHE OOYYAIOMIETOCS, HO M Ha PAa3BUTHE y HEro KOMIICHCATOPHBIX NPOIECCOB. B Hacrosimiee BpeMsi B KavyeCcTBE JHMIUPYIONIUX PHYWH,
BBI3BIBAIONINX CIIA00BHUCHHUE, BBICTYAIOT BPOKJICHHO-HACICICTBCHHbIC MPHYUHBL. B 3TO# cBs3m HabmromaeTcst mpeoOiafaHue ClaboBUISIINX
00yJaroIMXxcsi, y KOTOPBIX 3peHHE ObLIO HAPYIIEHO B paHHEM BO3pacTe, UYTO, C OJHOW CTOPOHBI, 00YCIOBIUBAET CBOCOOpaA3He MX MCUXO(PHU3NIECKOTO
pa3BUTHUS, C JPYrou - omnpenensieT 0COOEHHOCTH Pa3BUTHUS KOMIIEHCATOPHBIX MEXaHHU3MOB, CBS3aHHBIX C NEPECTPOMKON OpraHusMa, peryiupyemMon
LIEHTPaJIbHON HEPBHOU CHCTEMOM.

OOyuaromuMcsi TaHHOW TPYIIBI XapaKTEPHO: CHIDKEHUE OOIIeld W 3PHUTENIbHOM paboTOCIOCOOHOCTH; 3aMenieHHOe (OpMHUpOBaHHE MPEAMETHO-
IMPAKTUICCKUX JlefICTBHﬁ; 3aMEJIEHHOEC OBJIaJACHHUE ITMCBMOM M YTCHHEM, 4YTO 06YCJ'IOBJ'H/IBaeTC${ HapymcHueM BSaHMO}IeﬁCTBHﬂ 3pHTeJ'IBH0171 )51
IJ1a30/IBUTaTENIbHON CUCTEM, CHIDKEHHUEM KOOPJAMHAIMY JBHKEHUHN, UX TOUHOCTH, 3aMEeJIEHHBIM TEMIIOM (OPMUPOBaHUS 3pUTEIHLHOIO 00pa3a OyKBHI,
TPYAHOCTSMHU 3pUTEIILHOTO KOHTPOJIS; 3aTPyIHEHUE BBIIIOJIHEHUS 3PUTEIbHBIX 3aJlaHUl, TPeOyIOIUX COTJIACOBAHHBIX JABM)KEHUMN I1a3, MHOTOKpAT HbIX
MEpEBOJOB B30pa C oOBeKTa Ha O6’BGKT; BO3HUKHOBCHHEC T‘p}IJIHOCTeﬁ B OBJIAJICHUN U3MCPUTCIbHBIMU HAaBbIKaMH, BBITIOJTHCHUC SaﬂaHHﬁ, CBsA3AaHHBIX CO
3pUTENBHO-MOTOPHOM KOOPIMHAIUEH, 3pUTENBHO-TIPOCTPAHCTBEHHBIM aHAJIN30M U CHHTE30M U Jp.

B ycnoBusix cnaboBumeHusi HaOmromaeTcsi OOCAHEHHOCTh UYYBCTBEHHOTO OIBITA, OOYCIOBJICHHAS HE TOJBKO CHI)KEHHEM (YHKIIUH 3pEHUS H
Pa3IMYHBIMU KIMHUYECKUMU TPOSBICHUSIMH, HO U HEAOCTATOYHBIM Pa3BUTHEM 3PUTEIHHOIO BOCIPUSATHUS U TICHXOMOTOPHBIX 00pa30BaHUI.

VY crnaboBuasAIMX HAOMIOAACTCS CHIDKCHHE TBUTATEIHPHOM aKTMBHOCTH, CBOeoOpasme (pu3nyecKkoro pa3BUTHS (HApyIICHHE KOOPAMHAIMH, TOYHOCTH,
oObemMa JBWKEHUIl, HapyllleHWE COYeTaHWs [BWKEHHH TIJa3, TOJOBbI, Tela, PyK M JIp.), B TOM YHUCIE TPYAHOCTH (POPMHUPOBAHUS JBUraTEIbHBIX
HaBBIKOB.

[Ipu cnaboBuaeHnn HaOMOJAETCsI CBOEOOpa3re CTAHOBJICHHS U MPOTEKAaHHUS MO3HABATEIbHBIX MPOLIECCOB, YTO MPOSBISIETCA B: CHHXKEHUU CKOPOCTH U
TOYHOCTH 3PUTEIBHOTO BOCIHPHUATHS, 3aMEUIEHHOCTH CTAHOBJICHHUS 3pUTENBHOTO 00pa3a, COKpAIlleHHMH M OCJIa0JIeHUU psAga CBONCTB 3PUTEIBHOTO
BOCIpUATUS (00bEM, IEIOCTHOCTh, KOHCTAHTHOCTb, 00OOIIEHHOCTh, U30UPATENFHOCTD U JP.); CHUKEHUH MOJIHOTHI, IIEIOCTHOCTH 00pa3oB, MIMPOTHI
Kpyra oTo0pakaeMbIX MPEAMETOB U SIBJICHUN; TPYAHOCTSIX peal3allii MBICIUTENBHBIX OTIepalluii, B pAa3BUTUH OCHOBHBIX CBOMCTB BHUMAaHUSI.
CnaGoBUIAIINM XapaKTEpHbI 3aTPyJHEHHUS: B OBIAJCHUHM MPOCTPAHCTBEHHBIMH MPEJCTABICHUSIMH, B IMPOLECCE MUKPO- U MAKPOOPUEHTUPOBKH, B
CIIOBECHOM 00O03HAYEHHH MPOCTPAHCTBEHHBIX OTHOIICHUH; B (QOPMHUPOBAHUU MPEACTaBICHUI 0 QopMme, BeIHYMHE, MPOCTPAHCTBEHHOM
MECTOTIOJIOKEHHUH MPEAMETOB; B BO3MOKHOCTH TUCTAHTHOTO BOCTIPUSATHS M Pa3BUTHS 0030PHBIX BO3MOXKHOCTEH; B TEMIIE 3pUTEIHHOTO aHATN3a.
Cna®oBUIAIINM XapaKTEpHO CBOEOOpa3ne PEUeBOr0 Pa3BUTHS, MPOSBISIONIEECS B HEKOTOPOM CHMYKCHUU TUHAMHUKHU W HAKOTUICHUS SI3BIKOBBIX CPEJNICTB,
BBIPA3UTENbHBIX JBUKEHUM, CIIa00N CBSI3U peud C MPEAMETHBIM COAEpKaHueM. Y HHUX HAOMI0Jar0TCsl 0COOEHHOCTH (POPMHUPOBAHUS PEUEBBIX HABBIKOB,
HEJOCTATOYHBIM 3amac CjoB, 0003HAYAIOMIMX TNPU3HAKH TMPEAMETOB W MPOCTPAHCTBEHHBIC OTHOIICHUS;, TPYAHOCTH BepOaIu3aluu 3pUTEIbHBIX
BIIEYATIICHUH, OBNAJACHUS SI3BIKOBHIMU ((POHEMATHYECKHI COCTaB, CIIOBAapHBIN 3amac, TpaMMAaTUYECKUN CTpOH) M HESI3BIKOBHIMH (MHUMUKA,



MAaHTOMUMHKA, WHTOHAIMS) CPEACTBAMU OOIICHHUS, OCYHIECTBICHHS KOMMYHHUKATUBHOW JESATEIBHOCTH (TPYIHOCTH BOCHIPHUSTHS, WHTEPIpPETAIHH,
IIPOIyLIUPOBAHUS CPEACTB OOLLEHUA).

VY craboBuAIMX 00yUJarOmMXCst HAOMIOAeTCsl CHUYKEHUE O0IIIel O3HABATEIbHOW aKTUBHOCTH, YTO 3aTPYAHSET CBOCBPEMEHHOE Pa3BUTHE PA3IMYHBIX
BUJIOB JIEATEIIBHOCTH, B TOM YMHCJIE CEHCOPHO-NEPLENTUBHONW, KOTOpass B YCJIOBHUSX CJIa0OBHJIEHUS NPOXOAUT MEAJEHHEE [0 CPaBHEHHUIO C
00y4aroIMMuCs, He IMEIOLTIMH OTPAHUYCHUH 110 BO3ZMOYKHOCTSIM 37I0POBBSI.

Kpowme Toro, cnaboBuasIIuM XapaKTepHbl TPYIHOCTH, CBSI3aHHBIE C KAUECTBOM BBIIIOJHAEMBIX ACHCTBUM, aBTOMATH3a[MEl HABBIKOB, OCYIIECTBIEHUEM
3pUTENBHOTO KOHTPOJIS HaJ BBITIOJIHAEMBIMH JEHCTBUSMH, UTO OCOOCHHO SPKO MPOSIBIISIETCS B OBJIAJICHUH YUeOHBIMU YMEHUSIMH U HaBbIKaMHU.

VY cnaboBUAAIIMX OTMEUYAETCsl CHUKEHHE YPOBHS pPa3BUTUS MOTHUBALMOHHBIA CQEpbl, PEryasaTOpHbIX (CaMOKOHTpPOJb, CaMOOLIEHKa, BOJIS) U
peduekcUBHBIX 00pa30oBaHUIl (HAYaJl0 CTAHOBJIEHMS <«SI-KOHLENLMN», pPa3BUTHE CAMOOTHOILIEHUs). Y HUX MOTYT (GOpPMHUPOBATHCS CIEAYIOLINE
HeraTuBHbIE Ka4eCTBA JUYHOCTH: HEJIOCTATOUHAs! CAMOCTOSITEIbHOCTh, O€3bIHUIIMATUBHOCTD, KIUBEHYECTBO.

VY yactu o0y4aromuxcsi JaHHOW TPYNIbl cIaOOBUIEHUE COYETAeTCs C APYTUMH NOpaXeHUsIMU (3a00JIEBaHUSMHU) JETCKOTO OPraHu3Ma, YTO CHUXKAET UX
0OIIYI0 BEIHOCIUBOCTb, ICHX03MOIIMOHAIIBHOE COCTOSIHUE, ABUTaTEIbHYI0 aKTUBHOCTh, 00yCIIaBIMBasi 0COOEHHOCTH UX MCUXO(PHU3NYECKOTO Pa3BUTHSL.

Ocoovle obpazosamenvHble nompedoHoOCmU

- 1leJieHanpaBieHHOe o0oramieHne (KOPpeKIys) 4YyBCTBEHHOTO OIBbITA 33 CUET Pa3BUTHUS BCEX aHAIU3ATOPOB U 3pUTEIBHOTO BOCIIPUSATHS;

- [I€JICHANIPaBICHHOE PYKOBOJICTBO 3PUTEIbHBIM BOCIIPUSATHEM;

- paciupeHue, oOoralmeHlue 1 KOppeKLrs IPeAMETHBIX U IPOCTPAHCTBEHHBIX MIPEACTABICHUN, (POPMUPOBAHUE U PACIIUPEHNUE TOHATHIH;

- 1I€JICHAIIPABICHHOE Pa3BUTHE CEHCOPHO-NIEPLENITUBHOMN 1€ATEIbHOCTH;

- YIIOPSIIOUMBAHUE U OpraHU3alys 3pUTEIbHON pabOThl C MHOYKECTBOM OOBEKTOB BOCIIPUSITHS;

- pa3BUTHE MO3HABATEIbHOMN AEATEIBHOCTU CIa00BUISIIMX KAK OCHOBBI KOMIIEHCALIUHU, KOPPEKLUU 1 NMPO(PUIAKTUKN HAPYILIEHUN UMEIOLUXCS Y
JAHHOM IpyIIibl 00yyaromuxcs;

- HCHOJb30BAHUE CHEIMAIbHBIX IPUEMOB OpraHM3allMid  Y4eOHO-IIO3HABATENBHOM  JEATEIbHOCTH  CHA0OBUAALIMX  OOy4aroIIHUXCs
(asropuT™MH3anUs U ap.);

- CUCTEMAaTHU4ECKOE U IIeJICHANPaBIEHHOE Pa3BUTHE JOIMUECKUX IPUEMOB NepepadoTKu yueOHOH HHpOpMaLny;

- obecrieueHre JOCTYTHOCTH y4eOHON MH(POPMALIUK JUTsl 3pUTEIILHOIO BOCIIPUATHUS CIA00BUASIIMMH 00yYaroIMMUCS;

- CTpOruMi y4yeT B OpraHu3anuu OOy4eHUS M BOCIMTAHHUS CJIA0OBU/IIEI0 OOYJaroIerocs: 3pUTENBHOrO JMarHo3a (OCHOBHOTO H
JIOTMIOJIHUTEIBHOT0), BO3pacTa W BPEMEHHM HapyLICHHUs 3pPEHUS, COCTOSHHS OCHOBHBIX 3PUTENIbHBIX (YHKLUMH, BO3MOKHOCTU KOPPEKLHHU 3PEHUs ¢
MIOMOIIIBIO ONITUYECKUX CPEJCTB U MPUOOPOB, PEXKUMA 3PUTENBHOM U (PU3NUECKOI HAarpy30K;

- MPEUMYIIECTBEHHOE HCIOJIb30BaHNE WHAWBUAYAJIBHBIX MOCOOMI, BBIINOJIHEHHBIX C YY€TOM CTENEHH M XapakTepa HapyLUIeHHOTO 3peHus,
KIIMHUYECKOW KapTUHBI 3pUTEIILHOTO HAPYIICHMUS;

- y4eT Temna yueOHoi paboThl CIab0BUAALINX O0YYaIOIIUXCS, YBEIMUEHNE BPEMEHH Ha BBINIOJIHEHHE IPAKTUYECKUX paloT;

- BBEJICHHE B CTPYKTYpPHOE ITOCTPOEHHE ypoKa (Kypca) MpomeIeBTHUECKUX (MIOATOTOBUTEIbHBIX) 3TAIOB;



- BBEJICHHE B COJIepKaHne 00pa30BaHMs KOPPEKIITMOHHO-PA3BUBAIOIINX KYPCOB;

- TIOCTAHOBKA W peanu3alus Ha oOmeo0pa3oBaTeIbHBIX YPOKaX M BHEKJIACCHBIX MEPOIPHUATHSIX IEJIEBBIX YCTAHOBOK, HAIMPABJICHHBIX Ha
KOPPEKIMIOOTKIIOHCHHI B PA3BUTUU ¥ MPOPHIIAKTHKY BOZHUKHOBEHUSI BTOPUYHBIX OTKJIIOHEHUH;

- aKTUBHOE HCIOJIb30BaHUE B y4eOHO-TIO3HABATEILHOM MPOIECCE PEYU KaK CPEIICTBA KOMIICHCAIIUU HAPYIICHHBIX (DYHKIIHHA, OCYIICCTBICHUC
CHEeHaIbHOM pabOThI [0 KOPPEKIUH PEUEBBIX HAPYILIEHUI;

- IeNieHanpaBiieHHOe (POPMHUPOBAHUE YMEHUN W HABBIKOB 3PUTEIHLHON OPUEHTHPOBKH B MUKPO M MAKPOIIPOCTPAHCTBE;

- IeJIeHaNpaBiieHHOe (POPMHUPOBAHUE YMEHHUI U HABBIKOB COITUAIBHO-OBITOBOW OPUEHTUPOBKH;

- CO3/IaHHE YCIIOBHIA JIJISl Pa3BUTHS Y CIIA00BUISIINX 00yJAIONTUXCS HHUIIMATHBEI, TTO3HABATEIILHON M OOIICH aKTUBHOCTH, B TOM YHCJIE 33 CUET
MIPUBJICUCHUS K YIACTHIO B PA3JIMYHBIX (JIOCTYITHBIX) BUAAX JCATEIHHOCTH;

- pa3BHUTHE U KOPPEKITHUS KOMMYHUKATUBHOMN JEATEIHHOCTH;

- pu3MYIEeCKOE Pa3BUTHS CIIA00BHIANINX C YIETOM €TI0 CBOCOOpa3Hsl M MMPOTUBOTIOKA3aHUI ITPH OTIPEICIICHHBIX 3a00JICBAHMUSX;

- KOPPEKITUs HapyIIeHUH B JIBUTATEIBHOM cdepe;

- TIOJIIEp’)KaHKNEe W HapaluBaHUE 3pUTEITHLHON paboTOCIIOCOOHOCTH CITA00BHIAIIETO 00YJAIOIIETOCS B 00pa30BaTEILHOM MPOIIECCe;

- MoJIep KaHne TICUX0(U3UIECKOTO TOHYCA CIIA00BUISAIINX;

- TICJICHAMPABIICHHOE PA3BUTHE PETYIATOPHBIX (CAMOKOHTPOJIb, CAMOOIICHKA) M pe(hIeKCUBHBIX (CAaMOOTHOIIIEHHUE) 00pa30BaHUM;

- aKTUBHOE oborainieHue (KOPPEKIUs) COIUATBHOTO OIbITa CIA00BUIAIIETO 00YUarOIIeTOCS.

Ha usyuenue ¢usuku (6a30BbIl ypOBEHb) HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBanus oTBoautcs 238 dacoB: B 7 kiacce — 68 yacoB (2 yaca B
HeJeno), B 8 kiacce — 68 yacoB (2 yaca B Hezento), B 9 kinacce — 102 ygaca (3 yaca B HEZCIIO).

JIi1st KaXKIIoTo Kilacca MpeyCMOTPEHO PE3epPBHOE BpeMsl, KOTOPOE MOYKET ObITh UCTIOIB30BAHO Y4aCTHUKaMU 00pa30BaTeIILHOTO Tpoliecca B
nessax GopMHUpOBaHUS BAPUATUBHOM COCTABJISIONICH 00pa30BaTEIbHOTO MPOIIECCa M PACIIPEICIIAETCS YUUTENIEM B paMKaxX KaJleHIapHO-TeMaTHIeCKOTO
rtanupoBanus. [Ipu aTom 00s13arenbHast (MHBapHaHTHAs) YaCTh COACPIKAaHUS MPEIMETa, YCTAHOBJICHHAs pabovell IporpaMMoOii, U BpeMsi, OTBO IUMOC Ha
€€ U3Yy4CHUE, TOJDKHBI OBITh COXPAHEHBI IOJTHOCTHIO.

[Ipennaraemsiii B mporpamme no Gpusuke nepeyeHs J1adopaToOpHBIX PadOT U OMBITOB HOCUT PEKOMEHIATEIbHBIM XapaKTep, yUUTEb JefaeT BHIOOD
MPOBEJICHUS] JTa0OPAaTOPHBIX PadOT U OMBITOB C Y4ETOM HWHAMBHIYAJIbHBIX OCOOCHHOCTEH OOYyJaromIMXCs, CIHCKa SKCIEPUMEHTAIbHBIX 3a/laHuH,

npeajaracMaiX B paMKax OCHOBHOI'O TOCYAApCTBEHHOI'O 9K3aMCHaA I10 (I)I/ISI/IKC.

BocnurareJbHbIH NOTEHIHAJ IpeAMeTa (Ppu3uKa.



BocrnurarenbHeii moteHman yuyebHoro mpeamera «®dusuka» Ha YpOBHE OCHOBHOTO OOIIETO OOpa30BaHUsSI peallu3yeTcs Ha JIESATEIBHOCTHOM
OCHOBE 4epe3: NPUBIICYCHHE BHUMAHUS 00YJArOIIHUXCS K IICHHOCTHOMY acleKTy U3Y4aeMbIX Ha YPOKax SIBICHHUH, OPTaHU3AIHIO pa0OThI C MOTy4aeMOn
Ha ypoke uHpopMarueldn (U3NYECKOTO COJICPKAHMS, BKIIOYAas HHPOPMAIMIO O COBPEMEHHBIX IOCTHKCHHSIX (DU3WKH; aHAIW3 W KPUTHICCKOE
OIICHWBAaHHE WH(OpPMAIMH;, TPHUMCHEHHE HA YPOKE MHTEPAKTHBHBIX (OpPM pabOThI ¢ OOYJAFOIIMMHUCS: WHTCIUICKTYAIBHBIX WTP, CTHMYJIHPYIOIIHX
MMO3HABATEIPHYI0 MOTHBAIMIO OOYYAIOMIMXCS;, IUIAKTHUYECKOTO TeaTpa, TIJe TOJNy4YCHHBIE Ha YpPOKE 3HAHUS OOBITPBIBAIOTCS B TEATPAIBHBIX
MMOCTAHOBKAX; TPYNIOBOW paboThl Wi pabOThl B Tapax, KOTOPbIE ydaT OOYYAIOIMUXCS KOMaHIHOW paboTe W B3aWMOJICHCTBHIO C JPYTUMH
0OyJarONMMUCS; WHHIIMAPOBAHKUE W TOJJICPIKKY HCCIEAOBATEIBCKOM ACITETFHOCTH O0YJAOMIUXCS B paMKax peau3allid UMW HHIUBUIYATBHBIX U
TPYIIIIOBBIX HCCIIEAOBATEIBCKUX IMPOCKTOB, YTO JaeT OOydJaromMMCs BO3MOXHOCTh MPHUOOPECTH HABBIK CAMOCTOSITEIIBHOTO PEIICHUsS IMPOOJIEMEI,
pa3BHBaeT yMEHUs HAOIIOAATh NPHUPOJHBIC SBIICHHS, BBHITIOTHATH OMBITHI M AKCIIEPHUMEHTAIBHBIC MCCICIOBAHUS C UCTOJIL30BAHUEM HM3MEPHUTEIIBHBIX
npuOopoB, (GopMUpPYeT HaABBIK TEHEPUPOBaHUS M OQGOPMIIEHUS COOCTBEHHBIX WJAEH, HABBIK MYOJIMYHOTO BBICTYIUICHUS TIEpe] ayauTOpPHEH,
apryMEHTHPOBAHMS W OTCTaWBAHUS CBOSH TOYKH 3PEHUS; 3HAKOMCTBO cO cepamu mpodeccHoHATBHON JIeATSIIBHOCTH, CBA3aHHBIMU C (DU3WKOH, U
COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha JIOCTIIKEHUSAX (U3NICCKOW HAYKH, YTO CIOCOOCTBYET PA3BUTHIO MPEJCTABICHHA O BO3MOYKHBIX
chepax Oymymeid mpodeCcCHOHAIBHOW AESITENBHOCTH, CBS3aHHOW C (PU3WKOW, MOATOTOBKA K JaJbHEHIIEMy OOYYEHHWIO B STOM HAIpaBICHUU H
OCO3HAaHHOMY BBIOOpY oOOydaromuMucs Oyaymied mnpodeccHuu;  yCTAaHOBJICHHE JOBEPUTCIHHBIX OTHOIICHHS MEXKJIy YYUTEIIEM M YYCHUKAMH,
CHOCOOCTBYIOUIMX MO3UTUBHOMY BOCHPHUATHIO yYalllUMHUCA TpeOOBaHMWA M TPOCHO y4yUTeNs, aKTHUBU3ALMU MX IO3HABATENBbHON NEATENIBHOCTH M
AKTUBHOCTH; TMOOYXICHHE 00yJaIOMUXCs K COOJIFOICHUIO Ha YPOKE OOIMICTIPUHSITHIX HOPM TOBEJCHHUS, TTPaBUJI OOIIEHHUS CO CTAPIIMMU (YUUTEIIMHU) U
CBEpPCTHUKaMH (IIKOJBbHUKAMH);  HCIOJb30BAaHUE BOCIUTATENIBHBIX BO3MOXKHOCTEH cCOJep>KaHUs Y4eOHOro TMpeaMeTa uepe3 JAEeMOHCTPAIUIO
o0yyarouMcsi IPUMEPOB OTBETCTBEHHOTO, IPAXKAAHCKOTO MOBEIEHUS, MPOSBICHUS YEIOBEKOIIOOUS U JOOPOCEpICUHOCTH; OpraHu3aluio 1medcrsa
MOTHBUPOBAaHHBIX u SPYAUPOBAHHBIX y4aImxcs HaJl ux HEYCIEBAIOUIIMU OJIHOKJIACCHUKAMH.



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Pa3nes 1. @u3uka u e€ posib B NO3HAHUM OKPY’KAIOIEro Mupa.

®usnka — Hayka o mpupoje. SBneHus npupojsl. dusnueckue SIBICHUSA: MEXaHUYECKUE, TEIUIOBBIE, JEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE.

Ouznyeckue BenuuuHbL. M3Mepenune ¢usnyeckux BenuuuH. Pusmdeckue npubopsl. IlorpemHocts u3MepeHuil. MexayHapoaHas cHCTEMa
eAMHMUII.

Kak ¢u3uka u apyrue ecrecTBeHHbIE HayKu HM3y4aroT nmpuponay. EcTecTBEeHHO-Hay4dHBIH METOJ MO3HAHUS: HAOII0JEHNE, OCTAHOBKA HAYYHOIO
BOIPOCA, BBIIBMKEHHE TUIOTE3, SKCIIEPUMEHT I10 MpPOBEpPKE THIOTE3, OObsICHEHHE HaOmonaeMoro siBieHus. OmnucaHue (U3NYECKUX SBIECHUHN C
ITOMOIIIBIO MOJIEIIEN.

Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBBIE, YIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE SBJICHUS.

2. Owusnydeckue nprOOPHI U IPOLIeIypa MPSIMBIX U3MEPEHHN aHAIOTOBBIM U ITU(PPOBBIM PHOOPOM.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre HeHbI JeNIEHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.

N3Mepenne pacCTosTHUIM.

N3mepenue 00bEMa KUAKOCTU U TBEPJIOTO TEA.

Onpenenenre pa3MepoB MaJIbIX TEJ.

N3mepenue Temneparypsl Ipy NOMOIIH KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYpPHI.

[IpoBenenue uccienoBaHMs MO MPOBEPKE TMIOTE3bl: JATLHOCTH IMOJIETA IIAPHKA, MYIIEHHOTO TOPU30HTAJIbHO, TEM OoJiblie, yeM OoJiblle

ok wbdE

BBICOTA ITyCKa.

Pa3znea 2. [lepBoHayaibHble CBeJIEeHUS 0 CTPOEHUU BellleCTBA.

CrpoeHue BeniecTBa: aToMbl M MOJIEKYJIbI, X pa3Mepbl. ONBITHL, JOKa3bIBAOIINE JUCKPETHOE CTPOCHUE BELLIECTBA.

JIBmkeHue vactull BemiecTBa. CBsA3b CKOPOCTH BMIKEHHUS 4acTul ¢ TemuepaTypoil. bpoyHoBckoe nemwxenue, nuddysus. Bzaumonelictsue
YaCTHUIl BELIECTBA: IPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUS BELIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAIUINYECKUX) Tel. B3auMOCBA3b MEX Ty CBOMCTBAMH BEIIECTB B
Pa3HBIX arperaTHbIX COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSIHUIM BOJIBI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JBMKEHHUSL.



2.
3.

Hab6monenue nuddysun.
HaGJIIO[[eHI/Ie HBHCHHﬁ, O6TJSICHSIIOH_[I/IXC$I NPUTSKCHUEM UJIKM OTTAJIKUBAHHUEM YaCTUI] BCUICCTBA.

Jlabopamopnuie padbomul u onvimol.

1.
2.
3.

Ornenka guaMerpa aroMa METOJIOM PSIIOB (C UCIOJIb30BaHUEM (oTorpaduii).
OnbITHI 110 HAOJIOIEHUIO TETNIOBOTO PACIIMPEHHUSI Fa30B.
OnbITHI 110 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKECHHUS.

Paznen 3. /IBu:kenue u B3anMojeiicTBue TeJl.
Mexannueckoe nBuxeHue. PaBHomepHoe U HepaBHOMepHOE JBMKeHue. CkopocTb. CpenHss CKOPOCTh IPU HEPAaBHOMEPHOM JIBHKEHUU. Pacuér

IIYTH 1 BPEMCHU IBWIKCHUS.

SBnenue HHCPUWH. 3aKkoH HWHCPLWH. B3aHMOI[Ci/JICTBH€ TCJI KaK MpUYrHAa U3MCHCHUS CKOPOCTH JABUKCHUSA TCII. Macca kak MCpa UHEPTHOCTHU TCJIA.

[TnoTHOCTH BemecTBa. CBSI3b MJIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B €IMHUIIE 00BhEMA BEIIECTRA.

Cuna Kak XapakTepUCTHMKa B3auMoJelcTBUs Tell. Cuia ynpyroctd W 3akoH ['yka. M3MepeHue cuiibl ¢ MOMOIIBIO JAMHAMOMeETpa. SBineHue

TATOTEHUs W cwia Tsokectu. Cuia TsDKeCTHM Ha JApyrux IoiaHetax. Bec tema. HeecomocTs. CrokeHne Cuil, HANpaBIECHHBIX IO OJHOM MPSMOM.

PaBHonelicTByromas cui. Cuna tpeHus. TpeHne CKOIbXKEHUS U TPEHUE MOKos. TpeHue B MpUpOJE U TEXHHUKE.

Hemoncmpayuu.

ok~ E

HaGnronenre MexaHHYECKOTO NBYDKEHUS TEa.

N3Mepenne CKopoCcTu MPSAMOJIMHEHHOTO ABUKECHHUS.
HaGnronenue siBiieHUsI HHEPILIUH.

HabGnronenne nsMeHeHus CKOPOCTH MPH B3aMMOICHCTBHUH TEJL.
CpaBHEHHME MacC TI0 B3aUMOJICHCTBHIO TEIL.

CroxeHue cuil, HalpaBJICHHbBIX 10 OJTHOW MPSIMOM.

Jlabopamopnwie pabomel u onvimel.

ok wbdPE

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JABIKEHUS (IIapHKa B KUIKOCTH, MOJIETH JIEKTPUUECKOTO aBTOMOOUIIS U TaK Jiajee).
Omnpenenenue cpeaHeil CKOPOCTH CKOIBKEHHUs OpycKa WK MIapuKa 0 HAKIOHHOW TJIOCKOCTH.

Omnpenenenre MWIOTHOCTH TBEPIOTO TeTa.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTskeHHs (IedopMaIui) NpyKUHbI OT MPUIOKEHHOMN CUJIBL.

OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIbKEHHUS OT BECa TEJa U XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH.

Pasnen 4. /laBienue TBEPABIX TeJl, ) KHIAKOCTEH M ra3oB.
Hasnenne. CriocoObl yMEHBIICHHS] U yBeTTUYEHUs JaBieHus. JlaBneHue rasa. 3aBUCUMOCTh JIaBJICHUS ra3za oT 00bEéMa, Temmnepatypsl. [lepenaua

JaBJICHUA TBépI[bIMI/I TCJIaMHU, XUJIKOCTAMU U Ta3aMH. 3akon Ilackamsg. [IneBMaTHueckue MamIMHBL 3aBHCUMOCTh JaBJICHUA XHUIKOCTH OT FHY6I/IHLI.

FI/I,Z[pOCTaTI/ILICCKI/Iﬁ nmapajaokc. Coo6maromnec;1 COCYBI. FI/I,Z[paBJ'II/IquKI/IC MCXaHU3MBI.



Atmocdepa 3emnn u armocepHoe masneHue. llpuumHbl cymecTBoBaHus Bo3aymiHoW o6osouku 3emiu. Onbit Toppuuennu. M3mepenue

aTMoc(epHOTo JaBlieHHs. 3aBUCUMOCTh aTMOC(EPHOTO AaBICHHS OT BBICOTHI HaJl ypoBHEM Mopsi. [IprOops! 11t u3MepeHus: arMoc(hepHOTO J1aBICHUS.

JleficTBue KUAKOCTH W Ta3a HAa TOTPY)KEHHOE B HHUX Teso. BeiTankuBaromas (apxumenoBa) cuiia. 3akoH Apxumena. [lmaBanwe Ted.

BosnyxomiaBanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTH JaBJICHHS ra3a OT TEMIIEPATYPHI.

2. Tlepenaua maBIIeHUS KHUJIKOCTHIO U Ta30M.

3. Coolmaromniecs CoCy/Ibl.

4. T'mapaBnudeckuil mpecc.

5. IlposiBnenue neiicTBus aTMOC(EpPHOTO AABJICHUS.

6. 3aBHCHMOCTH BBITAJIKUBAIONICH CHIIBI OT 00bEMa MOTPYKEHHOH YaCcTH Tella ¥ TNIOTHOCTH JKUIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BHITECHEHHOM KUIKOCTH.

8. VYcrnoBwue miaBaHus TEIl: TUIABAHKUE WM MTOTPY)KEHHUE TE B 3aBUCHMOCTH OT COOTHOIIICHUS TUIOTHOCTEH TeJla M KHUIKOCTH.

Jlabopamopnwie pabomel u onvimel.

1. HccnenoBanue 3aBUCHMOCTH Beca Tesa B BOJI€ OT 00bEMa MOTpyKEHHOMN B )KMJIKOCTh YaCTH TeJa.

2. OrmpeneneHre BHITATKUBAIONIEH CUITBI, JCHCTBYIOIICH Ha TEJO, MOTPYKEHHOE B )KUIKOCTD.

3. TlpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIICH CHJIBI, ICHCTBYIOIICH Ha TEJIO B )KHUIKOCTH, OT MAacChl Tea.

4. OnbIThl, JEMOHCTPUPYIOIIHE 3aBUCHMOCTh BBITATKUBAIONMICH CHIIBI, JIEHCTBYIONIEH Ha TEJIO B KXHUIKOCTH, OT 00BbEMa MOTPYKEHHOW B
XKUJKOCTh YaCTH TeJIa U OT INIOTHOCTU KUJKOCTH.

5. KoncrpyupoBanue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJKU U ONpeieieHre e€ TPy30I10IbEMHOCTH.

Pa3znen 5. Pa6ora u MOIIHOCTH. JHEpPrus.
Mexanuveckast pabota. MOIIHOCTS.
[IpocThie MeXaHU3MBI: pblUar, OJIOK, HAKJIIOHHAs MI0CKOCTh. [IpaBuio paBHOBecus peiuara. [IpuMeneHue mpaBuia paBHOBECHUS pbluara K OJIOKY.

«3010TOE IIpaBUJIO» MCXAaHUKH. KHI[ IMPOCTBIX MCXaHHU3MOB. HpOCTLIe MCXaHU3MBI B 6BITy H TCXHHKCE.
Mexanuueckas OHCPI'Us. Kunernueckas u MOTCHIOUAJIbHAA SHCPIUsd. HpeBpameHI/Ie OJIHOI'O BHJA MEXAaHMYECKOM OHCPIruu B I[pyTOﬁ. 3aKoH

COXpaHEHUs SHEPTHH B MEXaHHKE.
Jemoncmpayuu.

1.

IIprmepbl NPOCTBIX MEXaHNU3MOB.

Jlabopamopuwvie pabomot u onvimel.

1.
2.

OHpe,[[eJ'IeHI/IC pa6OTBI CHJIBI TPCHUA ITPU PABHOMCPHOM ABHUXXCHUU TCJIa 11O FOpPI30HT3.J'IBHOI>i TMOBCPXHOCTH.
HccnegoBanue yCJIOBI/Iﬁ paBHOBECHUA pbIyara.



3. Usmepenue KIIJl HaKJIOHHON TIIOCKOCTH.

4. H3yueHue 3aKOHA COXpAaHEHUS MEXaHUYECKOU SHEPTUH.
8 KJIACC

Pa3nen 6. TenyioBble sIBJI€HUS.

OcHOBHBIE TOJIO)KEHHUSI MOJIEKYJIAPHO--KUHETUYECKOW TEOpUM CTPOCHMsI BemiecTBa. Macca W pa3mepbl aTOMOB H  MoJieKyid. OTbBITHI,
MTOITBEPIKIAIOIIINE OCHOBHBIE TIOJIOKEHHS MOJIEKYIISIPHO-KMHETHYECKOW TEOPHUH.

Mogenu TBEPAOTO, XKUIKOTO M Ta3000pa3HOro cocTosiHud BemiecTBa. Kpucramnudyeckue u amopdubie Tena. OOBACHEHHE CBOMCTB TasoB,
KUJKOCTEH U TBEPIBIX TEN HAa OCHOBE IMOJIOKEHUW MOJEKYISIPHO--KHHETHYEeCKOW Teopuu. CMauMBaHWE W KaNWUIAPHBIE SIBIIEHUA. TerioBoe
pacIIMpeHue u cxxartue.

Temmepatypa. CBsi3p TemmepaTypbsl CO CKOPOCTBIO TEIUIOBOTO NBIKCHHS dacTull. BHyTpeHHsisi sHeprusi. CriocoObl M3MEHEHHUS BHYTPEHHEH
SHEPTHH: TeTUIONIepe1aya U COBEPIICHHE padoThl. Buapl Termonepenayn: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3TydeHHUE.

KonuuecTBo TemnoTel. Y aenbHas TEIUIOEMKOCTh BEMIECTBA. TeMIo00MeH U TeIJIOBOE pPaBHOBECHE. YPaBHEHHE TEIUIOBOTO OanaHca. [InaBnenue u
OTBEp/ICBaHUE KPUCTAJUIMUECKUX BEIIECTB. YAeNbHas TeruioTa maBieHus. [lapooOpasoBanue u koHaeHcanms. Wcmapenue. Kunenue. VnenpHas
TeII0Ta MapooOpazoBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI KUIIEHHUS OT aTMOC(HEPHOTO JTaBJICHHS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIMBA. Y IeIbHasl TEMI0Ta CTOPaHUsL.

[Tpunnume: padoTs! TernoBeix apuratenei KI1/ remmoBoro asuraTesns. TenaoBbkie IBUTATEIH U 3aIMTa OKPYKAIOIIEH Cpeibl.

3aK0oH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TEIUIOBBIX IPOIIECCaX.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO JIBHKEHUS.

Ha6mronenue quddysuu.

HaGnronenue sBIIeHU CMauyMBaHUS ¥ KalTWJUISIPHBIX SIBICHHH.

Hab6nroaenue TenioBoro pacuiupeHus Tel.

N3menenue naBieHus ra3a Npyu K3MEHEHUH 00bEMa M HArpeBaHWU WJIU OXJIAKICHUU.
[IpaBuna u3mMepeHus: TeMiepaTypsl.

Buas! Tennonepenaun.

OxnaxkJIeHue MpU COBEPIICHUH PaOOTHI.

©ooNoe kR WNRE

. HarpeBanue npu coBepiieHnr pabOThl BHEIIHUMHU CHIIAMHU.
10 CpaBHeHHE TEMIOEMKOCTEH pa3TUYHBIX BEIIECTB.
11. HaOnroneHue KAIEHUs.



12. HaGnroneHnue mocTosSIHCTBA TEMIIEPATyphl IPU TUIABJICHUU.

13. Mopenu TEIIOBBIX IBUTATEIICH.

Jlabopamopusie padomot u onvimel.

OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO NPUTSKEHHUS.

OnpIThI 10 BRIpAIIMBAHUIO KPUCTAJIOB IOBAPEHHOW COJIM WJIK caxapa.

OnpIThI 10 HAOIIOACHUIO TEIJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTENH U TBEPBIX TEII.

Ormpenenenue qaBieHUs BO3AyXa B OAJJIOHE MITIPHUIIA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJIEHUS BO3/yXa OT €ro 00bEMa U HarpeBaHUs WU OXJIAXKICHMUSL.
[IpoBepka runoTe3bl JIMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUYECKON TPYOKE OT TeMIepaTyphl.
Habmronenne n3aMeHeHus: BHyTpEHHEN SHEPTUM Tejla B pe3yibTaTe TeIuionepeaayy u padoTsl BHEIIHUX CHJL.
WccnenoBanue siBieHus TEII000MeHa Py CMEIIMBAHUN XOJIOJHON U TOpsiueit BOBI.

©oNoO s WDNRE

OnpeﬂeneHHe KOJIMYCCTBA TCIJIOTHI, ITIOJTYYCHHOTO BO)IOI71 npu TEIJI000MEHE C Harp€TbiM METAINIMYCCKUM HUJIIUHAPOM.

[EY
o

. Onpenenenne yaenbHOM TEINIOEMKOCTH BEIIECTBA.

-
[N

. UccnenoBanue nmponecca uCrapCHus.

[E=N
N

. OnpeneneHre OTHOCUTEIBLHON BIAXKHOCTH BO3TyXa.

13. Onpenenenuie yaenpHOM TEIJIOTHI IJIABICHUS JIbAA.

Pa3znen 7. diiekTpryeckne 1 MAarHUTHbIE SIBJICHUSI.

Onektpuzarus Ten. [[Ba poaa anekTpudeckux 3apsaaoB. BzanMoneiicTBue 3apsikeHHBIX Tel. 3akoH KynmoHa (3aBUCMMOCTh CHIIBI B3aUMO/ICHCTBUS
3apsKEHHBIX TEJ OT BEJIMUUHBI 3apSA0B U PACCTOSIHUS MEXKIY TeJIaMu).

DnexTpuyeckoe nojue. Hanpspk€HHOCTH 37eKTpUuYecKoro noJs. [IpuHmun cyneprno3uiuu 3IeKTpUUecKUX nojieil (Ha KayeCTBEHHOM YPOBHE).

Hocutenu snextpuueckux 3apsaoB. DIeMeHTapHbIN dnekTpuueckuid 3apsaa. Ctpoenue atoMa. [IpoBOAHUKY U AMAICKTPUKH. 3aKOH COXpPaHEHHUS
AIIEKTPUYECKOTO 3aps/a.

DNEeKTpUYECKU TOK. YCJIOBHUSl CYIIECTBOBAHUS 3JIEKTPUYECKOTO TOKA. VICTOYHMKHM NOCTOSHHOTO TOKa. [IeHCTBHSI 3JIEKTPUYECKOrOo TOKa
(TernoBoe, XMMUYECKOE, MATHUTHOE). DIEKTPHUUECKUN TOK B JKUJKOCTSIX U razax.

Onekrpuyeckas nenb. Cuiia Toka. JnekTpuueckoe HanpsbkeHue. ConpoTHBIIEHHE NPOBOAHUKA. Y IEIBHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
uig yuacTtka uenu. [lociaenoBatenbHoe U mapaieibHOE COSAMHEHNE TPOBOHUKOB.

PaGota u MOIIHOCTH 3JeKTpUYeCKOTO Toka. 3akoH J[koyns—JleHma. DnekTpudyeckue Ienu U MOTPEOUTETH IEKTPUUECKONW SHEPTHuu B OBITY.
KopoTkoe 3aMbIkanue.

[TocTrosiHHbIE MarHuTHI. B3auMozeiicTBUE MOCTOSIHHBIX MAarHUTOB. MarHutHoe moJjie. MarHuTHoe noJjie 3eMJId M €ro 3HauYeHHe Ui KU3HH Ha
3emne. OnbiT Opcrega. MarHUTHOE MOJE SIEKTPUUYECKOro Toka. [IpuMeHeHue 3IeKTpOMAarHUTOB B TEXHUKE. JlelicTBME MarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOIBUraTENb MOCTOSTHHOTO TOKa. Mcroyib30BaHUE AJIEKTPO IBUTATENEN B TEXHUUECKUX YCTPOUCTBAX U Ha TPAHCHOPTE.



Oneitel @apanes. SBneHue snekTpoMarauTHOW uHAyKuu. [IpaBuno Jlenna. Dnexrporeneparop. CriocoObl MOTydeHUs SIEKTPUUSCKON YHEPTHH.
DIEeKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX UCTOUHUKAX SHEPTUH.
Jemoncmpayuu.
DnekTpu3alus Tel.
JIBa poJia AIEKTPUUECKUX 3apsiI0B M B3aUMO/ICHCTBUE 3apsKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE IEKTPOCKOTIIA.
DnexTpocTaTHuecKas NHIYKIIHS.
3aK0OH COXpaHEHUS AINEKTPUIECKUX 3apsI/IOB.
[TpoBOAHMKY W AUDIIEKTPUKH.
MoienupoBaH€E CUIIOBBIX JIUHHUM JIEKTPUUECKOTO MOJIS.
HcTouHnKH MOCTOSTHHOTO TOKA.

©oNoO s WDNRE

JIeNCTBHS 3IEKTPUYECKOTO TOKA.

[EY
o

. DNEKTPUUYECKUN TOK B KHUJIKOCTH.

-
[N

. I"a30BBIi1 pazps.

[E=N
N

. I3mepeHue cuipl Toka aMIepMeETPOM.

. I3mepenue 35eKTpuuecKoro HampsHKeHUS BOJTBTMETPOM.

. PeocTtaT u Mara3uH conpoTHUBIICHHUIA.

. B3auMoeiicTBie TOCTOSTHHBIX MarHuTOB.

. MoaenupoBaHrue HEBO3MOKHOCTH Pa3ICIICHHsI TIOJI0COB MarHUTA.

N el
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. MoaenupoBaHue MarHUTHBIX MOJICH IMOCTOSTHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarauTHO€ 1oJie TOKa. DJIEKTPOMAarHuT.

. JleficTBMe MarHUTHOTO TI0JISI HA MPOBOJHUK C TOKOM.

. DJIEKTPOJABUraTEIIb MOCTOSIHHOTO TOKA.

. UccnienoBanue sIBIEHUS AIEKTPOMArHUTHOW WHIYKIIHU.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HAIPaBJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BO3HUKHOBEHHUS.
25. DneKkTporeHepaTop MOCTOSHHOTO TOKA.

NN DNDNDNDN PR
A WO NP O O 0

Jlabopamopuwvie pabomot u onvimol.
1. OmbIThl O HAOMIOCHUIO ANIEKTPU3ALUHU TNl MHAYKIHUEH U TPU COPUKOCHOBEHHUHU.
2. WccnenoBaHue ASUCTBHSI AIEKTPUUYECKOTO MOl HA TPOBOJHHUKHU M TUDIIEKTPUKH.



3. COopxka u mpoBepka paboThI JIEKTPUIECKOH 1IeNH MOCTOSHHOTO TOKA.

4. V3mepeHHe U peryaiupoBaHUe CUJIbI TOKA.

5. Usmepenue u peryanpoBaHHe HAPSHKCHUS.

6. HccrenoBanue 3aBHCHMOCTH CHIIBI TOKA, HIIYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHHUS PE3UCTOPA U HANIPSKEHUS HAa PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOUINE 3aBHCUMOCTh 3JIEKTPUIECKOTO CONPOTHUBICHHS MPOBOJHUKA OT €r0 JJIUHBI, TUIOMAIU MTOTIEPEYHOTO CEYCHUS U
MaTepuaa.

8. TIpoBepka mpaBuiia CIOXKESHHS HAPSHKSHUHN TIPH TTOCIIEA0BATEIFHOM COSIMHEHHUH JIBYX PE3UCTOPOB.

9. TIpoBepka mpaBuiia sl CUJIBI TOKA MPH MApaUIETFHOM COSTUHEHUN PE3UCTOPOB.

10. OnpeneneHue padbOTHI ICKTPUUSCKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHue MOIIHOCTH IEKTPUIECKOTO TOKA, BBIIETIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HAIpsHKCHUS Ha HEH.

13. Onpenenenne KII1JI HarpeBaTens.

14. ViccnenoBaHre MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSTHHBIX MAarHUTOB.

15. M3yueHre MarHUTHOTO TIOJISI IOCTOSTHHBIX MAarHUTOB NIPY X OOBEMHEHUH U Pa3/ICIICHUH.

16. UccnenoBanue AeCTBUS AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, 1EMOHCTPUPYIOMINE 3aBHUCHMOCTbH CHJIBI B3aUMOJICHCTBUSI KAaTYIIKHM C TOKOM M MarHuTa OT CHJIbI TOKa W HAalpaBJieHHUS TOKa B
KaTyILKe.

18. N3yyenue neiicTBUS MarHUTHOTO MOJIS HA TPOBOJHUK C TOKOM.

19. KonctpyupoBanue u u3ydeHue padoThl 3JEKTPOABUTATEINS.

20. Usmepenne KII]] anmekTpoaBuraTeIbHOM YCTAHOBKH.

21. OnbITEL IO UCCIIEOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM MHIYKIIMH: HUCCIIEIOBAHUE W3MEHEHUN 3HAUEHUS W HANpaBICHUS UHAYKIHOHHOIO
TOKa.

9 KJIACC

Pa3zgen 8. Mexannyeckue siBJIcHHUS.
Mexannueckoe JBmkeHue. MarepuanbHas Touka. Cucrema oTcyéta. OTHOCHTEIBHOCTh MEXaHUYECKOTO JIBMXKEHUs. PaBHOMepHOE

npsIMOJIMHENHOE JIBM>KeHne. HepaBHOMepHOe npssMonnHeiHoe BHkeHne. CpellHsAsl 1 MTHOBEHHAsi CKOPOCTh TeJla MPYU HEPABHOMEPHOM JBUKEHUU.
Yckopenue. PaBHoyckopeHHOE TpsiMosTiHEeHOe BIKeHne. CBoboaHoe nagenue. OnbiTel [Namumes.

PaBHOMepHOE BMkKEeHHE 0 OKpyHOCTH. [lepuon u yactora oOparienus. JIuneiinas u yrioast ckopocTi. LleHTpocTpeMuTenbHOE YCKOpEHHeE.
IIepsbiit 3axkoH Hprotona. Bropoit 3akon Herorona. Tperuit 3akon Herorona. [IpuHIun cynepnosuuyu CHil.
Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUs: cujia TPEHUS CKOJIBKEHMS, Crjla TPEHUS TTIOKOs, IPYTHe BUIbI TPEHUS.



Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. YCKopeHue cBoOojaHOro majeHus. [[Bwkenue ruaner Bokpyr Connma. IlepBas kocMuyeckas
ckopocTb. HeBecOMOCTh M EPETPY3KH.

PaBHOBecue maTepuaibHOM TOUYKH. AOCOJIIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTO Tejla C 3aKPEIUIEHHOW OChIO BpamieHUs. MOMEHT CHIIBL.
LenTp TsxecTH.

Nmnynsc Tena. MI3menenue umnynbca. UMnynsc cuiibl. 3aK0H COXpaHEHMsI UMITYJIbca. PeakTUBHOE JBUKEHHUE.

Mexannueckas paboTta W MOIIHOCTh. PaboTa cui TsDKECTH, ympyroctd, TpeHus. CBsizp sHeprum u paboTsl. [loTeHmmanbHas sHEprus Tena,
MOJHSATOTO HaJ MOBEPXHOCTHIO 3eMiM. [loTeHIanpHas sHeprus cxkaroil npyxuHel. Kunetnueckast sHeprusi. Teopema 0 KWUHETUYECKON SHEPTUH. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTHUN.

Jemoncmpayuu.

Habmroenue MexaHu4ecKoro IBUKEHHS Tella OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHHE yTe U TPACKTOPUN IBUKEHUS OJTHOTO U TOTO K€ Te€Jla OTHOCUTENIBHO PAa3HBIX TEJI OTCUETA.
N3mepenune ckopocTy U yCKOPEHUS NPSIMOJIMHENHOTO JIBHKEHUS.

HccnenoBanue Npu3HaKoB paBHOYCKOPEHHOTO JIBHKECHHS.

Habmroenue ABM>KEHUS Tena M0 OKPYKHOCTH.

ok wnpE

Habmionenne MexaHuuyeckux SIBICHUM, MPOUCXOAAIIUX B cucteMe orcuéra «Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM ABM)KEHUU
OTHOCHTEIILHO KaOuHeTa (PU3uKH.

7. 3aBUCHMOCTBH YCKOPEHHsI TeJIa OT MacChl Tejla M ICHCTBYIONICH Ha HETO CHIIBI.

8. HaOmroneHune paBeHCTBA CUJI IPU B3aUMOCHCTBUU TEI.

9. V3meHenue Beca Tena MpU YCKOPEHHOM JIBUKEHUHU.

10. Ilepenaya ummynbca Mpu B3aUMOACHCTBUU TEJl.

11. IIpeoOpa3oBaHus SHEPTUH MPU B3aUMOACHCTBUU TE.

12. CoxpaHenue uMIysbca Mpu HEYIPYroM B3auMOJICHCTBHUH.

13. Coxpanenue ummnysbca npu abCONMIOTHO YIIPYroM B3aUMOICHCTBUH.

14. HaGmroieHHEe peaKTHBHOTO JBUYKEHUS.

15. CoxpaHeHnue MeXaHU4YeCKOW SHEPTUU MpU CBOOOHOM MaICHUU.

16. CoxpaHneHnue MeXaHU4YEeCKOW SHEPTrUu MpU ABMKEHUU Tella O]l AeUCTBUEM MPYKUHBI.

Jlabopamopuwvie pabomot u onvimol.

1. KonctpyupoBaHue TpakTa JUlsl pa3roHa U AadbHEHIIero paBHOMEPHOTO TBHKEHHUS IIAPUKA UITU TEIIEKKH.

2. OmpepneneHue cpeHe CKOPOCTH CKOJIbKEHHUS OpyCKa MM IBIKEHUS IIaphKa M0 HAKJIOHHOM MIIOCKOCTH.

3. OmpeneneHue yCKOpEeHUs Teja MPU paBHOYCKOPEHHOM JBMKEHUU MO HAKIIOHHOM TIOCKOCTH.

4. WccnenoBaHue 3aBUCHMOCTH MMYTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM JIBIKEHUH 0€3 HaYallbHOM CKOPOCTH.



5. TlpoBepka TUMOTE3BI: €CIM MPU PABHOYCKOPCHHOM JBIKEHUM 0€3 HAYallbHOW CKOPOCTH MYTH OTHOCSITCS Kak psJl HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHME IIPOMEKYTKH BPEMEHHU OJMHAKOBBI.

I/ICCJIGI[OBaHI/Ie 3aBUCUMOCTH CUJIbI TPCHHA CKOJILKCHUA OT CUJIBI HOPMAJIbHOT'O JaBJICHHA.

Onpenenenne KodhUITUEHTA TPEHUS CKOJIBKCHHUSL.

Onpenenenne KECTKOCTU MPYKUHBI.

OHpe[[eJIeHI/IC pa6OTI)I CHJIBI TPCHUA IPHU PABHOMCPHOM ABHMXXCHUU TCJIA 11O FOpI/I3OHTaJ'IBHOI/I IOBCPXHOCTH.

10 Omnpenenenne padOThI CHITBI YIPYTOCTH MPH MOABEME TPy3a € UCIOJIB30BAHUEM HETIOIBIIKHOTO U TI0 IBHXKHOTO OJIOKOB.

© N>

11. Vizydenue 3akOHA COXpAaHEHUS SHEPTHH.

Paznen 9. Mexanuveckue KoJieOaHus U BOJIHBI.

KonebarenbHoe nBukeHne. OCHOBHBIE XapaKTEPUCTHKU KOJIEOaHU: EPUOJ, YacTOTa, aMIUIUTyJa. MaTeMaTuuecKuil U Mpy>KMHHBIA MasiTHUKH.
[IpeBparenue sHEPTUN TIPH KOJICOATETHHOM JABHKCHHH.

3aryxaromue KoJjiebaHusi. BeiHyxk7eHHBbIE KosieOaHus. Pe3onanc. Mexannueckue BoOJiHBL. (CBOWCTBa MeXaHWYeCKUX BOJH. [IpomonbHBIE U
TOoTepevHbIe BOTHBIL. JIJTMHA BOJHBI U CKOPOCTH €€ pacipocTpaHeHuss. MexaHn4eCcKue BOJTHBI B TBEPIOM Telle, CEHCMUYECKHUE BOJIHBI.

3ByK. ['poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MHGpa3Byk u ynbTpa3ByK.

Hemoncmpayuu.
Ha6nronenue konebanuii Te Mo N1eHCTBUEM CHITBI TSHKECTH M CHITBI YITPYT'OCTH.
Ha6nronenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.
HalGnronenue BeIHYKIEHHBIX KOJIGOaHUHN U Pe30HAHCA.
Pacrnipoctpanenuie mpoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

ok~ E

Habmtonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HaHC.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre 4acTOThl U Meproia KojaeOaHuii MaTeMaTH4ecKoro MasTHHUKA.

Omnpenenenre 4acTOThl U Meproia KojaebaHuil MpyKMHHOTO MasTHHUKA.

HccnenoBanue 3aBUCUMOCTH TieproAa KojaeOaHU MOIBEIICHHOTO K HUTH Ipy3a OT JIIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIepHoa KojebaHui MPy>KMHHOTO MasiTHUKA OT Macchl Ipy3a.

[IpoBepka He3aBHCUMOCTH MEepHoia KoJieOaHHii rpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl Ipy3a.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCIMOCTh NIEpH01a KoIeOaHUH MPYKUHHOTO MasiTHUKA OT MacChl rpy3a U )KECTKOCTU MPY>KUHBI.

No ok owhde

W3mepeHune yckopeHHst CBOOOHOTO MaJeHUsI.
Pa3nes 10. D1eKTpOMArHuTHOE MOJIe M 3J1eKTPOMATHUTHBIE BOJTHBI.



DNIEeKTPOMarHUTHOE MoJjie. DJIEKTPOMarHuTHbIe BOTHBI. CBOMCTBA AJIEKTpOMAarHUTHEIX BOJIH. Illkana snekrpoMarHuTHBIX BOJIH. Vcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CaoiicTBa 31EKTPOMArHUTHBIX BOJIH.

2. BouHOBBIC CBOICTBA CBETA.

Jlabopamopnwie pabomel u onvimel.

1. WM3ydeHue cBOWCTB AJIEKTPOMArHUTHBIX BOJIH C MIOMOIIBIO MOOUIIBHOTO TeIe(OHa.

Pasnen 11. CBeToBbIe SIBJIEHUS.

JlyyeBast monienb cBera. Mcrounuku csera. [IpsimonuneiiHoe pacnipoctpanenue cBeta. 3atmenust Connna u Jlynel. Otpaxenue cBera. [lnockoe
3epKajo. 3aKOH OTPaXEHUs CBETA.

[Ipenomiienne cBera. 3akoH mpesnomiieHus: cBeTa. [lomHOe BHyTpeHHee oTpakeHue cBeTa. Vcrmonab30BaHre MOJHOTO BHYTPEHHETO OTPAXKEHUS B
OTNITHYECKUX CBETOBO/IAX.

JIunza. Xon mydeit B ymH3e. OnTuyeckas cuctema (oToammapara, MEKPOCKOTA M TeJIecKoma. [ 71a3 Kak onThyeckas cuctema. bim3opykocTts u
JAIIBHO30PKOCTb.

Paznosxxenue 6enoro ceera B ciektp. OnbiThl HetoToHa. ClioskeHHe CIeKTpaibHBIX IIBETOB. Jlucnepcust cBeTa.

Hemoncmpayuu.
[IpsmonuHeliHOE pacipoCTpaHEHHE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n3006pakeHHit B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cpera.
OnTUYecKUui CBETOBOI.
Xox mydeii B coOuparoliei JInH3e.
XoJ 1ydeid B paccenBarouiei JIMH3E.
[Tonyuenue n306pakeHHit ¢ TOMOIIBIO JTUH3.

© N WNRE

. [Ipunnun peiictBust poToanmapara, MUKPOCKOIIA H TEJIECKOIIA.

10. Mogens rinasa.

11. Pa3noxenue OEnOTro CBETa B CIIEKTP.

12. TTonydeHue 6enoro cBETa MPU CIOKEHUU CBETa Pa3HbIX I[BETOB.
Jlabopamopuwvie pabomot u onvimol.

1. HccnenoBanue 3aBUCHMOCTH yTila OTPaKEHHUsI CBETOBOTO JIy4a OT YIJia MaJeHus.



W3yueHne xapakTepuCTUK U300paKeHUs IPEAMETa B IIIOCKOM 3epKaie.

HccnenoBanue 3aBUCUMOCTH yTJila MPETOMIICHHS CBETOBOTO JIyda OT yIJia aJieHHs Ha TPAHHILIE «BO3TYX—CTEKIO».
[Tonydyenune n300pakeHHI ¢ TOMOIIBIO COOMPAOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITUYECKOM CHITBI COOMPAIOIIECH JTMH3HI.

OmnBITH IO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

No ok~ own

OmnBITH IO BOCTIPUSTHIO IIBETA IPEMETOB MPH WX HAOIIOACHUH Yepe3 IBETOBBIC (PHIIBTPHI.

Pasnen 12. KBanToBble siBJIEHUS.

Omneitel Pesepdopna u mranerapnas mojens atoma. Mogens atoma bopa. Mcmyckanne u mormoienue cBera atomoM. KBanTtel. JluHeiyaTsie
CIEKTpHI.

PagnoaktuBHOCTE. Anb(a-, Oera- u ramma-usnydeHus. CrpoeHue aToMHoro sapa. HykinoHHass Mojenb aToMHOTO siapa. M3oTombl.
PannoaktusHele npeBpanienus. [lepuon nomypacnana aTOMHBIX s11Ep.

SnepHbie peakuuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHMCEJ. DHEpPrus CBs3U aTOMHBIX snep. CBsi3b Macchl M 3Hepruu. Peakuuu
cuHTe3a U fenenus saep. Mcrounuku sneprun CoJiHIA U 3BE3.

AnepHas sHepreTHka. JlecTBHs paAMOAKTUBHBIX N3JIyYEHHUI Ha )KUBBIE OPTaHNU3MBI.

Hemoncmpayuu.
CriexTpbl U3JIy4€HHS U TOTJIOMEHNUS.
CriekTpbl pa3IuyHbIX Ta30B.
CnekTtp BoAopoaa.
Habmonenue TpekoB B kamepe BuibcoHa.

ok~ E

Pa6ota cuérunka HOHU3UPYIOIINX U3TYUCHHI.
Peructpanus nznydeHus NpupoIHbIX MUHEPAJIOB U TPOIYKTOB.

Jlabopamopnwie pabomel u onvimel.

1. HaGmroneHue CIUIOMIHBIX U TMHEHYATBIX CIIEKTPOB H3Ty4EHHUSI.

2. VccnemoBaHue TPEKOB: U3MEPEHUE SHEPTHU YACTHUIIBI IO TOPMO3HOMY IyTH (110 oTorpadusim).

3. M3mepenne paguoakTUBHOTO (poHa.

IHoBTOpHUTEILHO-00001IAKOIIIM A MOTYJIb.

[ToBTOpUTENBEHO--0000MAOIINI MOYNIb IPEAHA3HAYeH U1 CUCTEMaTHU3allui U 0000IEeH s IPEMETHOTO COJIEPKAHUS U OTbITA JEATeIbHOCTH,
NPUOOPETEHHOTO TMPH HM3YyYEHUH BCEro Kypca (M3MKM, a Takke I MOJrOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMEHY MO (QH3UKE I
oOyyaronuxcs, BBIOPaBIINX 3TOT y4EOHBINH MpeaMeT.

[Ipu U3ydeHUH JaHHOTO MOJYJS PEANN3YITCS M CUCTEMAaTU3UPYIOTCS BUJBI JEATEIBHOCTH, HA OCHOBE KOTOPBHIX 00OECIeUrBaeTCsl JOCTHKEHUE
NPEIMETHBIX W METalpeAMETHBIX IUIAHUPYEMBIX pe3yJabTaToB 0O0ydeHHs, (OPMHPYETCsl eCTECTBEHHOHAy4YHas TI'PaMOTHOCTb: OCBOCHHE HAyYHBIX



METOJIOB HCCJICIOBAHUS SBJICHUNA MPUPOJIBI U TEXHHKH, OBJAJCHUE YMEHHSIMH OOBSICHATh (DPU3MYECKUE SIBICHUS, HMPUMEHSS TOJTydeHHbIC 3HAHWUS,
peuaTh 3a/1a4u, B TOM YUCJIE KAYECTBEHHBIE U OKCIIEPUMEHTAJIbHBIC.
[IpuHIMNHATBEHO EATENBHOCTHBIN XapakTep JaHHOIO pa3felia peau3yercs 3a CU€T TOro, 4To OOy4aroIIMecs BBIMOJIHAIOT 3a/laHusl, B KOTOPBIX
UM IIpEeJUIaraeTcs:
Ha OCHOBE MOJYYEHHbIX 3HAaHUM pacrio3HaBaTh U HAYYHO OOBACHATH (PU3HUECKUE SBICHUS B OKPYXKAIOLIEH NMPUPOJIE U MOBCEAHEBHOM KU3HY;
WCIOJb30BAaTh HAyYHBIE METOJbI HCCIEOBaHUS (DPU3MUYECKUX SIBIICHHH, B TOM YHUCIE JUIS MPOBEPKH THIIOTE3 W TOJYYCHHS TEOPETUYECKHUX
BBIBO/JIOB;
OOBSACHATh Hay4YHbIE OCHOBBI HanboJiee BaXKHBIX JOCTH)KEHMH COBPEMEHHBIX TEXHOJOTHH, HallpuMep, MPaKTUYECKOTO HCIOJb30BAaHUS PA3INYHBIX
HMCTOYHUKOB SHEPIrUn Ha OCHOBE 3aKOHa IIPEBPAILCHUS " COXpaHEHUs BCEX W3BECTHBIX BHJIOB SHEPIHH.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI IO ®HU3UKE HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUA

N3ydenne (u3MKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHWs HAMPABICHO Ha JOCTIKEHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX

00pa3oBaTeNbHBIX PE3YIBTATOB.

B pesynbrare nzydeHus (pU3MKU Ha ypOBHE OCHOBHOTO 001Iero oOpazoBanus y oOydaromierocs OyayT c(hopMUPOBaHBI CIEAYIOUINE TUUYHOCTHBIE

pe3yJabTaThl B YaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

— MPOSIBIIEHNE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUIICKON (pr3nueckoil HayKu;

— LIEHHOCTHOE OTHOILIEHHUE K JOCTHKEHUSM POCCUICKUX YUEHBIX--(U3UKOB;

2) rpa:kIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

— TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCYXJAEHHH OOLIECTBEHHO 3HAYMMbBIX U 3TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHHEM
JNOCTHKEHUHN (PU3UKH;

— OCO3HAHHME BAXKHOCTU MOPAIbHO--3TUYECKUX MTPUHIIUIOB B JESITEILHOCTH YUEHOTO;

3) acTeTMYECKOr0 BOCIIUTAHMSI:

— BOCIIPUSITHE ICTETUYECKUX KaueCTB (PU3MUECKON HayKU: €€ TApMOHUYHOTO MOCTPOECHHUSI, CTPOr0CTH, TOYHOCTH, IAKOHUYHOCTH;

4) EeHHOCTH HAYYHOI'0 IMO3HAHUSA:

— OCO3HaHHE LIEHHOCTH (PU3MYECKONM HayKM KaK MOIIHOTO MHCTPYMEHTAa IO3HAHMUS MHpPA, OCHOBBI DPA3BUTHS TEXHOJOTHH, BakHEWIIE
COCTAaBJISIOLIEH KYJIbTYpBI;

— pa3BUTHE HAYYHOH JTI0003HATEIHLHOCTH, MHTEPECa K UCCIIeI0BATEIbCKOM e TeIbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI M SMOIMOHAJIBLHOIO 0JI1ATONOJYy U

— OCO3HAHUE IIEHHOCTH 0Oe30macHOro o0Opa3a *KHU3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BaXXHOCTH IpaBWil O€30MacHOrO MOBEIACHHS Ha
TpPaHCIOPTE, Ha I0POTax, C ANEKTPUUECKUM U TEIJIOBBIM 000PYIOBAaHHEM B JOMAIIHUX YCIOBUSIX;

— c(hopMHPOBAaHHOCTH HaBbIKa pe(IeKCHH, TPU3HAHUE CBOETO MTpaBa Ha OIIMOKY U TAKOTO K€ MpaBa y IPYroro 4eioBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

— aKTHBHO€ YYacTHE B PEIICHUU MPAKTUYECKUX 3a/Jad (B paMKax CeMbH, 00pa3oBaTeIbHOW OpraHU3allid, TOpoja, Kpas) TEeXHOJOTHYECKOW U
COLIMAJIBHOW HaNpaBJIEHHOCTH, TPEOYIOIIMX B TOM YHCIe U (PU3NUECKUX 3HAHU;

— MHTEpeC K MPaKTUYECKOMY U3Y4EHUIO Mpodecchii, CBA3aHHBIX ¢ (HUUKON;

7) 3KOJIOrH4eCKOr0 BOCIIMTAHMA:

— OpHMEHTalMsl Ha IpUMeHeHue (PU3NYECKUX 3HAHUM JJIs pelIeHus 3a7a4 B 00JaCTH OKPYKAIOLIEH cpefibl, MIIaHUPOBAHUS MOCTYIIKOB U OLIEHKH MX
BO3MOYHBIX ITOCJIECTBUI JJIs1 OKPYKAIOLIEN Cpebl;



® — 0CO3HaHue IVI00ATBLHOTO XapaKTepa 3KOJIOTUYECKUX NPOOIEM U ITyTeil X pelIeHus;

8) aJanTanuu K USMEHAIOIIUMCH YCJI0OBUSIM COIII/IﬁJIBHOﬁ Hu l'lpPIpO)IHOi;I Cpeabl:
- HOTpe6HOCTI) BO BSaHMOHCﬁCTBHH IIPpU BBINIOJTHCHHUU I/ICCJIG[[OBaHI/Iﬁ H IPOCKTOB (1)I/ISI/I‘I€CKOI71 HaIpaBJICHHOCTHU, OTKPBITOCTL OIIBITY WU 3HAHHAM

JPYTHX;
— IIOBBIILICHUC ypOBH?I CBOefI KOMIICTCHTHOCTHU qepe?. HpaKTI/I‘-IeCKYIO JCATCIIBHOCTD,

— noTpeOHOCTh B (JOPMUPOBAHUH HOBBIX 3HAHUI1, B TOM YKCIie (JOPMYIUPOBATH UJIEH, TOHATHUS, TUTIOTE3BI O (PU3NYECKUX 00BEKTaX U SIBJICHUSX;

— OCO3HaHME JePUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 001acTh (PU3MKHY;

— IJIJAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (PU3NUYECKUX 3HAHUIA;

— CTpEeMJICHUE aHAJIM3UPOBATh U BBISBIISITH B3aUMOCBSI3U IIPUPO/IbI, OOIIECTBA U SKOHOMUKH, B TOM YHCJIE C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUMH;

— OILICHKA CBOMX JEUCTBUM C YUETOM BIMSHMS Ha OKPYXKAIOILYIO CPEly, BOSMOXKHBIX ITI00abHBIX OCEICTBUH.
METANIPEAMETHBIE PE3YJIbTATbI
B pesynpTaTe OCBOEHMS NpOrpaMMbl MO (HU3MKE Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus y oOyuwaromierocs OyayT c(opMUpOBaHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKIIOYAIONINE ITO3HABATEIIbHBIC YHUBEPCAIbHBIC yIeOHbIC EHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC ydeOHbIC
TEHCTBHS, PEryIATUBHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC yUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neiicTBus:
BBISIBJISITh M XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKHA 0OBEKTOB (SIBJICHUH);

® YyCTaHaBJIUNBATb CYHICCTBCHHBIﬁ IMPpHU3HAK KJ'IaCCI/I(bI/IKaHI/H/I, OCHOBaHUuA OJ1d 0606IH€HI/IH " CpaBHCHUA,
® BbBIABIATH 3aKOHOMCPHOCTH U ITPOTUBOPECYHUA B paCCMaTpUBACMbIX cbaKTax, JaHHBIX 1 Ha6J'IIO,Z[eHI/I$IX, OTHOCAIIUXCA K (I)I/I3I/I‘ICCKI/IM SABJICHUSM,
® BLBIABJIATE IIPUYHWHHO--CICACTBCHHBIC CBA3HU IIPH H3YUYCHHUH (I)I/I3I/I‘ICCKI/IX SIBJICHUN U mpoueccoB, ACJaTb BbIBOJbI C HCIIOJb30BAHHUCM

JeTYKTUBHBIX U MHAYKTUBHBIX YMO3AK/IIOUEHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3IX (PU3MUECKUX BEJINYHH;
® CaMOCTOSTEIbHO BHIOMpPATh CIIOCO0 pelieHus yueOHOH (Qu3nueckol 3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pellleHus, BbIOOp Hamboee
MOAXOJIAIIETO C YUETOM CAMOCTOSTENIFHO BBIJICIEHHBIX KPUTEPHUER).
ba3oBble ucciieaoBarebckue 1ecCTBUS.
® JCIIOJIb30BaTh BOIIPOCHI KAK MCCIIEIOBATEILCKUI HHCTPYMEHT MMO3HAHUS;
® [IPOBOJHUTH [0 CaMOCTOSTENbHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOXKHBIM (QU3UYECKHI SKCIEPUMEHT, HEOONbIIOEe HCCIeTOBaHUE
(U3MYECKOTO SBICHHUS;



OIICHUBATh HA IPUMEHUMOCTb U JJOCTOBEPHOCTHh HH()OPMAIIHIO, TOJTYYSHHYIO B XOJ€ UCCIICIOBAHUS HIIM DKCIICPUMEHTA;

CaMOCTOSITEIIEHO (POPMYITHPOBATH 0OOOIIEHNS W BEIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHHS, OIBITA, UCCIICIOBAHNS;
MIPOTrHO3UPOBATH BO3MOXKHOE NalbHEHIIIee pa3BUTHE (PU3HUECKUX TIPOIIECCOB, a TAKXKE BBIIBUTATH MPEIIOIOKEHUS 00 X Pa3BUTUU B HOBBIX
YCHOBHUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmueii:

MPUMEHSTh PA3JIMYHBIE METOJbI, MHCTPYMEHTHI M 3aIpOCHl MpPU TMOHWCKE M O0TOOpe MH(POPMAIMK WM JAHHBIX C YU4ETOM NPEAIOKCHHOU
yueOHOU (pr3nyecKoi 3amaum;

aHaAJIM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATH NHPOPMAIIUIO PA3INYHBIX BUAOB U (GOPM MPEACTaBICHUS;

CaMOCTOATCIIBHO BI)I6I/IpaTI) ONTUMAJIbHYTIO (pOpMy MpCACTaBICHUA I/IH(bOpMaIII/II/I U WUIIOCTPUPOBATHL PEIIACMBIC 3adadd HCECIOKXKHBIMU
cXeMaMu, AuarpaMMaMH, HTHOU rpadukoi ¥ MX KOMOWHALUSMHU.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

B X0JIe 00CYXJeHHUsSI y4eOHOr0 MaTepuaia, pe3yabTaToB J1Ja0OpaTOPHBIX pabOT M MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYXTaeMOM
TEMBI ¥ BBICKA3bIBATh UJICH, HAIlCICHHBIC HA PEIIICHHUE 3aJIa4H U MO IepKaHue OJ1arokKelIaTeIbHOCTH OOIECHUS;

COIIOCTABJIATH CBOH CYXXICHUA C CYKICHUAMHA APYIrUX YHaCTHUKOB AWajIora, O6Hapy)KI/IBaTB pPasiiniue U CXO0ACTBO HOBHHHﬁ;

BBIpaKaTh CBOIO TOUYKY 3PCHHS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

MyOJIMYHO TPEACTABIIATH PE3YJbTATHI BHITOJTHEHHOTO (PH3UYECKOTO OTBITA (IKCIIEPUMEHTA, UCCIICAOBAHUS, TPOCKTA);

MMOHUMATh U UCTIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW Y HHMBHIYATBHON paObOTHI P pelIeHNH KOHKPETHOH (PU3NIECKOH POOIIeMBI;
MPUHUMATPh [T COBMECTHOM JEATEIIbHOCTH, OPIraHU30BhIBATh JACUCTBUS 10 €€ JOCTIIKEHHIO: PacTpeleisaTh PO, 00CYXKAaTh MPOIECChl U
pe3yIbTaThl COBMECTHOM PaOOTHI, 0000IIATh MHECHHSI HECKOJILKUX JTFO/ICH;

BBITIOJTHATH CBOIO YacTh PaOOTHI, JIOCTUTAsI KAYECTBEHHOTO Pe3yJIbTaTa 10 CBOEMY HAIIPABICHUIO U KOOPJIMHUPYS CBOU NICHCTBHS C APYTUMH
YJIeHAMH KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIA[a B OOIIHIA MIPOAYKT 110 KPUTEPHUSIM, CAMOCTOSITEIHLHO CPOPMYTUPOBAHHBIM YUACTHHKAMH B3aHMOICHCTBHSI.

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe JeiicTBHSA

Camoopranuszanmsi:

BBISABJIATH HpOGJ‘ICMH B ’)KU3HCHHbIX U y‘{e6HLIX CUTYyallUAIX, Tpe6y}OH.II/IX AL PCILICHU A (I)I/BI/ILIGCKI/IX 3HaHI/II71;

OpPUCHTHPOBATHCA B PA3JIMYHBIX NOAXOHaX IPHUHATUA peI_HeHI/Iﬁ (I/IHI[I/IBI/II[yaJ'IBHOG, NPpUHATHUC PCIICHHUA B TIPYIIIC, NMPUHATHC peIJ_IeHI/Iﬁ
TPYIIION);

CaMOCTOATCIIbHO COCTaBJIAITh AJTOPUTM PCIICHUA (I)I/ISI/I‘IGCKOI‘/’I 3aJauu WM IIJIaHa HUCCICAOBAaHUA C y‘léTOM HMCIOIIUXCA PECYypCOB U
COOCTBEHHBIX BO3MO)KHOCTCI‘/’I, APTYMCHTHUPOBATL IPCAJIaracMbiC BapHaHThBI peI.HeHPIfI;



JieNaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOHL, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYyallMy U IIpeaJIaraTh IlaH €€ U3MEHEHNS,

OOBSICHATH IPUYMHBI JOCTIDKEHUS (HETOCTHKEHHSI) PE3yIbTaTOB JACATEIBHOCTH, 1aBaTh OIICHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTH (B TOM YMCJIE B XOJ BBIIOJHEHHUS (PU3MUECKOrO MCCIENO0BAHUS WJIM IPOEKTAa) Ha OCHOBE HOBBIX
00CTOSATENLCTB, N3MEHUBIINXCS CUTYAIUH, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA €U U YCIOBHUAM;

CTaBUTh ce0s Ha MECTO APYroro 4ejoBeKa B XOJi€ CIOpa WM JAUCKYCCHM Ha HAy4YHYIO T€MY, MOHMMaThb MOTHBBI, HAMEPEHUS W JIOTUKY
ApYyroro,

MIPU3HABaTh CBOE MIPaBO Ha OLIMOKY IIPU pelIeHnH GU3NYECKUX 3a]1a4 UM B YTBEPKACHUAX Ha HayUHbIE TEMbI M TaKOE K€ MIPaBo JPyroro.

HNPEAMETHBIE PE3YJIbTATDBI

K xonIty 00y4ueHus B 7 Kj1acce mpeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaxaTh CHOPMHUPOBAHHOCTD Y 00yUJaIOMIUXCST YMEHUH:

UCIIOJb30BaTh TMOHATHSA: (U3NYECKHE W XUMHUYECKUE SIBICHUS, HAONIONEHHE, SKCIIEPUMEHT, MOJENb, THIOTE3a, SAWHUIBI (PU3MYecKHX
BEJIMYUH, aTOM, MOJICKYJIa, arperaTHble COCTOSHHSI BemiecTBa (TBEPAOE, )KHUIKOE, ra3000pa3HOE), MEXaHMYECKOe JIBIKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, TMPSMOJUHEHHOE), TPaeKTOpHs, paBHOJCHCTBYIOIMas cuia, jAedopmanus (ymnpyras, IJIacCTHYECKas), HEBECOMOCTD,
COOOIIAIONTNECS COCY/IBI;

pasnuyath siBiieHus (MudQy3us, TEIUIOBOE IBM)KEHUE YaCTHIl BEIISCTBA, PABHOMEPHOE JIBW)KCHUE, HEPABHOMEPHOE IBW)KCHUE, HMHEPIIHS,
B3aMMO/ICHCTBHE TEJ, paBHOBECUE TBEPIBIX TEJ C 3aKPEIUIEHHON OChIO BpAIlllCHHMs, Nepeaadya JaBICHHUS TBEPABIMH TEJIaMH, KHUIKOCTSIMU U
razamu, aTMOc(epHOE JTaBJICHUE, IIJIABAHKUE TEJI, IPEBPALICHUS MEXaHUYECKON YHEPTUH) M0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (PH3UUECKUX SBJICHUI B OKPYXAIOIIEM MUPE, B TOM YKCIIe (PU3UYCCKUE SBICHUS B IPUPO/IC: IIPUMEPHI
JIBYDKEHUS C Pa3IMYHBIMU CKOPOCTSIMHU B KMBOW M HEXHBOW MPUPOJIE, NCHCTBUE CHIIBI TPSHUS B IPUPOJIC ¥ TEXHUKE, BIUSHHE aTMOCHEPHOTO
JIaBJICHHS HA )KUBOW OpPraHU3M, IJIaBaHKE PBIO, phIYard B TEJiE YeJI0BEKa, IIPU 3TOM TEPEBOIUTh MMPAKTUYECCKYIO 33a7a4y B Y4eOHYIO, BBIICISATh
CYIIECTBEHHbBIE CBOMCTBA (NIpU3HAKN) (PU3HUYECKHX SBJICHUM;

OTIHMCHIBATh M3YYEHHBIE CBOMCTBA TeNl U (PU3UYECKHUE SIBICHUS, HCIONB3Yys (PU3NUYECKHE BEIMUMHBI (Macca, 00bEM, IMIOTHOCTH BEIIECTBA,
BpeMsi, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YIIPYTrOCTH, CHUJIa TSDKECTH, BEC Tela, Cujla TPeHUs, AaBlieHue (TBEPJOro Telna, KUIKOCTH,
ra3a), BBITAIKHMBAIOIIAsl CHJIA, MeXaHWYeckas paboTa, MOIIHOCTb, IUIEYO CHIIBI, MOMEHT CHJbI, KOA(M(UIMEHT TMOJEe3HOTO ACWCTBUS
MEXaHU3MOB, KHHETUUYECKasl U TIOTEHIIMATbHAS SHEPTHS ), PU OMMCAHUU MPABUIHHO TPAKTOBATH (PU3MUYECKUN CMBICT UCTIOIB3yEeMbIX BETUUHH,



uX 00O03HAYCHHS] W CIWHUIBI (U3NYECKUX BEIMYMH, HAXOJUTh (POPMYINBI, CBS3BIBAIOINNE JAHHYIO (U3NYSCKYIO BEIMYUHY C JAPYTUMHU
BEITMYMHAMH, CTPOUTH I'PaPUKN N3y4ECHHBIX 3aBUCUMOCTEH (DU3MUECKUX BEIIUMYNH;

XapaKTepU30BaTh CBOKCTBA T, (PM3MUSCKUE SIBICHUS U MPOIIECCHI, UCTIOb3Yys MPABHIIA CIIOKECHUS CHJI (BJIOJIb OJHOU TpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa, IPaBUIIO paBHOBECHs pbrdara (0JI0Ka), «30JI0TOC MPABHIIO» MEXAHUKH, 3aKOH COXPAaHCHHS MEXaHHMYECKOUH
SHEPTrUH, IPHU 3TOM JIaBaTh CIIOBECHYIO (OPMYITHPOBKY 3aKOHA U 3aITUCHIBATH €r0 MATEMAaTHUECKOE BHIPAKEHHUE;

OOBSACHATH (PU3MUECKUE SBIICHUS, TIPOIECCH U CBOMCTBA TEJI, B TOM YHCJIC M B KOHTCKCTE CUTYAIMi MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa:
BBISIBIISITh TIPUYUHHO--CIICJICTBEHHBIC CBSI3M, CTPOHUTh OOBSICHEHHWE W3 1—2 JIOTMYECKHX IaroB ¢ OMOpod Ha |—2 W3ydeHHBIX CBOMCTBA
(bu3uYecKuX sIBJICHUH, (PU3MUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemrate pacu€THbie 3amaud B 1—2 JNEHCTBUS, WCIONB3Ys 3aKOHBI M (POPMYIIBI, CBS3BIBAMONINE (PU3NUYCCKHE BEIIMYMHBL Ha OCHOBE aHAIM3a
YCIIOBUS 3aJIla4d 3alMChIBATh KPATKOE YCJIOBHE, MOJCTABIATh (U3NUYCCKHEC BEIWYUMHBI B (OPMYJIBI W TPOBOIUTH PACUEThI, HAXOIWTH
CIpaBOYHBIC JaHHBIE, HEOOXOIUMBIC JUTS PEIICHUS 33]1a4, OIICHUBATh PEATMCTHYHOCTD ITOJTYIeHHOH (PH3UUECKON BEIIMIUHBL;

pacro3HaBaTh MPOOIEMBI, KOTOPHIE MOYKHO PEITUTH IMPU MOMOITH (PH3UISCKUX METOJO0B, B ONTUCAHUH WCCIICOBAHUS BBIICIATH IIPOBEPAEMOE
MIPEIITOJIOKEHHUE (TUTIOTE3Y), Pa3IndaTh U HHTEPIPETHPOBATH MOJYICHHBIA PE3yIbTaT, HAXONUThH ONIMOKH B XOJI€ OIBITA, JIeJaTh BBIBOJIBI 110
€ro pe3yJbTaram;

MIPOBOJUTH OMBITHI MO HAOMIONEHUIO (GU3HUECKUX SBICHUM WU (U3NYECKUX CBOWCTB Tel: (GOPMYIUPOBATH MPOBEPSEMbIE MPEANOJIOKEHHUS,
coOuparh yCTaHOBKY U3 MPEI0AKEHHOTO 000PyI0BaHUs, 3aMIUCHIBATH X0 OMBITa U (POPMYIUPOBATH BBIBOIBI;

BBITIOJIHATH TMPSMBIE W3MEPEHUsl PAacCTOSIHUS, BPEMEHM, MacChl Tejla, 00bEéMa, CHIIbBI U TeMIIepaTypbl C HCIIOJIb30BAHMEM AHAJIOTOBBIX U
u(pOBBIX MPUOOPOB, 3aMKUCHIBATH MMOKA3aHUS MPUOOPOB € YIETOM 3aJaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHU;

MIPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTU OJHOW (PM3UYECKOU BEIMYUHBI OT APYroil ¢ MCHOJB30BAaHUEM MPSMBIX U3MEPEHHM (3aBUCHMOCTH
MyTH PAaBHOMEPHO MABWXKYILErocs Tela OT BPEMEHM IBW)KCHMS Tela, CHJIbI TPEHMsI CKOJIbKEHHUS OT Beca Tena, KadecTBa 00OpaboTKu
MOBEPXHOCTEH TeNl M HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAIM COMPUKOCHOBEHMSI TEJ, CUJIbl YIPYTOCTH OT YUIMHEHUS MPYKHUHBI,
BBITAJIKMBAIOIICH CUITBI OT 00bEMA MOTPYKEHHOM YacTH Tella U OT IJIOTHOCTHU KHUAKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH TeJia, OT TITyOHHBI,
Ha KOTOPYIO MOTPYKEHO TeNO, YCIOBUHM IIaBaHUS TeJ, YCIOBHI paBHOBECHs pblyara U OJOKOB), yUaCTBOBAaTh B IUIAHUPOBAHUU Y4E€OHOTO
UCCIIEIOBAaHUS, COOUpATh YCTAaHOBKY U BBIMOJHATH M3MEPEHHUs, CIEAys MPEAT0OKEHHOMY IUIaHy, (PUKCHUpPOBATh pPEe3yabTaThl MOIY4YECHHOM
3aBUCHUMOCTH (PU3UYECKUX BETUYHH B BUJIE MPEUIOKEHHBIX TaOIUI] U rpaUKOB, eaTh BHIBOIBI 10 pe3yJibTaTaM HCCIEAOBAHUS;

MIPOBOJUTH KOCBEHHBbIE M3MEpEHUs (PU3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA XUAKOCTU U TBEPAOIO TeJa, CHIIA TPEHUS CKOJIbKCHHUS,
JaBJICHUE BO3/yXa, BHITAIKUBAIOIIAS CHUJa, NEHCTBYIOIIAs Ha MOTPYXKEHHOE B KUAKOCTH TeN0, KOA(POUIIUEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHHU3MOB), CIeAys MPEIOKEHHOW MHCTPYKIUU: TPU BBITIOJHEHUN U3MEPEHHI cCOOMpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIUYUCISTH
3HaYEHUE UCKOMOU BEIMYUHBL;

coOroAaTh MpaBuiIa TEXHUKH 0€30MaCHOCTH MpHU pabdoTe ¢ 1abopaTOpHBIM 000PyA0BaHUEM;



® YKa3bIBaTh MPUHIUIBI ICHCTBUS MPUOOPOB U TEXHUYECKHUX YCTPONCTB: BECHI, TEPMOMETP, JMHAMOMETP, COOOIIAIOIINECS COCYIbI, OapOMETD,
phIyar, MOABMKHBIN U HETIOBMKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTB;

® XapaKTEepU30BaTh MPUHLMUIIBI JEHCTBUS M3YyYECHHBIX MPUOOPOB U TEXHUUYECKHX YCTPOWCTB C OMOPOW HA HUX ONHUCAHUS (B TOM 4YHUCIE:
MTOIIIMITHUKH, YCTPOUCTBO BOJOIPOBO/IA, TUAPABIMYECKUIN Mpecc, MAHOMETP, BBICOTOMED, TIOPITHEBON HACOC, ApEOMET]), UCTIOJIb3YS 3HAHUS
0 CBOMCTBaxX (PM3MYECKHUX SBICHHUIA U HEOOXO MBI (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® I[IPUBOJUTH NMPUMEPHI (HAXOJUTh MH(DOPMAIHIO O TPUMEPAX) MPAKTUICCKOTO HCIIOIH30BaHMS (DU3NUYCCKUX 3HAHUN B TOBCEIHEBHOU JKH3HU
JUTsl 0OecTieueHnsi 0€30TTacCHOCTH TIPH OOpalieHuH ¢ MPUOOpaMH M TEXHHUYECKUMHU YCTPOUCTBAMU, COXPAHEHUS 3J0POBbsl M COOIIO/IEHUS HOPM
9KOJIOTUYECKOTO MTOBEJICHUS B OKPYXKAIOIICH cpefie;

® OCYIIECTBJIATH OTOOP MCTOUYHHUKOB MH(popMaIuu B IHTepHETEe B COOTBETCTBHH C 3aJJaHHBIM MOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOITUXCSI
3HAHUW W MYTEM CPABHEHHS PA3IMYHBIX HMCTOYHUKOB BBIIEIATH HH(POPMAIMIO, KOTOpAasl SIBISAETCS MPOTUBOPEYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

® IICMOJIb30BaTh MPHU BHITIOJHEHUH YUY€OHBIX 3aJaHUN HAyYHO--TIOMYJSIPHYIO JTUTEPATypy (PU3UUECKOTO COJEPKAHMS, CIIPABOYHBIE MAaTepUaJIbl,
pecypebl cetu MlHTEepHET, BIaAeTh MpuéMaMH KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHus WH(POpPMAIMK W3 OJHOW 3HAKOBOW CHCTEMBI B
ApYTyIo;

® co31aBaTh COOCTBEHHBIE KpPAaTKHe MUCbMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE 2—3 MCTOYHUKOB MH(MOPMALUK (PU3NUYECKOTO COACpKAHUS, B
TOM YHCJie MyOJIHYHO JeNIaTh KpaTKUe COOOLIEHHS O pe3y/bTaTaX MPOEKTOB WM y4eOHBIX HCCIEA0BAHUMN, TPU STOM I'PaMOTHO HMCIIOJIb30BATh
M3Y4YEHHBIN TOHATHIHBINA ammmapaT Kypca (PU3UKH, COMPOBOXKIATh BRICTYIUICHUE TIPE3EHTAIIUCH;

® [IpU BBINOJHEHUH YY€OHBIX MPOEKTOB U UCCIEIOBAaHUI pactpeneniaTh 00s13aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABIEHHBIMU 33JJa4aMU,
CIIEIUTh 3a BBIIOJIHEHHWEM TIJIaHA JIEHCTBUM, aJeKBaTHO OIEHUBATh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb TPYIIbI, BBICTPAUBATh
KOMMYHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K kxoHiy o6ydyenus B 8 kijiacce npeMeTHbBIE pe3yJIbTaThl HA 0A30BOM YPOBHE JIOJKHBI OTpakaTh CPOPMHUPOBAHHOCTD y 00YYaIOIIUXCSl YMEHHI:

® ICNOJIb30BaTh MOHSATHUS: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBUKEHHE AaTOMOB W MOJIEKYJ, arperaTHble COCTOSIHUS BELIECTBA,
KpUCTATIMYEeCKUEe W aMopdHbIe Tela, HACHIIEHHBIM M HEHACHIIIEHHBIM Map, BIAKHOCTh BO31yXa, TEMIIEparypa, BHYTPEHHSS SHEPTHs,
TEIJIOBOM JABUTATEllb, JIEMEHTAPHBIN 3JIEKTPUUECKUIN 3apsijl, IEKTPUUECKOE M0JI€, TPOBOJHUKH U IUAJIEKTPUKH, TOCTOSIHHBINA 3JE€KTPUUYECKUI
TOK, MArHUTHOE TI0JIE;

® pa3nuuaTh SBICHHS (TEIUIOBOE pacHIMpEeHHEe M CXKaThe, TeIulolepenada, TEIIOBOE paBHOBECHE, CMauyMBaHHE, KalWUISIPHbIC SBICHUS,
WCMapeHue, KOHJCHCAllMs, IUIaBJICHUE, KpUCTaUIM3alusa (OTBEpAEBaHME), KUIIEHUE, Teronepenada (TEIIONPOBOAHOCTh, KOHBEKIIHS,
U3IyYeHHUE), DIIEKTpU3allvsl TeJ, B3aMMOJCWCTBUE 3apsiioB, NCHCTBHS AIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAaHUE, B3aMMOJCHCTBHE
MarHuToB, JIEHCTBHE MAarHUTHOTO TOJI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHuTHas MHIYKIIHS) 0 OMUCAHUIO UX XapaKTePHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBICHHE;



® DpAacro3HaBaTh IPOSBICHUE HW3YYCHHBIX (DU3MUYECKUX SABJICHHA B OKpPYXKAIOIIEM MHpE, B TOM 4YHCIE (U3UYECKUE SIBJICHUA B TPUPOJE:
MMOBEPXHOCTHOE HATSXKEHUE M KaNWJULSIPHBIC SIBIICHUS B MPUPOJIE, KPUCTAUIBI B Tpupoje, usnydeHue CoJiHIa, 3aMep3aHue BOJIOEMOB,
MOpCKHE Opu3bl, 0Opa3oBaHUE POCHI, TyMaHa, WHEsS, CHEra, dJCKTPUUYSCKUE SIBJICHHUS B atMocdepe, IICKTPUUYECTBO JKHUBBIX OPTaHH3MOB,
MarHuTHOE IoJie 3eMJM, JIpeid MOJIIOCOB, POJb MAarHUTHOTO IMOJIA JJIS KU3HM Ha 3emile, NOJSIPHOE CUSHUE, IPU 3TOM IEPEBOJUTH
MPAaKTUYECKYIO 337a4y B y4eOHYIO, BEICISTH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PH3HUYECKHX SIBICHUH;

® OINWCHIBATH M3YYEHHBIC CBOWCTBA TeN M (PU3MYECKHE SBJICHUS, MCIOJNB3Ysd (U3UUYECKHE BEIUYMHBI (TEMIlEpaTypa, BHYTPEHHSS JSHEpPTHs,
KOJIMYECTBO TEIUIOTHI, yelbHAas TEIUIOEMKOCTh BEIECTBA, ylelbHasl TEIUIOTa IUIaBJICHUS, ylelbHas TEMjoTa napooOpa3oBaHMsl, yelbHas
TCIIJIOTa CrOpaHus TOILJIMBA, KOQ(i)(i)HHI/IeHT IIOJIE3HOT'O Z[GI\/JICTBI/H[ TEIIOBOM MalmurHbl, OTHOCUTECJIbHAA BJIAXXHOCTH BO3yXa, BJICKTpI/I‘IeCKI/IfI
3apsij, CUjla TOKa, DJIEKTPUYECKOE HaNpsDKEHUE, CONMPOTUBIICHHE NMPOBOJHUKA, YIEIbHOE CONPOTHUBIIEHHE BEIIECTBa, paboTa M MOIIHOCTH
QJICKTPUYCCKOTO TOKa), Ipu OMMMCAaHWHN IPABHUIIBHO TPAKTOBATH (1)I/ISI/I‘I€CKI/II\/'I CMBICJI HUCIOJIB3YCMBIX BCJIWYHH, 0003HaYeHusT U CANHUIbI
(bu3NYeCKUX BEIMYUH, HAXOIUTh (HOPMYIBI, CBA3BIBAIONIME JAHHYIO (U3NYECKYIO BEIMUYMHY C APYTMMU BEIMYUHAMH, CTPOUTH Tpaduku
HU3YUCHHBIX 3aBUCHUMOCTEN (bHSI/ILIeCKI/IX BCIINYUH,

® XapaKTCpU30BaTh CBOMCTBA TEJl, (1)I/ISI/III€CKI/IG ABJICHUA U MPOLECCHI, UCIIOJb3YA OCHOBHBIC IMOJIOKCHUA MOJ'IeKy.]'IﬂpHO--KHHCTH‘ICCKOﬁ TCOpUHU
CTPOCHHMSI BEIIECTBA, MPUHIIUT CYMEPIIO3HUIINH MOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3akoH Oma Jjis ydacTka Ieru,
3akoH J[xoyns—JIeHua, 3aKOH coXpaHeHHs JHEPTUH, IIPU 3TOM J1aBaTh CJIOBECHYIO ((OPMYIUPOBKY 3aKOHA U 3aMHCHIBATh €T0 MAaTEMAaTUYECKOE
BBIPAKEHUE;

® 00BACHATDH (prU3HUECKHE MPOLECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIlHil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISIBIISTD
MPUINHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHHME W3 |1—2 JIOTMYECKHX INaroB ¢ OMOpOM Ha 1-2 W3ydeHHBIX CBOMCTBA (PU3MUECKUX
SIBJICHUH, GPU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

® pemiaTh pacy€THbIC 3a7auu B 2—3 NEHCTBUS, UCIOJIB3YS 3aKOHBI U (DOPMYIbI, CBsI3bIBatoIIe (pU3MUECKHEe BEIMYMHBI: Ha OCHOBE aHAlIM3a
YCIIOBUS 3a/laydl 3alHChIBATh KPATKOE YCIOBUE, BBISBJIATH HEAOCTATOK JAHHBIX JJIS pelIeHUs 3a7add, BbIOMpaTh 3aKOHBI U (OPMYIHI,
HE0OX0oIuMBbIe Ui €€ pelIeHus, IPOBOIUTH PAacU€Thl U CPAaBHUBATH MOTYY€HHOE 3HAaUeHHUE (DU3HUECKOI BEJIMYMHBI C U3BECTHBIMU JAHHBIMU;

® pacro3HaBaTh MPOOJIEMbl, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIM (PU3MYECKUX METOJIOB, HCIOJb3yS OMUCAHUE HCCIIECOBAHUS, BBIACISATH
MIpOBepsieMOe MPEATNOI0KEHHE, OLICHUBATD MIPABIIILHOCTD MOPSIIKA MPOBEICHUS UCCIIEIOBAHMUS, JeNIaTh BBIBOIBL,

® [IPOBOJUTH OMBITHI 1O HAOMIOJCHHUIO (HU3MUECKUX SBICHUN MM (PU3NYECKUX CBOMCTB Tell (KamWUISIPHBIC SBJICHUS, 3aBUCUMOCTh JaBJICHUS
BO3JlyXa OT ero o0b&Ma, TeMIepaTypbl, CKOPOCTH TMpOIlecca OCTHIBAHMS U HArpeBaHUs MPH HU3IYyYECHUH OT IIBETa U3JIydarolen
(mormomaromnieit) MOBEPXHOCTH, CKOPOCTh MCHAPEHHUS BOJBI OT TEMIIEPATyphl KUAKOCTU M TUIOIMIAIN €€ MOBEPXHOCTHU, INEKTPU3ALUS Tl U
B3aMMOJICIICTBUE 3JIEKTPUUYECKUX 3apSAJ0B, B3aUMOJCHCTBHME IOCTOSHHBIX MAarHUTOB, BU3YaJM3allMsl MAarHUTHBIX TMOJE€H MOCTOSIHHBIX
MarHuToB, JEHCTBUS MAarHUTHOTO TOJISl HA MMPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA DJIEKTPOIBUTATENS TIOCTOSHHOTO TOKA):
dbopMynupoBaTh MpPOBEPsIEMbIE MPEANOJIOKEHUS, COOMpaTh YCTAaHOBKY U3 TMPENIOKEHHOTO O00OpYIOBaHUS, OIMUCHIBATH XOJ OMbBITA U
(GhopMyITHUPOBaTh BHIBOJIBI;



BBIIIOJIHATL IPAMBIC HU3MCPCHUA TCMIICPATYPHI, OTHOCHUTEIIFHOM BIAKHOCTHU BO3yXd, CHWJIBI TOKA4, HAIPsKCHUA C MCIIOJIb30BAHUCM
AHAJIOTOBBIX NPUOOPOB M JATYMKOB (PM3MUYECKHX BEJIIMYMH, CPAaBHHBATH pPE3YJIbTaThl H3MEPEHH ¢ Y4€TOM 3aJaHHOW abCONIOTHOU
MOTPEUTHOCTH;

MIPOBOJIUTH HCCIICAOBAHUE 3aBHCUMOCTH OJHOHM (DPM3MYECKOW BEIMYHMHBI OT APYrod C HMCHOJIB30BAHUWEM TPSAMBIX W3MEPEHUH (3aBHCUMOCTH
COIIPOTUBJICHUA MPOBOAHHMKA OT €I0 AJIMHBI, IIOM[AAXW IMOICPCUYHOTO CCUCHHUA U YACJIBHOI'0 COIIPOTUBJICHHA BCUICCTBA IMPOBOAHHKA, CHUJIBLI
TOKa, WJIYIIEro 4epe3 MpPOBOIHHMK, OT HANpPSOKEHUS Ha IMPOBOJHUKE, HMCCIIEJOBAHUE IOCIEIOBATEIBHOIO M IMapauIeIbHOTO COEIMHEHHUN
HpOBOZ[HI/IKOB)I IJIAaHUPOBATH UCCIICAOBAHUC, CO6I/IpaTB YCTAHOBKY W BBIMNOJIHATE U3MCPCHUA, CICAYA MPECAJIOKCHHOMY IJIaHY, (i)PIKCI/IpOBaTB
PE3YIbTAThI HOJ'Iy‘ICHHOfI 3aBUCHMOCTH B BUJIC Ta6J'H/III n Fpa(bI/IKOB, ACJIaTh BBIBOAKLI IO PE3YJIbTaTaM HUCCICIOBAHMA,

MIPOBOJUTH KOCBEHHbIE H3MEpeHUs (PU3MUecKUX BeIMYMH (yIelbHas TEIJIOEMKOCTh BEIIECTBA, CONPOTHUBIICHHWE IMPOBOJHHMKA, padoTa U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKAa): IUIAHUPOBATh M3MEPEHUs, COOUpPATh HKCHEPUMEHTAIbHYIO YCTAHOBKY, CIEIys MPeaIoKeHHOU
HUHCTPYKIUH, U BBIYUCIIATH 3SHAYCHUC BCIIMYHNHBI,

coOroAaTh MpaBuila TEXHUKHU 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM 000PyI0BaAHUEM;

XapaKTepU30BaTh MPUHIUIBI AEHCTBUS N3YYEHHBIX TPUOOPOB M TEXHUUYECKHX YCTPOWCTB C OMOPOI Ha MX OMHCAaHUS (B TOM 4YHCIE: CHCTEMA
OTOIUICHHUA AOOMOB, THUTPOMETpP, IIapoBas Typ6I/IHa, aMIICpMETpP, BOJIBTMETP, CUYETYHK 3HeKT’pI/I‘IeCKOﬁ OHEPruu, OSJICKTPOOCBETUTCIIBHBIC
puOOPbI, HArpeBaTEIbHbIE AEKTPOIPUOOPHI (ITPUMEPHI), FJTEKTPUUECKUE TPETOXPAHUTENH, JIEKTPOMArHUT, AIEKTPOABUTaTelb TOCTOSHHOTO
TOKa), UCIIOJIb3Ys 3HAHUS O CBOMCTBAX (PM3MUECKHUX SBJICHUN M HEOOX0UMBbIe (PM3HUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA M H3MEPHUTENIbHBIE MPHOOPHI MO CXeMaM U CXEMaTHYHbIM PUCYHKaM (KHUAKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATETh BHYTPEHHETO CTOPAHMUSL, SIEKTPOCKOTI, PEOCTaT), COCTABIIATH CXEMbI SIEKTPUUECKHUX
Lenei ¢ MmocienoBaTeIbHbIM U MapajljIeIbHBIM COEAMHEHHUEM JJIEMEHTOB, pa3iinyasi YCJIOBHbIE O0O03HAYEHUS 3JEMEHTOB AJIEKTPUUYECKHX
Lerieit;

MIPUBOJIUTH MPUMEPHI (HAXOAUTh MH(OPMALIUIO O MPUMEPAX) MPAKTUUYECKOTO HCIOJIb30BaHUs (PU3NUYECKUX 3HAHUM B MOBCEAHEBHOW KU3HU
uia o0ecriedyeHus: 0€30MacHOCTH NP OOpalleHUuH ¢ TPUOOpaMu U TEXHUYECKUMHU YCTPONCTBAMU, COXPAaHEHHS 3I0POBbS M COOJIIOJICHUSI HOPM
HKOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKaIOIIEH cpefe;

OCYILIECTBIIATh MOUCK HH(pOpManmu (QU3NYecKoro coiepxaHuss B VIHTepHETe, Ha OCHOBE HUMEIOIIMXCS 3HAHUW M MYTEM CpaBHEHHS
JOTIOTHUTEIbHBIX HICTOYHUKOB BBIACTSATH HHPOPMAIUIO, KOTOPAs SIBJISETCS MPOTUBOPEUMBON UM MOXKET OBITh HEJOCTOBEPHOIA;

WCII0JIb30BaTh MPH BHIMOJHEHUH Y4EOHBIX 3a/laHUi HAYYHO--TIOMYJISPHYIO TUTEPATYPY (PU3UYECKOTO COACpkKAHUS, CIIPaBOYHbIE MaTepUalbl,
pecypcel cetn MHTepHeT, BiajeTh NpuéMaMu KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMUs MH(GOPMALUU U3 OJHON 3HAKOBOM CHUCTEMBI B
APYTYIO,

CO3/1aBaTh COOCTBEHHbIC NMHCBMEHHBIC U KpaTKUE YCTHBIE COOOIIeHUs, 0000mas nHGOpMAIMIO U3 HECKOJIbKUX MCTOYHHUKOB (PU3NYECKOTO
COJIepKaHus, B TOM 4YHCIIe MyOJIMYHO MPEJCTABIATh PE3yJIbTaThl MPOEKTHOM WIIM MCCIENOBATENbCKON NEeSTEIbHOCTH, MPH 3TOM I'PaMOTHO
UCIOJIb30BaTh U3yYECHHBIM MOHATUIHBIN anmapat Kypca (U3UKH, COIPOBOKIATH BRICTYIUICHUE NPE3EeHTALINEH;



® TIpU BBINOJHEHUH yYEOHBIX MPOEKTOB M MCCIEAOBAHUI (PU3MUECKUX MPOIECCOB paCIpeieiiaTh 005S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 3a/1a4aMU, CJICUTD 32 BBIMOJHEHUEM IIaHa JICHCTBUIA M KOPPEKTUPOBATH €r0, aJIeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIA[ B
JEeATEIbHOCTD I'PYIIIBI, BEICTPAUBATh KOMMYHHUKAaTHBHOE B3aUMO/ICHCTBHE, MIPOSBIISS TOTOBHOCTH pa3penarb KOH(PIUKTHL

K koH1y 00y4eHus B 9 kijiacce mpeIMeTHBIC PE3yJIbTaThl HAa 0a30BOM YPOBHE JIOJDKHBI OTPAXXaTh CPOPMHUPOBAHHOCTH y 00OYUAIOMIUXCS YMEHUI:

® JICIIOJIb30BaTh TMOHATHS: CUCTEMa OTCYETA, MAaTEpUAIbHAS TOYKA, TPAEKTOPHUS, OTHOCHUTEIHHOCTh MEXaHHYECKOTO JABIKCHHA, Aehopmarius
(ynpyras, nmiuactu4eckas), TpeHHe, IIEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh U IIEPETrpy3KH, IEHTP TSHKECTH, a0COTFOTHO TBEPIIOE TEIO,
HEHTP TSHKECTH TBEPIOTO TeNa, paBHOBECHE, MEXaHMUYECKHE KOJIeOaHHs M BOJIHBL, 3BYK, HH(PPa3BYK M YIbTPa3BYK, IEKTPOMArHUTHBIC BOJHBI,
IIKaJla JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh M JallbHO30PKOCTh, CHEKTPHI MCIYCKaHWs W TOTJIOIICHUs, anbda-, OeTa- u raMmMa-
W3ITYYEHUs], H30TOIIbI, siJIepHast SHEPTeTHUKaA;

® pasnuyaTh SBJICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEIHOE ABIDKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHIE, CBOOOIHOE
MajiecHue Tell, PaBHOMEPHOE JBIDKCHHE II0 OKPY)KHOCTH, B3aMMOJCHCTBHE TeJ, PEaKTHBHOE [BIKEHHWE, KojeOaTelbHOe IBIDKEHHE
(3aTyxaromue W BBIHYXJECHHbIE KOJeOaHHs), PE30HAHC, BOJIHOBOE [BHKEHHE, OTPa’KEHUE 3BYKa, NPSIMOJMHEWHOE paclpoCcTpaHEeHHE,
OTpaKEHHE W TPEIOMIICHHE CBETA, TMOJIHOE BHYTPEHHEE OTPKEHHE CBETA, PAa3JIo’KeHHE OEIIOro CBeTa B CIIEKTP M CIOKECHHE CIEeKTPaITbHBIX
I[BETOB, [HUCIIEPCHS CBETa, C€CTECTBEHHAs pPaIMOaKTUBHOCTh, BO3HHKHOBEHHE JIMHEHYATOTO CIIEKTpa W3JIyUeHHs) IO OIHCAHWIO WX
XapaKTePHBIX CBOMCTB M HA OCHOBE OTBITOB, IGMOHCTPUPYIOIINX TAHHOE (PU3UIECKOE SBIICHHE;

® pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (PH3UYECKUX SIBJICHUN B OKPY)KAIOIIeM MUpPE (B TOM YHcCIie PU3NIECKUE SBICHUS B PUPOJIC: TIPUIIABEI
U OTIUBHI, ABIWKeHHWE IUiaHeT COJIHEYHOW CHCTEMBbl, PEaKTUBHOE [BI)KCHHE J>KHUBBIX OPraHW3MOB, BOCIHPHUSATHE 3BYKOB J>KHBOTHBIMH,
3eMJICTPSICCHUE, CECMUYECKUE BOJHBI, I[yHAMH, 3XO, [BETa TEJ, ONTHYECKHE SIBJICHUS B MPHUPOZE, OMOJIOTHYECKOe ACWCTBUE BUANMOTO,
yIbTPadUOIETOBOTO U PEHTTCHOBCKOTO H3JIyUEHH, €CTECTBECHHBIN PaJMOAKTUBHBIA ()OH, KOCMUYECKUE JIy4H, PAIMOAKTUBHOE W3ITy4CHUE
MIPUPOHBIX MUHEPAIOB, NEHCTBHE PAaIMOAKTUBHBIX H3JIydCHH Ha OpPraHWU3M YeIOBEKa), NMPH TOM IEPEBOIUTH MPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIJICIATH CYIIECTBEHHBIC CBOMCTBA (MMPU3HAKHN ) (PU3HUYCCKUX SIBJICHHIA;

® OIKCHIBATh U3YYCHHBIC CBOMCTBA TE M (PU3MUYECKHE SIBICHUS, UCTIOB3Ys (PU3MUYECKHE BETMUMHBI (CPEIHSS 1 MTHOBEHHAsI CKOPOCTh Teja MpH
HEPaBHOMEPHOM JIBXKCHHH, YCKOPEHHE, TIepEeMEIlEHHEe, TyTh, YIJIOBas CKOPOCTh, CHJIa TPEHHUS, CHJIA YIPYTrOCTH, CHJIa TSKECTH, YCKOPCHHE
CBOOOJTHOTO TMaJCHHs, BEC TEla, MMIYJIbC Tejla, MMITYJbC CHJIbI, MEXaHH4YecKas pabdoTa W MOIIHOCTh, MOTCHIMAIbHAS HEPrUsl Tela,
MOJIHATOTO HAJ| MOBEPXHOCTHIO 36MJIH, TIOTCHIIMAIbHAS YHEPTUS CIKATOW MPYKUHBI, KHHETHUYECKAsl YHEPTUs, TOJIHAS MEXaHUYeCKas DHEPTHs,
MEPUOJ M 4YacToTa KOJIeOAHWH, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTejb MPEJIOMIICHHUS CpPEbl), TIpU
ONMCAHUM MPABUIBHO TPAKTOBATh (PM3UUECKUIN CMBICI UCHOJIb3YeMbIX BEIMUYUH, 0003HAUEHUS U €IWHULIBI (U3NUYECKUX BEIMYUH, HAXOAUTh
(dopMynbl, CBS3BIBAIOLINE JAHHYIO (HU3UYECKYI0 BEJIWYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTh TpadUKHd HU3YYEHHBIX 3aBUCUMOCTEH
(bu3nUecKux BEIUYMH,

® XapaKTepHu30BaTh CBOMCTBA Tel, (GU3MUECKUE SIBICHHS M MPOLIECCHI, UCIOJIB3Ys 3aKOH COXPAaHEHHs SHEPruH, 3aKOH BCEMHPHOIO TATOTEHUS,
MPUHLUI CYNEPIO3ULUHN CUJI, IPUHIUII OTHOCUTENIbHOCTU [ anuies, 3akoHbl HpI0TOHA, 3aKOH COXPaHEHHs] UMITYJIbCa, 3aKOHBI OTPAXKCHUS U



IIPEJIOMJIEHUSI CBETA, 3aKOHBl COXPAHEHHUs 3apsI0OBOTO M MAacCOBOIO YHMCEN IPU SIIEPHBIX PEAKLUUAX, IPU 3TOM JaBaTh CIOBECHYIO
(bopMYITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKEHUE;

0OBSICHATDH (PU3NUECKHE TIPOLIECCH M CBOMCTBA TEJI, B TOM YMCIIC M B KOHTEKCTE CUTYallnii MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATD
MPUYNHHO--CJICJICTBEHHBIE CBS3H, CTPOUTH OOBSCHEHHWE W3 2—3 JIOTMYECKHX IIaroB ¢ OMOPOH Ha 2—3 M3YYeHHBIX CBOWCTBA (DU3UYECKUX
SBJICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacuéTHble 3a1aud (ONUparoIIMecs Ha CUCTEMY U3 2—3 ypaBHEHUM), UCHOJIb3Ys 3aKOHBI U ()OPMYJIbl, CBSI3bIBAIOIINE (PU3HMUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3aJ1a4M 3alKMChIBATh KPATKOE YCIIOBHE, BBISBIISTH HEJIOCTAIOLIME WIN U30bITOYHBIE JaHHbIE, BBIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE Ui PElICHUs, TPOBOJUTH PACUETHI U OLIEHHWBATh PEATUCTHUYHOCTD MOJYYEHHOTO 3HAYEHMsI (PU3UUECKO i
BEJIMYUHBL;

pacrno3HaBaTh MpOOJEMBbl, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIM (PU3NYECKHX METOJOB, UCIOJb3Ysl ONMHMCAHUE WCCIIEOBaHUS, BBIACIATH
MIpOBEpsiEMOE TPEAINOJI0KEHHE, OLIEHUBATh MPAaBWIBHOCTh MOPSJIKa IPOBEIEHUS HCCIEIOBAaHUSA, JAeNaTh BBIBOJbI, HHTEPIPETHPOBATDH
pe3yNbTaThl HAOIIOIEHUH U OIBITOB;

MIPOBOJUTH OIBITH M0 HAOMIOACHUIO (PU3MUYECKUX SBJICHUM WM (U3MYECKHX CBOMCTB Tesl (M3ydeHHE BTOporo 3akoHa HpioToHa, 3akoHa
COXPaHEHHUs SHEPTUH, 3aBUCUMOCTb NepHoa KojeOaHui NPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTh OT
aMIUTUTYAbl MaJIbIX KoOJI€OaHMH, NPAMOJMHENHOE paclpOCTPAHEHUE CBETA, pPa3jioKeHHe Oeoro cBeTra B CHEKTP, H3y4€HHE CBOMCTB
n300pakeHUsl B IIJIOCKOM 3€pKajle M CBOMCTB M300pakeHHsI IpeaMeTra B coOuparoliedl JuH3e, HaOIIoJEeHHE CIUIOIIHBIX M JIMHEHYaThIX
CIIEKTPOB U3IyYEHHUS): CAMOCTOSITEIPHO COOMpATh YCTAHOBKY W3 M30BITOYHOTO Habopa 0O0OpYJAOBaHHUsS, OMHUCHIBATH XOJ[ OIBITA M €ro
pe3ynbTaThl, ((OPMYIUPOBATH BBIBOIBI;

IIPOBOJIUTH NPU HEOOXOJMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONpeielisis CpeaHee 3HaueHHe n3MepseMoil BeanuuHbl ((HOKycCHOE paccTosHue
coOmparoIeil JIMH3bI), 000CHOBBIBATH BHIOOP CIIOC00a M3MEpeHus (M3MEepUTEIHLHOTO Tprbopa);

IIPOBOJIUTH MCCIIEI0OBAaHUE 3aBUCUMOCTEH (DPU3NUECKUX BEJIUYMH C UCHOJIb30BAHUEM MPSAMBIX U3MEPEHHH (3aBUCHUMOCTh IIyTH OT BPEMEHHU NIPH
PaBHOYCKOPEHHOM JIBM)KEHMM 0€3 HadaJabHOM CKOPOCTH, MepHoJa KojeOaHHM MaTeMaTHYeCKOro MasTHMKA OT JJIUHBI HUTH, 3aBUCUMOCTH
yIjla OTpaXKeHUsl CBeTa OT yIJla MaJeHusl U yria HpeloMIIEHUs OT yIJla MaJeHus): IIAHUPOBaTh HUCCIEI0BAaHUE, CAaMOCTOSITEIbHO COOMpATh
YCTaHOBKY, (DPMKCHPOBATh PE3yJbTaThl MOJYYEHHOH 3aBHCHMOCTH (M3UYECKUX BEIWYMH B BUAE TaOIMIl U TpauKOB, AeJaTb BBIBOJBI IO
pe3yibTaTaM MCCIeIOBaHUS;

IIPOBOJIUTh KOCBEHHBbIE HM3MEpEeHMsI (DU3MUYECKMX BEIMYMH (CpeiHss CKOPOCTh M YCKOpPEHHME Tejla IpU PaBHOYCKOPEHHOM JIBXKEHMHHU,
YCKOpEHUE CBOOOJHOTO MaJIeHUs, KECTKOCTh NMPYKHUHBI, KOYPPULIUEHT TPEHUS CKOJIbKEHUs, MEXaHu4eckasi paboTa U MOLIHOCTb, 4acTOTa U
nepuoja KoiebaHWH MaTeMaTH4ecKOro M MPY)KMHHOTO MAasTHUKOB, ONTHYECKas Cuiia coOuparonied JUH3bI, pPaguMoaKTUBHBINA (OH):
IUTAHUPOBATh M3MEPEHMs, COOMpaTh SKCIEPUMEHTAJbHYI YCTAHOBKY M BBINOJHATH W3MEPEHUs, Clenysd MpPeSIOKEHHOH HHCTPYKIHH,
BBIYMCIIATh 3HAYCHHUE BEJIMUHUHBI U aHAIM3UPOBATh MOJTYYEHHbIE PE3YJIBTAThl C YUETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI;

coOuro1aTh MpaBmiia TEXHUKU O€30MIaCHOCTH MPU paboTe ¢ J1abopaTopHbIM 000pYIOBAHUEM;



® pa3nInuaTh OCHOBHBIC NMPU3HAKH M3YYCHHBIX (DM3MUECKHX MOJENICH: MaTepuaibHas TOYKa, aOCOIIOTHO TBEPIOE TEJO, TOUCYHBIA MCTOYHHK
CBETa, JIy4, TOHKAs JIMH3a, IUTaHETapHask MOJIE)Ib aTOMa, HYKJIIOHHAs! MOJIEJIb AaTOMHOTO SIpa;

® XapaKTepU30BaTh IMPUHLMIBI JEHCTBUS M3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPOM Ha MX ONHMCaHUA (B TOM 4YHCIE:
CIIMAOMCTpP, AATYUKHU IIOJIOKCHUA, PACCTOAHUA M YCKOPCHHA, paKETa, 3XO0JIOT, OYKH, ICPUCKOII, (i)OToaHHapaT, OIITUYCCKHE CBCTOBO/JBI,
CIIEKTPOCKOI, JIO3UMETp, Kamepa BHIbCOHA), WCHOJBL3YS 3HAHUS O CBOWCTBAX (PH3MYCCKHUX SIBJICHHA W HEOOXOIUMBIC (DU3HUYECKUE
3aKOHOMEPHOCTH;

® HCIIOJB30BAaTh CXEMBI U CXEMATUYHBIC PUCYHKH H3YYCHHBIX TCXHHUYCCKUX y0Tp01>iCTB, HU3MCPUTCIIbHBIX HpI/I60pOB U TEXHOJIOTHUYCCKUX
MIPOLIECCOB TPU PEIICHUH Y4YEOHO--TIPAKTUYECKUX 3a/]ay, ONTUYECKHUE CXEMBbI JJIsi MOCTPOCHUS H300paKEHUH B IUIOCKOM 3€pKajie U
cobuparoIei JIuH3e;

® [IPUBOJUTH MPUMEPHI (HAXOAUTh MH(OPMALIMIO O MPUMEPAX) MPAKTUUECKOTO HCHOJIb30BAHUS (PU3NUYECKUX 3HAHUM B MMOBCEAHEBHOW KU3HU
T o0ecriedeHuss 0e30MacHOCTH TP OOpAIEHUH ¢ TPHOOpaMU U TEXHHYECKUMHU YCTPOHUCTBAMH, COXPAHEHHS 3JI0POBbS M COOJTIOJICHUSI HOPM
HKOJIOTUIECKOTO MOBEICHUS B OKPYKAIOIICH Cperie;

® OCYIIECTBIIATh MOUCK MHpOpMAIMK (U3NYECKOro cojiep:kaHusi B MHTepHeTe, caMocTosTeNnbHO (GOPMYIUpPYsS! MOMCKOBBIM 3alpoc, HAXOAUTh
IIyTH ONpPEJIENIEHNS JOCTOBEPHOCTH MOIy4Y€HHOI HH(OPMAIMK HA OCHOBE UMEIOIIMXCS 3HAHUI U JOTIOJTHUTEIbHBIX HCTOYHUKOB;

® JICIIOJIb30BaTh MPH BHIMOJHEHUH YIeOHBIX 3aJlaHU HAYYHO--TIOMYJISIPHYIO JIUTEPATypy (HU3NIECKOTO COACPIKaHUs, CIIPABOYHBIC MaTepHAlIbI,
pecypcel cetrn VIHTepHET, BlajeTh NMpUEMaMU KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs WH(GOPMAIMK U3 OJHON 3HAKOBOW CHCTEMBI B
ApPYTy1o;

® C03/1aBaTh COOCTBEHHBIC TMCHMEHHBIE M YCTHBIE COOOIICHHUS Ha OCHOBE MH(OPMAITUHN M3 HECKOJIBKHX HCTOYHUKOB (PH3UIECKOTO COICPIKaAHUS,
MyOJIMYHO TIPEACTABIATh PE3YJIbTaThl MPOCKTHON MM MCCIIEIOBATEIBCKOM NEATEIbHOCTH, IPU 3TOM I'PAMOTHO HCIOJIb30BAaTh WU3yYCHHBIH
MOHATUHHBIN amnmapaTr M3y4aeMoro pasjena (HU3UMKH W CONPOBOXKIATh BBICTYIUICHHE IMpPE3CHTAIMeld ¢ Yy4€TOM OCOOCHHOCTEH ayIuTOpHUH
CBEPCTHHKOB.

Koppekunonno-pa3suBammas padoTe Ha ypoKe, HallpaBJIeHHAasl HA peaJin3aluio 0co0bIX 00pa3oBaTe/bHbIX NOTPeOHOCTel yyamuxcs ¢ 3I1P:
CTpOUTH O0y4YeHHE C YUETOM MHAMBUAYaAIbHBIX ocoOeHHOcTel ydamuxcs ¢ 3[1P u crnenuduku ycBoeHHs] MMM 3HAHUHW, YMEHUU U HABBIKOB, KOTOPOE
MIPEIoIaraeT:

"Mo1IaroBoe» MpeabsBICHUE MaTepualia, OT YaCTHOTO K O0IIeMy;

JI03UPOBAHHAs TOMOIIb B3POCIIOTO;

WCIOJIb30BAHUE CIICIUATBHBIX METOJOB, MPHUEMOB U CPEICTB B COOTBETCTBUM C pekoMeHmanusmu crnernuanuctoB [IJICIIK, cnocoOGcTByrommx Kak
o0miemMy pa3BUTHIO O00YJaroImIerocs,, TaK U KOMIEHCAIUA MHIUBUIYAIbHBIX HEIOCTAaTKOB Pa3BUTHs (ClelUaIbHbIE yIIpakKHeHUs A pa3Butus BIIOD,
ucrnosib3oBanre noBbimieHuss MK T-KoMIeTeHTHOCTH yJaluxcsi Kak Cpe/iCTBa KOMIICHCALUY HAPYIICHHBIX (DYHKIIUI — OT OpUEHTAINH Ha KIIaBUAType
1o opuentauu B MOC mkossl U 00pa3oBaTenbHBIX pecypcax HHTEPHET);



pa3paboTKy XOpOLIO CTPYKTYPUPOBAHHOTO MaTepHaia, COJEpXKAIIero Omopsl ¢ JeTalu3anuer B (JopMe aJropuTMOB, 0Opa3OB BHIIOJHEHUS 33aHUM
JUTSE KOHKPETU3AlUU JCHCTBUH TIPH CAMOCTOSATEILHOH paboTe;

TIIATEIbHBIN 0TOOP U KOMOMHMPOBAHKUE METOIOB U MPUEMOB OOYUEHHUS C 1IEJTbI0 CMEHBI BUJIOB JICATEIILHOCTH JIeTEeH, U3MEHEHHUS B HEW JOMUHAHT HOTO
aHaJIM3aTopa, BKIIOYEHHUS B pab0Ty OOJIBIIMHCTBA aHAIM3ATOPOB;

MMOCTOSIHHO CTUMYJIHPOBATh IMO3HABATEIHHYIO aKTUBHOCTH, TOOYXIaTh HHTEPEC K ceOe, OKPYKAIOIIeMy NMPEJAMETHOMY U COIMAIIBHOMY MHPY (3a1aHUS
MPOOIEMHO-TIONCKOBOTO XapaKTepa, CO3/IaHNe CUTYallHH YCIIeXa, BAKTOPUHBI U KOHKYPCHI H T. 11.);

WCIIOJIb30BATh CIEIUATbHBIE TPUEMBI U YITPAXKHEHUS (B COOTBETCTBUU C PEKOMEHIAIUSAMH Tearora-rcuxosora) no GopMHUpOBaHUIO MPOU3BOJIHLHOCTH
perymsiuu JesTeIbHOCTH U MOBEICHUS, CTOMIN3AIIUN €0 SMOIIMOHAIBHOTO (POHA;

CTUMYJUPOBATh KOMMYHUKATUBHYIO aKTUBHOCTh U 3aKPEIUISITh peUeBbIe HABBIKM (B TOM YHWCJIE 10 MUCHbMY W YTCHUIO), BEIPAOOTAaHHBIC HA 3aHATHSIX C
YUTUTEIIEM-JIOTOMEI0M (J1e(heKTOJIOTOM) B COOTBETCTBUH C €T0 PEKOMEHAAIUSIMU;

WCIIOJIHb30BATh CICIIHATBHBIC YIIPAXHEHUS JIs1 PA3BUTHSI OPUCHTHPOBKH B IPOCTPAHCTBE, KOOPAMHAIINH JABW)KCHUH, peUeIBUTATEIIHHON KOOPAMHAIINHN U
MEIKOW MOTOPHUKH: KUHE3UOJIOTHYECKHUE, IOTOPUTMHUIECKHUE, CIICIIMATFHON HAMPaBICHHOCTH (PM3MUHYTKH | TIAY3bI U Jp.;

co3gaBaTh arMocgepy A00poKeIaTeTbHOCTH Ha YPOKE C LIENbI0 MPEAyNpPekAeHUs HETaTUBHOTO OTHOILIEHHUS 00OydYaroUlerocs K CUTyalluH IIKOJbHOTO
00y4eHus B 11esoM, (popMupoBaHus yueOHON MOTHBAITUH.

Buanl nesareILHOCTH:

VY4eHuKy/ydeHUKaM JTOCTYHBI BCe BUJIbI YUEOHON JESITENbHOCTH, HO MPEANOUYTUTEIbHBIMU SBIISIFOTCS CIEAYIOIIHE:
— YCTHBII OTBET,

— COCTAaBJICHUE/3aM0THEHNE TaOIUIIBL,

— TOI00P/TIOUCK MTPUMEPOB,

— MOUCKOBas pabora.

D opMbI KOHTPOJISE

IIpennonaraercs ocyiecTBICHUE IPOMEKYTOUHOTO KOHTPOJIS B pa3HbIX hopmax:
— omnpoc

— YCTHBIN OTBET

— MUCbMEHHBIN OTBET

— TECTUPOBAHUE

— caMoCTOATeNIbHAs paboTa

— IpoeKkTHas padora



TEMATHYECKOE IINTAHMPOBAHUE

7 KJIACC
Ne HaunmeHoBaHMe pa3iesioB U Konyectso 1acos DiekTponHbie (U(POBLIE)
n/n TeM NpOrpaMmel Bceero KoHTpoabHbIE padoThl IpakTnyeckue padoThl 00pa3oBaTeIbHbIE Pecypehbl
Pazgen 1. ®usuka u eé poJib B IO3HAHMM OKPY’KAIOLIEr0 MUPa
11 CrapToBasi TMarHOCTUKA. 5 bubmuoreka [TOK
' dusmKa - HayKa o IPUPOJIEe https://m.edsoo.ru/7f416194
bubnuoreka [JOK
1.2 ) 2 1
HISHHCCICHE BETHTHHEL https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHaYYHBIN METO 5 1 bubmuoreka [JOK
' TIO3HAHHSI https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3znean 2. [lepBoHayajibHbIe CBeICHUSI O CTPOEHUH BeIeCTBa
21 CTo0eHie BelecTsa 1 bubnnoreka [JOK
' TPOCHHE BEllecTs https://m.edsoo.ru/7f416194
59 JIBmKeHMe U B3aMMOJICHCTBHE 5 1 bubmnoreka IIOK
' YACTHUIL BEIECTBA https://m.edsoo.ru/7f416194
53 ArperaTHbIE COCTOSHUS 5 bubnunorexa [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
HUroro no pazpery 5
Pa3nen 3. /IBuikenune u B3auMojeiicTBue Te
bubnuoreka [TOK
3.1 M 3
CXAHTIECKOE Appiceiie https://m.edsoo.ru/7f416194
Bbubnnoreka [TOK
3.2 u 4 1
HEPLIT, MACCd, TIOTHOCTS https://m.edsoo.ru/7f416194
bub. OK
3.3 Cuna. Bunpr cuin 14 1 2 nommorexa I

https://m.edsoo.ru/7f416194
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HWroro no pasneny 21

Pasnen 4. JlaBjieHue TBEPABIX TeJI, AKUAKOCTEH M ra30B

Hasnenue. [lepenava nasienus

4.1 TBEPALIMH TEJIAMH, KUIKOCTIMU 3 Bubmrorexa LIOK
) Pa » AU https://m.edsoo.ru/7f416194
M razamu
4.2 JlaBrieHue KUIKOCTH 5 bubmuorexa LIOK
' A https://m.edsoo.ru/7f416194
b K
4.3 ATMochepHOe TaBiicHHE 6 nGmworeia 11O

https://m.edsoo.ru/7f416194

44 JleificTBHE KUAKOCTU U Ta3a Ha 7 1 3 bubnunoteka [TOK
' HOrpyXEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Wtoro no pazneny 21
Paznen S. PaGora n MomiHOCTh. JHEpIrus
bubnnoreka [JOK
>1 Pabora n mommocTs 3 ! https://m.edsoo.ru/7f416194
bubnnoreka [JOK
5.2 II 5 1
POCTBIE MEXAHMIMEL https://m.edsoo.ru/7f416194
bubmnoreka IIOK
5.3 M 4 1 1
CRaHIHecka SHEpTA https://m.edsoo.ru/7f416194
HUroro no pazneny 12
Pe3sepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB I1O0 68 3 12
[MPOTPAMME
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8 KIIACC

KoanuecTBo 9acoB

Ne HaumenoBaHue pa3jiesioB u DJIeKTPOHHBbIE (HU(PPOBHIE)
n/n TEM NPOIpaMMbl Bcero KoHnTpo/abHbIe pagoThl IIpakTHYecKkHe padoThbl 00pazoBaTeIbHbIE PeCypehbl
Pa3nen 1. TenuioBble siBJICHAS
BxonHO# KOHTPOIIE. Butmorexa LOK
11 Crpoetine i cpoiictsa ! https://m.edsoo.ru/7f4181ce
BeIlleCTBa
bubnunoreka [JOK
12 Tenosbie mpoveccs! 21 . S https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznes 2. DjieKTpUYecKUe U MATHUTHBIE SIBJIEHMSI
DNeKTpUUECKUe 3aps/Ibl. BuGmiorexa LIOK
21 BapﬂmeHHer et I ! ! https://m.edsoo.ru/7f4181ce
B3aMMOJIEICTBUE
29 ITocTostHHBII 20 1 7 bubnnoreka [JOK
' SIIEKTPUYECKHUI TOK https://m.edsoo.ru/7f4181ce
bubmnoreka IIOK
2.3 M 6 1 15
ATHITHBIC ABICHIA https://m.edsoo.ru/7f4181ce
24 OneKTpoMarHuTHas 4 bubnunorexa [JOK
' UHTYKIAS https://m.edsoo.ru/7f4181ce
HUroro no pazneny 37
Pe3sepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB
- 68 3 145

1O TPOTPAMME
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9 KJIACC

Ne HanmenoBanue pasaesos n | KommiecTso yacos DiekTponHbie (IH(PPOBDIE)
n/n TEM NPOIpaMMbl Bcero KoHnTpo/abHbIe pagoThl IIpakTHYecKkHe padoThbl 00pazoBaTeIbHbIE PeCypehbl
Pa3nen 1. Mexanndeckue siBJICHUSI
B i .
1.1 Miiiiii:;izpo:;mwne " 10 1 bubmotera OK
' A https://m.edsoo.ru/7f41a4a6
CII0COOKI €T0 OIMUCAHUS
bubnuoreka [JOK
1.2 B 7 20 1 3
SAMMOACHCTBHE Tell https://m.edsoo.ru/7f41a4a6
bubnmoteka [IOK
1. 1
3 3aKOHEI COXpaneHIA 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasnen 2. MexannuecKue Koj1e0aHusi M BOJIHDI
bubnnoreka [JOK
2.1 M o 7 3
CRATIIACCKAE KOTCOAIA https://m.edsoo.ru/7f41a4a6
bubnnoreka [JOK
2.2 M .3 8 1 3
CXAHUICCKHE BOTHBL BYK https://m.edsoo.ru/7f41a4a6
HUroro no pazpery 15
Pazpnen 3. DjieKTpOMarHuTHOE T0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNeKTPOMAarHUTHOE II0JIE | 6 5 Bbubmmorexa [IOK
' SIIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
HUroro no pazaeny 6
Pasgen 4. CBeToBbI€e ABJICHUSA
41 3aKoHBI pacIpocTpaHEHUsI 6 5 Bbubmmorexa [IOK

CBE€Ta

https://m.edsoo.ru/7f41a4a6
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492 JIuH3BI U onTHYECKUe 6 3 Bubmnoreka [TOK
' nprOOpBI https://m.edsoo.ru/7f41a4a6
43 Pasnoxenne 6emoro ceera B 3 ) Bbubnuoreka [JOK
' CIIEKTp https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3nen 5. KBanToBbIE SIBJIeHUS
51 Hcnyckanue u norsiouieHue 4 1 bubanorexa [JOK
' CBETA aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHHEe aTOMHOTO sIIpa 6 1 Bubamorexa LIOK
' » s https://m.edsoo.ru/7f41a4a6
bubnmoteka [IOK
. s 7 1
53 FICPHBIC peaKiH https://m.edsoo.ru/7f41a4a6
HUroro no pazzuery 17
Paznen 6. IloBTOPHTE/ILHO-0600111A101IIMIT MOAYJIb
ot [oBToOpenue u 0606(];[6HI/16 . , Bubmorexa LIOK
' COMCPIAMIA Kypea QU3Hit https://m.edsoo.ru/7f41a4a6
3a 7-9 kmacc
HUroro no pazaeny 9
OBIIEE KOJIMYECTBO HACOB 102 97

10 TIPOTPAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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le/l peaindanuu nmporpaMmsl HCIOJIbB3YHOTCHA y‘[eﬁHI/IKI/I, BKJ/IIOYCHHBIC B (l)e[[epaﬂbl—[blﬁ nmepevIcHb:

1. Tepweimkun U. M., MBanoB A. U. YueOnuk. «®@usuka». 7 kinacc. Mocksa. “IIpocsemenue”. 2023
2. Tlepenukun U. M., UBanoB A. . Yuebnuk. «®@usnka». 8 kimacc. Mocksa. “TIpocsenienne”. 2023

3. Hepemukun U. M., I'yrauk E. M., UBanoB A. 1., [letpoBa M. A. Yuebnuk. «®usuka». 9 xinacc. Mocksa. “Ilpocsemenue”. 2023



