[Ipunoxenne xk OCHOBHOM 00111€00pa30BaTEIHLHOM
IIporpamMMe OCHOBHOTO OOITIETO 00pa3oBaHMs
MAQY- COIll c.MunaeBku

(yrBepknena mpukazom ot 30.08.2023 1. Ne 63)

Padouasi nporpamma no ¢gpusuke aJsi /-9-X KJaccoB

IHosicHUTEILHAA 3aIIUCKA

PaGouas nporpamma no ¢u3uke Ha ypoBEHb OCHOBHOTO 00111eTr0 00pa3oBaHus A oOyuaromuxcst /—9-x
ksaccoB MAOVY-COLII c¢. MunaeBku AcuHoBckoro paiiona Tomckoii obnactu pa3paboTaHa B
COOTBETCTBHH C TPEOOBAHHSIMH:

o ®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
Denepanuny,

o mnpukaza MunmnpocsemieHus ot 31.05.2021 Ne 287 «O6 ytBepxaeHuu deaepanbHOro
rOCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTa OCHOBHOT'O OOIIEr0 00pa3oBaHUs,

o mnpukaza MunmnpocsemeHus ot 18.05.2023 Ne 370 «O6 yTBepxkaeHuu ¢eaepaibHOi
00pa3oBaTeNbHON MPOTPaMMbl OCHOBHOTO 00IIeT0 00pa3oBaHUs,

o mnpukaza Munmnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka opranuzanuu u
OCYIIECTBIIEHHUSI 00pa30BaTEIbHON JIEATEILHOCTH M0 OCHOBHBIM 00I1Ie00pa30BaTeIbHBIM
nporpamMMam — o0pa3oBaTeNIbHBIM IPOrpaMMaM HayaJlbHOTO OOIIEro, OCHOBHOTO OOIIEro U
cpemHero odmiero o0pa3oBaHUs»;

e KOHIEMIMHU NpenojaBaHus yuyeOHoro npeamera «Duznkay,

o CII 2.4.3648-20 «CanuTapHO-3MHIEMHOJIOTUIECKHE TPEOOBAHUS K OPraHU3AIUSIM BOCTIHTAHHS
¥ 00y4eHus1, OT/bIXa M 037J0POBJICHHUS AETEl U MOJIOJEKN», YTBEPKACHHBIX IOCTAHOBJICHUEM
TJIaBHOTO caHuTapHOTO Bpada ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTUBBI U TPEOOBaHUS K 00ECTIEUCHHIO
6e3omacHoCTH U (MiIK) O€3BPEAHOCTH TS YeoBeKa (JaKTOPOB CPeIbl OOUTAHUSY,
YTBEP)KJICHHBIX TOCTAHOBJIEHUEM IJIaBHOTO caHUTapHOro Bpada ot 28.01.2021 Ne 2;

e y4eOHOTO IUIaHa OCHOBHOTO 00111ero o0pa3zoBaHus, yrBepxkaeHHoro npukazoM I'bOY «Cpennss
mkoia Ne 1» ot 31.08.2023 Ne 175 «O6 yTBepk/1eHUM OCHOBHOW 00pa30BaTebHON
IIPOrpaMMbl OCHOBHOT'O OOIIETO 0Opa30BaHUsI»,

e (enepanbHOil paboueil mporpamMmbl 0 ydeOHOMY npenMeTy «DU3uKay.

ITporpamma 1o ¢pu3nke Ha ypoBHE OCHOBHOTO OOIIEro 00pa30BaHMs COCTABIEHA HA OCHOBE MOJI0KEHUHN U
TpeOOBaHUH K pe3ylbTaTaM OCBOCHMs Ha 0230BOM ypOBHE OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMmBbl,
npencrasieHHbx B DI'OC 00O, a Takxke ¢ yuetoM ¢eaepanbHOi paboueli mporpaMMbl BOCHIUTaHUS U
Konnenmuu npenogaBanust yaeoGHoro npeamera «PU3uKa.

Copep:xanue mporpaMMsbl Mo (GU3HMKE HAMPaBICHO Ha (OPMUPOBAHUE €CTECTBEHHO- HAYYHOM
TPaMOTHOCTH OOYYArOIIMXCSI M OPTaHU3AIMIO0 H3yUYeHUs (PU3UKHU Ha IESITEIIbHOCTHOM OCHOBE. B
mporpaMMe 1o (pu3uKe yUUTHIBAIOTCS BO3MOXKHOCTH YU4e€OHOTO MIpeIMeTa B peain3auu TpeOoBaHu
dI'OC 00O K IaHUPYEMbIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yabTaTaM 00yUYeHHs, a TAaKKe
MEXITPEIMETHBIE CBSA3H €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus.

[Tporpamma 1o Gu3MKe yCTaHABIMBACT pacupeeieHue yueOHOro MaTepuana o rojam ooyuenus (mo
KJ1accaMm), MpejiaraeT MPUMEpHYIO ITOCIeJ0BaTeIbHOCTh H3YYCHUS TEM, OCHOBaHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJICPKAHMS U yUeTe BO3PACTHBIX OCOOCHHOCTEH 00Yy4atoLIXCsl.



[Tporpamma o usuke pazpaboTaHa ¢ MENbI0 OKa3aHUS METOJAMYECKON MOMOIIY YIUTEIIO B CO3JaHIH
paboueii mporpaMMBI 10 y4eOHOMY MPEIMETY.

dusnKa ABISETCA CHCTEMOOOPA3YyIOIIMM JIJIsi €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEAMETOB, MIOCKOJIBKY
(bu3HUYeCKre 3aKOHBI JIe)KAaT B OCHOBE MIPOIIECCOB U SBIICHUH, H3y4aeMbIX XUMHUEH, OUOJIOTHEH,
acTpoHOMUEH U (pU3nYecKoit reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KApTUHY MUDA,
MIPEIOCTaBIIICT HanboIIee ICHbIe 00pa3Ilbl MPUMEHEHUSI HAYYHOT'O0 METO/1a TTO3HAHMS, TO €CTh CIIoco0a
MOJyYEeHUS] JOCTOBEPHBIX 3HAHUI O MUPE.

Opna 13 r1aBHBIX 33124 GU3NYECKOT0 00pa30BaHUs B CTPYKTYpe 001Iero o0pa3oBaHusi COCTOUT B
(bopMHpPOBaHNYN €CTECTBEHHO-HAYYHOU I'PAaMOTHOCTH U MHTEpeca K HayKe y 00ydarommxcsl.

I/ISyLICHI/Ie (1)I/I3I/IKI/I Ha 0a30BOM YPOBHE mpearmnoara€t OBJIaaACHUC CICAYIOIUMU KOMIICTCHTHOCTAMHU,
XapakTCPU3YIOIIHUMHU €CTCCTBCHHO-HAYYHYO I'PAMOTHOCTb.

e HAy4YHO OOBSCHSTH SIBJICHUS;

e OLIGHUBATh U MOHUMATh OCOOEHHOCTH Hay4YHOTO HCCIIEIOBAHNUS;

e UWHTEPHPETUPOBATH JAHHBIC M MUCIOIB30BaTh HAYYHBIC I0KA3ATEIHCTBA ISl IOJTyUCHUS
BBIBOJIOB.

Henu uzydyenus: Gu3uku Ha ypoBHE OCHOBHOTO 00111eT0 00pa3oBanus onpeaesneHsl B Konuenmn
npenojaBaHus ydyeOHoro npeamera «Ou3uka» B 00pa3oBaTeIbHbIX OpraHu3zanusx Poccuiickoi
denepanyy, pearn3yoOX OCHOBHBIE 0011e00pa30BaTeIbHBIC IPOTPAMMBI, YTBEPKICHHOU PEeLICHUEM
Kosmnerunn MunucrepctBa npocserienus Poccuiickoit denepannu (mporokos ot 3 aexadbpst 2019 roga Ne
[TK4zH).

Hean n3ydyenus pusuku:

pHUOOpeTeHNEe UHTEpeca U CTPEMIIEHUS 00yJaloUIMXCsl K HAyYHOMY W3YYEHHIO PUPO/IB,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

pa3BUTHE MPEJICTABICHUN O HAYYHOM METOJE M03HaHUs U (OPMUPOBAHNE UCCIIEIOBATEIBCKOTO
OTHOLICHHUS K OKPYXKAIOLIUM SIBICHUSM;

(hopMHpOBaHNE HAYYHOTO MUPOBO33PEHUSI KaK pe3ysibTaTa U3y4eHHsI OCHOB CTPOEHUS MaTepUn
U QyH/IaMEHTAIbHBIX 3aKOHOB (PU3HKH;

(hopMHpOBaHUE MIPEICTABICHUN O POy (PU3UKH TSl pa3BUTHSL IPYTHX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE NIPEJICTABICHUN O BO3MOXKHBIX cepax Oynymel npodeccnoHanbHOM 1eATeIbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JlabHEHIIEMYy 00y4EHHIO B 3TOM HalpaBJICHUH.

JlocTukeHue 3TUX 1esnel MporpaMMsbl 1o (GU3HKe Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHus
o0ecreynBaeTcs pelieHueM CaeIyomuX 3aAay:

e MpHOOpeTeHre 3HAaHUH O JUCKPETHOM CTPOEHHUH BEIECTBA, O MEXaHUUECKUX, TEIIOBBIX,
AIIEKTPHUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SBJICHHSX;

e IpHOOpeTeHHEe YMEHHUH OMMUCHIBATh U OOBACHATH (PU3HUECKUE SIBJICHHS C UCTIOIb30BaHUEM
MOJTYYECHHBIX 3HAHUH;

e OCBOEHHE METOJIOB PELIEHHs MPOCTEHIINX PACUETHBIX 3a/1a4 C MCIIOJIb30BaHHEM (PU3NYECKUX
MOJIeNIel, TBOPYECKHUX M MPAKTHKO-OPHEHTUPOBAHHBIX 3a7a4,;

e pa3BUTHE YMEHUH HAOMIONATh IPUPOJIHBIC SIBICHUS U BBINOIHATH OIBITHI, Ta0OpaTOpHBIE
paboThI U SKCIIEPUMEHTAIbHbBIE UCCIEAOBAHUS C UCTIOIb30BaHNEM U3MEPUTEIbHBIX TPHUOOPOB,;

e OCBOEHHE IPHEMOB paboTHI C HH(pOpMaIHel (PU3NIECKOTO COACPIKAHU, BKIIOYast
MH(OPMALIHIO O COBPEMEHHBIX TOCTHKEHUSX (PU3UKH, aHAJIU3 U KPUTUUECKOE OLICHUBAHUE
uHpopManuy,

e 3HAKOMCTBO cO c(hepamu npodecCHOHATHHON eATeTLHOCTH, CBA3aHHBIMU C (PH3UKOMH, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMU Ha JOCTIXKEHUAX (PU3NYECKON HAYKH.



Ha u3yuenne ¢usuku (0a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus OTBOAUTCS 238
4acoB: B 7-M Kiacce — 68 uacos (2 yaca B Hemenmo), B 8-M kinacce — 68 yacos (2 yaca B Heneno), B 9-m
kiacce — 102 gaca (3 vaca B HeZIeIIO).

Jljis peanu3anuu mporpaMMbl HCTIONB3YIOTCS YI€OHUKH, JOMYIIEHHBIC K HCIIOIB30BAHUIO TIPU
peanu3ali UMEIOIINUX TOCYIapCTBEHHYIO aKKPEIUTAIIIO 00pa30BaTeIbHBIX IPOTPaMM HavyaIbHOTO
00111eT0, OCHOBHOTO O0IIET0, CpeIHEro 00IIero 00pa3oBaHus OpraHU3aIUsIMHU, OCYIIECTBIISIOIIIMHE
00pa3oBaTeNbHYIO JeATeIbHOCTh, MpuKa3zoM MuHmnpocsemieHus ot 21.09.2022 Neo 858:

o ®dusuka: 7-i kiacc: 0a30BbIil ypoBeHb: yueOHUK, 7 kiaacc/ Ilepsikun .M., Banos A.I1.,
Axuunonepsoe obmectBo «M3narensctBo "IIpocBemmenue’»;

o ®usuka: 8-i1 kiacc: 0a30BbIil ypoBeHb: yueOHuK, 8 kiacc/ [epoiikun U. M., UBanoB A. 1.,
Axnmoneproe obmectBo «M3narenscTBo "lIpocBemenue’y;

o ®usuka: 9-it kiacc: 6a30BbIil ypoBeHb: yueOHuk, 9 kiacc/ [eppiikun Y. M., I'yrauk E. M.,
NBanoB A. 1., Ilerpoa M. A., Akimmoreproe obmiectBo «M3aarenbeto "IIpocBemienue’».

DNeKTpOHHBIE 00pa30BaTENIbHBIE PECYPCHI, AOMYILEHHbIE K HCIIOIb30BAHUIO MPU PEATU3aLUN UMEIOIINX
TOCYIapCTBEHHYIO aKKPEIUTAIIUIO0 00pa30BaTEIIbHBIX MTPOrPaMM HAYaJILHOTO OOIIEro, OCHOBHOTO
oO1mero, cpeaHero odmiero oopazopanus npukazom MunnpocsenieHus ot 02.08.2022 Ne 653:

e @usmka, 7 kiacc, PI'AOY JII1IO «Akanemuss Munmnpocsemienus Poccuny;

e ®msuka, 8 kimacc, PI'AOY A0 «Akanemuss Munnpocsemienus Poccumny,
e @usmka, 9 kimace, PI'AOY IO «Akagemuss MunnpocsemnieHus Poccumy.

Conep:xanue yueOHOro npeamera

/- K1ace
Pazgen 1. ®dusnka u ee posib B NO3HAHUM OKPY:KAIOLIEr0 MUpPA.

duznka — HayKa O IpHUpoOAC. SBnenus IpUpOAbI. du3nyecKue SBICHU. MEXaHUYCCKHUC, TCIIJIOBBIC,
QJICKTPUYCCKUEC, MAIrHUTHBIC, CBCTOBLIC, 3BYKOBEIC.

dusznyeckue BennunHbl. M3mepenne ¢pusnueckux BennuuH. Gusnueckue npudopsl. [lorpemHocts
U3MepeHuil. MexXyHapoaHas CUCTEMa EIUHULL.

Kak ¢usnka u apyrue ecTecTBeHHbIE HAYKU W3Yy4aroT Npupoy. EcrecTBeHHO-HayYHBIN METO/] TO3HAHUS
HaOJI0IeHNe, TOCTaHOBKA HAyYHOT'O BONIPOCA, BBIABI)KEHHE I'MITOTE3, SKCIIEPUMEHT IO MTPOBEPKE
runores3, o0bsiCHEHNE Ha0Ir01aeMoro sBieHus. Onucanue GU3nYecKux SBJIECHUHN C MOMOIIBI0 MOJIETeH.

JdeMoHcTpanum.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKIE, MArHUTHBIE, CBETOBBIC SIBJICHUS.
2. ®uznyeckue NpubOPHI U MpoLeaypa NPSMBIX U3MEPEHUN aHAJIOTOBBIM U IIU(PPOBBIM MPUOOPOM.

JlaGoparopHblie padoThI M ONBITHI.
1. Onpenenenue 1EeHBI ACIEHUS KAl H3MEPUTEIHLHOTO TIprbopa.
2. Omnpenenenre pa3MepoB MaJIbIX TE.
3. U3mepenune oObeMa KUAKOCTH U TBEPIOTO TEA.

Pasnen 2. [lepBoHayanbHbIe CBeIeHHsI O CTPOCHUH BelleCTBA.

CtpoeHue BeliecTBa: aTOMbI U MOJIEKYJIBI, X pa3Mepbl. OTBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEIIECTBA.



JIBrokenue yacTull BeniecTBa. CBs3b CKOPOCTHU ABUKEHUS YaCTHI] C TeMreparypoid. bBpoyHoBckoe
nsuxkenue, Auddys3us. BzanmoaelicTBre 4acTull BellecTBa: MPUTSHKEHUE U OTTaIKUBaHUE.

ArperaTHLIe COCTOsIHHMA BEIICCTBA. CTPOCHHUE I'a30B, H(H,HKOCTGﬁ H TBEPAbIX (KpI/ICTaJ'IJ'II/I‘ICCKI/IX) TECII.
BzaumocBs3b MCKOY CBOMCTBaMH BEIIIECTB B Pa3HBIX arp€raTHbiX COCTOAHUAX U UX aTOMHO-
MOJICKYJISIPHBIM CTPOCHUECM. OcobeHHocTH arperaTHbix COCTOSTHUM BOJBI.

JdemoHcTpaumu.

1. HaGnronenne OpOyHOBCKOTO JBHKCHUS.
2. Habmonenue nuddysun.
3. Habmronenue siBieHUi, 00BSICHSIIONINXCS MIPUTSHKEHUEM WIIA OTTATKUBAHUEM YaCTHI] BEIIECTBA.

Pa3nen 3. /IBu:keHre U B3aUMO/IeiicTBHE Tel.

Mexannueckoe 1BukeHue. PaBHoMepHoe U HepaBHOMEpPHOE BHKeHue. CkopocTh. CpeHss CKOPOCTh
IIPY HEPABHOMEPHOM JIBUKEHHUH. Pacuer nyTh 1 BpeMEeHU IBUKCHUS.

SBnenue HHCPLWH. 3akoH HHCPLUH. BBaHMOHeﬁCTBHC TCJI KaK NpUYrHa U3SMCHCHUA CKOPOCTU ABHUIKCHUA
Tell. Macca Kak MCpa MHCPTHOCTH TCJIA. IInoTHOCTB BCIICCTBA. CBs13b IIJIOTHOCTH C KOJIMYECTBOM
MOJICKYJI B €AMHULIC o0beMa BCIICCTBA.

Cuna xak XxapakTepucTHKa B3auMoaencTBus Ten. Cuia ynpyroctu U 3akoH ['yka. M3mepenue cuisl ¢
IIOMOUIBIO JUHAMOMETPA. SIBlIeHUE TATOTEHMS U cuila TshkecTH. Cuila TSDKECTH Ha IpYrux IutaHerax. Bec
tena. HeBecomocTs. CrioxkeHue cuil, HalpaBJIeHHbIX 110 OJHOW IpsiMoii. PaBHoelicTBy01mas cui. Cuiia
TpeHusl. TpeHue CKOJIbKEHUS U TPEHUE NIOKOs. TpeHne B IpUpoie U TEXHUKE.

JeMoHcTpaLUM.

HabmroneHne MexaHHYEeCKOTO JABMKEHUS Tea.

W3mepeHune cKOpoCTH MPSIMOIMHEHHOTO ABHKEHHUS.
Habntoienue siBJI€HUs] UHEPIUH.

HaGntoneHue u3sMeHeHus: CKOPOCTH ITPH B3aUMOJICHCTBUH Tell.
CpaBHEeHHE Macc MO B3aUMOJAEHCTBHUIO TeEI.

CroxeHune cujl, HalpaBJIEHHBIX 10 OJJHOM MPSMOH.

oukrwndE

JlabopaTopHbie paGoThI U ONBITHI.

1. M3mepeHune Macchl Tella Ha PhIYaKHBIX BECAX.

2. OmnpepneneHne IIOTHOCTH TBEPAOTO Tela.

3. I'pagynupoBaHue MPYXKUHBI.

4. V3mepeHHe CHIIBI TPEHUS C TIOMOIIBIO JUHAMOMETDA.

Pazgen 4. JlaBiieHne TBepaAbIX TeJ, *KMIKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHbBIIIEHUS U YBEJIMUCHUS JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh JaBIICHUS
rasza oT o0bema, Temneparypsl. [lepegada naBneHust TBEPIBIMU TEIAMH, KUIKOCTIMH U Ta3aMH. 3aKOH
[Tackans. [TneBMaTHuecKre MaIIMHBI. 3aBUCUMOCTD JTABJICHHUSI KUIKOCTH OT TIYyOHHBI.
IMaapocraTuyeckuii mapagokc. CooOmraromuecs cocynbl. [ uapaBinmdeckue MexaHU3MBbl.

AtMocdepa 3emun u atMmochepHoe naBieHue. [I[puauHbI CyIIeCTBOBAHUS BO3AYITHON 000JI0YKH 3EMITH.
OmnbiT Toppuuennu. M3mepenue atMochepHOro JaBieHus. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJICHUS OT
BBICOTHI HaJl ypoBHEM Mopsi. [Iprbops! asist u3MepeHust aTMOCPEpHOTO 1aBICHUSI.

JleficTBHeE KUIKOCTH ¥ T'a3a Ha OTPYKEHHOE B HUX Telo. BeiTankuBaronias (apxumeosa) cuia. 3aKoH
Apxumena. [InaBanue ten. BozayxomiaBanue.



JdeMoHcTpanum.

3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUS )KUIKOCTBIO U Ta30M.

CooOwiaromuecs coCcybl.

I'mpapaBnuueckuit mpecc.

[IposiBinenue neiictBus aTMOC(HEPHOTO JaBICHUS.

3aBHCHUMOCTh BBITAIKMBAIOLICH CUIIBI OT 0ObeMa MOTrpyKEHHOM YacTu Teja U INIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAJIKUBAIOLIEH CHIIBI BECY BBITECHEHHOM JKUJKOCTH.

8. YcioBue niaBaHus TEI: TIABAaHUE WIH MOTPYKEHUE TEJI B 3aBUCUMOCTH OT COOTHOIICHUS
IUIOTHOCTEH TeJIa U )KUJKOCTH.

ook wnE

~

JlabGopaTopHble paGoThI U ONBITHI.

1. Onpenenenue BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIONIEH Ha TEIO, HOTPYKEHHOE B )KUJIKOCTb.
2. BolsicHeHue ycioBuUH IJ1aBaHUS TeJa B )KUIKOCTH.

Pa3znen 5. Pa6ora 1 MOIIHOCTH. DHEPTHsl.

Mexanundeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: phIuar, 0J0K, HAaKJIOHHAs TI0CKOCTh. [IpaBuiio paBHOBecus poryara. [Ipumenenue
MpaBWJIa paBHOBECHUS pblyara K 0J10Ky. «3010Toe npaBuio» mexanuku. KI1/I mpocThix MexaHH3MOB.

HpOCTI)IG MCXaHHU3MEI B 6I)ITy U TCXHHUKE.

Mexann4aeckas OHEPTUA. Kunernueckas u NMOTCHIHAJIbHAA SHCPIHsl. HpeBpameHI/Ie OJJHOI'O BHJa
MEXaHU4YEeCKOH OHEPIUU B leyroﬁ. 3akoH COXPAHCHUS SHCPIr'U B MECXAaHUKE.

JeMoHcTpanuMm.
1. TIpumepsl NPOCTHIX MEXAHU3MOB.
JlaGopaTopHble paGoThI U ONBITHI.

1. UccnenoBanue ycnoBHid paBHOBECHs pblyara.
2. N3mepenne KII1/l HakJIOHHON TUIOCKOCTH.

8-i1 Ki1ace
Paszned 6. TemioBbie IBJICHUS.

OCHOBHBIE MOJIO)KEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOEHUS BelecTBa. Macca u pasMepsl
aTOMOB M MOJIEKYJI. ONBITHI, TOATBEPKIAIOLINE OCHOBHBIE MIOJIOKEHNS MOJIEKYIISIPHO-KUHETHUECKON
TEOPHH.

Monenu TBepAOTro, KHUAKOT0 M ra3000pa3HOro cocTosHuH BemecTBa. Kpucrananueckue u amopgpHbIe
tena. OObsICHEHHE CBOICTB ra3oB, )KMJIKOCTEH M TBEP/ABIX TEJ1 Ha OCHOBE MOJIOKEHUN MOJIEKYIISIPHO-
KMHETH4YeCcKoW Teopnun. CMauMBaHNe U KaWUISIPHBIE ABJIEHUS. TemnnoBoe paclIupeHne U CKaTue.

Temnepatypa. CBsi3b TEMIIEPATYpbl CO CKOPOCTBIO TEIUIOBOT'O JABMKEHUS YacTULl. BHYTpeHHss SHEpIUsl.
CriocoObl M3MEHEHUsT BHYTPEHHEH YHEPTUU: TEIJIonepeaavya u coBepiieHue padoTsl. Buabl
Tennonepe,uaqn: TCIUIOMPOBOAHOCTh, KOHBCKI U, U3JTYUCHUC.

KonmdaecTBo TemnoThl. Y aenbHas TEIIOEMKOCTh BEIIECTBA. TeMI000MeH 1 TETIOBOE PaBHOBECHE.
VYpaBHeHue TeroBoro 6ananca. [1naBiaeHue u oTBepeBaHNe KPUCTALTHYSCKUX BEIIECTB. Y JeIbHAs



TeruioTa riasienus. [lapoobpazosanue u konaencanus. Mcnapenne. Kunenue. Y nenpHas Temiora
napooOpa3zoBaHMsl. 3aBUCUMOCTb TEMIIEPATYPbl KHIICHHUS OT aTMOC(HEPHOTO JaBJICHUS.

Bnaxnoctn BO3ayXa.
9HepFI/IH TOIIJINBA. y,I[GJ'IBHaH TEIJIOTA CrOpaHus.

[Tpunumns! padots! Temnosbix asurateneii KI1/1 rernnosoro asurarens. TenioBble IBUraTeNn U 3aIIUTa
OKPYKAIOILEH CPEIbI.

3aKOH COXpaHEHHsS U MPEBPALIECHHS SHEPTUU B TEIUIOBBIX MPOIECccaXx.
JdemoHcTpaumu.

HaGmotenne 6poyHOBCKOTO JIBHIKEHUSI.

Ha6monenue nuddysun.

HaGuroteHue SBICHUI CMAaYMBaHMS M KAMUISIPHBIX SBIICHUH.
Hab:mroenre TeniaoBoro pacuiapeHus Te.

N3meHeHne naBiieHus ra3a Ipyu U3MEHEHUH 00beMa U HarpeBaHUU WIIH OXJIAKICHUU.
[IpaBuiia u3MepeHus TeMepaTypsbl.

Bupael Terionepenayu.

OxJtak/IeHre Py COBEPIICHUH PaOOTHI.

. HarpeBanwue npu coBeprieHnn paboThl BHSIITHUMHE CHJIAMH.
10 CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
11.HaOnroneuue kuneHus.

12.HaGnroaeHue mocTosHCTBA TEMIIEPATyphl MIPH ILIABJICHHUH.
13.Moenu TEIUIOBLIX IBUATATENEH.

CoNoOR~wWNE

JlaGopaTopHble paGoThI U ONBITHI.

1. HccnenoBanue sBICHUS TEIIOOOMEHA MPU CMELIMBAHUHU XOJIOJHOW U ropsiueit BOJIBI.
2. OmnpeneneHue yaeabHOM TEIIOEMKOCTH BEIIECTBA.
3. Ompenenenne OTHOCUTENbHON BIaXKHOCTH BO3/yXa.

Paznen 1. 3J1eKTpnqec1me N MAarHuTHbIC ABJICHHA.

Onekrpusaiys Tel. [IBa poja 3JeKTpHYeCKUX 3apsiioB. B3anmoeiicTBre 3apskeHHBIX Tel. 3aKOH
KynoHna (3aBUCHMOCTB CHITBI B3aUMOJCHUCTBHS 3apsHKEHHBIX T OT BEIMYHMHBI 3aPS/I0B M PACCTOSHHUS
MEKTy TEJIaMH).

DnekTpryeckoe moie. HanpsnkeHHOCTh IEKTPUUECKOro nosist. [IpUHIKUI CYepno3HIiiy SIeKTPUIECKHIX
noJjieii (Ha KaYeCTBEHHOM yPOBHE).

Hocurenu snmekrprueckux 3aps10B. DJIEMEHTApHBIN dJeKTpUYecKui 3apsia. CtpoeHue aToma.
IIpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHMS DJIEKTPUUECKOTO 3apsia.

DNEeKTPUYECKUM TOK. Y CJIOBUS CYILIECTBOBAHUS AJIEKTPUUECKOTO TOKA. ICTOUHUKH MOCTOSSHHOTO TOKA.
JIeHCTBUS SJCKTPUIECKOTO TOKA (TEIUIOBOE, XUMHUECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B )KHUIKOCTAX
M Ta3ax.

DnekTpuyeckas uenb. Cuiia Toka. IeKTprudeckoe HanpsbkeHue. ConpoTUBIEHUE MTPOBOJHUKA.
YILCJIBHOG COIIPOTUBJICHHUC BCIICCTBA. 3akon Oma JJId ydacCTKa L CIIN. HOCJICIIOB&TCJIBHOG u
napajuieIbHOEe COeIMHEHNE TPOBOHUKOB.



PaboTa 1 MOLTHOCTBH 3IEKTPHUUECKOro Toka. 3akoH Jxoynsi—JIeHna. DnekTpruuecKue Uenu U noTpeOuTenu
ANEKTPUIECKOM 2HEpTUH B OBITY. KOpOTKOE 3aMBbIKaHUE.

ITocTostHHBIE MarHUTHL. B3aumojelicTBrue NOCTOSHHBIX MarHUTOB. MarHuTHoe noJyie. MaruuTHoe mnose
3eMJIu ¥ €ro 3HaueHue AJis KU3HU Ha 3emiie. OnelT DpcTena. MarHuTHOE 10Jie AJIEKTPUYECKOro TOKA.
[TpuMeHeHMe 371eKTPOMAarHuToB B TEXHUKE. JleliCTBUE MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNeKTpOABUTaTEIb IOCTOSIHHOIO TOKa. VICII0/Ib30BaHNE ANIEKTPOABUraTENEN B TEXHUUECKUX YCTPOMCTBAX
Y Ha TPAHCIOPTE.

OnbiTel Papazes. SABiaeHUE 3JIeKTpoMarHuTHOM nHAyKuu. [IpaBuiio Jlenua. Dnekrporeneparop.
CriocoObI MOTYYeHUS ANEKTPUICCKON SHEPTUHU. DIEKTPOCTAHIINN HA BO30OHOBIISIEMBIX HCTOUYHUKAX
SHEPTHUH.

JleMoHCcTpaLUM.

DneKkTpu3anus Teil.

JIBa posia »JIeKTpUYECKUX 3apsA10B U B3aUMOJICHCTBUE 3aPSIKEHHBIX TEll.
YCTpOUCTBO U IEHCTBUE IEKTPOCKOIIA.

DneKTpocTaTHUecKas UHIYKIIHS.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsii0B.

[TpOBOAHUKY M TUANEKTPUKH.

MopenupoBaHH€e CHIIOBBIX JIMHHUNA JIEKTPHUYECKOTO TIOJIS.
HcTouHnKH TOCTOSIHHOTO TOKA.

. JIeUCTBUSA DIIEKTPUYECKOrO TOKA.

10 DJIEKTPUUYECKUHN TOK B )KHIKOCTH.

11.T"a30BHIi1 pa3psa.

12.I3mMepeHne cuibl TOKa aMIIepMeTPOM.

13.M3MepeHne 3IeKTPUIeCKOTO HAMIPSKEHHS BOJTBTMETPOM.
14.PeoctaT 1 Mara3uH COIPOTHBIICHUH.

15.B3aumoieiicTBIE TOCTOSIHHBIX MarHUTOB.

16.MopaenupoBaHie HEBO3MOXHOCTH pa3/ieJIeHNs OJII0COB MarHUTa.
17.MopnenupoBaHie MarHUTHBIX MOJIEH MMOCTOSTHHBIX MarHUTOB.
18.0mbIT Opcrena.

19.MarnuTHOE T0JIe TOKA. DJIEKTPOMArHuT.

20./leiicTBHE MarHUTHOTO T0JIs1 HA TPOBOJIHUK C TOKOM.
21.9nmexTpoaABHUTaTEh MOCTOSHHOTO TOKA.

22.MccnenoBanue siBIEHUS 3J1€KTPOMAarHUTHONW MHTYKIIHH.
23.0mbITeI Dapases.

24.3aBUCUMOCTb HaNPABJICHUS UHIYKIIMOHHOTO TOKA OT YCIOBUH €r0 BO3HUKHOBEHUSI.
25.01eKTporeHepaTop MOCTOSTHHOTO TOKA.

©CoNoOR~WNE

JlabopaTopHble paGoThI U ONBITHI.

C6opka u mpoBepka paboThI MEKTPUUECKON LIEMH MOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHHe CUJIbl TOKA.

W3mepenue u perylnupoBaHue HANPSKEHMUS.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, UAYIIETO Y€pe3 Pe3UCTOP, OT COMPOTUBICHUS
pE3UCTOpa U HANIPSKEHUS Ha PE3UCTOPE..

Omnpenenenre pabOTHI AIEKTPUUECKOTO TOKA, HUIYILIEr0 Yepe3 Pe3UCTOP.

Onpenenenre MOIHOCTH IEKTPUUYECKOTO TOKA, BBIIEISEMON HA PE3UCTOPE.
HccnenoBanue nefcTBUS 3JEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
KonctpyupoBanue u u3ydeHue paboThl SJIEKTPOABUTaATENs.
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Pasznen 8. Mexannueckue siBJICHUS.

Mexannueckoe nBuxkeHue. MarepuanbHas Touka. Cuctema orcuera. OTHOCUTENIBHOCTh MEXaHUYECKOTO
InBYKeHMs. PaBHOMEpHOE NpsAMoNMHEHOe nBrKeHue. HepaBHOMEpHOE IPSAMOIMHENHOE JBUKCHHUE.
CpenHsisi © MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPABHOMEPHOM JABUKEHUHU.

Yckopenue. PaBHOyCKOpeHHOE TpsiMoHEHOE BKeHHe. CBoOoaHOE maneHue. OnbiTel [amues.

PaBHOMepHOE nBHKEHUE TIO OKpY)HOCTH. [lepuon u yacrtora obpaiienus. JIuneiinas u yrionas
ckopocTH. LleHTpocTpeMUTENbHOE YCKOPEHHE.

IIepBbiit 3akoH Hprorona. Bropoit 3akon Herorona. Tperuii 3akon HerotoHa. [TpuHiun cyneprno3unuu
CHIL

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHMsI: cuila TPEHUS CKOJIbKEHUS, CUJla TPEHUS IIOKOs, Apyrue
BUJIbI TPCHUSL.

Cuna TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHHsI. Y CKOpeHHe CBOOOJHOIO NaieHus. [{BIKeHE IIIaHeT
Bokpyr Coinnua. IlepBas kocMudeckas ckopoctb. HeBecomocTh U nieperpys3ku.

PaBHOBecue maTepuanbHON TOUKU. AOCOIOTHO TBEpAOE Teno. PaBHOBECHE TBEPAOTO Teja C
3aKpEIUIEHHOW OChIO BpalleHus. MoMeHT cuibl. LeHTp TshkecTH.

Nmnynec Tena. M3Menenue umnynbca. Mmynbe cuibl. 3aKOH COXpaHeHus uMnyibca. PeakTuBHOe
I BUKCHHUE.

Mexanunueckast paboTa 1 MOLUTHOCTb. PaboTa cuit TsKeCTH, ynpyrocTH, TpeHus. CBs3b SHEpIuu 1
pabotsl. [loTeHnnanbHast 3Heprus Tena, NOJHATOrO HaJl HOBEPXHOCTHIO 3eMiu. [loTeHInanbHas SHeprus
ckaroil npyxuHbl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKOW dSHEPIrUHU. 3aKOH COXPAaHEHUs
MEXaHUYECKON IHEPTHUMN.

JeMoHcTpaLuM.

1. HabGmrogeHne MeXaHMYECKOTO JABM)KEHHS TeJla OTHOCUTENIBHO Pa3HbIX TEJl OTCYETA.
CpaBHeHHE MyTel U TpaeKTOPUI ABHIKEHHUS OJTHOTO U TOTO K€ TeJla OTHOCUTENIBLHO Pa3HbIX Tel
oTcyeTa.

N3mepenune ckopocTy U YCKOPEHHUSI IPSMOJIMHEHHOTO JIBUYKEHUSI.

HccnenoBanue Npu3HAaKOB PaBHOYCKOPEHHOTO JIBHKEHUS.

Habntoienue ABMKEHUS Tella 0 OKPYKHOCTH.

Habmronenne MexaHMYeCKUX SIBJICHUH, TPOUCXOIAIINX B cUCTEMe oTcueTa «Tenexkay npu ee
PaBHOMEPHOM U YCKOPEHHOM JBUKEHUH OTHOCHUTENIBHO KaOMHeTa (PU3UKH.

7. 3aBHUCHMOCTb YCKOPEHUS Tella OT MacChl TeJla U ACHCTBYIONIEH Ha HETO CHIIBI.

8. HaOmonenne paBeHCTBA CHIT TIPH B3aMMOJICHCTBHHU TEll.

9. M3meHeHue Beca Teja MPH YCKOPEHHOM JIBH)KEHUH.

10.ITepenaua uMITysIECA TIPH B3AaMMOICHCTBUH TEIL.

11.IIpeoOpa3oBanusi SHEPTUHU NPHU B3aUMOACHCTBUH TeEIL.

12.CoxpaHeHne UMITyJIbCa ITPH HEYIIPYTOM B3aUMOJICHCTBUH.

13.CoxpaHeHue uMItysabca Mpu aOCOMIOTHO YIPYTrOM B3aUMO/IEHCTBHH.

14 HaGntoneHne peakTUBHOTO JIBUKEHUS.

15.CoxpaHeHne MEXaHMYECKOW YHEPTUU MPU CBOOOIHOM MaJCHUU.

16.CoxpaHeHne MexaHMUYECKON SHEPTUU MPH IBUKEHUU TeJa MOJ] AEHCTBUEM IIPY>KUHBIL.

N
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JlaGoparopHblie padoThI M ONBITHI.

1. HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBUKEHUHU 0€3
Ha4aJIbHOU CKOPOCTH.



2. V3MepeHne yCcKopeHusi CBOOOAHOTO MaACHHUS.
Pa3znen 9. Mexannueckune Ko1€0aHUA U BOJIHBI.

Konebarenbnoe neuxenne. OCHOBHBIE XapaKTEPUCTHKH KOJIeOaHHIA: IEPUOT, 4aCTOTa, aMILTUTYAA.
Martematuueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpalieHne sHepruu npu KojaedaTeabHOM ABUKECHUU.

3aryxaromue Konebanus. BeiHyX1eHHbIe Konebanus. Pesonanc. Mexanuueckue BosiHbI. CBOICTBA
MeXaHW4YeCcKUX BOJH. [IpoaoabpHbIe U nonepedyHsbie BOIHBL. [[1Ha BOJIHBI M CKOPOCTH €€
pacrpocTpaHeHusl. MeXxaHHU4eCKHE BOJIHBI B TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa U BbIcOTa TOHA. OTpakenue 3Byka. MHpa3ByK U ynbTpa3ByK.
JleMoHCcTpaLUM.

Habntonenue xonebanuil Ten noJ1 AeHCTBUEM CHIIBI TSKECTH M CUJIbI YIIPYTOCTH.
Habmronenune xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabmntoaeHune BbIHYXAEHHBIX KoJeOaHUI U pe3oHaHca.

PacnipocTpaneH#e npo10IbHBIX U TONEPEYHBIX BOJIH (Ha MOJICIHN).

HaGntoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHYECKUI PE30HAHC.

ouhkwdE

JlaGopaTopHble paGoThI U ONBITHI.

1. OHpeI[eJ'IeHI/IC YacCTOThI U IICpHUOaa KoJIEOAHHMH MaTEMAaTHYECKOTO MasATHHKA.

Pazgen 10. DiieKTpOMarHuTHOE 10J€ M 3JIEKTPOMATHUTHBIE BOJTHBI.

DNeKTPOMarHuTHOE 1oJje. DIeKTPOMarHUTHbIE BOJHBL. CBOWCTBA 3JIEKTpOMAarHUTHBIX BOJH. [lIkana
JJIEKTPOMArHUTHBIX BOJIH. MCIIONBb30BaHME 31IEKTPOMATHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoza ceta. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.
JdeMoHcTpanun.

1. CaoiicTBa 371€KTPOMarHUTHBIX BOJIH.
2. BomHoBEIE CBOWCTBA CBETA.

JlaGoparopHblie padoThI M ONBITHI.
1. V3y4yeHuWe CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOWMIIEHOTO TelieoHa.
Pa3znea 11. CBeToBhLI€E IBJICHYS.

JlyueBas monens cBera. Mctounuku cBera. [IpsmonnHeliHoe pacipocTpaHeHue cBeta. 3atMeHns ConHia
n JIynsl. Otpaxkenue cBera. [Iimockoe 3epkano. 3aKOH OTpaKeHHsI CBETA.

[Ipenominenune ceera. 3aKoH IpesoMieHus cBeTa. [1oHOe BHYTpeHHEE OTpaKEHUE CBETA.
Hcnonbp30BaHue MOJHOTO BHYTPCHHCT'O OTPAXCHUA B OIITUUCCKHUX CBECTOBOAAX.

Jlunza. Xon myueit B mun3e. OnTuyeckas cuctema ¢oroarnmapara, MUKpOCKOIIa U Telleckorna. [ a3 kak
ONITUYECKAs CUCTEMA. bIN30pyKOCTh U JaIBHO30PKOCTb.

Paznoxenue 6enoro csera B criektp. OnbiTel HetoToHa. CriojkeHue crieKTpaibHbBIX 1BETOB. Jucnepcus
CBeTa.



JdeMoHcTpanum.

[IpssMOnMHENHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[TonyuyeHnne n300paxeHUil B MIJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.

OnTHyeckuii CBETOBO/I.

Xox ydeit B coOnparomiei JTruH3e.

XoJ ny4den B pacCEenBArOLLIEH JIMH3E.

[Tomyyenue n300pa>keHU ¢ MOMOUIBIO JIUH3.

. IIpunnun gericTBus GoToanmnapaTa, MUKPOCKOIIA ¥ TEIECKOIA.
10.Mozens riaza.

11.PaznoxxeHne 6EI0ro CBETa B CIEKTP.

12.ITomyyenue 6e10ro CBETa MPU CII0KEHUH CBETA Pa3HBIX LIBETOB.

CoNoOR~WNE

JlaGopaTopHble paGoThI U ONBITHI.

1. OmnbIThl IO pa3iaoXKEeHUIO OEJIOT0 CBETA B CIEKTP.
2. OnbIThI 110 BOCOPUATHIO LIBETA MPEAMETOB IIPU UX HAOIIOACHUH Yepe3 LBETOBbIE (PUIIBTPHI.

Pasznea 12. KBaHTOBBIE SIBJICHUA.

OmnsiTel Pe3epdopaa u miianerapHas Mmozaens atoMa. Mogens atoma bopa. Mcnyckanue u norsouieHue
cBera aToMoM. KBaHTHI. JIuHeiuaTbie crieKTpsbl.

PagunoaktuBHOCTH. Anbda-, 6eTa- u ramma-uziaydenus. CTpoeHue aToMHOro sijipa. HykinoHnHas mozaenb
aToMHOrO sapa. M3oronsl. PagnoaktuBHelie npespanieHus. llepron nomypacnana aToOMHBIX s11€p.

AnepHbie peakiuu. 3aKOHBI COXPAHEHHS 3aPS0BOTO0 M MACCOBOTO YHCE. DHEPTHsI CBS3H aTOMHBIX SIJIEP.
CBs13b Macchl U sHepruu. Peakuuu cunTtesa u nenenus saep. Mecrounuku sneprun ConHia v 3B€3/.

AnepHas sHepreTuka. JIeMcTBUSA paAMOAKTUBHBIX HU3ITyYEHUN HA KUBBIE OPraHU3MBI.
JeMoHcTpanuMm.

CHGKTpBI HU3TYy4YCHUS U MOTTIOLICHUS.

CrexTpsl pa3IuyHbIX Ta30B.

CrnexTp BogoOpoIa.

Habmonenue TpekoB B kamepe BuibcoHa.

PaGota cueTunka HOHU3UPYIOMIMUX U3TYyUSHH.

Perucrpanus uznydenusi npupoAHBIX MUHEPAJIOB U MTPOIYKTOB.

ook wdE

JlaGoparopHbie padoThI M ONBITHI.

1. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUHU YACTHUIIBI IO TOpMO3HOMY TyTH (110 poTorpadusim).
2. N3mepeHue paaroakTUBHOTO (oHa.

IToBTOpHTE/NIBLHO-0000 AN MOLYIb.

[ToBTOpHUTENBHO-0000IIAOIINIT MOTYIb MPEHA3HAYCH ISl CUCTEMATU3AIMKN U 0000IIEHUS PEIMETHOTO
COJIEP>KaHUs U OIBITA JEATEILHOCTH, IPHOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca GU3HUKH, a TAKKE NI
MOJITOTOBKH K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY 1O (DPHU3HKeE JIJIsi 00yJarouXxcs, BEIOpaBIIMX
3TOT Y4eOHBIH MpenMeT.

IIpy n3ydeHnn JAaHHOTO MOLYJIA PEAIU3YIOTCA U CUCTEMATU3UPYIOTCS BUJbI IEATEIIBHOCTH, HA OCHOBE
KOTOPBIX 00€CeunBaeTCs JOCTHKEHHE IPEIMETHBIX M METalpPEeIMETHBIX IUIAHUPYEMBIX PE3Y/IbTaTOB



oOyueHus1, GOPMUPYETCS €CTECTBEHHO-HAYYHAsI TPAMOTHOCThL. OCBOCHHE HAYYHBIX METO/IOB
WCCIIETOBAHUS SIBJICHUN IPUPOIBI U TEXHUKH, OBJIAICHUE YMEHUSIMU OOBACHATH (pU3HUecKUe SBICHUS,
MPUMEHSA MOJIYUEHHBIE 3HAHUS, PELIATh 3aa4i, B TOM YUCJIE KAUECTBEHHBIEC U KCIIEPUMEHTAJIbHBIC.

[TpyuHIMIUATBHO AEATEIBHOCTHBIN XapaKTep JaHHOTO pa3/ielia peaJnu3yeTcs 3a CUET TOT0, YTO
o0yyaroIuecst BIIOIHSIOT 3aJJaHKsl, B KOTOPbIX UM IIpe1araercs:

Ha OCHOBE MOJYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSICHATH (PU3UUECKUE SIBIICHUS B
OKpY’Karolllel Mpupo/Jie U MOBCEIHEBHOM KU3HU;

HCII0JIB30BaTh HAYYHBIC METOABI UCCIICAOBAHUA (1)I/IBI/I‘I€CKI/IX HBHGHHﬁ, B TOM YHCJIC OJId ITPOBEPKU
TANOTE3 U IOJYYCHUA TCOPETUICCKUX BBIBOIOB;

OOBICHATH HAayY4YHBIC OCHOBBI Han0oJIee BaXKHBIX IIOCTI/DKGHI/II;'I COBpPCMCHHBIX TCXHOHOFHﬁ, HaIrrpumep,

IMPAKTUYCCKOI'0 MCIIOJb30BaHUA PA3JIMYHBIX KCTOYHUKOB SHEPIMK HAa OCHOBE 3aKOHA IIPEBPAILICHUSA U
COXpPaHCHUS BCEX U3BCCTHBIX BUAOB SHCPIUH.

IlmanupyemMble pe3y/ibTaThbl OCBOCHUS IPeIMeTa

JInuHoOCTHBIE pPe3yabTAThI

B pe3ynbrare u3ydyenus GU3MKU Ha ypOBHE OCHOBHOI'O 0011iero oopazoBaHus y oOyuaromnierocs OyayT
c(OPMHPOBAHBI CIETYIONINE TUIHOCTHBIC PE3YIIbTATHI B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMSI

e TMPOSIBJICHHE UHTEpECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (pu3nueckoi
HayKH;
e IIEHHOCTHOE OTHOLIEHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3HKOB;

2) rpaKIaHCKOr0 U TYXOBHO-HPABCTBEHHOT0 BOCIIHTAHUS

e TOTOBHOCTBH K aKTUBHOMY YYaCTHIO B 06CY)KI[6HI/II/I O6HI€CTBCHHO 3HAYUMBIX MU OTUYCCKUX
HpO6HCM, CBA3aHHBIX C TPAKTUYCCKHUM IPUMCHCHUCM I[OCTI/I)I(CHI/Iﬁ (1)I/I3I/IKI/I,
e OCO3HAHMEC BAXXHOCTHU MOPAJIBHO-3THYCCKUX IMMPUHIIUIIOB B ACATCIBHOCTU YYECHOTO,

3) 3cTeTHYeCKOro BOCIIUTAHMS:

e BOCIPHUSATUE 3CTETUUYECKUX KAUECTB (PU3NYECKON HayKHU: €€ TapMOHUYHOIO TOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOI'0 MO3HAHUSI:

e OCO3HAHUE IEHHOCTH QU3MUECKON HAYKH KaK MOITHOTO MHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUI, BAXKHENIIEH COCTABIISIIOLIEN KYIbTYPHI;
e pa3BHUTHE HAYYHOU JIFOO03HATEIHHOCTH, MHTEPECA K UCCIIEIOBATEILCKON NeATEILHOCTH,

5) ¢popMupoBaHus KYJIbTYPbI 3I0POBbS H YMOIMOHAIBLHOIO 0J1ArOMOJIYYHSA

e 0CO3HAHUE IICHHOCTH 0e30MacHOro 0opasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
B2)XHOCTH TIPaBUJI O€30MMaCHOTO TIOBEJICHHS HA TPAHCIIOPTE, Ha IOPOTaxX, C ANEKTPHUECKUM H
TCIIJIOBBIM O60py2[OBaHI/IeM B IOMAITHUX YCHOBI/ISIX;

e c(hOopMHUPOBAHHOCTH HaBbIKa pe(IIeKCHU, TPU3HAHNE CBOETO MpaBa Ha OMHMOKY U TaKOTO JKe
mpaBa y IPyroro 4ejioBeKa,



6) TPy10BOT0 BOCTIMTAHUSI:

e AKTHBHOC yYaCTHE B PCIICHUU MPAKTUYECKUX 3a1a4 (B paMKaxX CeMbH, 00pa30BaTeIbHOM
OpraHM3alliy, TOpo/ia, Kpasi) TEXHOJOTHYECKOH U COMAIbHON HAIIPABICHHOCTH, TPEOYIOIINX B
TOM 4HcJe U GU3NIECKUX 3HAHUH,

e HHTEpEC K NPaKTUYECKOMY U3YUECHUIO MPOQECCHii, CBA3aHHBIX C (PU3UKOI;

7) 3K0JIOrH4eCKOro BOCIIUTAHMSA:

e OpHEHTAlHWs Ha MPUMEHEHHE (PU3NYECKUX 3HAHUN JJISl peIIeHus 33/1a4 B 00JaCTH OKpYKaroIen
Cpelibl, INTAHUPOBAHMS IIOCTYIIKOB U OLICHKH MX BO3MOKHBIX ITOCIEACTBUM ISl OKPYKaIOIEH
cpensl;

e OCO3HaHUE IN100AJBHOI0 XapaKTepa FIKOJIOTUUECKUX MTPOOJIeM U ITyTell UX pelieHus;

8) amanTanuu K H3MEHSIIOIMMCS YCJIOBHAM CONMAILHON U MPHPOAHOI Cpeabl:

e TIOTPEOHOCTH BO B3aMMOCHCTBHH IPH BBITOJIHCHUN UCCIICOBAHUIA U TPOEKTOB (PU3UUIECKOM
HAIPaBIEHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHUSAM JIPYTHUX;

e TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO ACATEIHHOCTD,

e TOTPeOHOCTH B JOPMUPOBAHUU HOBBIX 3HAHMIA, B TOM YHclie GOPMYIUPOBATH UJICH, TIOHATHS,
TUTIOTE3bI 0 (PU3NYECKUX O0OBEKTAX U SBIICHUSIX;

e 0OCO3HaHUE ACPUIIUTOB COOCTBEHHBIX 3HAHUHM M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH,

e TUIAHUPOBAHUE CBOCTO PA3BHUTHS B MPUOOPETCHUN HOBBIX (PM3UYCCKUX 3HAHUM;

e CTPEMJICHHE aHAJIM3UPOBATH U BBISBIISITH B3AMMOCBSI3H IPUPOJIBI, OOIIECTBA M IKOHOMHKH, B
TOM YHUCJIC C UCTIOIh30BAaHUEM (PU3NICCKUX 3HAHMIA;

e OLIGHKA CBOUX JICHCTBUII C yU€TOM BIIMSHUS HA OKPYXKAIOIIYIO CPEy, BOBMOXKHBIX TJ100aTbHBIX
OCJICICTBUM.

MeTanpeamMeTHblie pe3yabTaThl

B pe3ynbrate ocBoeHUS MporpamMmsl o (pu3uke Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus y
oOyuarorerocs 0ynyt chopMUpOBaHbI MeTaNPeIMeTHbIe Pe3yJabTaThl, BKIIOYAIOINHE TO3HABATEIIbHbBIC
yYHHUBEpCalTbHbIC yueOHbIE IeWCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHbBIC yUeOHbIE 1eHCTBU,
pEryJATUBHbBIE YHUBEPCAJIbHbIE YUeOHbIE JEHCTBUS.

Ilo3naBaTebHBIE YHMBEPCAJIbHbIE Y4eOHbIe 1eiCTBUS
Ba3oBble JJoruueckue aeiicTBuA:

e BBIBIITH M XapaKTEePH30BaTh CYIIECTBEHHbBIE MPU3HAKU O0BEKTOB (SIBICHUI);

e YCTaHaBJIMBATh CYIIECTBEHHBIIN MPU3HAK Ki1accu(UKaluy, OCHOBaHUS /i1 00001IEHUS 1
CpaBHEHHS,

e BBIABIIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYUS B pacCMaTpUBaeMbIX (pakTax, JAHHBIX U
HaOJIOICHUAX, OTHOCSAIIUXCS K (PU3HUUECKUM SIBIICHUSIM;

e BBIABJIATH IPUUUHHO-CJIEICTBEHHBIE CBSI3U NIPU U3YUYEHUU (DPU3NUECKUX SBJICHHUM U MPOLIECCOB,
JleaTh BBIBOJBI C UCIIOJIb30BAHUEM JACAYKTUBHBIX U UHIYKTUBHBIX YMO3aKJIIOYCHUH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3MUECKUX BEJIUYHH,

e CaMOCTOSITEILHO BBIOMPATh CIIOCO0 pelIeHus yueOHol (pu3nuecKoil 3aqaun (CpaBHEHUE
HECKOJIbKUX BapMaHTOB PELICHUs, BBIOOP Hanboiee NOAXOASAIIET0 ¢ yYETOM CaMOCTOSITEIbHO
BBIJICTICHHBIX KPHUTEPUEB).

Ba3oBble ucciaenoBarejlbLcKue 1eHCTBUA .

e HCIIOJIB30BAaTh BOIIPOCHI KaK I/ICCJ'ICI[OBaTCJ'IBCKI/Iﬁ HMHCTPYMCHT IIO3HAHWSI,



e TIPOBOJUTH IO CAMOCTOSITEILHO COCTABICHHOMY ILIAHY OIBIT, HECJIOKHBIN (PH3NIECKHIA
9KCIIEPUMEHT, HEOOJIbIIOE Hcce0BaHne (PU3UUECKOTO SBICHMUS,

e OIICHMBATh Ha IPUMEHUMOCTb U JOCTOBEPHOCTH MHPOPMALIUIO, TIOTYUYEHHYIO B X0OJI€
MCCJIEI0BAHMS WIIM SKCIIEPUMEHTA,

e CaMOCTOATEIBHO (POPMYIUPOBATH OOOOIIEHHS U BBIBOJBI 110 PE3yIbTaTaM MPOBEICHHOTO
HaOJII0/ICHUS, OIIbITA, UCCIICIOBAHMS,

e TPOTHO3MPOBATH BO3MOXKHOE JalibHEHIIEe pa3BUTHE (PU3UYECKHX IPOLIECCOB, a TAKKE
BBIIBUTaTh MPEINOI0KEHUSI 00 UX Pa3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

PabGora ¢ undgopmanmei:

e TIPUMEHSTH PAIMYHBIC METOJIbI, HHCTPYMEHTBI U 3aIIPOCHI IIPH MOMCKE U 0TOOpE HHPOPMAITHH
WIH JJAHHBIX C YYE€TOM MPEIOKECHHON YIeOHOM (pU3NYEeCKOi 3a/1a4H;

e AHANM3HMPOBATH, CUCTEMATH3UPOBATH U HHTEPIPETUPOBATH HH(HOPMAIIHIO PA3THYHBIX BUOB U
(dbopM IpeICTaBICHNUS;

e CaMOCTOSTEIHHO BHIOMPATH ONTUMATIBHYIO (POPMY MIpeICTaBICHIS HHPOPMAIHH U
WJUTIOCTPUPOBATH PeliacMble 3a7aui HECIIOKHBIMU CXeMaMH, JHarpaMMaMi, HHOU Ipad)uKor 1
AX KOMOWHAILTUSIMH.

KOMMyHI/IKaTI/IBHBIe YHUBEpPCAJbHBIC y‘-leﬁl—[l)le JelCcTBUA:

e B X0JIe 00CYXJACHHUS yueOHOTO MaTepHuaa, pe3yibTaToB JIA0OPATOPHBIX PabOT M MPOEKTOB
3aJjaBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOil TeMbI 1 BHICKA3bIBATh UJIEH, HAlICJICHHbBIE HA
pelieHue 3a/1a4u ¥ Noiep:KaHre 0JaroKenaTeIbHOCTU OOIICHHUS,

e COIIOCTABIISATH CBOM CY)KJICHUS C CYXKACHUSIMH IPYTHX YYACTHHUKOB JMAJIOra, 0OHapy>KUBaTh
pa3iauvue U CXOJCTBO MO3UIINH;

e BBIPAXAaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

e MyOJIMYHO NPECTABIIATH PE3YJIbTAThI BBIMOJIHEHHOTO (PU3UUIECKOTO OIbITa (IKCIICPUMEHTA,
UCCIIeIOBAHMS, TIPOCKTA);

e TIOHMMATh M MCIIOJIH30BATh MPEUMYIICCTBA KOMAaHTHOW U WHANBUIYAIBHON paOOTHI PU
pelIeHnr KOHKPETHON (U3UYECKOM MPoOIeMBbl,

e TIPUHUMATH IIEJIM COBMECTHOH JIeATEIHbHOCTH, OPTaHU30BBIBATH JICHCTBUS TI0 €€ JIOCTHIKECHHUIO:
pacmpeaensiTh PoiH, 00CyKIaTh MPOIECCH U Pe3yIbTaThl COBMECTHOM paboThI, 000011aTh
MHEHUS HECKOJIBKUX JIFOAEH;

e BBINOJHATH CBOIO YacTh PabOTHI, JOCTUTasi KAYECTBEHHOTO PE3yIbTaTa M0 CBOEMY HalpaBIECHUIO
¥ KOOPAWHHUPYS CBOU JICUCTBHS C APYTUMHU WICHAMHU KOMAH/]IbI,

e OLIGHMBATh KaYECTBO CBOETO BKJIa/ia B OOIIHMII MPOIYKT MO KPUTEPUIM, CAMOCTOSTEILHO
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMU B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AeilicTBUS
Camoopranusanms:

e BBIABJIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIMSIX, TPEOYIOIUX IS PELICHUs
bu3nyecKux 3HaAHUIH;

e OPHECHTHPOBATHCS B PA3IMYHBIX IMOJX0AaX MPUHATHS pelleHU (MHANBUIYaIbHOE, TIPHHSATHE
pelIeHUs B IPyIIe, IPUHATHE PELICHUI TPYIIOoN);

e CaMOCTOSATENBHO COCTABIATH AJTOPUTM peIIeHHs (PU3NMUECKON 3aau UITH IJIaHa UCCIIeI0BaHUS
C YYETOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
npeiaraéMble BapuaHThl PELICHU,

e JIeJIaTh BHIOODP U OpaTh OTBETCTBEHHOCTH 3a PELICHHUE.

CaMOKOHTpOJIB, 3MOLHOHAJIbHBIA HHTEJJIEKT:

e J1aBaTh aJ€KBATHYIO OLICHKY CUTYAlIMH U MpEJJIaraTh IJIaH €€ NU3MECHECHUS;



O6’b}ICH}ITB MPUYIUHBI JOCTUIKCHUA (HCHOCTI/DKGHI/IH) PE3YIbTATOB ACATCIbHOCTH, AaBAaTh OLICHKY
MPUOOPETEHHOMY OTIBITY,

BHOCHUTH KOPPCKTUBBI B ACATCIIBHOCTD (B TOM YHUCJIC B X0 BBIITOJIHCHUSA (1)I/I3I/I‘IGCKOI‘0
UCCIICIOBAHMS WK TIPOEKTA) Ha OCHOBE HOBBIX 00CTOSTE/ILCTB, H3MEHUBIIUXCS CUTYAIHH,
YCTaHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa SN U YCIOBHSIM;

CTaBUTH ce0sl Ha MECTO JIPYrOro YejIoBeKa B XOJI€ CIOpa WK AUCKYCCUU Ha HAYYHYIO TEMY,
MIOHUMATh MOTHBBI, HAMEPEHHS U JIOTUKY JPYTOT0;

MPU3HABATH CBOE MPABO HA OMIMOKY MPH PeIIeHNH (PU3NYECKHX 33124 UM B YTBEP)KICHUAX HA
HAYYHBIC TEMBI ¥ TAKOE )K€ MPaBO APYroro.

HpeI[MeTHLIe pe3yJdbTaThbl

7-1 kiaacce

K koHI1ly 00y4yeHnus B 7-M KJiacce MpeMETHbBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPAXKaTh
c(hOPMHUPOBAHHOCTH Y OOyUAIONTUXCS YMEHUI:

UCIIOJIb30BATh MOHATHUS: (PU3NUECKUE U XUMHYCCKUE SIBJICHUS, HAOJI0ICHHE, SKCIICPHUMEHT,
MOJIEJIb, TUTIOTE3a, CIUHHIIBI (PU3HMUYECKUX BEIUYHH, aTOM, MOJICKYJIA, arperaTHbIe COCTOSHUS
BelecTBa (TBEpI0e, JKUIKOE, Ta3000pa3Hoe), MEXaHHUECKOE JABKEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPACKTOPHS, PaBHOICHCTBYIONIAs CHIa, AedopMarus
(ympyrasi, miacTu4eckas), HeBECOMOCTh, COOOIIAIOIIMECS] COCY/IBI;

paznuuath sBiaeHus (nuddy3us, TEI0BOE IBIKCHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JIBIDKCHUE, HEPAaBHOMEPHOE JIBMKCHHE, MHEPIHS, B3AUMOJICHCTBUE TEll, PABHOBECUE TBEPBIX
TEJl C 3aKPETUIEHHON OChIO BPAICHUs, TIepe/iada IaBIeHHs TBEPABIMH TeJIaMH, KUIKOCTIMH U
ra3zamu, aTMoc(hepHOe JaBICHHUE, TUIABAHKUE TEJ, TPEBPAILCHUS MEXaHUYECKOW YHEPTHH) 110
OITMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB, IEMOHCTPUPYIOIINX AaHHOE
(buznyeckoe sBIICHUE,

pacno3HaBaTh NPOSIBICHNE H3YYEHHBIX (PHM3MUYECKUX SBICHUI B OKPYXAIOIIEM MHpPE, B TOM
qucie GU3NUSCKHe SBICHHS B TIPUPO/JIC: TPUMEPHI JIBUKEHUSI C PAa3IMYHBIMU CKOPOCTSMH B
KMBOH W HEXXHUBOH MPUPOJIE, AEHCTBHE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, BIMSTHUAC
aTMOc(epHOTO JIaBJICHUs Ha )KUBOW OPraHW3M, IUIaBaHHUE PhIO, PhIUard B TEJIC YSIOBEKa, MPH
ITOM MEPEBOAMTH MPAKTUYECKYIO 337a4y B YU€OHYIO, BBIACIATH CYIIECTBEHHBIE CBOMCTBA
(mpu3Haku) GU3NUECKUX SBICHUM;

OIUCHIBATH U3y4YEHHBIE CBOWCTBA TN M (PU3UUECKHE SBICHUS, UCTIONB3Ys (PU3MUECKHE
BEJIMYMHBI (Macca, 00beM, TIIOTHOCTD BEIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSIS CKOPOCTb,
CHJIa YIIPYTOCTH, CHJIA TSHKECTH, BEC Tela, CHJIa TPEHUsl, AaBJIeHue (TBEpIOro Tema, )KUAKOCTH,
rasa), BRITAIKMBAIOIIAs CHJIa, MEXaHUYEeCKasi paboTa, MOIIHOCTh, IJIEY0 CUJIbI, MOMEHT CHJIBI,
K03()(UIMEHT MOJIE3HOT0 ACHCTBHS MEXaHU3MOB, KWHETUYECKAsl U TIOTCHIHATbHAS SHEPIUs),
NPY ONMCAHWHU TIPABHIIBLHO TPAKTOBATH (PU3MYECKUN CMBICI UCTIONB3YyEMbIX BEIUYHH, UX
0003HaYEHHSI U CIMHUIIBI (PU3MYECKUX BEIWYNH, HAXOJUTh (POPMYJIbI, CBS3BIBAIOIHNE TAHHYIO
(GU3MYECKYIO BEJTMYHHY C APYTUMH BETUIMHAMH, CTPOUTH I'padUKu H3yIEeHHBIX 3aBUCHMOCTEH
(U3MYECKUX BEIHYHH,

XapaKTepU30BaTh CBOIMCTBA TeJ, PU3MUYSCKUE SIBICHHS U MTPOIIECCHI, UCTIONB3YsI TPaBUIIa
clloykeHus cui (BIOJIb OHOM NpsiMOiA), 3aKoH ['yka, 3akoH [lackais, 3akoH Apxumerna,
NPaBUIIO PaBHOBECHS pbruara (0J10Ka), «3070TOe MPABUIIO» MEXAHUKH, 3aKOH COXPaHCHUS
MEXaHWYECKOW YHEPTHUH, TIPH ITOM J1aBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alUCHIBATh
€ro MaTeMaTH4ecKOe BhIPAKCHHUE,

OOBSICHATH (PU3UYECKHUE SIBICHUS, IPOIIECCHI M CBOMCTBA TEJI, B TOM YHCIIC U B KOHTEKCTE
CHUTYaIlMi MPAaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBIISATH IPUIHMHHO-CIICICTBEHHBIC
CBSI31, CTPOUTH OOBSICHEHUE M3 1—2 JTOTHYECKUX I1aroB C ONMOPoi Ha 1-2 N3y4eHHBIX CBOWCTBA
bu3nUecKux sIBICHUH, GPU3NIECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH,

e pewiaTh pacueTHbIe 3a1aul B 1-2 neiicTBUSI, UCIIONb3YS 3aKOHBI U (POPMYIIBI, CBS3BIBAIOLINE

(I)I/ISI/I‘-IGCKI/IG BCJIIMYMHBI. HA OCHOBC aHaJIM3a YCJIOBHUs 3aJla4M 3alIUChIBATh KPATKOC YCIIOBHUE,



MOJICTABIIATh PU3NICCKUE BETUIMHBI B (DOPMYIIBI M IPOBOUTH PACUETHI, HAXOIUTh
CIIPaBOYHBIE JaHHbIE, HEOOXOAUMBIE JIsl pEICHU 3a/1a4, OLICHUBATh PEATUCTUYHOCTh
MOJTy4eHHOUW (PU3UIECKON BETUYHHEI,

pacrno3HaBaTh Mpo0IeMbl, KOTOPbIE MOXKHO PEIIUThH MPH MOMOIIU (GU3NIECKUX METO/IOB, B
OIMCAHUM UCCIICIOBAHMS BBIIEISATH IPOBEPSEMOE MIPEATNOIOKEHUE (TUIIOTE3Y), Pa3IiyaTh U
UHTEPIPETUPOBATH MOTYYCHHBIN pe3yIbTaT, HAXOAUTh OUIMOKH B XOJI€ OTIbITA, JeJIaTh BHIBOIBI
II0 €ro pe3yJbTaTam,

MIPOBOAUTDH OMBITHI 110 HAOTIOJCHUIO (PU3NYECKUX SABJICHUHN WK (PU3UUECKUX CBOMCTB TEIN:
(dopMyIHpOBaTH MPOBEPSAEMBIE MPEATIONIOKEHHS, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py/I0BaHus, 3aMUCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOIHI;

BBINOJIHATH MPSAMBIE U3MEPEHHS PACCTOSIHUSA, BPEMEHH, MacChl Tea, 00beMa, CHIIbI U
TEMIIEPATYPHI C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IU(POBLIX MPUOOPOB, 3aITUCHIBATH MTOKA3aHUS
pUOOPOB C YYETOM 3aJaHHOM aOCOMIOTHON MOTPEIIHOCTH U3MEPECHHI;

MIPOBOAUTDH UCCIIEI0BAaHUE 3aBUCUMOCTH OJTHOM (PM3NYECKOM BETUYMHBI OT APYTOM €
UCIIOJIb30BAHUEM TIPSMbBIX U3MEPEHUH (3aBUCHMOCTH ITyTH PABHOMEPHO JBHKYLICTOCS TEJa OT
BPEMEHHU JIBHKEHUS Tella, CUIIbl TPEHUSI CKOJILKEHUS OT Beca Tena, KayecTBa 00paboTKu
MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTHU CUJIBI TPEHUS OT IUIOLIAId CONPUKOCHOBEHHUS TEJ, CUIIbI
VIPYTOCTH OT Y/UIMHEHUS MPYKUHBI, BRITAIKUBAIOLIEH CHIIBI OT 00beMa MOTPY>KEHHOM YacTH
TeNa U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT INIyOUHBI, Ha
KOTOPYIO TIOIPYXKEHO TEJI0, YCIOBHH TIaBaHUs TEJ, YCIOBUN PaBHOBECHS pblyara u 0JI0KOB),
y4acTBOBAaTh B IUIAHWPOBAHNUU Y4E€OHOIO UCCIIEOBaHMS, COOMPATh YCTAHOBKY U BBIIOJIHATH
U3MEpEeHUs, cleays IPeIoKEHHOMY IIaHy, (PUKCHUPOBATh PE3yNIbTaThl MOTYYCHHON
3aBHCUMOCTH (PM3UYECKUX BEJIMYUH B BUJE MPEJIOKEHHBIX Ta0JIUI] ¥ TPaUKOB, JeTIaTh
BBIBO/JIBI 110 pe3YJIbTaTaM MCCIIECOBAHMS,

MPOBOUTH KOCBEHHBIC M3MEPEHUs (PU3NUECKUX BETUUUH (INIOTHOCTH BEIECTBA KUIAKOCTU
TBEP/Oro Tella, CHila TPEHUS CKOJIbKEHUs, JaBlIEHUE BO3/1yXa, BHITAIKUBAIOIIAS CUJIa,
JeMCTBYIONIAs HAa MOTPYKEHHOE B KUJKOCTh TeJO0, KOAP(GUIIUEHT MMOJIE3HOr0 JeHCTBUS
HPOCTBIX MEXaHU3MOB), CICIYs MTPEATI0KESHHONW HHCTPYKIIMHU: TIPU BBIMOITHEHUN H3MEPEHUIt
coOuparh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIYHUCIISATH 3HAUEHUE HCKOMOW BEJTMYMHBI,
co0Jr01aTh MpaBMiIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a00paTOpPHBIM 000PYI0BaHHUEM,

yKa3bIBaTh IPUHIIUIIBI IEHCTBUS IPUOOPOB M TEXHUUECKUX YCTPONCTB: BECHI, TEPMOMETD,

JUHAMOMETP, COOOILIAIOIMECs COCYAbI, 0apOMETp, pblyar, MOJIBUKHbIN U HEMOABMKHBIN OJIOK,
HAKJIOHHA MJI0CKOCTH;

XapaKTepu30BaTh MPUHLUIIBI AEUCTBUS U3YYEHHBIX PUOOPOB U TEXHUUYECKUX YCTPOUCTB C
OIOpOH Ha MX onucaHus (B TOM YHUCIIE: MOIIUITHAKH, YCTPOHCTBO BOJIOIIPOBO/IA,
THPABIMYECKUI Pecc, MAHOMETP, BRICOTOMED, MMOPIIHEBOW HACOC, APEOMETP), UCIIOJIB3Ys
3HaHMS O CBOMCTBAX (PU3NYECKUX SBJICHUN M HEOOXOIMMBbIE (PU3NUECKHE 3aKOHBI U
3aKOHOMEPHOCTH,

NPUBOIUTH TIPUMEPBI (HAXOUTh HHAOPMAIIUIO O MPUMEPax) MPaKTUIECKOTO UCIIOIb30BaAHHSI
¢u3nUecKrX 3HaHUH B MOBCETHEBHOM JKU3HHU JJIsl oOecrieueHus: 6e30MacHOCTH Py 00palieHun
¢ MpubopamMu ¥ TEXHUUYECKUMHU YCTPOMCTBAMU, COXPaHEHHUSI 3J0POBbsI U COOIIOACHHSI HOPM
HKOJIOTMUECKOTO TIOBEJIEHUS B OKPYKAIOILEN CPELIE;

OCYILIECTBISATH OTOOP UCTOYHUKOB MH(POPMAIIMN B UHTEPHETE B COOTBETCTBUU C 33aHHBIM
IIOMCKOBBIM 3aIlPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUN U IIyTEM CPaBHEHHUS Pa3IMYHbIX
MCTOYHUKOB BBIIEIATh HH(POPMAIIHIO, KOTOpas ABJISETCS MPOTUBOPEUUBON MIIH MOXKET OBITH
HEJIOCTOBEPHOM;

MCIOJIb30BaTh MIPU BHINOJHEHUH YU€OHBIX 3aJaHUI HAYYHO-TIOMYJISPHYIO JIUTEPATYPY
($u3nUecKoro coxepkaHus, CpaBoOUYHbIe MaTepHalIbl, pecypchl ceTu MIHTepHeT, BIaIeTh
IpreMaMy KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIUN U3 OJJHOU 3HAKOBOU
CUCTEMBI B APYTYIO;
co3/71aBaTh COOCTBEHHBIC KPAaTKHUE MMCbMEHHBIC U YCTHBIC COOOIIEHUS Ha OCHOBE 2—3
UCTOYHHUKOB MH(OPMAIIUK (PU3HMUECKOTO COJCPKAHUSA, B TOM YHUCIIE IyOJIMYHO JeNIaTh KPaTKue
COOO0ILIEHHUs O pe3yJIbTaTaX MPOEKTOB WM YU€OHBIX UCCIIEJOBAHUM, TPU STOM IPaMOTHO
UCIIOJIb30BaTh U3yYCHHBIM MOHATUIHBIN anmapat Kypca (PU3HMKH, COPOBOXKIATH BBICTYIIJICHHUE
Mpe3eHTalNEeH;



e TIpU BBHITIOJHEHUH YUYEOHBIX MPOCKTOB U UCCIIEIOBAHUI pacpeeNsiTh 00sI3aHHOCTH B TPYIINE B
COOTBETCTBHH C IIOCTABJICHHBIMU 3aJla4aMH, CJICIUTh 3a BHIMOJIHEHHEM IIaHaA JSHCTBHH,
aJICKBATHO OIICHUBATh COOCTBEHHBIN BKJIA/ B JESATEILHOCTh TPYIIBI, BEICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJCHCTBHUE, YUUTHIBAsi MHEHUE OKPYKAIOIIIHX.

8-i1 kiIace

K koH1y 00y4yenus B 8-m ki1acce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPAXKATh
c(OPMHPOBAHHOCTH y O0YJAIOIIUXCA YMEHUH:

e HCIIOJIB30BATH MOHATHUS. Macca M pa3Mepbl MOJIEKYII, TEIUIOBOE JIBM)KEHHE aTOMOB M MOJIEKY!I,
arperaTHbIC COCTOSIHHS BELIECTBA, KPUCTAJUIMYECKHIE U aMOp(HbIE Tella, HACBIIICHHBIA U
HEHACBHIIIEHHBIH Nap, BIAKHOCTh BO3/lyXa, TEMIEpaTypa, BHYTPEHHSI SHEPTUs, TETIIOBOH
JIBUTATEIIb, 3JIEMEHTAPHBIN AJIEKTPUUECKUH 3apsij1, SIEKTPUUYECKOE 10JIe, TPOBOJHUKH U
JIMAJIEKTPUKH, TOCTOSIHHBIN JIEKTPUYECKUH TOK, MArHUTHOE TI0JIE;

e pa3nUyaTh SABJICHUS (TEIUIOBOE pACIIMPEHHE U CXKaThe, TeuIonepeiada, TeII0OBOe paBHOBECHE,
CMa4yMBaHKE, KalMJUISIPHBIC SIBIICHUS, UCIIAPCHUE, KOHJICHCAIIHS, TUIaBJICHHUE, KPHUCTAJUTA3ALIHS
(oTBepaeBaHue), KMIEHKE, TEILIONEpeaaya (TerIonpoOBOIHOCTh, KOHBEKIHS, H3ITyYCHNUE),
AJIEKTPU3AIHA Tell, B3aUMOACHCTBHE 3apSAA0B, JCHCTBHS HJIEKTPUIECKOTO TOKA, KOPOTKOE
3aMbIKaHHe, B3aUMOJICHCTBUE MarHUTOB, JICHCTBHE MAarHUTHOTO TIOJISI Ha MPOBOJIHUK C TOKOM,
AIIEKTPOMATHUTHASI MHIIYKIHSI) 10 OMUCAHHIO UX XapAKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUYecKoe SIBICHUE;

e pAacHo3HaBaTh NPOSBICHUE N3YUYCHHBIX (PU3MYECKUX SBICHUH B OKPY)KAIOIIEM MUPE, B TOM
yrcie Gpu3nuecKue sBICHHS B IPUPOJIE: MOBEPXHOCTHOE HATSDKEHUE U KAMWIISIPHBIC SIBJICHUS B
IpUpOJIe, KPUCTAIUIB B IpUpoJie, n3inydeHrne CoiHIa, 3aMep3aHie BOJOEMOB, MOPCKHE OpH3HI,
o0pa3oBaHue POCHI, TyMaHa, HHEs, CHeTa, JICKTPUUECKHE SBIEHHS B aTMocdepe,
AJIEKTPUUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE 10JIe 3eMJIH, Ipei( MoIocoB, poJib
MarHUTHOTO TIOJIS JUIs )KU3HU Ha 3emJie, MOJISIPHOE CUSTHUE, TIPY ATOM ITEPEBOANTH
HPaKTUYECKYIO 337a4y B y4eOHYIO, BBIICISTh CYIIECTBCHHbIC CBOMCTBA (TPH3HAKH)
(bu3nYeCKuX SIBICHUH;

e ONKCHIBaTh U3yYEHHBIE CBOMCTBA TN U (PU3UUECKUE SIBICHUS, UCIIONB3Ys (pru3nueckue
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPTHsl, KOJMYECTBO TEIUIOTHI, y/eTbHAs
TEIIOEMKOCTb BEIIECTBA, YAeIbHasl TEIUIOTa IUIaBJIeHHUs, YAeIbHasl TeII0Ta NapooOpa3oBaHus,
yIleNbHas TeIJIOTa CTOPaHHs TOILIHBA, KOO(PPHUIIMEHT MONIE3HOTO ACHCTBHUS TETUIOBOW MAIIWHBI,
OTHOCHTEJIbHAS BIAXXHOCTh BO3/yXa, SJIEKTPUUYECKHM 3apsij, CHIIa TOKA, SJIEKTPUIECKOe
HaIpsDKEHUE, COTPOTUBIICHNE TIPOBOHHKA, yJIEIIbHOE COMTPOTUBIICHUE BEIECTBA, padboTa 1
MOIIHOCTH JIEKTPUUECKOTO TOKA), IPU OMUCAHUH MPABUIILHO TPAKTOBATH (PH3UUECKHUN CMBICIT
UCTIOJIB3YEMBIX BEJTMUMH, 0003HAYCHUS M SJMHUIIBI (PU3NYECKUX BEIMYHH, HAXOJUTH (hOPMYJIHI,
CBSI3BIBAOIME TAHHYIO (PU3UYECKYIO BEJIMYMHY C APYTUMH BETMUYMHAMMU, CTPOUTH TpapUKH
M3YyYEHHBIX 3aBUCUMOCTEH (PH3MUECKUX BEITHUYMH;

e XapaKTepHU30BaTh CBOICTBA Tell, PU3NUECKUE SIBICHUS U IPOIIECCHI, UCIIONIb3YSl OCHOBHBIE
MIOJIOKESHHS MOJIEKYJISIPHO-KHHETHIECKON TEOPHH CTPOCHHUS BEIIECTBA, TPHHIIUTI
CYNEpIO3UIMHK ToJIeH (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXPaHEeHHUs 3apsiaa, 3akoH Oma Juis
ydJacTKa 1emn, 3akoH Jxoyns—JIeHia, 3akoH coXpaHeHUs SHEPTUH, TIPHA ITOM JIaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPaKEHHE;

e 0O0BSACHATH (PU3HUYECKHE MTPOIECCHI U CBOWCTBA TEJ, B TOM YHCIIC U B KOHTEKCTE CUTYAITHH
MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH IPHUUHHO-CIICICTBEHHBIE CBA3H, CTPOUTH
00BsicHeHUE U3 12 TOTUYECKUX IIaroB ¢ OMOpoii Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacyeTHBIC 3a/1a4u B 2—3 JCUCTBHSA, HCIIOIb3Ys 3aKOHBI M (YOPMYITBI, CBA3BIBAIOIINE
¢u3nveckre BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 33/1a4H 3alMChIBATH KPATKOE YCIIOBHE,
BBISBJISITH HEJJOCTATOK JAHHBIX JUIS PEIICHHS 33/1a41, BRIOUPATh 3aKOHBI M ()OPMYJIHI,
HE0OXOIMMBIE JIJIS €€ PEUICHHUs, IPOBOJUTH PACUETHI U CPAaBHUBATH MOJyYEHHOE 3HAUCHHE
(u3HYeCcKOil BETMYMHBI C N3BECTHBIMHU JIaHHBIMUY,



e pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PELIMTh IPU MOMOLTY (PU3HUECKUX METOOB,
UCIIOJb3Ys ONMCAHKE UCCIIEI0BaHMs], BBIICIIATh IIPOBEPSAEMOE MPEAIIONI0KEHHIE, OLIEHUBATh
IIPABWJIBHOCTb MOPsIIKA IPOBEIECHUS UCCIIEI0BaHMs, 1€NATh BHIBOJIBI,

e IIPOBOJUTH OIBITHI 10 HAOIIOACHUIO (PU3NYECKUX SBJICHUH WIN (PU3NYECKUX CBOMCTB Tel
(kanuIUIApHBIC SBJICHHS, 3aBUCUMOCTb JJABJICHUS BO3[lyXa OT €ro 00bemMa, TeMIepaTyphl,
CKOpOCTH Tpoliecca OCThIBAaHMS U HArPEBAaHUS NP U3JIyUYECHUH OT L[BETa U3JTydaromei
(moromiaromieii) MOBEpXHOCTH, CKOPOCTh HCIIAPEHHUST BOJIbI OT TEMIIEPATYPbI XKHIKOCTH U
IUIOINAAM €€ MOBEPXHOCTH, IEKTPU3ALUs TNl U B3aUMOIEHCTBHE MIEKTPUUECKUX 3apsi/iOB,
B3aMMO/IEICTBHE TOCTOSHHBIX MarHUTOB, BU3YyaJIU3allMsl MATHUTHBIX I10JIEW MOCTOSHHBIX
MarHuTOB, JAEHCTBHSI MArHUTHOTO MOJISl HA IPOBOJHMK C TOKOM, CBOICTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JICKTPOABHUIATEIISl TIOCTOSHHOTO TOKa): (hOPMYJIMPOBATh MPOBEPSIEMbIE
HPENOI0XKEHUs, COOUPaTh YCTAaHOBKY U3 MPEATIOKEHHOTO 000PyI0BaHUs, ONUCHIBATh X0/
OTbITa U POPMYIIUPOBATH BHIBOJIBI;

e BBIIOJHATH IPSAMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BIaXXHOCTH BO3/yXa, CUJIbI
TOKA, HANPSKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MYECKHIX
BEJIMYMH, CPAaBHUBATh PE3YJIbTAThl HN3MEPEHUH C yUeTOM 33JaHHOM aOCOIIOTHOM MOTPELIHOCTH;

e TPOBOJUTH MCCIECTOBAHNE 3aBUCHIMOCTH OJTHOM (PU3MUYECKON BEIIMYUHBI OT JPYTOM C
UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHHH (3aBHCUMOCTh COITPOTUBIICHHUS TPOBOIHUKA OT €0
JUIMHBI, IJIOLIAAH ITOIEPEYHOr0 CEYEHUS U YIEIbHOTO COMPOTUBIICHUS BELIECTBA IPOBOJHUKA,
CHJIBI TOKA, UAYILETro Yepe3 MPOBOJAHUK, OT HANPSDKEHUS Ha IPOBOJHUKE, UCCIIEI0BAaHHE
HOCJICIOBATEILHOIO M MAPAJUICIBHOTO COSAMHCHUI TPOBOTHUKOB): UIAHUPOBATh
UCClIeIoBaHKue, COOMpaTh YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS, CIeysl IPeI0KEHHOMY ILJIaHy,
(UKCUPOBATh Pe3yIbTATHI OTYYCHHON 3aBUCUMOCTH B BHJIE TAOJIHUI M TPaUKOB, JIEJIaTh
BBIBOJIbI 110 pe3yJIbTaTaM UCCIIEI0BaHUS;

e TPOBOAMTH KOCBEHHBIC H3MEPEHUS (PU3MICCKUX BEIMYUH (yIeIbHAsI TEIUIOEMKOCTD BEILIECTBA,
CONPOTHBJICHHE IIPOBOHUKA, pPa00Ta U MOILIHOCTh IEKTPHYECKOrO TOKA): IUIAHUPOBAThH
U3MEpEHUs], COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY, CIeAYs IPEI0KEHHOW HHCTPYKIUH, U
BBIYUCIIATH 3HAUEHUE BEJTMUMHBI;

e COOJIIO/IaTh MpaBUJIa TEXHUKHU 0€30IaCHOCTH MpU paboTe ¢ 1abopaTOpHBIM 000PYAOBaHUEM,;

e XapakTepHU30BaTh MPUHILHUIIBI JEHCTBUSA U3YYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OIopo# Ha MX onucaHus (B TOM YHUCIIE: CUCTEMa OTOIUICHHUS IOMOB, TUTPOMETP, MapoBast
TypOHHa, aMIepMeTp, BOJIBTMETP, CUETUHK IIEKTPHUECKON SIHEPIUH, DJIEKTPOOCBETUTENIbHBIE
pUOOPBI, HATPEBATENILHBIC ANEKTPOIPHOOPHI (TPUMEPHI), HICKTPUUECKHIE TPETOX PAHUTEIH,
3IEKTPOMATHUT, SJIEKTPOABUTATEIb NOCTOSIHHOTO TOKA), CIOJIB3Ys 3HAHHS O CBOMCTBAX
bu3nyecKux SIBICHUN U HEOOXO0AUMbIE PU3NYECKHE 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCThIE TEXHUUYECKUE YCTPONUCTBA U U3MEPUTENIbHBIE TPUOOPHI 110 CXeMaM U
CXEMaTUYHBIM PUCYHKaM (3KUJIKOCTHBIA TEPMOMETP, TEPMOC, ICHXPOMETP, TUTPOMETD,
JIBUTaTeIb BHYTPEHHETO CTOPAHMUs, JJICKTPOCKOI, PEOCTAT), COCTABIATH CXEMbI AIEKTPHUECKUX
Henei ¢ nocieaoBaTeIbHbIM U apauIeIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3jinyasi yCJIOBHbIE
0003HaUEHHSI FTIEMEHTOB JIEKTPUUYECKHX IIETIEH;

e TPUBOJIUTH NPUMEPHI (HAXOUTh HHHOPMAIIMIO O MPHUMEPaX) MPAKTHIECKOTO UCTIOJIb30BAHUS
¢u3nUecKrX 3HaHUH B MOBCEIHEBHOM KU3HHU JJIs1 oOecrieueHus: 6e30MacHOCTH U 00pallieHun
¢ MpubopamMu ¥ TEXHUYECKUMHU YCTPOMCTBAMU, COXPaHEHHUSI 3J0POBbsI U COOIIOACHHSI HOPM
HKOJIOTMUECKOTO TIOBEJIEHUS B OKPYKAIOILEN CPELIE;

e OCYIIECTBIATH MOUCK HH(pOpMaLKU (PU3UUECKOTO COAEepKaHUS B MHTEPHETE, HA OCHOBE
MMEIOLINXCS 3HAHUN U IIyTEM CPaBHEHUS JOTIOJHUTEIbHBIX HICTOYHUKOB BBIICIIATh
nH(pOpMaLIKIO, KOTOpas SBJISETCS MPOTUBOPEUNBOI HIIM MOKET ObITh HEIOCTOBEPHOM;

e HCIOJB30BATh MIPU BBINOJIHEHUH YYEOHBIX 33JaHUH HAYUYHO-TIOMYJISIPHYIO JINTEPATYPY
bu3nYeCcKOro cofepxKaHus, ClIpaBOUHbIe MaTepUalibl, pecypchbl cetu VIHTepHeT, Bi1aeTh
npreMaMH KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3zoBaHus HHPOPMALIUU U3 OJHON 3HAKOBOM
CHCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHBIE MUCHbMEHHBIEC U KPAaTKUE YCTHBIE COOOIIEHHs, 0000111as HHPOPMALIHIO
U3 HECKOJIbKUX UCTOYHUKOB (PM3UUECKOTO COJEPKaHMsl, B TOM YHCIIE yOINYHO NPEACTaBIATh
pe3yJIbTaThl IPOEKTHOM WM UCCIIE0BATEIbCKOM AE€ATEIbHOCTH, IIPU ATOM I'PAMOTHO
UCIOJIb30BaTh U3yYEHHBIN MOHATUIHBIN anmnapar Kypca (PU3HKH, COTPOBOKIATH BBICTYIIJICHUE
MpEe3EHTalNEH;



e TIPU BHITIOJHEHUH YY€OHBIX TPOEKTOB M UCCIIEIOBAHUIN (PU3NIECKUX MPOILIECCOB PACTIPEICISTh
00513aHHOCTH B TPYIIE B COOTBETCTBUH C IMOCTABJICHHBIMH 33/1a4aMH, CIEAUTD 3a
BBHITIOJTHEHHUEM IIJIaHa IEHCTBUHN M KOPPEKTHPOBATH €T0, aJIeKBATHO OIEHUBATH COOCTBEHHBIN
BKJIQJl B IEATEIBbHOCTh I'PYMIIbl, BBICTPAUBAaTh KOMMYHHUKAaTUBHOE B3aUMOJIEUCTBUE, MPOSBIISS
TOTOBHOCTP pa3peraTh KOHQIHKTHL.

9-i1 ki1ace

K koHIy o0y4enus B 9-m KJjiacce peMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPAXKaTh
C(OPMHUPOBAHHOCTh y O0YYAIOIUXCSA YMEHUI!

e HCIIOJIb30BATh MOHSTHUS: CUCTEMA OTCYETA, MaTepUAIbHAS TOYKA, TPACKTOPHS, OTHOCUTEIBHOCTh
MEXaHHUYEeCKOTro JBMKeHUs, Aedopmanus (ynpyras, IiacTu4ecKas), TpeHue,
IICHTPOCTPEMHUTEIIFHOE YCKOPEHUE, HEBECOMOCTD U MEPErpy3KH, LEHTP TSHKECTH, a0COIIOTHO
TBEPJIOC TEJIO, LIEHTP TSDKECTH TBEPIOTO Tella, PABHOBECHE, MEXaHUYECKHE KOJIeOaHHs U
BOJIHBI, 3BYK, HH(Pa3BYK U YJIbTPa3BYK, IEKTPOMArHUTHBIC BOJIHBI, LITKAJIa
9NIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M AaTbHO30PKOCTb, CIIEKTPhI UCITYCKAHUS U
HOTJIONICHUS, alib(a-, 0eTa- U TaMMa-U3JIy4eHHUs], U30TOIIbI, SJCPHAs SJHEPTEeTHKA;

e pa3nuyaTh sBJICHUS (PABHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE BHKCHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABM)KEHHE, CBOOOHOE MTaJICHUE TeJl, PABHOMEPHOE
JIBHKCHHE 110 OKPY)KHOCTH, B3aUMO/ICICTBHE TEJI, pEaKTHBHOE JIBIKCHHUE, KOJIeOaTeIbHOE
JIBIDKCHUE (3aTyXalOIINe U BBIHYK/ICHHbBIC KOJICOaHsI), pE30HAHC, BOJIHOBOE JIBIIKCHUE,
OTpa)KeHHUE 3BYKa, MPSIMOJIMHEHHOE PaCIPOCTPAHEHUE, OTPAKCHUE U MPETIOMIICHHE CBETA,
II0JIHOE BHYTPEHHEE OTPAKCHUE CBETA, PA3JIOKeHUE OETI0T0 CBETa B CIIEKTP U CI0KEHHE
CIIEKTPAJIbHBIX [[BETOB, JUCIIEPCHs CBETA, €CTECTBEHHAS PaJHOaKTUBHOCTh, BOSHUKHOBCHHUE
JIMHEHYATOr0 CIEKTPa U3TyUCHHS) 110 OMIMCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OITBITOB, IEMOHCTPHPYIOIINX JaHHOE (PH3HYECKOE SBICHUE;

e pAacroO3HaBaTh MPOSIBICHUE U3YUCHHBIX (PM3MYECKUX SBJICHUI B OKpYXKaroiieM mupe (B ToM
ypcie pu3ndYecKre SIBICHNS B IPUPOE: PUIIMBBI M OTIMBEI, ABIKEHUE TuTaHeT COTHEYHOM
CHCTEMBbI, PEAKTHBHOE JIBIYKCHUE KUBBIX OPTaHM3MOB, BOCIIPUSTHE 3BYKOB )KUBOTHBIMH,
3eMIIETPSICCHUE, CEHCMUUECKHE BOJTHBI, IlyHaAMH, 9X0, [[BETA TEJ, ONTHYECKHE SIBICHHUS B
pupoJie, OMOJIOTHYECKOE ICHCTBIE BUAUMOTO, YIBTPAPHOIECTOBOTO U PSHTTEHOBCKOTO
U3JTy4SHHUH, €CTECTBEHHBIN PaJIMOAKTUBHBIN (DOH, KOCMHYECKHE JTy4YH, PaJHOAKTHBHOE
U3JTydeHHUE TIPUPOTHBIX MUHEPAJIOB, JICHCTBUE PaJIMOAKTUBHBIX H3ITyUCHUI HA OpPraHu3M
YEeJIOBEKA), IPU 3TOM MMEPEBOANUTH NPAKTUYECKYIO 33124y B yICOHYIO, BBIICISATh CYIIECTBCHHBIC
cBOMCTBA (TpU3HAKK) (PU3UUCCKUX SIBICHUH;

e OIKCHIBATh U3yYCHHBIC CBOICTBA TN U (prU3NYecKue SBICHUS, UCTIONB3YS (PU3NYECKUE
BEJIMYMHBI (CPEIHSS K MTHOBEHHAsI CKOPOCTh Tella MPH HEPAaBHOMEPHOM JIBHIKCHUH,
YCKOpEHHE, ePEMEIICHUE, ITyTh, YIIIOBas CKOPOCTbh, CHJIa TPEHHSI, CHJIa YIPYTOCTH, CHJIa
TSDKECTH, YCKOPEHUE CBOOOIHOTO Ma/ICHHsI, BEC Tela, UMITYJIbC TeJia, UMITYJILC CHIIBI,
MexaHW4ecKkasi paboTa 1 MOIIHOCTh, MOTEHIUAIbHAS YHEPTH TEIa, MOJHITOTO Ha
MIOBEPXHOCTBIO 3€MJTH, TIOTCHIIUAIbHAS SHEPTHS CKATOM MPY)KUHBI, KHHETHYECKAs SHEPT S,
TIOJTHAsl MEXaHUUYeCcKast SHEPTHsl, IEPHOJ U YacToTa KoiIeOaHu, JITMHA BOJIHBI, TPOMKOCTh 3BYKa
U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelh MPEIOMIICHUSI CPEIbl), IIPH ONIMCAHUH MTPABUIBHO
TPaKTOBaTh (PU3NYECKUI CMBICT HCIOIb3YEMbIX BETUUNH, 0003HAUYCHHS U SJHHUIIBI
(GHU3MUYECKUX BEJIMYHMH, HAXOIUTH (DOPMYIIBI, CBSI3BIBAIOIIUE JAHHYIO (DH3HMUSCKYIO BETHUUHY C
JIPYTHMHU BEJTMYUHAMH, CTPOUTH IPApHKH N3yYCHHBIX 3aBUCMOCTEH (PU3NYECKUX BEITUYNH;

e XapaKTepHu30BaTh CBOMCTBA T, GU3NUSCKHE SBICHHS U MPOIECCHI, HCIIOIB3YS 3aKOH
COXpaHEHUsI SHEPTUH, 3aKOH BCEMUPHOTO TSATOTSHUS, IPUHIHIT CYTIEPIIO3UIIMN CHJI, TPUHIIAT
OTHOCHTEIbHOCTH ["anmuiest, 3akoHbl HpI0TOHA, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOHBI
OTPaXCHUS U TPEIIOMJICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsIOBOTO U MaCCOBOTO YUCE ITPH
SICPHBIX PEAKIUsX, IPU 9TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3aIUCHIBATH €r0
MaTeMaTUIECKOEe BHIPAKCHUE;

o OOBACHATH (HM3MUYECCKHUE IPOIECCH] X CBOWCTBA TEJ, B TOM YHCIIC M B KOHTEKCTE CUTYAIHA
NPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIISATH IPUIMHHO-CIICICTBEHHBIC CBS3U, CTPOHUTH



00BsiCHeHUE U3 2—3 TIOTHYECKUX LIaroB ¢ OMOPOii Ha 2—3 U3YYEHHBIX CBOUCTBA (PU3MUYECKUX
SIBJICHHUH, PU3NUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

e pelIaTh pacyeTHBIC 3a/1a4M (OMUPAIOIIHNECS HA CUCTEMY M3 2—3 ypaBHEHHUI), UCTIIONIb3Ysl 3aKOHBI
1 GopMyJIbl, CBA3bIBaIOIINE (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBUS 3a/1a4M
3aMMChIBATh KPATKOE YCIOBHE, BBIABIATH HEJOCTAIOIINE M U30BITOUHBIC JaHHBIC, BHIOMPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE /TS pEIIEHUs], IPOBOUTh PACUEThl M OLICHUBATh
PEATMCTUYHOCTD MOJYYCHHOTO 3HAUCHHs (PU3HMUECKON BEIUYHHBI,

e pacro3HaBaTh IPOOJIEMBI, KOTOPbIE MOYKHO PELIMTh IPU IOMOLIY (PU3MUECKUX METOOB,
UCTIONB3YS OMMCAHKUE UCCIIEIOBaHMS, BBIICIATH IPOBEPSAEMOE MPEATONIOKEHHIE, OLIEHUBATh
IPaBUIBHOCTb MOPsKA IPOBEJECHUS UCCIIEI0BaHMs, AeIaTh BEIBO/IbI, HHTEPIIPETUPOBATh
pe3yJbTaThl HAOIOICHUH U OIIBITOB,

e IIPOBOJUTH OIBITHI 10 HAOIIOACHUIO (PU3NYECKUX SBJICHUH W (PU3NYECKUX CBOMCTB Tel
(n3yuyenue Broporo 3akoHa HploToHa, 3aKOHA COXpaHEHHS YHEPTUH, 3aBUCUMOCTb MIEPUOIa
KoJIeOaHUH MPYKMHHOTO MAasATHUKA OT MACChl I'py3a U )KECTKOCTU IPYKUHBI U HE3aBUCUMOCTh
OT aMIUIUTYAbI MAJIBIX KOJICOAHUM, IPSIMOJIMHENHOE PACTIPOCTPAHECHHUE CBETA, PA3JIOKEHUE
6eJoro cBeTa B CHEKTP, U3yUeHHE CBOMCTB U300pakeHUs B IJIOCKOM 3€pKajie U CBOWCTB
M300paKeHHs IIpeIMeTa B COOMPAIOIICH JIMH3€E, HAOIIOIEHNUE CIIOMIHBIX M IMHEUYAThIX
CIIEKTPOB M3IIy4YCHHs): CAMOCTOSTEIBHO COOMPATh YCTAaHOBKY M3 U30BITOYHOrO HabOpa
000pyI0BaHUsl, ONMCHIBATh X0/ OIBITA M €r0 Pe3yJbTaThl, (GOpMyITUpOBaThH BHIBOIHI,

e IIPOBOJAUTH MPU HEOOXOIMMOCTH CEPUI0 IPSAMBIX U3MEPEHUH, OIIpeelisis CpeHee 3HaueHUe
u3MepsieMoii BennunHbl (GOKyCHOE paccTosHIE COOMPAIOLIEH JIMH3BI), 000CHOBBIBATH BHIOOD
criocoba uamepeHust (M3MepUTEILHOTO Iprodopa);

e TPOBOJUTH MCCIECIOBAHNE 3aBUCUMOCTEN (PU3NYECKUX BETUYMH C UCIIOJIB30BAHUEM TPSMBIX
U3MepeHHil (3aBUCUMOCTD ITyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JIBU)KCHHHU 03 HaualbHOM
CKOpOCTH, TEePHOa KOJICOAaHNH MaTeMaTHYECKOT0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH
yriia OTpa)KEHHs CBETa OT yIJIa MMaJICHHs U yriia IPEJIOMIICHHs OT yriia MaJeHus): INIAHUPOBATh
UCCIIEIOBAaHHE, CAMOCTOSITENIFHO COOMPATh YCTAHOBKY, (PMKCHPOBATH PE3YAbTATHI MOIY4YEHHON
3aBHCUMOCTH (PM3MUECKUX BEJIMYUH B BUJIE TaOJIUIl U TpaUKOB, AeaTh BEIBOIBI 10
pe3yabpTaTaM HCCIIEeIOBAHHUS;

e TPOBOJHTH KOCBEHHbIC H3MEPEHHUS (PU3NUECKHUX BEHMUHH (CpeIHssl CKOPOCTh M YCKOPEHHE Tella

IIpY PAaBHOYCKOPEHHOM JIBIYKEHHH, YCKOPEHHE CBOOOIHOTO MAJACHUs, )KECTKOCTh TPYKHHBI,
KO3(QUIMEHT TPeHUsI CKOJIBKEHUS, MEXaHW4YecKas paboTa U MOIIHOCTh, YAaCTOTa U TEPUO]T
KOJICOAaHWH MaTeMaTHYECKOTO U MPYXHHHOTO MassTHUKOB, ONITUYECKast CHJIa COOMparoIeit
JIMH3BI, PAAMOAKTHBHBIN (DOH): UIAHUPOBATH U3MEPEHHS, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTAHOBKY U BBITIOJHATH U3MEPEHUS, CIEAYSI MPEITI0KESHHON HHCTPYKIIMH, BEIYUCIIATD
3Ha4YeHHE BEJIMYMHBI U aHAJTM3UPOBATh MOJyYEHHBIE PE3YJIbTAThl C YUIETOM 3aJJaHHON
MIOTPELIHOCTH U3MEPEHUN;

co0Jro1aTh MpaBMiIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a00paTOpPHBIM 000PYI0BaHHUEM,

e pa3nMyaTh OCHOBHBIC MPU3HAKU H3YYCHHBIX (PH3UUECKUX MOJIENCH: MaTepraIbHas TOUKa,
abCOIIIOTHO TBEPOE TENO, TOYSUHBIN HCTOUHUK CBETA, JIy4, TOHKas JIMH3a, UIaHeTapHas
MOJIENTb aTOMa, HYKJIOHHAsI MOJIeNTb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHIHUIIBI AEUCTBHUS U3YYEHHBIX PUOOPOB U TEXHUUECKUX YCTPOUCTB C
OIOpO# Ha MX onucaHus (B TOM YHUCIE: CIUIOMETP, TATIYMKH MOJI0KEHHS, PACCTOSIHUS U
YCKOPEHHs, paKkeTa, 9X0JIOT, OYKH, MIEPUCKOI, (poToanmnapar, ONTHYECKHE CBETOBOIH,
CIIEKTPOCKOII, TO3UMETP, Kamepa BuiibcoHa), UCIOb3ys 3HAHUS O CBOMCTBAX (U3UUECKUX
SBJICHUN U HEOOXO0MMble (prU3HUeCcKre 3aKOHOMEPHOCTH;

WCTIOJIH30BATh CXEMBI M CXEMATUYHBIE PUCYHKH M3YYEHHBIX TEXHHUECKUX yCTPOICTB,
U3MEPUTENIBHBIX TPUOOPOB U TEXHOJOTHUECKUX MPOIIECCOB MPH peIIeHHH yueOHO-
MPaKTUYECKHX 3a/1a4, ONITUYECKUE CXEMBI ISl TIOCTPOCHUS N300paKEHHUH B TUIOCKOM 3epKalie ’
coOuparorieii TuH3e,

HPUBOAUTH IPUMEPHI (HAXOAUTh HH(GOPMAIHIO O IIPHMEpax) MPAKTUIECKOTO UCIIOIb30BaAHUS
¢u3nUecKrX 3HAHUH B MOBCETHEBHOM KU3HU JJIsl oOecrieueHus: 6e30MacHOCTH pU 00palieHun
¢ MpuOOpaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 30POBbS M COOIIOIEHUS] HOPM
HKOJIOTHUECKOTO MOBENICHHS B OKpY>KaIOLIeH cpee;



e OCYIIECTBJIATH MOUCK HHPOPMALUU (PUZUIECKOTO COEPKAHHSI B UHTEPHETE, CAMOCTOSTEIILHO
(bopMynupys HOUCKOBBIN 3aIIPOC, HAXOAUTH ITYTH ONPEAEICHUs JOCTOBEPHOCTH OIYYEHHOM
UH(pOpPMALIUK Ha OCHOBE UMEIOLINXCS 3HAHUN U TOTIOJIHUTEIbHBIX HCTOYHUKOB,;

e HCIIOJIB30BATh IIPU BBINOJIHEHUH Y4EOHBIX 33JaHUH HAYYHO-TIONYJIAPHYIO JINTEPATYPy
($u3nUecKoro conepkaHus, CIpaBOYHbIe MaTePHAIIbl, peCypchl ceTu MIHTepHET, BIaIeTh
IpreMaMM KOHCIIEKTUPOBAHUS TEKCTA, IpeodpazoBaHus HHPOPMALIUU U3 OJHON 3HAKOBOM
CUCTEMBI B IPYTYIO;

e CO03/aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOILEHHSI HA OCHOBE HH(POPMALIUU U3
HECKOJIbKUX UCTOYHUKOB (PHU3UUECKOTO CONEPKAHMsI, MyOJINYHO MPEACTABIATh PE3YIbTaThI
IIPOEKTHOM WJIM UCCIIEA0BATEIBCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIB30BATh
W3yYCHHBIN MOHATUHHBIN anmapar u3y4yaeMoro pasjena GU3uKd U COPOBOXKIATH
BBICTYIIJICHHE IIPE3E€HTAalMEeN C y4eTOM 0COOEHHOCTEH ayAIuTOPUH CBEPCTHUKOB.

TemaTHueckoe IJIAHUPOBaAHUE

/- KJIace
KosmmmuyecTBo yacos
HalneROB AR DuiekTpoHHbIE (UG POBbIE)
Ne Beero oOpa3oBaTe/IbHbIE Pecypchbl
/| PA3AEI0B H TEM KonrpoabHbie | [IpakTuyeckue
porpamMMbl padoThI padoThI

Pa3nen 1.®du3uka u ee poJib B NO3HAHUHU OKPY:KAKOIIEro MUpa

®u3uKa — HayKa O

bu6aunorexa ®I'UC «MOS

1.1 HDUDOE 2 mkosiay — lesson.academy-
pHpoa content.myschool.edu.ru/03/07
®dusuka, 7 kmacc, PI'AOY AI1O
dusuyeckue
1.2 2 1 «Axanemuss MUHIPOCBELIEHUS
BEJINYUHBI
Poccumy
EcrectBenHoO- bubmorexka PI'C «MOA
1.3 | Hay4HBII METOJ 2 1 mKoja» — lesson.academy-
MO3HAHUS content.myschool.edu.ru/03/07
Hroro no paszneny 6

Pa3nen 2.IlepBonayasibHble cBeJIeHHS 0 CTPOEHHHU BelllecTBa

®dusuka, 7 kmacc, PI'AOY AI1O

2.1 | CtpoeHnue BemiecTna 1 «Axanemuss MUHIPOCBELLIEHUS
Poccuny

JBmxenue u bubmuorexa ®I'UC «MOS

2.2 | B3auMognelicTBUe 2 1 mkosay» — lesson.academy-
YaCTHI] BENIECTBA content.myschool.edu.ru/03/07
ArperaTHble bubmuoreka ®I'UC «MOS

2.3 | cocTosiHuS 2 mkosay — lesson.academy-
BeIIleCTBa content.myschool.edu.ru/03/07

Hroro mo pazaeny 5

Paznen 3./[Bu:keHHne U B3aUMo/IeiicTBHE TeJl

3.1

Mexanuueckoe
NBIDKEHUE

bubmorexa ®I'NUC «MOS
mkoja» — lesson.academy-
content.myschool.edu.ru/03/07




Nuepuus, macca,

bu6auorexa ®I'UC «MOA

3.2 IOTHOCTE 4 1 mkoja» — lesson.academy-
content.myschool.edu.ru/03/07
bu6morexa ®I'NC «MOS

3.3 | Cuuna. Bugs! cun 14 1 2 mKkosiay — lesson.academy-
content.myschool.edu.ru/03/07

Uroro no pazaeny 21

Pasnen 4. /laBjieHue TBepaABIX TeJl, }KMIKOCTEN U ra3oB

JlaBneHue.
Ilepenaua naBieHus bubnmoreka ®I'NC «MOS

4.1 | TBepABIMH TECIIAMH, 3 mKoja» — lesson.academy-

KHUJIKOCTSIMH U content.myschool.edu.ru/03/07
razamu

bubmuorexa ®I'UC «MOS
JaBnenue

4.2 HTKOCTIL 5 mkosiay — lesson.academy-

a content.myschool.edu.ru/03/07
bu6mmorexa ®T'UC «MOSA
ATtMocdepHoe

4.3 ABTCHIG 6 mkosay — lesson.academy-

A content.myschool.edu.ru/03/07
iini?clﬁl . bubmuorexa ®I'UC «MOS

4.4 o rﬂ KCHHOE B HIX 7 1 3 mkoja» — lesson.academy-

Py content.myschool.edu.ru/03/07
TeJo

Uroro mo pazaeny 21

Pa3nes 5.PaGora u MOIIHOCTH. DHeprus
bubmuorexa ®I'UC «MOS

5.1 | PaGoTa 1 MOIITHOCTH 3 1 mkoja» — lesson.academy-
content.myschool.edu.ru/03/07
bubmuorexa PI'UC «MOS

IIpoctsie

5.2 MOXAHH3MEL 5 1 mikosiay — lesson.academy-
content.myschool.edu.ru/03/07
bu6morexa ®TUC «MOA

Mexanudeckas

5.3 SHEDIIS 4 1 1 mkoja» — lesson.academy-

P content.myschool.edu.ru/03/07

Uroro mo pazaeny 12
bubmuorexa PI'UC «MOS

[ToBTOpEeHue 3 mkosiay — lesson.academy-
content.myschool.edu.ru/03/07

OBIIEE

KOJIMYECTBO YACOB | 68 3 12

I10 TPOI'PAMME

8-it kiace

Ne | HammeHoBaHHe KosmnyecTBo yacoB DuekTpoHHbIe (UG pPoBbIE)




n/n

o0pa3oBaTe/bHbIE PeCypChl

pa3/1esioB U TeM Beero
NPOrpaMMBbI Kontpoubnbie | [IpakTuyeckue
padoThI padoThI
Pasznea 1.TemioBble siBJICHUS
bu6anorexa ®I'UC «Mos
Crpoenue u
1.1 CBOHCTEA BOLIECTBA 7 mkoja» — lesson.academy-
m content.myschool.edu.ru/03/08
dusuka, 8 kitace, PI'AOY JII1O
1.2 | TeruoBbie poLIECCHI 21 1 5 «Axanemuss MUHIIPOCBEIICHUS
Poccuny
Wroro mo pazneny 28
Pa3znen 2.9jekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
?aﬂeleTIEH;aeC;IiZHHHe bu6anorexa ®I'UC «Mos
2.1 Teﬁaﬂﬂ P'IX p 7 1 mKoja» — lesson.academy-
. content.myschool.edu.ru/03/08
B3aMMOJIENCTBUE
" bu6anorexa ®I'UC «Mos
IlocTostHHBIN
2.2 S TeKTDHYCCKILH TOK 20 1 7 mkosiay — lesson.academy-
p content.myschool.edu.ru/03/08
®dusuka, 8 kmacc, ®I'AOY AI10
2.3 | MarauTtHble SBIICHUS 6 1 15 «Axanemus MUHIPOCBEICHUS
Poccuny
bu6anorexa ®I'UC «Mos
DneKTpoMarHuTHas
2.4 - - 4 mKoja» — lesson.academy-
YKL content.myschool.edu.ru/03/08
Wroro mo pazneny 37
IToBTOpEHME 3
OBIIEE KOJIMYECTBO
YACOB I10 68 3 14,5
[TPOTPAMME
9-i KJ1ace
HanMeHnoBaHme KoanuecTBo 4acoB
Ne DaekTpoHHbIE (HM(POBHIE)
u/ pa3nesioB U TeM o6
Beero pa3oBaTejibHbIE PeCypChl
nporpamMmel Konrpoabnbie | [IpakTudeckue
padoThI padoThI
Pa3zpen 1. MexaHuuecKHe siBJeHHSA
MexaHnueckoe bubmmnorexka PI'YC «Mos
1.1 | aemkenue u criocodsr | 10 1 mkosa» — lesson.academy-

€ro OITMCaHuA

content.myschool.edu.ru/03/09




®dusuka, 9 knacc, PI'AOY AI1O

1.2 | BzanmoneiicTBue TEN 20 «Axanemus MUHIPOCBEIIEHUS
Poccumy
®usuka, 9 kmacc, ®I'AOY AI10

1.3 | 3akoHBI COXpaHECHUS 10 «Axanemus MUHIpOCBEIIEHUS
Poccumy

Wroro mo pazneny 40

Pasznen 2.MexaHHYeCKHE KOJIEOAHUS U BOJIHbI

Bbubmnorexa ®I'NIC «Mos

MexaHU4UecKHe
2.1 coneGanis 7 mkosa» — lesson.academy-
content.myschool.edu.ru/03/09
®dusuka, 9 kmacc, ®I'AOY AI10
MexaHn4decKne
2.2 8 «AxaneMuss MUHIIPOCBEILICHUS
BOJIHBI. 3BYK
Poccuny
Uroro no pazaeny 15

Paznen 3.3J’[eKTp0MaFHI/ITH06 moJi€e U 3JICKTPOMAIrHUTHBIC BOJITHBI

OJIEKTPOMArHUTHOE
p bu6nuorexa ®I'NC «Mos
II0JIC U
3.1 TR TOOMATHHTHLLE 6 mkosa» — lesson.academy-
P content.myschool.edu.ru/03/09
BOJIHBI
Hroro mo pazneny 6

Pasznen 4.CBeToBbBIE SIBJICHHUS

3aKOHBI bubnmnoreka ®I'UC «Most
4.1 | pacripocTpaHeHHS 6 mkoja» — lesson.academy-
CBeTa content.myschool.edu.ru/03/09
bubmuorexa ®I'NUC «Most
JIuH3BI ¥ oNITHYECKHE
4.2 OHGODEI 6 mKkosay — lesson.academy-
prbop content.myschool.edu.ru/03/09
bubmuorexa ®I'UC «Most
Pasnoxxenue 6emnoro
4.3 CBOTA B CLICKT 3 mKkosay — lesson.academy-
p content.myschool.edu.ru/03/09
Hroro no paszneny 15

Pa3znen 5. KBanrosble aB1eHNS

Hcnyckanue n

buomorexa PTUC «Mos

5.1 | mornomeHue cBeTa 4 mkosia» — lesson.academy-
aTOMOM content.myschool.edu.ru/03/09
bubnunorexa ®I'UC «Most
CrpoeHne aTOMHOTO
5.2 b 6 mkoja» — lesson.academy-
P content.myschool.edu.ru/03/09
bubnmoreka ®I'UC «Most
5.3 | Slaepuble peakiuu 7 mkoja» — lesson.academy-
content.myschool.edu.ru/03/09
Hroro o pazneny 17

Pa3nen 6.11oBTOpHTEIBHO-00001IAIOIIHIT MOTYTb




IToBTOpEeHue
00061eHne

6.1 | conepxaHus Kypca 9 2
¢dusuku 3a 7-9-i
KJ1acc

Hroro no pazneny 9

OBIIEE KOJIMYECTBO 102 27

YACOB 11O TIPOI'PAMME




