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MNOSACHUTEJIbBHAS 3AITMCKA

[Iporpamma mo ¢u3uke Ha YpPOBHE OCHOBHOTO oOOIIEro oOpa3oBaHHs COCTaBJICHAa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMK K pe3yiabTaTaM OCBOCHHMS Ha 0a30BOM ypOBHE OCHOBHOI 00pa30BaTelIbHOM
nporpammel, npencraBieHHbIX B @I'OC OO0, a Taxke ¢ yu€toMm ¢enepanbHOW paboyeil mporpaMMBI
BocniuTanus u KoHuenmuu nmpenogaBanus yueonoro npeamera «Dusuka».

Copepxanue mporpamMmbl 1O (u3MKe HampaBiIeHO Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOUH
IPaMOTHOCTH OOYYarOIIUXCsl ¥ OPraHU3aINI0 N3ydeHus (U3UKU Ha JIESITeILHOCTHON OCHOBE. B mporpamme
1no (pU3HMKE YyYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO mpeamMera B peanusammu TpeboBannii @I'OC 000
TUTAHUPYEMBIM JIMYHOCTHBIM M METANpEeIMETHBIM pe3ylibTaTaM OOy4YeHHsI, a TAKXKe MEXKIPEIMETHBIC CBS3H
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa3oBaHus.

[IporpamMma o ¢u3MKe ycTaHaBIMBAET paclpeesieHne yaeOHOro Marepuania o rojam odoydeHus (1o
KJlaccaMm), IpeiaraeT NpUMEPHYIO MOCIeI0BaTeNbHOCTh U3YyUEHHs] TEM, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUS
MIPEIMETHOTO COAEPKAHUS U y4ETE BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcs.

[Iporpamma mo ¢usuke pa3paboTaHa ¢ LEIbI0 OKa3aHUS METOIUYECKOW MOMOIIM YYWUTEII0 B
co37aHUU paboyvel MPOrpaMMBbl 10 y4eOHOMY MIPEIMETY.

®u3zurKa SBISETCS CUCTEMOOOPA3YIOIIUM ISl ECTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB, TOCKOJIBKY
(bM3UYecKue 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEH, ON0I0THEeN, aCTpOHOMUEH
n ¢usnyeckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYIO KApTHUHY MHpa, MPEIOCTaBIISIET
Haubojee scHble oOpa3lbl NPUMEHEHUS HAy4YHOTO METoJa MO3HaHMs, TO €CTh Clocoda MOJy4yeHHs
JIOCTOBEPHBIX 3HAHUI O MHpE.

OpHa u3 TNaBHBIX 3a7ad (GU3NYECKOTO 00pa3oBaHUS B CTPYKType oOuiero oOpa3oBaHusi COCTOMUT B
(opMHUPOBaHUU €CTECTBEHHO-HAyYHOU T'PAaMOTHOCTH U MHTEpECa K HAyKe Y 00yJaromuXcs.

N3yuenue ¢pu3nku Ha 6a30BOM ypOBHE IPEAINOJIAraeT OBJIAJEHUE CICAYIOIMMU KOMIETEHTHOCTIMH,
XapaKTEPU3YIOIUMHU €CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:

Hay4YHO OOBSICHATH SIBJICHUS;
OLIEHUBATh U IOHUMAaTh 0COOEHHOCTH HayYHOI'O UCCIIEJOBAHNUS;
MHTEPIPETUPOBATh JAHHBIE U UCIOJIb30BATh HAYYHbIE IOKA3aTENbCTBA JJIS TIOTY4EHHsI BBIBOJIOB.

Ienn n3yueHus (U3MKU Ha ypOBHE OCHOBHOro o0umiero odpaszoBaHus omnpeneneHsl B KoHuenuuun
npernojaBaHus yueoHoro npeamera «Pusukay B 00pazoBaTenbHbIX opranuzaunusax Poccuiickoit denepaunu,
peanu3yolmMX OCHOBHbIE 00IIeo0pa3oBaTelibHbIe IPOrpaMMbl, yTBEpKAEHHOH pemenueM Komnerun
MunuctepcTBa npocsernieHust Poccutickoit @enepanun (mpotokoi ot 3 aexadps 2019 r. Ne [1K-48H).

Heaun n3yyeHus GpU3NKu:
nproOpeTeHne MHTEepeca U CTPEMIICHUS OOYYaloIIMXCs K HAyYHOMY M3Y4YEHHUIO MPUPOJbI, Pa3BUTHE HX
HMHTEJUIEKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTE;
pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUS U (POPMUPOBAHUE UCCIIEOBATEIHLCKOTO OTHOIICHUS
K OKPY>KAIOIIUM SIBJICHUSIM;
dbopMHUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ylbTaTa HW3y4YeHHs OCHOB CTPOCHMSI MaTepuul U
(GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;
(dbopMupoBaHHE MPEACTABICHUN O POl (U3UKU JIJIS Pa3BUTHUSL JPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTUH;
pa3BHUTHE MPEACTAaBICHUI 0 BO3MOXKHBIX chepax Oymayiiedt npodecCHOHATbHON NeSATENbHOCTH, CBA3aHHOM C
(U3MKOM, TOATOTOBKA K JalbHEHIIeMY OOy4eHHIO B ’TOM HAIpaBICHUH.

JlocTmxkeHne STHX IieNed mporpaMmbl 1Mo (QHU3MKE Ha YpOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHUS
obecrieunBaeTcs PEIICHUEM CIEIYIONUX 3a1a4:
proOpeTeHne 3HAHHN O JUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAaHHMYECKUX, TETUIOBBIX, IEKTPUUYECKUX,
MarHUTHBIX U KBAaHTOBBIX SIBIICHUSX;
MpHOOpeTeHne YMEHUU OMHUCHIBATh M OOBSACHATh (DU3UUYECKUE SIBICHUS C HCIOJIL30BAHHUEM IMOJIyUYEHHBIX
3HAHU;



OCBOCHHE METOJOB PEIICHHS] MPOCTEHINUX PAcUETHBIX 3aJa4 C HCIOJIb30BaHHEM (DU3HUYECKUX MOJETCH,
TBOPUYECKUX U MPAKTUKO-OPHECHTUPOBAHHBIX 33]1aY;
pa3BUTHE yMEHUU HAONIONATh TPHUPOJHBIC SIBJICHUS W BBIMONHITH ONBITHI, JTAOOpPATOpHBIE pPabOTHI H
IKCIIEPUMEHTAIBHBIC UCCIICIOBAHMS C MCTIOJIb30BAHUEM U3MEPHUTEIBHBIX MPUOOPOB;
OocBOeHHE TpuUEMOB paboThl ¢ wuHpoOpManuer (HU3NIECKOTO COJEpKaHUs, BKIOYas HWHPOPMAIHIO O
COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHATU3 U KPUTHIECKOE OIICHUBAaHUE WH(POPMAITUH;
3HAKOMCTBO CO cdepamu Mpo(hecCHOHABHON NESTCIILHOCTH, CBSI3aHHBIMU C (DH3UKOHM, U COBPEMEHHBIMHU
TEXHOJIOTUSIMHU, OCHOBAaHHBIMHU Ha TOCTIKEHUSIX (PH3UICCKON HAYKH.

Ha uzyuenue ¢usuku (6a30BbI ypoBEHb) HAa YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMsI OTBOJAUTCA
238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8 kiacce — 68 1yacoB (2 yaca B Hezeno), B 9 kiacce
— 102 yaca 3 yaca B HEJIEITIO).

Cornacno Pa6oueit nporpammsl Bociutanuss MOY —COILLL Ne3 r. Mapkca CapaTtoBckoil obmacta um. JLI.
BenenukToBoit, BocUTaTENBHBINA MOTEHIIUAT ya4eOHOTO TIpenMeTa «Pu3nKa» Ha ypOBHE OCHOBHOTO OOIIET0
00pa3oBaHUs pean3yeTcs Ha AeATeIbHOCTHON OCHOBE Yepes:

. MpUBJICYEHUE BHUMaHHsI 00yJaIOMIMXCs K IEHHOCTHOMY aclleKTy M3y4aeMbIX Ha YPOKax sIBICHUH,
OpraHu3aiuio paboTsl C MOJTy4aeMoil Ha ypoke HHPpOpManuei PU3HIecKoro CoepKaHus, BKITFOUas
MH(OPMAIIAIO O COBPEMEHHBIX JTOCTIKEHUSIX (DU3MKH; aHATIN3 U KPUTHIECKOE OIIEHNBAaHNE WH(POPMAITUH;

. MIPUMEHECHHE HA YPOKE HHTEPAKTUBHBIX (hOpM PabOTHI C 0OYIAFOIIIUMHUCS: HHTEIUIEKTYATLHBIX UTP,
CTUMYJHUPYIOIINX ITO3HABATEIHHYI0 MOTHUBAIMIO 00YUYAIOIINXCST; IMIAaKTHIECKOTO TeaTpa, TJe MOTydeHHbIE
Ha YpOKe 3HaHHS OOBITPHIBAIOTCS B T€ATPAILHBIX MOCTAHOBKAX; TPYNTIOBOM pabOTHI MM pabOTHI B IMapax,
KOTOpPBIE yJaT 00yJaronIiXcsi KOMaHTHON paboTe U B3aUMOJICHCTBHIO C IPYTUMHU O0YJAIOITIMHICS

. WHUIIMHPOBAHUE U TIOUICPKKY UCCIIEIOBATENBCKOM IEITETFHOCTH 00YyJaIOMIUXCS B paMKax
peali3aiyi IMHA WHAUBHIYAJTHHBIX ¥ TPYIMIIOBBIX UCCIIEAOBATEILCKUAX MMPOCKTOB, YTO JaeT 00OYJarOITUMCS
BO3MOYHOCTb IPUOOPECTH HABBIK CAMOCTOSITEILHOTO PELICHHS MPOOIEMbl, pa3BUBAET YMEHHs HAOII0AATh
MIPUPO/IHBIE SIBJICHUS, BBIOIHITH ONBITHI U AKCIIEPUMEHTAIbHbBIE UCCIIEAOBAHUS C UCTIOIb30BaHUEM
M3MEPUTEIBHBIX MPUOOPOB, HOPMUPYET HABBIK T€HEPUPOBAHUS U 0(DOPMIICHHSI COOCTBEHHBIX ]I, HABBIK
MyOJIMYHOTO BBICTYIUICHUS NIEpe]] ayJUTOPUEH, apryMEeHTUPOBAHUS U OTCTAUBAHUSI CBOEH TOUKH 3PEHUS;

. 3HAKOMCTBO €O cpepamu MpohecCHOHATHHOM IeATETLHOCTH, CBI3aHHBIMU C (PU3UKOU, 1
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3NYECKOM HayKH, UTO CIIOCOOCTBYET
Pa3BUTHUIO MPEACTABICHUH O BO3MOXKHBIX cdepax Oyayiiei npodeccCuoHaNIbHOM 1eATeIbHOCTH, CBSI3aHHOU C
(u3HKOI, TOrOTOBKA K JaJIbHENIIeMy OOy4EHHIO B 3TOM HAIPaBJICHUU U OCO3HAHHOMY BBIOOPY
oOyvaromumucs Oyayiei npodeccuu;

. YCTaHOBJICHUE IOBEPUTEIBHBIX OTHOLLIECHHUS MKy YUYUTEIEM U YUEHUKAaMU, CIOCOOCTBYIOUINX
MO3UTUBHOMY BOCHPHUATHUIO yJalllUMUCSA TPpeOOBAaHUW U MPOCHO yUUTeNsl, aKTUBU3AIMH UX MIO3HABATEIbHON
NesITeNIbHOCTH U aKTUBHOCTH;

. o0y /IeHUe 00YJaOIIMXCs K COOJIOACHHUIO Ha YPOKE OOIIECIPUHATHIX HOPM ITOBEACHUS, TPABHIT
oOLIeHHS cO CTapIIUMHU (YUYUTENIMU) U CBEPCTHUKAMU (IIKOJIbHUKAMHU);
. WCIIOJIb30BaHNE BOCIUTATEIBHBIX BO3MOKHOCTEH COEPIKaHUsl YIeOHOTO IpeMEeTa Yepes

JACMOHCTPAIHUIO O6y‘IaIOIJ_II/IMC$I MMPpUMECPOB OTBETCTBCHHOTI'O, I'PAXKAAHCKOI'O IIOBECACHUA, ITPOABIICHUSA
YeJIOBEKOJIIO0US U I[O6p0C€pI[e‘lHOCTI/I;

. OpraHu3anunro H_Ie(i)CTBa MOTHBUPOBAHHBIX U 5PYAUPOBAHHBIX YHAIUXCA HAA UX HCYCIICBAOIIITUMUA
OJHOKJIIACCHUKaMH.
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COJAEPKAHUE OBYYEHUA
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Pazjnen 1. @usuka u e€ poJib B NO3HAHNH OKPYKAKIIEr0 MUPa.

®dusnka — Hayka o npupoje. SABneHus npupoabl. OU3nUecKue SIBICHUS: MEXaHUUYECKHUE, TEIUIOBBIC,
ANEKTPUYECKUE, MATHUTHBIC, CBETOBHIE, 3BYKOBBIC.

duznyeckue BenwuuHbL. M3mepenne (usmueckux BenuumH. Pusmueckue npubopsl. [lorpemHocts
n3MepeHu. MexlyHapoaHas CUCTEMa EANHUL.

Kak ¢u3uka u apyrue eCTeCTBEHHBIE HAYKH HW3YYalOT MPUPOAY. EcCTecTBEeHHO-HAYYHBIH METO
MO3HAHMS: HAOJIIOICHHE, TTOCTAHOBKA HAYYHOT'O BOIPOCA, BBIIBMIKEHUE TUIIOTE3, SKCIIEPUMEHT TI0 MPOBEPKE
TUNO0TE3, 00BsICHEHUE Ha0M01aeMoTo siBicHus. Onrcanue GU3NIECKUX SIBICHUH C IIOMOIIBI0 MOJICTICH.

Jemoncmpayuu.

MexaHuveckue, TEIIOBbIC, JEKTPUIECKIE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.

dusndeckue TpruOOPHI U IPOLIeIypa MPSMBIX U3MEPEHHN aHAIOTOBBIM U TU(PPOBBIM MPUOOPOM.
Jlabopamopnuie pabomel u onvimel.

Omnpenenenne NeHb! JeNIEHUs MIKAJIbl U3MEPUTENBHOTO pudopa.

N3mepenue paccTossHUM.

N3mepenue 00bEMa KUAKOCTU U LIEHBI IEJICHUSI COCY/Ia.

Onpenenenne pa3MepoB MAJIbIX TE.

N3mepenune Temmnepatrypsl IPU MOMOIIHU KUAKOCTHOTO TEPMOMETPA U TaTIYUKA TEMIIEPaTyphI.

[IpoBenenue wucciaenoBaHUs 1O MPOBEPKE TUIMOTE3bl: JalbHOCTh IMMOJIETA IIApHUKa, IYIIEHHOIO

TOPU30HTAJIBHO, TeM 00JIbIlIe, YeM 0OJIbIlIe BHICOTA ITYCKA.

Paspnen 2. IlepBoHayanbHbIe CBeICHUS O CTPOCHUH BelEeCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJIEKYJbl, MX pa3Mmepbl. ONBIThI, J0KAa3bIBAIOIIME JAUCKPETHOE
CTPOEHHE BEIIECTBA.

JBrm>kenue yactul BemiecTBa. CBsi3b CKOPOCTH JBHKEHHS YAaCTHI ¢ TeMreparypoil. bpoyHoBckoe
nBukeHue, qudadysus. BzaumoaelicTBre 4acTull BelecTBa: NPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOCHHE I'a30B, KUAKOCTEH U TBEPIBIX (KPUCTAUTNYECKUX) TEIl.
B3anMocBs3p MeX 1y CBOMCTBAMU BEILIECTB B PAa3HBIX arperaTHhIX COCTOSIHUAX U UX aTOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OcOOEHHOCTH arperaTHbIX COCTOSIHUM BO/JIBI.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO JIBHYKEHUS.
Ha6mronenue quddysuu.
Habmonenue siBieHu, 00bACHAIOMUXCA MPUTSDKEHUEM WM OTTAIKUBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopnwie pabomel u onvimel.

Onenka AuaMerpa aToMa METOJIOM PsIIOB (C UCIOJIb30BaHUEM (oTorpaduii).
OnbIThI 10 HAOTIOACHUIO TEIIJIOBOTO PACIIMPEHHUSI Ta30B.
OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO MPUTSIKEHHUS.

Pa3ngen 3. /IBu:xeHue U B3auMo/jieiicTBHE TeJl.

Mexanuueckoe JaBukeHue. PaBHOMepHOe u HepaBHOMEpHOe nBmkeHue. Ckopoctb. Cpennsis
CKOPOCTb MPU HEPABHOMEPHOM JIBHKEHUH. Pacuér myTu u BpeMEeHH IBUIKEHUS.

SBnenue uHepuuu. 3aKOH MHEpUUM. B3aumonelcTBue Tell Kak MPUYMHA W3MEHEHHUS CKOPOCTU
JNBUKEHUs Tesl. Macca kak Mepa nHepTHOCTH Tena. [lmoTHocTh BemecTBa. CBSA3b MUIOTHOCTH C KOJIMYECTBOM
MOJIEKYJN B €IMHUIIE 00bEMA BEIECTRA.

Cuna kak xapakTepucTuka B3auMojeicTBus Ten. Cuia ynpyrocT u 3akoH ['yka. MI3MepeHue cuiibl ¢
MOMOIIIBIO IMHAMOMETpa. fIBJIeHHE TATOTEHUs M cuia TsokecTu. Cuila TsSDKeCTH Ha Jpyrux IjaHerax. Bec
tena. HeBecomocTh. CrokeHue Cuil, HaNpaBJICHHBIX MO OJHOM mpsimoil. PaBHozeiicTByromas cuin. Cuna
TpeHus. TpeHue CKOIbKEHHs U TPEHUE NMOKos. TpeHue B Mpupoie U TEXHUKE.

Jemoncmpayuu.

Habmonenne MexaHu4eCcKoro TBHKEHHS Tela.

N3mepenune ckopocTy NPSMOJIMHEHHOTO IBH>KEHHUS.
Habmronenue sSBJICHMS] HHEPITUH.

Habmronenne n3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUH TeTl.
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CpaBHeHHE Macc 110 B3aUMOJIEHCTBUIO TEL.
CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOW MPSIMOH.

Jlabopamopusie pabomot u onvimel.

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JBW)KEHHUS (IIapuKa B IKMJIKOCTH, MOJENM DJIEKTPUUECKOIO
ABTOMOOWJIS U TaK Jajiee).

Omnpenenenue cpeHeil CKOPOCTH CKOJIBKEHUS OpycKa WiIH IapuKa M0 HAKJIOHHOM MIIOCKOCTH.
Onpenenenne Macchl Tea ¢ IOMOIIbIO BECOB.

N3mepenue oobema tena.

Onpenenenre MIOTHOCTH TBEPIOTO TENA.

OmnBITHL, IEMOHCTPUPYIOIINE 3aBUCHMOCTD PacTsHKEeHUs (1eopMannin) Npy>KUHbI OT MPHIIOKESHHOMN CHIIBI.
BrlsicHeHHe 3aBMCHMOCTH CHJIbl TPEHMSI CKOJIBKEHMsSI OT Beca Tejla M XapaKTepa CONPUKACAIOLIUXCA
ITIOBEPXHOCTEH.

Pa3nen 4. laBnenue TBEPABIX TeJl, AKUAKOCTEH U ra3oB.

Hasnenne. CriocoObl yMEHbILIEHUSI U YBEMYEHUS JaBieHud. J(aBieHue ra3za. 3aBUCUMOCTh JIaBJICHUS
raza oT o0Obéma, TemnepaTtypsl. llepenaya gaBieHus TBEPABIMU TeJaMH, >KMIKOCTSIMU W razaMu. 3aKOH
[Tackans. IIlHeBMaTHUeckue MalIMHBIL. 3aBUCHMOCTD JIaBJICHUS JKUJIKOCTH OT TIyOMHBI. ['MapocraTuueckuit
napagokc. CooOrmraromuecs cocyibl. [ napaBindeckrue MeXaHu3Mbl.

Atmocdepa 3emuin U atMocdepHoe naBieHHe. [IpUyMHBI CyliecTBOBaHHUS BO3AYIIHONW 000JIOUKH
3emmu. OneiT Toppuuemmu. M3mepenne atMmochepHOTO MaBieHUs. 3aBUCHMOCTbh aTMOC(EPHOTO JTaBIICHUS
OT BBICOTHI HaJl ypoBHEM Mopsl. [Ipubops! 1715 u3MepeHns aTMOCPEPHOTO 1aBIEHUS.

JleficTBHE XHIKOCTH W Ta3a Ha MOTPYXKEHHOE B HUX Teyo. BhITankuBaromas (apxXxumezoBa) cuia.
3akoH Apxumena. [InaBanue ten. BoznyxonnaBanue.

Hemoncmpayuu.
3aBUCUMOCTD JaBJIEHUS T'a3a OT TEMIIEPaTyphI.

[lepenaua naBiaeHUs KUIKOCTHIO U Ta30M.

Coo0mmarommecs: CoCyIbl.

I'mapaBnnueckuit nmpecc.

[IposiBenue necTBUs aTMOC(HEPHOTO TABJICHHUS.

3aBUCUMOCTD BBITAJIKMBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM YaCTH Tela U IVIOTHOCTHU KHUJIKOCTH.
PaBeHCTBO BBITATKUBAIONIECH CHJIBI BECY BHITCCHEHHOM KUIKOCTH.

YcnoBue miuaBaHus TEI: MJIaBAHUE WM MOTPYKEHHUE Tell B 3aBUCUMOCTH OT COOTHOIIIECHHUS MJIOTHOCTEN Teja
U KUJIKOCTH.

Jlabopamopnwie pabomel u onvimel.

HccnenoBanue 3aBUCUMMOCTH Beca Tella B BoJie OT 00bEMa MOTpyKEHHOMN B )KUJIKOCTh YaCTH TeJa.
Ompenenenre BBITAIKUBAIOIICH CWIbI (CHIBl ApXWMena), JIEWCTBYIOIIEH Ha TeJIo, IMOTPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUITBL, JCMCTBYIOIICH Ha TEJO B )KUIKOCTH, OT MacChl Teja.
OnbIThI, JEMOHCTPUPYIOILIUE 3aBUCUMOCTD BHITAJIKUBAIOINIEH CHUJIIBI, ACUCTBYIOIIECH Ha TEIO B KUJIKOCTH, OT
00BEMa NOrpy>KEHHOM B KUIKOCTh YACTH T€Ja U OT INIOTHOCTH KUIAKOCTH.

KoHncTpyrnpoBanue apeomeTpa Wil KOHCTPYHPOBAHUE JIOJKH U OTpeieNieHue e€ rpy30MnobEMHOCTH.

Paznea 5. PaboTra u MOIIHOCTB. JHEPIHsl.

Mexanuveckast pabota. MOIIIHOCTS.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HakKJIOHHAs IUIOCKOCTh. [IpaBWJIO paBHOBeCHs pblyara.
[IpumeHenne mpaBuia paBHOBECHs pbluara K ONoKy. «3omotoe mpasmio» Mexanuku. KIIJ[ mpoctbix
MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckass sHeprusi. Kunerndeckas W noreHuuanbHas sHeprus. lIpeBpaiieHue ogHoro Buaa
MEXaHUYECKOM PHEPTUHU B IpYroil. 3aKOH COXPAHEHHUSI SHEPTUH B MEXaHUKE.

Jemoncmpayuu.

[IpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomot u onvimol.

Omnpenenenre pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JIBIDKEHUU Tella TI0 TOPH30HTAIBHONM MOBEPXHOCTH.
UccnenoBanue ycaoBuid paBHOBECHS phluara.
N3mepenue KIIJ HaKIIOHHOM TJIOCKOCTH.
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Omnpenenenue pabOTHl U MOIIHOCTU CHJIBI YIIPYTOCTH MPYKUHBI THHAMOMETpA MIPH PaBHOMEPHOM TOIbEME
rpy3a ¢ IOMOILBIO HENOABUKHOIO Ipy3a

N3yuyenune 3aKk0Ha COXPAHEHUST MEXAHUYECKOM SHEPTUH.

8 KJIACC

Pa3nen 6. TenyioBble ABJIEHHUS.

OcCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO--KMHETUUECKOM TEOPUHU CTPOCHHS BellecTBa. Macca u pa3mepsl
aTOMOB M MoOJIeKyl. OTMbBITHI, TOJITBEPKIAIONINE OCHOBHBIC TOJIOKEHUS MOJICKYISIPHO-KHHETUYECKON
TEOpHH.

Mogenu TBEPIOTO, KHUAKOTO U Ta3000pa3HOTO COCTOSHUH BemecTBa. Kpucrammueckue u amopdHbie
tena. OOBSCHEHHE CBOWCTB Ta30B, KMJAKOCTEH M TBEPIBIX TEI HA OCHOBE IOJIOKEHUH MOJIEKYISIPHO-
-KHUHETUYECKOU Teopun. CMauyMBaHUE U KaMWIISIPHBIC ABJICHU. TeIIoBOE pacuInpeHUe U CKATHE.

Temmnepatypa. CBsA3b TeMmepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBMKEHHUS YacTWIl. BHYTpEeHHsS
sHeprus. CrocoObl M3MEHEHHS BHYTPEHHEW OSHEpPruu: TeIUionepeaaya W coBepiieHue padboThl. Bums
TEIUIOTIEPEIauy: TEIIONPOBOAHOCTh, KOHBEKIIUS, H3TyUeHHE.

KonuuecTBo Temnotel. YienbHas TEMIOEMKOCTh BEHIECTBA. TeMI000OMEH M TEIUIOBOE pPaBHOBECHE.
VYpaBuenue TteruioBoro Oananca. [lnaBieHne W OTBepAEBaHUE KPHUCTAIMYECKUX BEIIECTB. Y ieibHas
teriota TiaBieHus. [lapooOpaszoBanue u kouaeHcarnus. VMcmapenuwe. Kumenue. VYnenpHas TemioTa
nmapooOpa3oBaHusl. 3aBUCUMOCTb TEMITEPATyPhI KUTIEHUS OT aTMOC(EPHOTO TaBIICHUS.

BrnaxnocTs Bo3ayxa.

OHeprus TOIUINBA. Y IeNbHAs TEMI0TA CrOPAHUS.

[Mpunnumer paboter TeroBbix auratenei KIIJ[ TemmoBoro mpurarens. TemsoBbie ABUTaTend W
3alIuTa OKPYKarolEel Cpeibl.

3aKoH COXpaHEHUs U MPEBPAIICHUS YHEPTUHU B TEIDIOBBIX MPOIIECCAX.

Hemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBHYKEHUS.
Ha6mronenue auddysuu.
HaGnronenue siBeHnit cMauyuBaHUs M KaTWJUISIPHBIX SIBICHU.
HaGnrogenue TenioBoro pacuiupeHus Te.
N3menenue naBneHus ra3a mpu K3MEHEHUH 00bEMa U HArpeBaHWUU WJTH OXJIAKICHUH.
[IpaBuna usmepeHus TemnepaTyphl.
Bunael Tenonepenayu.
OxmnakiIeHue IPU COBEPILICHUH PAOOTHI.
HarpeBanue mpu coepiiieHur paboThl BHEITHUMH CHJIAMH.
CpaBHeHME TEMIOEMKOCTEHN pa3InyHbIX BEIIECTB.
HaGnronenue KumneHus.
Halnrogenue nmocTostHCTBA TEMIIEPATYPHI TTPH TUTABJICHHH.
Mojenn TeIOBBIX IBUTATEIICH.
Jlabopamopnuwie pabomut u onvimel.
OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO TMPUTSIKCHHUS.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAIOB TOBAPEHHOM COJIM WJIU caxapa.
OMBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACHIUPEHHMS ra30B, JKUIKOCTEH U TBEPABIX TEIL.
Omnpenenenue AaBlieHUs BO3IyXa B OalsIoHE IITPHIIA.
OnpIThI, AEMOHCTPUPYIOLIUE 3aBUCHUMOCTh JaBICHHS BO3JyXa OT €ro o0béMa W HarpeBaHus WU
OXJIXKICHHS.
[IpoBepka runoTe3sl TMHEWHON 3aBUCHMOCTH JUITMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPHUYECKON TpyOKe OT
TeMIEpPATypBHI.
Habmronenue n3MeHneHus BHyTpeHHEN SHEPTUU Tela B pe3ysbTare Terionepeaaun U paboThl BHEIIHUX CHIL.
HccnenoBanue siBiIeHUS TEIII000MEHA IPU CMEIIMBAHUU XOJIOJHOM U ropsYeil BOIbI.
Omnpenenenre KOTUYECTBA TEIJIOTHI, MTOTYYEHHOTO BOJOW MPHU TEINIOOOMEHE C HArpeThiM METaUIMYeCKHUM
LUAJTUHIPOM.
Ornpenenenue yneabHOU TEMJIOEMKOCTH BELIECTBA.
HccnepoBanue nmpoliiecca ucrapeHusl.
OmnpeneneHrne OTHOCUTENIBHON BIIAXKHOCTH BO3AyXa.
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N3ydeHue npoleccoB HarpeBaHUs U KUIEHUSI )KUAKOCTU Ha IIPUMEPE BOJbI

Paznes 7. diekTpryeckue 1 MATHUTHBIE SIBJICHUS.

Onektpusanus Ted. JBa poja sMeKTpUYECKUX 3apsanoB. B3zaumopeicTBre 3apsKeHHBIX Tell. 3aKOH
KynoHa (3aBUCHMOCTb CHJIbI B3aUMOJIEHCTBHS 3apSyKEHHBIX TEJl OT BEJIMYUHBI 3aps10B U PACCTOSIHUS MEXKIY
TeJIamu).

Onextpuueckoe mnoje. HanpsxénHocTs anekrpuueckoro mnois. IlpuHimun — cynepno3unuu
AIIEKTPUYECKUX IT0JIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu »snexkTpuyeckux 3apsaoB. OJEMEHTapHbIN 3nekTpuyeckuil 3apsn. CrpoeHue aroma.
[IpoBOIHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3apsia.

DONeKTpUUYECKUN TOK. YCIOBHUS CYLLECTBOBAHUS 3JIEKTPUUECKOIO TOKA. VICTOYHMKHM MOCTOSHHOTO
ToKa. JIeMCTBUS AIIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMUYECKOE, MAarHUTHOE). OJEKTPUUECKUH TOK B
KUJKOCTAX U razax.

Onektpuueckass menb. Cuna Toka. OnekTpuueckoe HampsbkeHue. CoNpoTHUBIEHUE MPOBOJHUKA.
VYaenpHOE conmpoTuBieHHE BellecTBa. 3akoH Oma s ydactka nenu. [locrnenoBarenbHoe U napajuieabHOE
COEJIMHEHHE NTPOBOTHUKOB.

PaGora W MOIIHOCTH H3JEKTpUUECKOro Toka. 3akoH JDxoyns—JleHna. OnexkTpuueckue Lenud u
MOTPeOUTENN dNIEKTPUUECKO sHEprun B ObITy. KopoTKoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3anmoaeicTBHE MOCTOSHHBIX MAarHuToB. MarHutHoe mnoJie. MarHutHoe
roJie 3eMJIM U €r0 3Ha4Y€HHe s )KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE NoJIe SJIEKTPUIECKOTO TOKA.
[IpumeHeHne >JEKTPOMAarHUTOB B TEXHHUKe. JIefiCTBME MAarHMTHOrO MOJS Ha MPOBOJHUK C TOKOM.
DneKTpoABUTaTeNb MOCTOSHHOTO TOKa. Vcnonabp3oBaHue 31eKTpoABUTraTeseil B TEXHUUECKUX YCTPOUCTBAX U
Ha TPaHCIOpTE.

Onbitel Dapanes. fBiaeHue >7€KTpOMarHuTHOM HMHAYKIUU. [IpaBuio JleHma. DimekTporeHeparop.
CrocoObl TOYYEeHHS DJIEKTPUUYECKOW HHEPruM. OJIEKTPOCTAHIIMA Ha BO300HOBISIEMBIX HMCTOYHHKAX
SHEpPruu.

Hemoncmpayuu.

DJeKTpu3aIus Tell.

JIBa poja 3JEeKTPUYECKUX 3apsA0B U B3aUMO/JICICTBHE 3apsyKEHHBIX TEJl.
YCTpoHCTBO U ACHCTBHE SJIEKTPOCKOIIA.

DnexTpocTaTHuecKas HHIYKIIHS.

3aKOH COXpaHEeHHUsI JCKTPUUECKUX 3apsI0B.

[IpoBOTHUKHU U TUAIIEKTPUKH.

MonenrpoBaHue CHIIOBBIX JIMHUHN 3JIEKTPHUYECKOTO MOJIS.
HcTouHMKH TOCTOSIHHOTO TOKA.

JIeNCTBUS 3EKTPUYECKOTO TOKA.

DNEeKTPUYECKUN TOK B )KHJIKOCTH.

I"a3oBrIit pa3ps.

N3mepenue cuiibl TOKa aMIepMETPOM.

N3mepenue >1eKTpHUecKOro HanpsKEeHUsS! BOJIBTMETPOM.

PeocTat 1 marasuH conmpoTUBICHHIA.

B3aumoelicTBrue NOCTOSTHHBIX MarHUTOB.

MonenupoBaHue HEBO3MOXHOCTHU Pa3/IeJICHHs MOJTIOCOB MarHUTA.
MonenupoBaHue MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OmneIT Dpcreaa.

MarauTtHo€ 1noJje ToKa. JIEKTPOMarHur.

JleficTBHE€ MAarHUTHOTO TOJIA Ha MPOBOJAHUK C TOKOM.
DneKTpoABUraTelb MOCTOSIHHOTO TOKA.

HccnenoBanue siBIEHNS JIEKTPOMarHUTHOM MHIYKLINH.

Omnbrter @apages.

3aBUCUMOCTb HAIPaBJICHUS HHAYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BOZHUKHOBEHHUS.
DneKTpOoreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopusie padomot u onvimel.

OnbITH IO HAOMIOICHUIO IEKTPU3ALMH TEJI MHAYKIHEH U IPH CONMPUKOCHOBEHHU.
HccnenoBanue neicTBUS DIIEKTPUUECKOTO MOJI HA IPOBOJAHUKH U JUAJIEKTPUKH.



o O A~ W

o

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

ogakrwnE

COopka u mpoBepKa padOoTHI IEKTPHUECKOH IETH MOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIbl TOKA.

N3mepenue u peryaupoBaHue HapsHKEHUSL.

UccnegoBanue 3aBUCUMOCTH CWJIBI TOKA, HIYIIETO YE€pe3 PE3UCTOp, OT COMPOTUBIICHUS PE3UCTOpa U
HaIPsHKEHUS Ha PE3UCTOPE.

OMBIThL, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb 3JIEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro JUIMHBI,
IJIOIIA/I TTIOTIEPEYHOTO CEYCHUS U MaTepuara.

[IpoBepka npaBuia CIOKEHUS HAMIPSKEHUHN TTPU MTOCTIEA0BATEILHOM COSIMHEHHUH JIBYX PE3UCTOPOB.
[IpoBepka npaBuia AJisi CUITbI TOKA MPU NapaJICIbBHOM COSAMHEHUU PE3UCTOPOB.

Omnpenenenne pabOTHI AIEKTPUUYECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOpP.

Ornpeenenrne MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIICIIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYILIETO Yepe3 JIAMIIOUYKY, OT HAIPsHKEHUS Ha HEl.

Onpenenenue KII/] narpeBatesns.

HccnenoBanne MarHuTHOTO B3aMMOICHCTBUSI IOCTOSTHHBIX MarHUTOB.

N3yuenne MarHuTHOTO T0JISA MOCTOSTHHBIX MAarHUTOB MPU UX O0BEAMHEHUH U Pa3/CIICHUN.

UccnenoBanue nelcTBUS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI B3aUMOJICUCTBUSI KATYIIKH C TOKOM W MarHuTa OT CHJIBI
TOKa M HAMpaBJIEHUS TOKA B KaTYIIIKE.

N3yuenne neiicTBUS MAarHUTHOTO TIOJISI HA IPOBOJHUK C TOKOM.

KonctpynpoBanue u u3yueHne paboThI JJIEKTPOIBUTATEIIS.

N3amepenne KIIJI anekTpoaBUTaTEIbHON YCTAHOBKH.

OMBITHI IO WCCIICIOBAHUIO SIBJICHHS JIEKTPOMArHUTHOW WHIYKIIMU: UCCIEAOBAaHNE U3MEHECHUN 3HAYCHUS U
HarpaBJIeHUs WHIYKIIMOHHOTO TOKa.

9 KJIACC

Pa3nen 8. Mexanu4yeckue siBJICHUS.

Mexannueckoe aBwxeHue. MarepuanbHas Touka. Cucrema otTcuéta. OTHOCHTEIBHOCTH
MEXaHMYECKOTr0 JBM)XEHUA. PaBHOMEpHOE NpSIMOJIMHENHOE ABMXEHHE. HepaBHOMEpHOE MPSIMOJIMHEHHOE
nBrkeHne. CpeHsas 1 MTHOBEHHAsl CKOPOCTh TeJla TP HEPABHOMEPHOM JIBUKEHUU.

VYckopenue. PaBHOyckopeHHOE mpsiMouHelHOe nBmkeHue. CBoOoiHOe magenue. OnbIThl [ anmies.

PaBHOMEpHOE nBMXKEHWE TIO OKpyKHOCTU. [lepmonm m uwacrora oOpameHus. JluHeliHas u yrioBas
ckopoctu. LleHTpocTpeMuTeNIbHOE YCKOPEHNE.

[TepBriit 3akoH Hprotona. Btopoir 3akon Hrerotona. Tperuit 3akon Herotona. [lpunuun
CYIIEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHus: cuja TPEeHUsl CKOJIBKEHUS, CUJIa TPEHUS TIOKOsI, IpYyrue
BH/JIbI TPECHHUSL.

Cuna TsDKeCTH U 3aKOH BCEMHUPHOTO TATOTEHHs. Y CKOpeHHe cBOOOIHOrO najeHus. [IBmKeHue rmiaHer
Bokpyr CousHua. [IepBast kocmuueckasi ckopocTb. HeBeCOMOCTB U Meperpy3KH.

PaBHoBecue wmatepuanbHOW TOukd. AOcomoTHO TBEpAoe Teno. PaBHOBecue TBEpHOro Tenma c
3aKpEIJIEHHON OChIO BpanieHuss. MoMeHT cuibl. LleHTp TsikecTH.

Nmnynse tena. 3mMenenue umyibca. MMnynbe cuiibl. 3aKOH COXpaHEHMsI UMITylibca. PeakTuBHOE
JBUKEHHUE.

Mexanuyeckass paboTa U MOMIHOCTh. PaboTa cun TshkecTd, ynpyroctd, TpeHusa. CBsi3b SHEPruu U
paboTtel. [loTeHnuanbpHas sHEprus Tena, MOAHITOrO HaJ MOBEPXHOCTHIO 3eMiu. [loTeHIuanbHas 3Heprus
cxkatoil mpyxuHbl. Kunetnueckas sHeprus. Teopema O KHUHETHYECKOMW HSHEPrUU. 3aKOH COXPAHEHMS
MEXaHUYECKOM IHEPTHUU.

Jemoncmpayuu.

Habmronenne MexaHU4ecKoro IBHKEHHS Tella OTHOCUTEIBHO Pa3HBIX Te OTCUETA.

CpaBHeHMe MyTeH U TPACKTOPHA IBHKEHHS OJJHOTO M TOTO € Tela OTHOCUTENIBHO Pa3HbIX TEJI OTCUETA.
N3mepenune ckopocTy U yCKOPEHHS MPSIMOJIMHEWNHOTO JBUKEHUS.

HccnenoBanue npu3HaKoB paBHOYCKOPEHHOTO JIBHKEHHUS.

Habmtoienne ABMKEHUS TeNa M0 OKPYKHOCTH.

Habmionenne MexaHWYecKUX SBIICHUH, MPOUCXOAAIIMX B cucreMe oTcuéra «Temexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOHHeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHHUS TeJIa OT MAcChl TeJla U IEUCTBYIOIIEH Ha HETO CHJIBIL.
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HaGnronenue paBeHCTBa CHII IPU B3aUMOJICHCTBHU Tell.
N3meneHue Beca Tenla IpU yCKOPEHHOM JIBUKEHUH.

Ilepenada nMmynsca Ipyu B3aMMOIEHCTBUH TEIL.

[IpeoOpa3oBaHust JHEPTUU MIPH B3aUMOICHCTBUH Tell.

CoxpaHeHue UMITYJIbCA IIPU HEYIIPYTOM B3aUMO/IEHCTBUU.
CoxpaHeHune UMITyJIbca Py a0COJIIOTHO YIIPYTOM B3aUMOICHCTBUH.
HaGnronenue peakTHBHOTO JIBHYKEHHS.

CoxpaHeHHe MEXaHUUECKON IHEPIUU ITPU CBOOOTHOM IaICHUHU.

Jlabopamopnuie pabomul u onvimel.
KoHcTtpynpoBanue Tpakra sl pasroHa U JalbHEHIIero paBHOMEPHOTO JBIKEHUS IapUKa HITH TEJICKKH.
Omnpenenenue cpeHell CKOPOCTH CKOJIBKEHHsI OpycKa WIH JBIKEHUS [apyKa 10 HAKIOHHOH MJIOCKOCTH.
Omnpenenenne yCKOpeHUs Teja MPH PAaBHOYCKOPEHHOM JIBIKEHHHU TI0 HAKIIOHHOH I1J10 CKOCTH.
HccnenoBanne 3aBUCHMOCTH TYTH OT BPEMEHH TPU PAaBHOYCKOPEHHOM JBIDKEHHH O€3 HadabHOM
CKOpOCTH.
[TpoBepka rumoTe3sl: €CIM MPU PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 Ha4aJIbHOW CKOPOCTH IYTH OTHOCSITCS KakK
PAI HEYETHBIX YUCEII, TO COOTBETCTBYIOIINAE TPOMEKYTKHA BPEMEHHU OJIMHAKOBBI.
Ornpenenenre yKOpeHUs: CBOOOIHOTO MaJCHUS TEI.
HccnenoBanue 3aBHCUMOCTH CHITBI TPEHHSI CKOJIBKEHHUS OT CHITBI HOPMAJIBHOTO JIaBJICHHSL.
Omnpenenenne kodPpPuUIMEeHTa TPEHUS CKOTBLKEHUS.
Omnpenenenne KECTKOCTH MPYKUHBI.

. Onpenenenne paboOThl CUIIBI TPEHUS TPU PABHOMEPHOM JIBM)KEHHUU TeJIa 10 TOPU30HTATBHON MMOBEPXHOCTH.
. Onpenenenne pabOTHl CUJIBI YIPYTOCTH TPU TOABEME Tpy3a C HCIOJIH30BAHHEM HEMOJBIKHOTO H

O ABMKHOTO OJIOKOB.

. 3yueHne 3akoHa COXpaHEHUS SHEPTHH.

Pa3nen 9. Mexann4yeckue KoJe0aHUsA U BOJHBI.
KonebarenbHoe apmwxkenne. OCHOBHbIE XapaKTEPUCTHKU KOJIEOaHWI: MEpHOJ, 4acTOTa, aMILTUTYAA.
MareMaTtnueckuii ¥ py>KHHHBIA MasTHUKA. [IpeBpalienne s3Hepru Ipu KoJie0aTeIbHOM JIBUYKCHHH.
3aryxatomue kosieOanus. BeiHy)IeHHbIe KojeOaHus. Pe3onanc. Mexanuwdeckue BOJHBL CBOWMCTBa
MexaHu4yeckux BoJH. [IponospHble U monepeuHbie BOJIHBL. J[JTMHA BOJHBI U CKOPOCTh €€ paclpOCTPaHEeHHUS.
MexaHn4yecKkue BOJIHBI B TBEPJOM TeJl€, CECMUUECKUE BOJIHBI.
3Byk. ['poMKOCTh 3ByKa 1 BeIcOTa ToHa. OTpakeHue 3Byka. IHQpa3Byk U yIbTpa3ByK.
Jemoncmpayuu.
Habmonenue xoneGanuii Tei moj 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.
Habmonenue xoneGanuii rpy3a Ha HUTH U Ha MPY>KUHE.
Habmroienue BBIHYKIEHHBIX KOJIEOaHHM U pe30HaHCa.
Pacrnipoctpanenuie mpoJ0abHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
Habmtonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHUYECKHIi pe30HaHC.
Jlabopamopnwie pabomut u onvimel.
Omnpenenenre 4acTOThl U Mepro/ia KojaeOaHuii MaTeMaTHYecKoro MasTHHUKA.
Omnpenenenre 4acTOThl U Meproia KoiaeOaHuil Mpy>KUHHOTO MAasSTHUKA.
HccnenoBanue 3aBUCUMOCTH TieproAa KojeOaHU MOIBEIICHHOTO K HUTH Ipy3a OT JIIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIepHoa KoJebaHUui MPYKMHHOTO MasiTHUKA OT Macchl Tpy3a.
[IpoBepka HE3aBHCUMOCTH MEepHOJia KoJieOaHHii rpy3a, MOBEIHIEHHOTO K HUTH, OT MacChl Ipy3a.
OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD MEpHOAa KoJIeOaHUN MPYKMHHOTO MasTHUKA OT MAacChl Ipy3a U
XKECTKOCTHU MPYKUHBI.
N3mepenue yckopeHHst CBOOOTHOTO MaCHHUS.
Pa3nes 10. DneKTpOMarHuTHOE 10JIe M JICKTPOMATHUTHBIE BOJIHBI.
DIEeKTPOMarHUTHOE T0JIe. DJNEKTPOMArHUTHbIE BOJHBL. CBOWCTBA 3JEKTPOMArHUTHHIX BOJH. [lkana
AIIEKTPOMAarHUTHBIX BOJIH. VCrIOb30BaHME 3IE€KTPOMArHUTHBIX BOJIH JJI COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoHOBbIE CBOMCTBA CBETA.
Jemoncmpayuu.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
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. [lonyuenue 6ex0ro cBeTa MpH CIOKEHUU CBETA Pa3HBIX I[BETOB.

BosHOBBIE CBOMCTBA CBETA.
Jlabopamopusvie pabomot u onvimul.
W3yueHne CBOMCTB JIEKTPOMArHUTHBIX BOJIH C MMOMOIIBbIO MOOMIIBHOTO TesedoHa.
Pasnen 11. CBeroBbIe SIBJIEHUS.
JIyueBass moxenb cBera. Mcrounuku cBeta. IIpsiMosinHEliHOE pacnpoOCTpaHEHUE CBETa. 3aTMEHMS
Connua u Jlynsl. Otpaxenue cera. Ilnockoe 3epkano. 3aKkoH OTpaKEHUS CBETA.
[Ipenomnenue cBera. 3akoH TMpesnomieHHsl cBera. [lonHoe BHYTpEHHEE OTpakKEHUE CBETa.
Hcnonb30BaHNEe NOJHOTO BHYTPEHHEIO OTPAaXKEHUs B ONTUYECKUX CBETOBOJAX.
Jlunza. Xox mydeit B ima3e. OnTUdeckas cucreMa goroanmnapara, MUKPOCKOTIA B Teleckorna. a3 kak
onTHYeCcKas cucreMa. bauzopykocTs U JalIbHO30PKOCTb.
Paznoxxenne Oenoro ceera B crekrp. OmnbiTel HbtoToHa. CliokeHHE CHEKTPabHBIX ILIBETOB.
Jucnepcus cera.
Jemoncmpayuu.
[IpsamonuHeHOE pacpoCTpaHEHNE CBETA.
OTtpaxxeHue cBeTa.
[Tony4yenue n300pakeHM B TUIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.
[Ipenomiienue ceera.
OnTH4ecKnii CBETOBOI.
Xon tydeid B coOuparomiei JInH3e.
XoJ JIydel B pacCenBaroleH JIMH3E.
[Tony4yenune n300paskeHUI C TOMOTIBIO JTHH3.
[Tpunnun neiictBus dporoanmnapara, MUKpPOCKOTA U TeJIECKOTA.
Mopens rnaza.
Pa3noxxenue 6enoro cBeTa B CIIEKTP.

Jlabopamopnwie pabomel u onvimel.
HccnegoBanue 3aBUCMMOCTH YIJIa OTPAKEHHS CBETOBOIO JIyda OT yrija HaJeHHUs.
N3ydeHne xapakTepuCcTUK M300pakeHUs MTpeIMeTa B INIOCKOM 3epKalie.
HccnegoBanue 3aBUCUMOCTH yIila MPEJIOMIIEHMSI CBETOBOIO JIyda OT yrjia NAaJeHUs HAa TPAHHUILE «BO3TYyX—
CTEKJIION.
[TonydyeHune n300pakeHHI C TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenre (GOKYCHOTO PacCTOSTHUSL M ONTUYECKOM CHIIbI COOUpPAIOIIeH TUH3BI.
OnbITHI O Pa3I0KEHUIO 0EJI0Tr0 CBETa B CHEKTP.
OnbITHI 10 BOCIPUATHUIO I[BETA MPEAMETOB IIPU UX HAOIOIEHUU Yepe3 [IBETOBbIE (DUIIBTPHI.
Pa3nen 12. KBanTOBLIC SIBJICHHUS.
OmnsiTel Pezepdopaa u miranerapHas moaens atoma. Mogens aroma bopa. Mcnyckanue u norsoiieHue
cBera aromoM. KBaHThI. JInHeWUYaThie CIEKTPBHI.
PagnoaktuBHOCTE. Anbda-, Oeta- u ramma-uziaydeHus. CtpoeHue aromHoro sjapa. Hykimonnas
MO/IeNIb aTOMHOTO sAzipa. M3otonsl. PagnoaktuBueie npespaiuenus. [lepuon nomypacnaga aTOMHBIX siA€p.
SAnepHble peakuuy. 3aKOHbI COXPAHEHMS 3apsI0BOIO M MAacCOBOIO YMCEI. DHEPIusl CBSI3U aTOMHBIX
snep. CBsa3b Maccbl U 3Hepruu. Peakuuu cuntes3a u aenenusd saep. Mcrounuku sneprun ConHIa U 3BE3I.
AnepHas sHepretuka. JleicTBUs paAMOAKTUBHBIX U3JIyY€HHUI Ha )KUBbIE OPTaHU3MBI.
Hemoncmpauuu.
CriekTpbl U3JIy4€HUS U TOTJIOLIEHUS.
CriekTpbl pa3IuyHbIX Ta30B.
Crextp Bomopoza.
Habmronenue TpekoB B kamepe BuibcoHa.
PaboTa cuérunka MOHU3UPYIOUINX U3Ty4deHU.
Perucrpanus uzinydeHus npupoAHbIX MUHEPAJIOB U MTPOAYKTOB.
Jlabopamopusie pabomot u onvimol.
Habmtoienue CromHbIX U IMHEWYaThIX CIEKTPOB U3ITy4eHUS.
HccnenoBanue TpeKOB: U3MEPEHHE SHEPTUU YaCTHUIIBI [0 TOPMO3HOMY TTyTH (TI0 hoTorpadusim).
N3mepenue pagroaktuBHOrO (hoHa.
IHoBTOpPHTENIBLHO-000011IA0IINIH MOLYIb.



[ToBTOpUTENEHO--0000MIAIOUH  MOAYIIb TpETHA3HAYCH Ui CHCTeMAaTHU3alud ¥ 000OIIeHHS
MPEIMETHOTO COJICP KAHUS U OIBITA eI TEIBHOCTH, TPUOOPETEHHOTO MPH U3YUYEHUH BCEro Kypca (Gpusuku, a
TaKkKe JUIA TMOJrOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY JK3aMeHy MO (H3UKE Ui 0O0ydJarommxcs,
BBIOpABILIUX ATOT YUEOHBII MpeIMeT.

[Tpu n3yyeHnn JaHHOTO MOAYJIS PEAIM3YIOTCS U CUCTEMATH3UPYIOTCS BUBI IS TEIbHOCTH, Ha OCHOBE
KOTOPBIX 00€CIeunBaeTCsl JOCTHKEHHE NPEIMETHBIX M METalpeAMETHBIX IUIAHUPYEMBIX pPe3yJIbTaTOB
oOy4enus, popMupyeTcsi eCTECTBEHHOHAYYHas] TPaMOTHOCTb: OCBOCHHE HAYYHBIX METOJIOB MCCIICIOBAHHUS
SABIICHUH TPHUPOJBl M TEXHUKH, OBJAJICHUE YMEHUSMHU OOBACHATH (U3UYECKUE SIBICHHS, NPUMEHSISA
MOJTyYCHHBIC 3HAHUS, PEIIaTh 3a/1a41, B TOM YHCIIE KAUECTBEHHBIE U KCIIEPUMEHTAIIbHBIC.

[IpyHIMNIMAIBHO AEATENBHOCTHBIA XapakTep JaHHOIO pasfelia peanu3yercs 3a CY€T TOro, 4To
oOydJaronuecst BHITIOJIHSIOT 3aJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE IOJYYCHHBIX 3HAaHUI pacro3HaBaTh W HAYYHO OOBACHATH (PU3WYECKHE SIBICHUS B
OKpYKAroIel MpUpoie U TIOBCETHEBHON )KU3HU;

WCTIOJIb30BaTh HAYYHBIE METOJBI MCCIENIOBAaHUS (U3NYECKUX SBICHUH, B TOM YHUCIE JUIS MPOBEPKU
THIIOTE3 U TIOJYYEHHUSI TEOPETUIECKUX BBIBOJIOB;

OOBSICHATh HaydHBIE OCHOBBI HamOOJiee BaXXHBIX JIOCTHIKEHHH COBPEMEHHBIX TEXHOJIOTHH, Hampumep,
MPAKTUYECKOTO HCIOJIB30BAHUS PA3IMYHBIX HCTOYHHWKOB SHEPIHMHM Ha OCHOBE 3aKOHA IPEBPAICHHUS M
COXpaHEHHS BCEX M3BECTHBIX BUJIOB YHEPTHUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INPOI'PAMMBI IO ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

W3yuenne ¢u3MKH Ha ypOBHE OCHOBHOTO OOIIEro oO0pa3oBaHMsS HANpaBIICHO Ha JOCTIDKEHHE
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pPa30BaTENIbHBIX PE3YIILTATOB.

B pesynbrate u3ydenus (pu3NKu Ha ypOBHE OCHOBHOTO 00IIero o0pazoBaHus y oOydatomierocst OyayT
c(OpPMHUPOBAHBI CIIEIYIONINE JTUNIHOCTHBIC PE3YAbTAThl B YACTH:
1) naTpHOTHYECKOr0 BOCIIMTAHUS:
MPOSIBJICHUE HHTEPECa K HICTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (hM3NYECKOI HAyKH;
LIEHHOCTHOE OTHOILIEHHUE K IOCTHKEHUSM POCCUMCKUX yUEHBIX--(PU3UKOB;
2) rpa’KIaHCKOr0 U TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:
TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXJCHHM OOIIECTBEHHO 3HAYMMBIX M 3THYECKUX HpoOIeMm,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUH (PU3UKH;
OCO3HAHHE BaKHOCTU MOPAJIbHO--3TUYECKUX IPUHIIUIIOB B €ATEILHOCTH YUEHOTO;
3) 3cTeTH4ecKoro BOCIIMTAHMS:
BOCIPUSTHE DCTETUYECKHX KauecTB (U3NYECKOM Hayku: €€ TapMOHHUYHOIO IOCTPOEHHS, CTPOTOCTH,
TOYHOCTH, TJAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOT'0 MO3HAHMA:
OCO3HAHME LIEHHOCTU (PU3MYECKON HAayKH KaK MOILIHOTO MHCTPYMEHTa MO3HAHHS MUpPA, OCHOBBI Pa3BUTH
TEXHOJIOTMH, BXKHEHNIIIEN COCTABIIAIOIIEN KYIbTYpHI;
pa3BUTHE HAYYHOU JTH0003HATEIBHOCTH, HHTEPECA K UCCIIeI0BATENbCKON A TETbHOCTH;
5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOIMOHAJIBLHOI0 0J1ar0NOJyYHs:
OCO3HAHME IIEHHOCTH 0€30TMacHOro oOpasza *KU3HU B COBPEMEHHOM TEXHOJOTHMYECKOM MHpE, BaXKHOCTHU
mpaBuwil 0€30MacHOrO TMOBEJEHUST Ha TPAHCHOpPTEe, Ha JOporax, C D3JEKTPUYECKUM U TEIJIOBBIM
00OpyJOBaHUEM B JIOMAIIHUX YCIOBHSIX;
Cc(OPMHPOBAHHOCTh HABBIKA peQUIEKCHH, NMPHU3HAHUE CBOETO IpaBa Ha OIIMOKY M Takoro e Ipasa y
IPYroro 4ejoBeKa;
6) TPy10BOr0 BOCIIUTAHMS:
aKTHMBHOE Y4aCTHE B PEIICHUH MPaKTHUECKUX 3ajad (B paMKax CeMbH, 00pa30BaTelbHOM OpraHM3aluy,
ropoja, Kpasi) TeXHOJOTHYECKOM M COLMaIbHON HAIIPaBICHHOCTH, TPEOYIOLIUX B TOM YUCIIE U QU3MUECKUX
3HAHHWI;
MHTEpeC K MPAKTUYECKOMY U3YUEHHIO podeccuil, CBA3aHHBIX ¢ (PU3UKOM;
7) 3KOJIOTHYeCKOr0 BOCIIMTAHUA:
OpHUEHTalUsl Ha NMpPUMEHEHUE (PU3NYECKUX 3HAHUHM Ul pelleHus 3a7ad B oOJIaCTH OKpYXKalolleld cpensbl,
IJIAHUPOBAHUS MIOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX IOCJIEACTBUAN U1 OKPYKAIOLEH CPE/bl;
0CO3HaHME INI00AIIBHOTO XapaKTepa 3KOJIOIMYECKUX MPOoOJIeM U IyTel UX pelieHus;
8) axanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLHUAIBHON U MPUPOIHOH CPebl:
NOTpeOHOCTh BO  B3aUMOJAEHCTBUM IPU  BBIIOJHEHUU HCCIEIOBAaHMH W IPOEKTOB  (PU3NYECKOH
HaIIPABJIEHHOCTH, OTKPBITOCTD OMBITY ¥ 3HAHUSM APYrHUX;
MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU 4€pE3 IPAKTUUECKYIO IEATEIbHOCTD;
noTpeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHUI, B TOM 4ucie GOPMYIUPOBATH U1, TIOHATHS, TUIIOTE3bI O
¢u3nUecKux 00BEKTaxX U SIBJICHUIX;
0co3HaHME Ae(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 0071acTH (PU3HUKHY;
IUTAHUPOBAHKUE CBOETO PAa3BUTHUS B MPUOOPETEHUN HOBBIX (PM3MUECKUX 3HAHUI;
CTpeMJIEHHE aHAJIM3MPOBATh U BBISABIIATH B3aUMOCBS3M MPHUPOJIbI, OOIIECTBA M SKOHOMUKH, B TOM YHCIE C
UCMOJIb30BAHUEM (PU3UUYECKUX 3HAHUH;
OlIEHKa CBOMX JEHUCTBMHA C Y4€TOM BIHUSHHUA Ha OKPYXKAIOLIYI0 Cpeay, BO3MOXHBIX TJIO0ATbHBIX
MIOCJIEACTBUN.

METAINIPEIMETHBIE PE3YJIBTATHI



B pesynbraTte OCBOGHMS HpOrpaMMbl 1Mo (pU3MKEe HAa YPOBHE OCHOBHOTO 0OmIero oOpa3oBaHUS Y
oOyyaromierocsi OyayT chopMUpOBaHBl MeTampeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINAE MMO3HABATEIbHBIC
YHUBEpCAIbHbIE  y4EOHbIE  JIEHCTBUS, KOMMYHUKAaTUBHbIE YHHUBEpCaJbHblE€ y4EOHbIE  JI€HCTBUA,
peryasTHBHBIC YHUBEpCATbHbIC yUeOHbIC ICHCTBHS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBUS

Ba3oBble Joruveckue aeicTBUA:

BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);

YCTaHAaBJIMBATb CyHIeCTBeHHBII;'I IMPU3HAK KJIaCCI/I(bI/IKaIII/II/I, OCHOBAaHUs IJIA O606HI€HI/I$I N CPABHCHUA,
BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTUBOPEYMS B paccMaTpUBaeMbIX (DakTaX, JAaHHBIX W HAOIIOJCHHUSX,
OTHOCAIINXCA K (1)I/I3I/I'-I€CKI/IM SIBJICHUSM,

BBIABJIATE MPUYUHHO--CJICACTBCHHBIC CBA3U IPU HU3YUCHUU (1)1/131/ILIGCKI/IX SIBJICHUN W nmponeccoB, ACIaTb
BBIBOJIbI C HCIIOJB30BAHUEM JCAYKTHUBHBIX W HHAYKTHBHBIX yMOBaKJIIOIIGHI/IfI, BBIIBUI'aTh THUIIOTE3bI O
B3aUMOCBA3IX (1)I/ISI/I'-I€CKI/IX BCJINYHH,

CaMOCTOSITEJIbHO BBIOMpATh CHOCOO pelieHus ydyeOHOW ¢u3nyeckoi 3afauu (CpaBHEHHE HECKOJbKUX
BApUAHTOB peIlIeHNUs], BEIOOp HanboJiee MOAXO0SAIIET0 ¢ YYETOM CaMOCTOSITEIbHO BbIJIETIEHHBIX KPUTEPUEB).
Ba3oBble nccienoBarejbckmne 1eiCTBUS:

MCTIOJIH30BATh BOIIPOCHI KaK UCCIIEAOBATEILCKUN HHCTPYMEHT TIO3HAHUS;

MIPOBOJUTH IO CAMOCTOSTEIBHO COCTaBJICHHOMY IUIAHY OTBIT, HECIOXHBIH (DU3MYECKUN SKCIIEPUMEHT,
He0O0JIBIIIOE UCCIIeI0OBAHNE (PH3UUYECKOTO SBJICHHUS;

OL€CHUWBATh Ha MPUMCHUMOCTb WU JOCTOBCPHOCTH I/IH(i)OpMaIII/IIO, MOJIYYCHHYIO B XOJ€ HUCCICIAOBAHUA HIIN
IKCTIEPUMEHTA;

CaMOCTOSITENFHO (HOPMYITHPOBaTh OOOOIIEHUS] W BBIBOIBI MO pe3yJbTaTaM MPOBEAEHHOTO HAOJIOICHUS,
OTIbITA, UCCIIEI0OBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (PU3MUECKUX TPOILECCOB, a TaKXKe BbIABUIAThH
MIPENOJIOKEHNUS 00 X PA3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

MPUMEHSTH Pa3InYHbIE METO/Ibl, UHCTPYMEHTBI U 3apOChl IIPH MOUCKE U 0TOOpEe MHPOPMAIMH HITH JaHHBIX
¢ yu€TOoM IpeIOKCHHON yueOHOH (hHU3HUeCcKOoM 3a1aun;

aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W HMHTEPHPETUPOBATH HHPOPMAIMIO Pa3IMYHBIX BHUAOB U (GopM
MIpe/ICTaBJICHMUS;

CaMOCTOSITEJILHO BBIOMpaTh ONTHUMAIbHYIO (OpMYy MpencTaBieHHUs] HHPOpPMAIMU U WUIIOCTPUPOBATH
peliaeMble 3a7]a4u HECIIOKHBIMH CXeMaMU, TuarpaMmMamMu, HHOHM rpa@uKkoil U uX KOMOMHAIMSIMH.
KoMMyHMKaTUBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUA:

B XOJle 00CyXJeHusi y4yeOHOro maTepuaina, pe3yibTaToB JabOpaTOpHBIX PAaOOT U MPOEKTOB 3a/aBaTh
BOIPOCHI TI0 CYILIECTBY OOCYKJIaeMO#l TeMbl M BBICKAa3bIBaTh WJCH, HAlICJICHHBbIC HA pEIICHHUE 3aJa4d U
nojJiep>kaHue O6JaroKenaTebHOCTH OOIIEeHNUS;

COTIOCTABJIATh CBOU CYXKJCHHUS C CYXACHHSIMH JPYrHMX yYaCTHUKOB JHaliora, OOHApY>KHMBATh pa3jinyuve U
CXO/ICTBO TO3UIIHIA;

BBIPA)KaTh CBOIO TOYKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

MyOIMYHO TPEACTABNIATH PE3YIbTAThl BHIIOJHEHHOTO (DU3MUECKOTO OMbITa (IKCIEPUMEHTA, UCCIEAOBAHNUS,
MIPOEKTA);

MOHUMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOM M WHIUMBUIAYalIbHOW pabOThl MpH PpEIICHUU
KOHKPETHOM (pU3N4ecKOit MpoOIeMsl;

MPUHUMATh [IeTd COBMECTHOM JIeATENbHOCTH, OPraHU30BBIBaTh JCUCTBUA MO €€ JOCTHKEHUIO:
pacripenensith poiu, OOCYXKIaTh MPOIECCHl M Pe3yabTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS
HECKOJIbKUX JIFOZCH;

BBITIOJIHATh CBOIO YacTh pabOThI, MOCTUTas KAayeCTBEHHOIO pe3ylbTaTa IO CBOEMY HAINpPaBICHUIO U
KOOPJIUHUPYSI CBOU JCHCTBUS C JPYTUMHU YICHAMU KOMaH/IbI;

OIICHUBATh KA4eCTBO CBOETO BKJIaJa B OOMMUNA TPOAYKT MO KPUTEPUSM, CaMOCTOSITEILHO
chOpMyTUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.



PerJIﬂTHBHLIe YHUBEpPCAJIbHBIC yqeﬁnme JeHCTBUS

Camoopranmusanus:

BBISBJIATH TPOOJIEMBI B )KM3HEHHBIX M YU4EOHBIX CUTYaUSIX, TPEOYIOIUX I pelieHus (pU3ndecKux 3HAaHUM;
OpUEHTUPOBATHCSA B PA3IMYHBIX MOAXO0JAX MPUHATHS pEeUICHUH (MHAMBUIYaJbHOE, IPUHITUE PELIEHUS B
rpyImIe, IpUHITHE PELIEHUH Tpynnoil);

CaMOCTOSITEIIBHO COCTaBJISITh AITOPUTM pemieHus (GU3NIeCcKOr 3aa4y WM IJIaHa UCCIENOBAaHUS C YIETOM
HUMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh IIpeajaraéMbleé BapUaHThI
peuieHui;

JenaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJVIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYyallMy U IIpeJIaraTh IjlaH €€ N3MEHEHNS,

OOBSACHATh NPUYUHBI JOCTWKEHMS (HEOOCTM)KEHMs) pe3yJabTaTOB JIEATENbHOCTH, JlaBaTh OILIEHKY
PUOOPETEHHOMY OTIBITY;

BHOCUTbH KOPPEKTUBBI B ACATEIBLHOCTb (B TOM YHCIIE B XOJ BBINOJHEHUS (PU3UUECKOTO HUCCIENOBAaHUS WU
MIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENLCTB, W3MEHMBIIUXCS CHUTYyallMi, YCTAaHOBJIEHHBIX OILIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUAM;

CTaBUTh ce0s Ha MECTO JAPYroro 4ejoBeKa B XOJE Clopa WM JUCKYCCHMM Ha HayyHYIO TeMY, IIOHUMAaTh
MOTHUBBI, HAMEPEHUS U JIOTUKY JIPyroro;

MpU3HABaTh CBOE MpPaBO HA OMIMOKY MpH peuieHUH (U3MUECKUX 3a7ad WM B YTBEPXKJIECHUSAX HAa HAy4YHbIE
TEMBI M TaKO€ 7K€ IIPaBO JPYroro.

INPEIMETHBIE PE3YJIBTATbBI

K koHiy oOy4yeHuss B 7 KJiacce NMpEeIMETHBIC pPe3yilbTaThl Ha 0A30BOM YpPOBHE JOJDKHBI OTpaXKaTh
c(hOpMUPOBAHHOCTH Y OOYJAIOIIHUXCS YMEHUM:
UCTIOJNBb30BaTh TOHATHSA: (U3NYECKHEe M XHMHUYECKHE SIBJICHUS, HAOIIOACHUE, SKCIEPUMEHT, MOJIEIb,
THIIOTE3a, SAMHUIBI (PU3MUYECKUX BEITUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BemiecTBa (TBEpIOE,
KHJIKOE, Ta3000pa3HOE), MEXaHWYECKOe IBW)KCHUE (paBHOMEPHOE, HEPaBHOMEpHOE, MPSMOJIMHEHHOE),
TPAaeKTOpHUs, pPAaBHOACUCTBYIOIIAs cuia, jaedopmanus (ympyras, IUIacCTUYeCKas), HEBECOMOCTb,
COOOMIAFOIIUECS COCY/IBI;
pasnmuyath siiueHus (auddy3us, TEIIOBOE IBMIXKCHHE YACTHI[ BEIIECTBAa, PABHOMEPHOE JBIDKCHHE,
HEPaBHOMEPHOE [BM)KCHUE, WHEPIIHsI, B3aUMOJCHUCTBUE TEJI, paBHOBECHUE TBEPIBIX TEJ C 3aKPEIUIEHHOM
OCBIO BpallleHHs, TIepe/iavya JaBICHHUS TBEPIBIMU TEJIaMH, KUIKOCTSIMH M Ta3aMHu, aTMOC(HEpHOE JTaBJICHUE,
TUTABaHUE TEJl, IPEBPAIICHUS MEXaHHUYECKOW SHEPTUH) 110 OMMUCAHUIO WX XapaKTEPHBIX CBOKWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBIICHUE;
pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (U3NYECKUX SBICHUNW B OKPYKAIOIIEM MHUpPE, B TOM YHCIC
(dbu3nveckue SIBICHUS B MPUPOJC: MPUMEPHI JBWKCHUS C PA3JIMYHBIMU CKOPOCTSMHU B KUBOH W HEXHBOUN
NpUPOJIE, NICHCTBHE CHIIBI TPEHUS B MPHPOJEC M TEXHHUKE, BIUSHUE aTMOC(PEPHOTO IaBIICHHUS Ha >KUBOM
OpraHusM, IUIaBaHHE PbIO, pblYard B TeJIe 4YeJIOBEKa, MPU 3TOM IEPEBOJUTH NPAKTHYECKYIO 3a/ady B
y4eOHYI0, BBIJCTSATH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKK) (DU3NYECKUX SBICHUMN;
OTIMCHIBATh M3YUEHHBIE CBOMCTBA Tell U (PU3UYECKHE SBJICHHS, MCIONb3ysd (U3NYecKre BEIHMUMHBI (Macca,
00BEM, MIOTHOCTH BEIIECTBA, BPEMsI, ITyTh, CKOPOCTh, CPEAHSAS CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSHKECTH,
BEC Tella, cujla TPeHHUs, JAaBlieHue (TBEPAOTO Tema, KUAKOCTH, ra3a), BHITATKUBAIOIIAs CUJIa, MEXaHHYECKast
paboTa, MOIIHOCTb, IJIEYO CHIIBI, MOMEHT CWJIbl, KOI(PQHUIIMEHT TMOJIE3HOTO JEHCTBUS MEXaHH3MOB,
KMHETUYeCcKass M TMOTEHIMalbHAs DHEPIus), MpU ONUCAHWUU TMPABUIHHO TPAKTOBATh (DU3UUYECKUN CMBICIT
WCIOJIb3YeMBIX BEIIMYUH, WX OOO3HAYEHHUS W €IUHUIBI (U3MUECKUX BEITUYHMH, HAXOJUTh (OPMYIIBI,
CBSI3BIBAIOININE JTAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMU BEIMYUHAMHU, CTPOUTHh TpadUKU H3yYEHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIHUNH;
XapaKTepu30BaTh CBOICTBa Tell, (PU3MYECKUE SIBICHUS M TPOIECCHI, MCMOJIb3Ys MpaBUiIa CIOKEHUS CHII
(Boonmb omHOM mpsmoit), 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMesna, MPaBUIIO PAaBHOBECHUS pbIdara



(6;10Ka), «30J0TOE MPABHJIO» MEXAaHUKH, 3aKOH COXPAaHEHHS MEXaHWYECKOW SHEPruH, MPH 3TOM JaBaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3AIHMCHIBATh €r0 MAaTEMaTHUECKOE BBIPAKECHUE;

OOBSICHATh (hU3WYECKHUE SIBJICHMSA, NPOLECCHl W CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CHUTYalUd
MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUUYNHHO--CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE
u3 1-2 noruyeckux ImaroB ¢ omopoil Ha 1-2 W3ydeHHBIX CBOMCTBA (U3UUECKUX SBICHHUH, (HU3NUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTh pacy€éTHbIC 3a7a4d B 1—2 AEHCTBUS, MCIOJB3YS 3aKOHBI M (POPMYIIBI, CBSI3BIBAIOLINE (DU3UIECKUE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 33Ja4M 3alHCHIBATh KPATKOE YCIOBHUE, IMOJCTABIATH (PU3NUIECKHE
BEJIMYMHBI B (POPMYJIBI U IPOBOAUTH PACUEThI, HAXOAUTH CIIPABOYHbIE JaHHbIE, HEOOXOAUMbIE [Vl PELICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD TOJTYYeHHON (DPU3NIECKOI BETMUNHBI;

pacrno3HaBaTb IPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPU MOMOIIUM (PU3UYECKHX METOJIOB, B ONUCAHHUU
HCCIIEIOBAHUS BBIICIATh IPOBEPSIEMOE NPEANONOKEHNE (TUIOTE3y), paziudyaTb U HHTEPIPETHPOBATH
MIOJIyYEHHBIH pe3yabTaT, HAXOIUTh OLIMOKH B XOJI€ OTbITA, JIEJIaTh BBIBOJIBI 110 €T0 pe3yJbTaTaMm;

MPOBOJIUTH OTIBITHI 1O HAOIIOIEHNIO (PU3NYECKUX SIBJICHUN WM (PU3UYECKUX CBOWCTB TEl: POPMYIUPOBATH
MIpOBepsieMble MPEANOI0KEHHs, COOMpPaTh YCTAHOBKY M3 MPEUIOKEHHOTO 000py/10BaHUs, 3alUCHIBATH XOJ1
ombITa ¥ (pOpMYIHPOBATH BHIBOIL;

BBINIOJIHATh TPSAMbIE MU3MEPEHUs PAcCTOSHUS, BPEMEHHU, Macchl Tena, o0bEMa, CUJIbl U TeMIepaTypbl C
HCIOJIb30BAHUEM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMUCHIBATH IOKa3aHUs HPUOOPOB € YUYETOM
3aJJaHHOM aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH HCCIEAOBAHUE 3aBUCHUMOCTH OJHOM (PU3MYECKOW BEIWYMHBI OT JPYrOd C HCIOJIb30BAHHEM
MPSIMBIX M3MEPEHHH (3aBUCUMOCTH NMYTH PAaBHOMEPHO IBMXKYILETOCs Tejla OT BPEMEHM JBIKEHHS Tela,
CWJIBI TPEHHUS CKOJBKEHUS OT Beca Tejla, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel M HE3aBUCUMOCTU CHJIbI
TPEHHS OT IJIOIIAN CONPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTH OT YJIMHEHUS MPYXUHBI, BHITAIKUBAIOIIEH
CHJIBI OT 00bEMa MOTpyKEHHOW YacTH TeNla U OT IUIOTHOCTU KUIKOCTU, €€ HE3aBUCHUMOCTH OT IJIOTHOCTH
Tena, OT MIyOMHBI, HA KOTOPYIO TIOTPYKEHO TEJO, YCIOBUM IUIaBaHUS TE€J, YCIOBUN paBHOBECHUS pbluara u
OJIOKOB), y4acCTBOBaTh B IUIAHHUPOBAHMHM Y4E€OHOTO HCCIIEIOBAHUS, COOMpPATh YCTAHOBKY W BBINOJHATH
U3MEpeHus, Cleysd MpeAIoKEHHOMY IUIaHy, (UKCUPOBATh pe3yiabTaThl IOJYYEHHON 3aBUCHMOCTH
¢bu3nyecKux BEIMYMH B BUJEC MPEUIOKEHHBIX TaONHIl U TIpaduKoB, HenaTh BBIBOJBI M0 pe3yjbTaTam
UCCIIEIOBAHUS;

MIPOBOJUTH KOCBEHHBbIE M3MEpPEHHUS (U3NUECKHX BEIHUYMH (IJIOTHOCTh BEUIECTBA YKUAKOCTU M TBEPAOTO
Teja, Cujia TPEHUS CKOJIbKEHUS, TaBJICHHE BO3/1yXa, BHITAJKMBAIOLIAs CUJIA, JEMCTBYIOIIAs HA MOTPYKEHHOE
B KHUAKOCTb Te€J0, KOI(PPUIMEHT MOJIE3HOTO ACWCTBUS MPOCTHIX MEXaHHU3MOB), CIEAys IMpPEII0KEHHOM
WHCTPYKUMU: TPU BBINOJHEHUH H3MEPEHUN cOoOMpaTh HKCHEPUMEHTAIbHYI0 YCTAHOBKY U BBIYHMCISATH
3HaYEHUE UCKOMOM BEJIMYUHBL;

coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MpHU paboTe ¢ 1adopaTOpHBIM 000PyA0BaHUEM;

yKa3bIBaTh MPHUHIMUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMETp, AUHAMOMETD,
COOOIIAOIIUECs COCY/ b, 0apOMETp, phIUar, MOJBMKHBIN U HEMOABWKHBIN OJ0K, HAKJIOHHAS MJIOCKOCTh;
XapaKTepU30BaTh MPUHIIUIBI IEHCTBUS U3YYEHHBIX MPUOOPOB M TEXHHUYECKUX YCTPOMCTB C OMOPOM Ha HX
omnucaHus (B TOM 4YHUCIE: HOJIIMITHUKH, YCTPOWCTBO BOJOMPOBOJA, THAPABIMYECKUN Mpecc, MaHOMETP,
BBICOTOMED, TOPILIHEBOI HACOC, apeoMeTp), MCIOJb3ysS 3HAHUS O CBOWCTBAaX (DM3MUECKUX SBICHUU H
HeoOxoIuMbIe (PU3MUECKHUEe 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI (HaXOIUTh UHPOPMAIUIO O IPUMEpaxX) MPAKTHUYECKOrO HMCIOJIb30BaHUA (PU3UIECKUX
3HaHUN B TOBCEIHEBHOW XHM3HM JuId oOecrieyeHHs Oe30MacCHOCTH NpU OOpallleHuu C MpudbopaMu U
TEXHUYECKUMHU YCTPONCTBAMM, COXPAHEHUs 3/10pOBbsI M COOJIOAEHUS HOPM 3KOJIOTMYECKOIO MOBEJICHUS B
OKpYyKarollen cpene;

OCYIIECTBIATh OTOOP MCTOYHMKOB MHGpopManuu B MHTepHETEe B COOTBETCTBHM C 3aJaHHBIM MOMCKOBBIM
3allpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUW M IYTEM CPAaBHEHUS pPA3JIUYHBIX HMCTOYHHUKOB BBIIEISTH
MH(pOpMaIINIO, KOTOPast SBJISIETCS IPOTUBOPEUUBOM MIIM MOXKET OBITh HEJJOCTOBEPHOM;

UCIOJb30BaTh TNPHU BHINOJIHEHUH Y4YEOHBIX 3a/laHUil Hay4YHO--TIONMYJSIPHYIO JIUTEPaTypy (HU3UUYECKOTO
COJIep’KaHus, CIIPAaBOYHBIE MAaTEpPHAJIBl, pecypchl ceTu VHTepHET, BiaaeTh NpuéMamMu KOHCIEKTHPOBAHHUS
TEKCTa, mpeoOpa3oBaHus MH(POPMAIIMH U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHbIE KpaTKHE€ NUCbMEHHBbIE M YCTHBIE COOOIEHUS HAa OCHOBE 2—3 HCTOYHUKOB
uHbopManuu (PU3MUYECKOTO COJAEpKaHHUs, B TOM 4YHCIE MyOJUYHO JenaTh KpaTKHe COOOLIeHUs O



pe3yibTaTax IMPOCKTOB WJIN yq€6HBIX I/ICCJIGI[OBaHI/If/’I, IIpu 3TOM TI'PaMOTHO HCIOJIB30BATH I/I3y‘-IeHHBII71
MOHATHIHBIN ammapaT Kypca (GU3uKH, COMPOBOKIAATH BEICTYIUICHUE TIPE3CHTALIUCH;
MPU  BBINIOJIHEHUM YYEOHBIX TMPOEKTOB UM UCCIEIOBAHUN paclpenensTh OOS3aHHOCTH B Tpymnmne B
COOTBCTCTBHH C IIOCTaBJICHHBIMU 3aJadaMHu, CJICIAUTH 3a BbIIOJHCHUCM IIJIaHaA I[€I>'ICTBHI>'I, aI€KBaTHO
OLICHUBATH CO6CTBCHHBII\/JI BKJIa[] B ACATCIBbHOCTD TPYIIIHI, BBICTpauBaTh KOMMYHUKATUBHOC
B3aHMOHeﬁCTBHC, YYUTBIBAsA MHCHHUC OKPYKarOIInX.

K koHiy oOy4yeHus B 8 kJjacce mpeaMeTHBIC pPe3yiabTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTPaXKaTh
Cc(OPMHUPOBAHHOCTD y O0OYJAIOIINXCS YMEHUI:
HCIIOJIB30BATh MOHATUA: MAaCCa U PA3MEPbI MOJICKYJI, TCIIJIOBOC ABMIKCHUC ATOMOB W MOJICKYJI, arpCraTHbIC
COCTOSIHMSI BEIIECTBA, KPUCTAJUIMYECKHE W aMOp(HbIe Teia, HACHIIMIEHHBIH W HEHACHIIEHHBIH Tap,
BJIA)KHOCTb BO31yXa, TEMIICpaTypa, BHYTPCHHAA OHCPIHA, TEIUIOBOU JABUTraTCIIb, E)J'IeMeHTaprlf/'I
MEKTPUYECKUHN 3apsl, JJIEKTPUUYECKOE I0JIE€, IMPOBOJHUKHA U JAUDIEKTPUKH, NOCTOSHHBIA JJIEKTPUYECKUN
TOK, MarHuTHOC I1I0JIC,
pa3nuyath sBICHUS (TETJIOBOE pacUIMpeHNe U CKaTHe, TeIUIonepeiada, TEIJI0BOe paBHOBECHE, CMAauBaHHE,
KalmUJUTAPHBIC SABJICHWA, UCIIAPCHUC, KOHACHCALUA, TIJIABJICHUC, KPUCTAJLIIM3aluA (OTBeleeBaHI/Ie), KHUIICHUC,
Teruionepenavya (TEIUIONPOBOJHOCTh, KOHBEKIHMS, W3IyYCHUE), ODIIEKTPU3ALHUs Tel, B3aUMOJCHCTBUE
3apsA0B, JACUCTBHS JIEKTPUIECKOTO TOKA, KOPOTKOE 3aMBbIKaHWE, B3aWMOJCHCTBHE MAarHWUTOB, JCHCTBHE
MardvTHOI'O IOJIA Ha NPOBOAHHUK C TOKOM, DJICKTPOMAIrHUTHAA I/IHI[YKHI/ISI) IO OIMUCAHUIO UX XaPAKTCPHBIX
CBOMCTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/I‘ICCKOC SIBJICHUC,
pacrno3HaBaTh MpOSIBICHWE HW3YyYEHHBIX (QU3NYECKUX SBJICHUI B OKpYXalolleM MHpEe, B TOM UHUCIE
CbI/ISI/I'—IeCKI/Ie SABJICHUA B MPUPOAC: IMOBEPXHOCTHOC HATAKCHHUE H KallWUIAPHBIC ABJICHHA B IIPUPOAC,
KpHUCTaUTBI B TIpupoje, m3nyderne CoiHIIa, 3aMep3aHne BOJOEMOB, MOPCKHE OpH3bI, 00pa3oBaHHE POCHI,
TyMaHa, HWHEA, CHEra, OJICKTPUYCCKUC SABJICHUA B aTMocq)epe, QJICKTPUYECTBO JKHMBBIX OPraHUu3MOB,
MarHuTHOE MoJie 3eMiH, Jpelid MOTI0COB, POJTb MATHUTHOTO TTOJIS JIJIS )KU3HU Ha 3emile, TOJIIPHOE CHSHHE,
IIPHU 3TOM TIEPEBOJUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
(bUBUYECKUX SBICHUH;
ONHCBHIBATH HW3YYCHHBIC CBOWCTBA TeN W (PHU3MUYECKHE SBJICHUS, HCIOJNB3YS (U3NYECKHE BEITMYNHBI
(TemmiepaTypa, BHYTPEHHSISI SHEPTHsI, KOJMYECTBO TEIUIOTHI, YIEIbHAs TEIUIOEMKOCTh BEIIECTBA, Y/ACTbHAsS
TEIUIOTa TUIABJICHUS, YJAENbHAs TEIJIOTa IMapooOpa3oBaHus, yIelbHAs TEIJIOTa CrOpaHHs TOILIMBA,
KOX(QHIMEHT TIOJE3HOTO JCHCTBHSI TEIUIOBOM MAIIMHBI, OTHOCHUTENBHAs BIAXKHOCTh BO3JyXa,
AIIEKTPUYECKHIA 3apsijl, CHUJIa TOKa, JICKTPUYECKOE HAIPSDKEHUE, CONPOTUBIICHUE MPOBOIHHKA, YIACIBHOEC
COINPOTHUBJICHUE BEIIECTBA, pabOoTa M MOIIHOCTh AJIEKTPHUYECKOTO TOKA), MPH ONHMCAHUHM MPABUIBHO
TPAaKTOBaTh (PU3MUYECKHIA CMBICI MCIIOJIb3YEMbIX BEJIMYMH, 0003HAYCHUS M CAUHUIBI (PU3HMUECKUX BEITUYHH,
HaXOJUTh (HOPMYJIbI, CBS3BIBAIONIME NAHHYIO (DU3MYECKYIO BEIMYHMHY C JAPYIHMH BEIUYMHAMH, CTPOUTH
rpadvKu U3y4eHHBIX 3aBUCHMOCTEH (DU3NICCKUX BEIUYHH;
XapaKTepU30BaTh CBOMCTBA Tel, (DU3UYECKUE SIBICHUS M TPOLECCHI, HCIOJb3YyS OCHOBHBIC ITOJIOKCHHS
MOJICKYJISIPHO--KMHETHYECKOW TEOPHHM CTPOCHUS BEIIECTBA, MPHHIMWI CYIEPHO3WIMUA Tojed (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUA 3apsia, 3akoH Oma amns ydacTka uemnu, 3akoH /[xoyns—Jlenna,
3aKOH COXPAHCHHUs SHEPIHH, NPU ITOM JIaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA M 3allMCBhIBATh €ro0
MaTEeMaTUYECKOE BBIPAKCHNUE;
OOBSICHATh (PU3UYECKUE TIPOLECChl M CBOWCTBA TEl, B TOM YHCI€ W B KOHTCKCTEC CHUTYallui
MPAKTUKO-OPHUECHTHPOBAHHOTO XapaKTepa: BISBISITH IPUYUHHO-CIICACTBEHHBIC CBS3H, CTPOUTH OOBSICHEHHE
3 1-2 nmoruyeckux MIaroB ¢ Omopoil Ha 1-2 W3ydeHHBIX CBOWCTBAa (PU3UYECKHUX SIBICHUH, (HUINUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;
pemath pacy€THbIe 3a/a4 B 2—3 JEWCTBUSA, MCIOIB3Ys 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE (PU3UUYECKUE
BETMYMHBI: Ha OCHOBE aHalM3a YyCJOBHS 3aJayd 3allMChIBaTh KPaTKOE YCJIOBHE, BBISBISATH HEIOCTATOK
TAHHBIX JUIA PEIlIeHus 3a7auu, BIOMpATh 3aKOHBI M POPMYIIBI, HEOOXOAUMBIE [T €€ pelleHHs], TPOBOIUTH
pacuéThl U CPaBHUBATH MOJTYYEHHOE 3HAYeHHE (PU3HUECKON BEIMYUHBI C U3BECTHBIMU JIAHHBIMU;
pacmo3HaBaTh MTPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MpPU MOMOIIM (U3HUECKUX METOJOB, HCIIONb3Ys
OTIMICAHWE WCCIIEJIOBAHMS, BBIACIATH MPOBEpsIieMOE MPENOIOKEeHHE, OIEHUBATh MPABUIHHOCTh MOPSIKA
MIPOBEJICHUS UCCIIEJIOBAHMUS, JIETIaTh BBIBO/IBI,
MPOBOJUTH OMBITHI MO0 HAOMIONEHUIO (U3NYECKUX SBICHUN WM (PU3MUECKUX CBOWCTB TelN (KAMMIUIAPHBIC
SIBJICHUSI, 3aBUCUMOCTD JIaBIICHUS BO3/lyXa OT €ro 00bEéMa, TeMIlepaTypbl, CKOPOCTH Ipoliecca OCTHIBAHUS U



HarpeBaHMs MPHU U3ITYYECHUH OT LBETA M3JIydalomiel (MOTrJIoIIaoneii) MOBEPXHOCTH, CKOPOCTh HCHAPCHHS
BOJbI OT TCMIICPATYPhI KUAKOCTU W ILIOIIAaAN eé MOBCPXHOCTHU, IJICKTpU3ALUA TCI U BSaHMOI[eﬁCTBHe
QJICKTPUYCCKUX 3apsaJ0B, B3aHMOI[eI>'ICTBHC MOCTOAHHBIX MArHuTOB, BHU3YyalluW3alllsd MAarHUTHBIX noJiek
IIOCTOSAHHBIX MAarHuToOB, I[ef/'ICTBI/ISI MAardvMTHOI'O II0JId Ha MPOBOAHUK C TOKOM, CBOMCTBA QJICKTpOMAarHura,
CBOMCTBA DJIEKTPOJBUTATENS IOCTOSIHHOTO TOKAa): (OPMYIHMPOBATh IPOBEPSEMBbIC TMPEANIOIOKCHHS,
coOMpaTh YCTAaHOBKY M3 TPEAJIOKEHHOTO OOOpYAOBaHHUS, OIMUCBHIBATH XOJ OIBITa U (HopMyIHpoBaTH
BBIBO/JIbI,
BBIIIOJIHATE HOPAMBIC HN3MCPCHUS TCEMIICPATYPHIL, OTHOCHUTEIBHOM BIAXKHOCTH BO3yXa, CHIIBI TOKa,
HAIpsKCHUA C HCIIOJIB30BAHUCM aHAJIOT'OBBIX HpI/I60pOB U JaTYUKOB (1)I/I3I/I‘IeCKI/IX BCJIMYMH, CPpaBHUBATb
pe3ynbTaThl U3MEPEHUH C YIETOM 3aJaHHOM a0COIOTHOM MOTPEITHOCTH;
MMPOBOAWNTE HCCIICAOBAHUC 3aBUCHUMOCTU OI[HOI7[ (1)1/131/1‘-1601(0171 BEINYNHBI OT IlpyFOfI C HCIIOJIB30BaHHUEM
IIPAMBIX H3MCpCHHfI (3aBI/ICI/IMOCTI> COIIPOTUBJICHUA IMPOBOAHHWKA OT C€ro JJIMHBI, IUIOIMIAAXW IOIICPCHHOI'O
CCUCHUA U YACIBHOTO COMPOTHUBJICHUA BCIICCTBA MMPOBOJHHUKA, CHJIbBI TOKA, UAYIICTO 4YCPE3 NPOBOJHHUK, OT
HaNpsOKEHUs Ha MPOBOJHHUKE, WCCIEIOBAHUE TIOCIEOBATEIILHOTO W IapajuIeIbHOTO COCIMHEHUH
HpOBOZ[HI/IKOB)I IJIAaHUPOBAThL HMCCIICAOBAHHUC, CO6I/IpaTB YCTAaHOBKY W BBIIIOJHATE HU3MEPCHHA, CICAYS
MPEIIOKEHHOMY TUIaHY, (PUKCUPOBATH PE3YJbTATHl MOJYYEHHONW 3aBUCUMOCTH B BHJIE TaOIUIl U TPaPUKOB,
ACJIaTh BBIBOABI 11O PE3yIbTaTaM HCCICIO0BAHMA,
INpOBOANTE KOCBCHHBIC H3MCPCHUSA (1)I/ISI/III€CKI/IX BECJINYNH (y,[[eJ'II)HaSI TEIJIOEMKOCTh BCIICCTBaA,
COTIPOTHUBJICHUE TIPOBOJHWKA, Pa0OTa M MOIIHOCTH JJIEKTPHUYECKOTO TOKA): IUIAHUPOBATH H3MEPEHHS,
coOuparh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY, CII€Aysl MPEIOKEHHOW MHCTPYKIMH, U BBIYHCIATH 3HAUECHUE
BCIINYHNHEI,
coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MpHU paboTe ¢ 1adopaTOpHBIM 000pyI0BaHUEM;
XapaKTepU30BaTh MPUHILIUIBI IEHCTBUS W3YYEHHBIX NMPHOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX
onucaHus (B TOM 4YHCIE: CHCTEMa OTOIUIEHHS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIEepMeTp,
BOJIbTMETP, CUETUYMK DJIEKTPUUECKON HHEPruH, 3JIEKTPOOCBETHTENIbHbIE MPHOOPHI, HarpeBareIbHbIC
ANEKTPONpUOOpsl  (IPUMEPHI), DIIEKTPUUYECKHE MPEAOXPAHUTENH, HJIEKTPOMArHUT, JJIEKTPOIABUIaTENb
MMOCTOSTHHOTO TOKa), MCTOJb3ysl 3HAHHUS O CBOMCTBaX (PU3WUYECKUX SIBJICHUN M HEOOXOIUMBbIE (hHU3HUECKHE
3aKOHOMEPHOCTH;
pacrno3HaBaTh MMPOCThIe TEXHUYECKUE YCTPOICTBA U U3MEPUTEIbHbIE IPUOOPHI IO CXEMaM M CXEMAaTHUYHBIM
pPUCYHKaM (3KUJIKOCTHBI TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUTATEIb BHYTPEHHETO CrOpaHMUs,
AJIEKTPOCKOII, PEOCTAaT), COCTABMIATH CXEMbl AIEKTPUUECKUX IIEMei C MOCie0BaTebHbIM U MapaljieIbHbIM
COEIMHEHUEM 3JIEMEHTOB, Pa3jinyas yCIOBHbIE 0003HAUEHUS JIEMEHTOB AJIEKTPUUYECKUX LEMeH;
MIPUBOJIUTH MIPUMEPHI (HAXOIUTh MHPOPMAIUIO O IPUMEpaxX) MPAKTHYECKOrO HMCIOJb30BaHUA (PU3UUECKUX
3HAHUW B TOBCEJHEBHOM >XKM3HHM Il oOecreueHuss Oe30MacHOCTH IpHU OOpalleHuH ¢ MpudopamMu H
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHUS 3/I0POBbS U COOIIOJCHHSI HOPM SKOJIOTMYECKOTO MOBEICHUS B
OKpY>KaloIle cpefie;
OCYILIECTBIIATh MOUCK HHpopMamu (u3ndeckoro coiepxanus B HHTepHeTe, Ha OCHOBE HMEIOLIUXCS
3HAHUW U TMYTEM CpaBHEHHS OIMOJHUTEIBHBIX HMCTOYHHKOB BBIACTATH WH(OPMAIMIO, KOTOPAs SBISIETCA
MIPOTUBOPEUUBOM MM MOXKET ObITh HEJOCTOBEPHOIA;
WCIOJIb30BAaTh TPU BBHINOJHEHUHM Y4YEOHBIX 3alaHuil Hay4YHO--TIOMYJISAPHYIO JUTEpaTypy (pundeckoro
COJIep’KaHus, CIIPABOYHBIE MaTepHalibl, pecypchl cetu MHTepHeT, BiaaeTh npuéMamu KOHCIEKTHPOBAHUS
TeKcTa, mpeodpazoBaHus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYT'YIO;
co3/1aBaTh COOCTBEHHBbIE IMCHbMEHHBIE M KpaTKUE YCTHbIE COOOIIeHHs, 0000mas HHPOpPMaLUI0 U3
HECKOJIbKUX HMCTOYHHMKOB (PU3MYECKOTO COJEp:KaHMs, B TOM 4YHCIE MyOIMYHO MPEJCTABIATh Pe3yJbTaThl
MPOEKTHOW WJIM MCCIE0BATENbCKON NIEATENbHOCTH, HPU 3TOM TI'PaMOTHO HCHOJb30BATH H3yUYEHHBIH
MOHATHIHBIN anmapaT Kypca (U3uKU, COMPOBOKIAATH BBICTYINICHUE TIPE3eHTALIUEeH;
IIPU BBITIOJTHEHUH YYE€OHBIX TPOEKTOB M MCCIIEOBAaHUHM (U3NYECKUX MPOLIECCOB paclpeesiiTh 00sS3aHHOCTH
B TpyIe B COOTBETCTBHM C IMOCTABJICHHBIMH 33JauyaMi, CIEAUTH 3a BBHIMOJTHEHHWEM IUIaHA JIEHCTBUU U
KOPPEKTUPOBAaTh €ro, aJeKBATHO OIEHHBATh COOCTBEHHBIN BKJIAQJ B JEATENBHOCTH TPYIIBI, BHICTPAUBATh
KOMMYHHUKAaTHUBHOE B3aUMOJICHCTBHUE, IPOSBIISS TOTOBHOCTh pa3peIlaTh KOH(PIUKTHI.

K koHIiy oOy4yeHus B 9 kJiacce IpeaMeTHble pe3yibTaThl Ha 0Aa30BOM ypOBHE JOJDKHBI OTpaXkaTb
Cc(OPMHUPOBAHHOCTh y OOyHAIOIUXCS YMEHUI:



UCI0JIb30BAaTh IOHATHSA: CUCTEMA OTCU€Ta, MarepuajbHas TOYKa, TPAEKTOPUs, OTHOCHUTEIbHOCTh
MEXaHMYECKOTO JBIKEHHA, neopmanus (ympyras, IUIaCTHYecKas), TPEHHE, LEHTPOCTPEMUTEIILHOE
YCKOpPEHHE, HEBECOMOCTb M MEPErpy3KH, LEHTP TKECTH, aOCONIOTHO TBEPAOE TENO, LEHTP TSHKECTH
TBEPJOTO Tela, pPaBHOBECHE, MEXaHMYECKHE KojeOaHWs M BOJIHBL, 3BYK, HH(pa3ByK U YIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JAIILHO30PKOCTH,
CIEKTPHI UCITYCKaHHS U MOTJIONIEHHS, alib(a-, OeTa- M raMMa-u3IydeHus], U30TOIb, SACPHAsE SHEPT€THKA,
pa3nuyarh SBJICHUS (paBHOMEPHOE M HEPAaBHOMEPHOE IMPSMOJIMHEHHOE JBUKEHHE, PaBHOYCKOPEHHOE
NPSIMOJIMHENHOE JBM)KEHUE, CBOOOJHOE NaJAECHHUE TEJ, PAaBHOMEPHOE J[IBWKEHHE 110 OKPYKHOCTH,
B3aMMO/ICHCTBHE TEJ, PEaKTUBHOE JBIDKEHHE, KoJjeOaTenbHOe ABIIKEHHE (3aTyXarollue W BBIHYKICHHBIC
Koyie0aHus), PE30HAHC, BOJIHOBOE JBIDKEHHME, OTPAKEHHE 3BYKa, NPSMOJMHEHHOE paclpoCTpaHEeHHUE,
OTpaXCHUE U IPEIOMJIEHHE CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETa, pasjio’KeHUE Oenoro ceera B
CHEKTp M CJOXEHHE CIEKTPaJbHBIX IIBETOB, JMCIIEPCUSl CBETa, €CTECTBEHHAs pPaJUOAKTHUBHOCTb,
BO3HMKHOBEHHUE JIMHEINYATOro CIEKTpa M3Iy4eHHs) MO OMHCAHMIO UX XapaKTEPHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh IMPOSIBICHHE H3YYEHHBIX (PU3MYECKUX SBJICHUM B OKpY)KawlleM Mupe (B TOM uuCIe
(bu3uYecKue SBJICHHS B IPUPOJIE: IPHINBBI U OTJIMBBI, [BIKEHUE TIaHeT COTHEYHON CUCTEMBI, pEaKTUBHOE
JBKEHHUE KUBBIX OPTraHU3MOB, BOCIPHUITHE 3BYKOB JKMBOTHBIMHU, 3€MJIETPSICEHUE, CEHCMHYECKHE BOJIHBI,
I[yHaMH, 53XO, IBETa TeEJI, ONTHUYECKHE SBJICHHUS B MPUPOJE, OMOJIOrMYEcKOe JEeHCTBHE BUAMMOIO,
yIbTPa(HOIETOBOTO W PEHTTEHOBCKOTO H3TyYEHUMH, €CTECTBEHHBINH PaJHMOAaKTHUBHBIN (DOH, KOCMHYECKHE
Jy4d, PagUOAKTUBHOE H3IydeHUE TPUPOJHBIX MHUHEPAJIOB, JCHCTBHE PAJUOAKTUBHBIX HU3IydeHHH Ha
OpraHM3M 4eJIOBeKa), IPH 3TOM MEPEBOJAUTH MPAKTUUYECKYIO 3aJjauy B y4EOHYIO, BBIACIAThH CYIIECTBEHHbBIE
CBOMCTBa (IMpU3HAKN) PU3NYECKUX SBICHUI;

OTIMCHIBATh M3yYEHHBIE CBOMCTBA TeN M (DU3WYECKUE SBJICHUS, UCTIONB3Yys (M3UUYECKUE BETUUYUHBI (CPEIHSS
1 MIHOBEHHAas CKOpPOCTh Tejla IIPU HEPaBHOMEPHOM JIBIKEHUH, YCKOPEHHUE, MepeMelieHue, MyTh, YIriioBas
CKOPOCTb, CHJIa TPEHHUsS, CHJIa YIPYrOCTH, CHJa TSHKECTH, YCKOpEHHe CBOOOJHOTO MaJeHHs, BeC Tela,
UMITyJIBC Teja, HMMITYJIbC CHUJIbl, MEXaHHuYeckas paboTa M MOIIHOCTh, MOTEHIUAIbHAs DSHEPrus Teja,
MTOJHATOrO HAJl IOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIBHASI SHEPTUSI CKATOW NPYKUHBI, KHHETUYECKAsl SHEPT U,
MOJIHAs MEXaHWYecKasl SJHEepIusl, eproJ] U 4acToTa KoJieOaHW, UIMHA BOJIHBI, FPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, IOKa3aTeiab MPEIOMJIEHUS Cpenbl), MpHU OMNHCAHUU MPABWIBHO TPaKTOBATh
(bu3nyecKuit CMBICT UCHOJB3YEMbIX BEIHYMH, 0003HAUEHUS U €AUHHULBI (PU3HUECKUX BEJIUMYMUH, HAXOIUTh
(dbopMyIibl, CBS3BIBAIONINE JaHHYIO (DU3MUECKYIO BEJIMYUHY C JIPYTMMH BEJIUYMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEIHUNH;

XapaKTepH30BaTh CBOICTBA Tell, (PU3UUYECKUE SBJICHUS U MPOLECCHI, UCIOJIB3Ys 3aKOH COXPaHEHUs DHEPTHUH,
3aKOH BCEMUPHOTO TATOTEHUSI, IPUHIUI CYNEPIIO3UIUU CUJI, IPUHIUII OTHOCUTEIBbHOCTH ['anuies, 3aKOHbI
HeroToHa, 3aKOH COXpaHEHUs UMIYJIbCa, 3aKOHBl OTPAXKEHMSI U NPEJIOMIICHUS CBETA, 3aKOHbI COXpPAaHEHUs
3apsA0BOIO U MAacCOBOTO YHCEN MPH SAEPHBIX PEaKLUsSIX, IPU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIllMChIBATh €M0 MATEMATUYECKOE BBIPAKECHHUE;

OOBSACHATH (U3MYECKUE TIPOLECChl U CBOMCTBA TelI, B TOM UHCIE M B KOHTEKCTE CHUTyalui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBISATH IPUYUHHO--CIIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE
u3 2-3 JIOTUYECKUX IIAaroB C OMOpO Ha 2—3 WM3YYEHHBIX CBOWCTBA (PU3UUYECKHUX SABICHUH, (DU3MUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarh pacuéTHbIC 3a/1a4u (OMHUPAIOUINECS Ha CUCTEMY U3 2—3 ypaBHEHUI ), UCIIOJIb3YS 3aKOHBI U (POPMYIIHI,
CBsI3BIBANOIIME (PH3UYECKIE BETUYMHBI: HA OCHOBE aHAIM3a YCIOBUS 3aJau 3alUChIBATh KPaTKOE YCIOBHE,
BBISIBIISITh HEJOCTAIOIINE WM HU30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE IS
pelIeHus, MPOBOIUTH pPACUYETHl W OICHUBATh PEATUCTUYHOCTH IMOJYUYEHHOTO 3Ha4YeHHs (HU3NIECKOM
BEJINYMHBI;

pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MHpPU MOMOIIM (U3HUYECKUX METOJOB, HCIOIb3Ys
ONMCAHUE HCCIEIOBAHMS, BBIIEIATH IMPOBEPSIEMOE IMPEANOJIOKEHUE, OLEHUBATh MPABUIBHOCTH MOPSIKA
MIPOBEJICHUS UCCIIEIOBAHMUS, AETIaTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3yIbTAThl HAOMIOJCHHUIA U OTIBITOB;
MIPOBOJUTH OTBITHI O HAOMIOACHUIO (DU3MUECKUX SBICHUN WM (PU3MYECKUX CBOWCTB Ten (M3yueHUe
BTOPOTO 3aKoHa HbIOTOHA, 3aKOHA COXpPAHEHHs YHEPTHH, 3aBUCUMOCTh MEPUOa KOJIEOaHHUH MPYKMHHOTO
MasTHUKa OT MacChl Ipy3a U >KECTKOCTH MPYKUHBI U HE3aBHCHUMOCTh OT aMIUIMTY/Abl MaJlbIX KOJICOaHUM,
NpSIMOJIMHEIHOE paclpoCTpaHEHHE CBeTa, pPa3JIoKeHHe Oeoro cBeTa B CHEKTp, HM3yuyeHUE CBOWCTB



n300pakeHHs B TUIOCKOM 3€pKaJie ¥ CBOMCTB M300pakeHHUs MpeaMeTa B coOuparomiei aunH3e, Ha0moaeHne
CIUIONIHBIX ¥ JIMHEHYATHIX CIIEKTPOB W3IYYCHHSI): CAMOCTOSTEIEHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO
Habopa 000pyAOBaHUS, OIMCHIBATh X0 OTBITA U €T0 PEe3yNbTaThl, (POPMYIHPOBATH BBIBOIBI;

MIPOBOJIUTH MPU HEOOXOIMMOCTH CEpHUIO MPSIMBIX M3MEPEHHH, ONpEAETss CpelHee 3HAueHUE H3MEepseMOi
BeUYHMHBI ((OKYCHOE pacCTOSHUE COOMparomiell TUH3bI), 00OCHOBBIBATH BHIOOP CHOCO0Aa H3MEPECHHUS
(m3meputensHOTO TPUOOPA);

IMPOBOANTE HUCCIICAOBAHUC 3aBUCUMOCTEHN (1)I/I3I/I‘~I€CKI/IX BCJIMYHMH C HUCIOJB30BAHUCM IIPSAMBIX I/I3M€p€HI/II71
(3aBUCUMOCTh IIYTH OT BPEMEHM IPU PABHOYCKOPEHHOM [BIKEHHM O€3 HadaJlbHOM CKOPOCTH, MEpHOJa
KOJIe6aHI/Iﬁ MaTeMaTU4YCCKOr0o MasATHUKA OT IAJIMHBI HUTH, 3aBUCUMOCTH YIJjila OTPaXCHHUA CBCTa OT YIJia
MaJICHUS U yIJia TPEJIOMIICHHUS OT yrila MaJeHus): IIaHWPOBATh UCCIIEIOBAHUE, CAMOCTOATEILHO COOMPATh
YCTaHOBKY, (PMKCUPOBATH PE3yJIbTAThl MOJYYCHHON 3aBUCUMOCTH (PU3WUYECKUX BEJIMYMH B BHUJE TaOIUIl U
Fpa(i)I/IKOB, ACJIaTh BBIBOJLI 110 PE3yJIbTaTaM HUCCICIO0OBAHMA,

MIPOBOJUTH KOCBEHHBIE U3MEpEHMsI (PU3MUECKUX BEJIMYMH (CpeIHssl CKOPOCTh M YCKOpPEHHE Tena MpH
PaBHOYCKOPEHHOM JIBIDKCHHH, YCKOpPEHHE CBOOOJHOTO TMaJeHUs, KECTKOCTh MPYXKHUHBI, KOIPGUIIHEHT
TPEHHUsI CKOJIBKEHHsSI, MEXaHWYeCcKass padoTa U MOIHOCTh, YaCTOTa M TMEPHOJ] KOJIEOAaHUH MaTeMaTHIECKOTO
Y TPY>KUHHOTO MAasTHHUKOB, ONTHYECKas CUJIa COOMPAIOIIECH JIMH3BI, PaJMOAKTHBHBIN (OH): TJIAaHUPOBATH
U3MepeHus, coOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIMOIHIATH M3MEPEHUS, Clexysd MpPeI0KEHHOU
HWHCTPYKIUH, BBIYUCIATH 3HAUCHUC BCIWYMHBI W aAHAJIW3UPOBATL IIOJYYCHHBIC PE3YIIbTAThI C yLIéTOM
3aJJaAHHOH MOTPEITHOCTH U3MEPECHU;

coOroAaTh MpaBuiia TEXHUKHU 0€30IaCHOCTH MpHU paboTe ¢ 1adopaTOpHBIM 000pyI0BaHUEM;

paznuuaTh OCHOBHBIC MPHU3HAKM HM3YyYEHHBIX (PU3WUECKUX MOJeNel: MarepuaigbHas TOuka, aOCOJIFOTHO
TBép)IOG TEJIO0, TOYEYHBIM HCTOYHHUK CBCTA, JIyd, TOHKasA JIMH3a, IIaHECTapHas1 MOJCJIb aTOMa, HYKJIOHHAaA
MO/JIeJTb aTOMHOTO SI7Ipa;

XapaKTepU30BaTh MPUHILIMIIBI IEHCTBUS W3YYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX
onucaHus (B TOM YHUCIIE: CIIUOMETP, NATYNKU TOJIOKEHHUSI, PACCTOSHHS U YCKOPEHUS, PaKeTa, 3X0JI0T, OUKH,
MEPUCKOTI, (OTOAIIAPAT, ONTUIECKAE CBETOBOJBI, CIIEKTPOCKOI, J03UMETpP, KaMepa BMiibcoHa), UCIIONIB3YS
3HaHUS O CBOWCTBaX (PM3UYECKUX SBJICHUN U HEOOXOAMMBIC (PU3HUYECKIEe 3aKOHOMEPHOCTH;

UCTIOJb30BAaTh CXEMbl M CXCMAaTHYHBIC PUCYHKH HM3YYEHHBIX TEXHHYECKHX YCTPOWCTB, M3MEPUTEIHHBIX
MpUOOPOB U TEXHOJOTHYECKUX MPOIECCOB NIPU PEUICHUN y4eOHO--TTPAKTUYECKHUX 3a/1a4, ONTHYECKHE CXEMBI
IUTSL TIOCTPOESHUS N300paKEHHI B TUTOCKOM 3€pKaJie ¥ COOMPAIONIeH JIMH3E;

MPUBOANUTH MIPUMEPHI (HAXOAUTh WHPOPMAIIHIO O TIPUMEpPax) MPAKTUYECKOTO UCIOIb30BaHUS (U3UICCKUX
3HaHWUH B TIOBCEIHEBHOW JKM3HU Ui oOecrieueHHs Oe30MacHOCTH TpU OOpalleHuu C MNpudopamMu |
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHHS 3/I0POBbSI M COOJIOJICHUS HOPM 3KOJIOTHMYECKOTO MOBEJICHUS B
OKpYXKaroIeH cpene;

OCYIIECTBIISATh IOUCK HHPOpMALIUU (PU3NIECKOTO coiepkanusi B IHTepHeTe, caMOCTOSITeIbHO (POpMYTHPYsI
MOWCKOBBIN 3alpoC, HAXOJUTh ITYTHU OIPEJIEICHUsI JOCTOBEPHOCTH TOJIYUYEHHOW MH(POPMAIMU HA OCHOBE
MUMEIOIIUXCS 3HAHUH U JOTIOJHUTEIBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh TPU BBIMOJIHCHUU Y4YEOHBIX 3aJlaHUil HAy4YHO--TIONMYJSIPHYIO JIUTEPATypy (HU3UUIECKOTO
COJICpKaHHUsI, CIIPABOYHBIE MaTepHalbl, pecypchl ceT VHTepHET, BiaaeTh NpuéMaMu KOHCIICKTUPOBAHHS
TEKCTa, MpeoOpa3oBaHus HHPOPMAIIUHU U3 OJTHOW 3HAKOBOW CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIC W YCTHBIC COOOIICHMS HAa OCHOBE WH(POpPMAIMU W3 HECKOJIbKUX
WUCTOYHHUKOB (PU3UYECKOTO COJCpXaHMs, IMyOJMYHO TPEACTABISATh PE3yJbTaThl TMPOCKTHOW WU
HCCIIEI0BATENILCKOM EATENIbHOCTH, TIPU 3TOM I'PaMOTHO HCHOJIb30BaTh M3YYEHHBIH MOHATUHHBIN ammapar
U3y4yaeMoro pasjena (U3MKM M COINPOBOXKIATh BBICTYIUIEHHE Npe3eHTalueld c¢ yd4éToM O0coOeHHOCTeH
ayJUTOPUU CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
Ne HaumeHnoBanue KonnuectBo yacos
OnextpoHHbIe (IU(POBLIE)
n/ paszenoB U TEM Kontponbusie IIpakTnuecku
Bcero 00pa3zoBaTesbHbIE PECYPCHI
i1 IIPOrpaMMEbI paboThI € paboThI
Pa3nen 1. @u3uka u e€ poJib B IO3HAHUHM OKPY/KAIOLIEro MUpa
bu6mmoreka [IOK
https://m.edso0.ru/7f416194
11 ®du3uka - HayKa o 5 https://urok.1c.ru/ 1C:Ypoxk
' pUpo/Ie VYuau.py
https://uchi.ru/teachers/Ik/mai
n
bubmmoreka [{OK
https://m.edso0.ru/7f416194
dusnueckue HH@O}_IpOK i i
1.2 2 1 https://infourok.ru/videouroki/
BCIIMUYUHBI ..
fizika Yun.py
https://uchi.ru/teachers/Ik/mai
n
bu6moreka [IOK
https://m.edsoo0.ru/7f416194
13 EcrecTBeHHOHAYYHBI 5 1 https://urok.1c.ru/ 1C:Ypoxk
' i METOJI MO3HAHMS Vuu.py
https://uchi.ru/teachers/Ik/mai
n
Hroro mo pazgeny 6
Pa3nen 2. IlepBoHayaibHble CBEIEHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [JOK
2.1 C 1
ThoeHHe Betiecta https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
JBuxxeHue u Vs
. H(pOYpOoK
2.2 2 1
EZT;D:OI;ZHC:::; https://infourok.ru/videouroki/fi
HBet zika Yuun.py
https://uchi.ru/teachers/Ik/main
bu6mmoreka [JOK
https://m.edsoo0.ru/7f416194
53 ArperatHble 5 HNudoypox
' COCTOSIHHSL BellleCTBa https://infourok.ru/videouroki/fi
zika Yun.py
https://uchi.ru/teachers/Ik/main
Uroro no pazgeny 5

Paznen 3. /IBu:keHue u B3auMojieiicTBue TeJl

3.1 MexaHnueckoe

3

bu6mmoreka [JOK



https://m.edsoo.ru/7f416194
https://urok.1c.ru/
https://uchi.ru/teachers/lk/main
https://uchi.ru/teachers/lk/main
https://m.edsoo.ru/7f416194
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://uchi.ru/teachers/lk/main
https://uchi.ru/teachers/lk/main
https://m.edsoo.ru/7f416194
https://urok.1c.ru/
https://uchi.ru/teachers/lk/main
https://uchi.ru/teachers/lk/main
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://uchi.ru/teachers/lk/main
https://m.edsoo.ru/7f416194
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://uchi.ru/teachers/lk/main

JIIBIOKECHUE

https://m.edso0.ru/7f416194
HNudoypox
https://infourok.ru/videouroki/fi

zika Yuu.py
https://uchi.ru/teachers/Ik/main

Wuepnus, macca,
3.2 pH

IIJIOTHOCTB

bu6mmorexa [{OK
https://m.edso00.ru/7f416194
HNudoypox
https://infourok.ru/videouroki/fi

zika Yuu.py
https://uchi.ru/teachers/Ik/main

3.3 Cuna. Bunsl cun

14

bubmmorexa [{OK
https://m.edso00.ru/7f416194
https://urok.1c.ru/ 1C:Ypoxk
Yun.py
https://uchi.ru/teachers/Ik/main

Hroro no pazneny

21

Pasznea 4. /laBienune TBEPABIX TeJl, *KUAKOCTE U ra3oB

bu6moreka [IOK
Hasnenue. [lepenaya
.. https://m.edsoo.ru/7f416194
JaBJICHUA TBGpJII)IMI/I
4.1 TEIaMU 3 Mugoypor
' ’ https://infourok.ru/videouroki/fi
JKHUIKOCTSIMU 1 .
zika Yuau.py
rasamMu https://uchi.ru/teachers/Ik/main
bu6moreka [IOK
https://m.edsoo0.ru/7f416194
4.2 JlaBIIeHHE KUIKOCTH 5 https://urok.1c.ru/ 1C:¥Ypox
Yuu.py
https://uchi.ru/teachers/Ik/main
bu6mmoreka [JOK
https://m.edsoo0.ru/7f416194
43 AtMmocdepHoe 6 HNudoypox
' aBJICHUE https://infourok.ru/videouroki/fi
zika Vam.py
https://uchi.ru/teachers/Ik/main
. bubmuoreka [JOK
JlelicTBUE KUIKOCTH
W rasa Ha https://m.edsoo0.ru/7f416194
4.4 . 7 https://urok.1c.ru/ 1C:Ypox
MOTPY’KEHHOE B HUX
Yun.py
Terno https://uchi.ru/teachers/Ik/main
Hroro no paszneny 21

Pa3nea 5. PaGoTa u MOIIHOCTDb. JHEprus

bu6mmoreka [JOK
5.1 P 3
360Ta H MOIIHOCT® https://m.edsoo.ru/7f416194
5.2 IIpocteie 5 bubnuorexa [IOK



https://m.edsoo.ru/7f416194
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://uchi.ru/teachers/lk/main
https://m.edsoo.ru/7f416194
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://uchi.ru/teachers/lk/main
https://m.edsoo.ru/7f416194
https://urok.1c.ru/
https://uchi.ru/teachers/lk/main
https://m.edsoo.ru/7f416194
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://uchi.ru/teachers/lk/main
https://m.edsoo.ru/7f416194
https://urok.1c.ru/
https://uchi.ru/teachers/lk/main
https://m.edsoo.ru/7f416194
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://uchi.ru/teachers/lk/main
https://m.edsoo.ru/7f416194
https://urok.1c.ru/
https://uchi.ru/teachers/lk/main
https://m.edsoo.ru/7f416194

MEXaHU3MBbI https://m.edsoo.ru/7f416194
https://urok.1c.ru/ 1C:Ypox
bubnuoreka [IOK
https://m.edso0.ru/7f416194

53 Mexannueckas 4 1 HNudoypox

' SHEpPIus https://infourok.ru/videouroki/fi
zika Yuun.py
https://uchi.ru/teachers/Ik/main

Hroro no pazgeny 12

PesepBHOe Bpems 3

OBUIEE KOJIMYECTBO

YACOBIIO 68 12

[TPOTPAMME



https://m.edsoo.ru/7f416194
https://urok.1c.ru/
https://m.edsoo.ru/7f416194
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://uchi.ru/teachers/lk/main

8 KUIIACC

HaumenoBanue KonnuaectBo yacos
Ne OnextpoHHbIe (IU(POBEIE)
n/m | PA3ACIIOB 1 TEM Beero Kontponsnsie | IIpakTtuyeckue 0BPA30BATEIBHBIE PECYPCHI
IIPOrpaMMEbI paboTHhI paboThI
Paznen 1. TensioBble IBJIEHUS
bu6mmorexa [{OK
https://m.edsoo.ru/7f4181ce
11 Crpoenue u 7 HNudpoypox
' CBOMCTBA BEIECTBA https://infourok.ru/videouroki/
fizika Yuu.py
https://uchi.ru/teachers/Ik/main
bubmmorexa [{OK
TelToBLE https://m.edsoo.ru/7f4181ce
1.2 21 1 5 https://urok.1c.ru/ 1C:¥Ypox
MPOLIECCHI
Yun.py
https://uchi.ru/teachers/Ik/main
Hroro mo pazueny 28
Paznea 2. DuieKTpuYecKHe M MATHUTHBIE SIBJICHUSA
bu6moreka [IOK
DJIeKTpUUECKre https://m.edsoo.ru/7f4181ce
o1 | 3apanbL 7 1 I/IH(poyPOK _ -
' 3apsKeHHbIE Tela U https://infourok.ru/videouroki/fizi
UX B3aHMOJICHCTBHE ka Yun.py
https://uchi.ru/teachers/Ik/main
bu6moreka [IOK
ocTos ML https://m.edsoo.ru/7f4181ce
2.2 . 20 1 7 https://urok.1c.ru/ 1C:Ypoxk
SJICKTPUYCCKHUU TOK
Yuu.py
https://uchi.ru/teachers/Ik/main
bu6moreka [IOK
https://m.edsoo.ru/7f4181ce
23 MaruutHsie 5 1 15 Nudoypok
' SIBJICHUS ' https://infourok.ru/videouroki/fizi
ka Yau.py
https://uchi.ru/teachers/Ik/main
bubmuoreka [{OK
https://m.edsoo.ru/7f4181ce
https://urok.1c.ru/ 1C:Ypoxk
9JI€KTpOMaFHI/ITHa}I
2.4 M YKL 4 Hudoypok
https://infourok.ru/videouroki/fizi
ka Yun.py
https://uchi.ru/teachers/Ik/main
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO
YACOB IIO 68 3 14.5

I[TPOTPAMME
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9 KJIACC

No HanmenoBanue KoswndectBo yaco OnextpoHHsIe (TU(POBLIE)
H/_H pasaciioB U TEM Beero | Konrpounbhbie | [Ipaktudeckue | 00pasoBaTeibHbIE
IPOrPaMMBbl paboThI paboThI pecypehl
Pazgen 1. Mexanun4yeckue siBJIeHUA
bu6mmoreka [{OK
MexaHndeckoe https://m.edsoo.ru/7f41ada
1.1 NBIDKEHHUE U CIIOCOOBI 10 1 1 6 Nudoypok
€ro OIHMCAHUS https://infourok.ru/videour
oki/fizika
bubmmoreka [{OK
https://m.edsoo.ru/7f41ada
1.2 Bzanmoneiictue ten 20 1 3 ? (? t{?;()/l/(u{gtl];yrw
https://uchi.ru/teachers/Ik/
main
bu6moreka [IOK
https://m.edsoo.ru/7f41ada
6 Uudoypoxk
1.3 | 3aKOHBI COXpaHCHHUS 10 1 3 https://infourok.ru/videour
oki/fizika Yumn.py
https://uchi.ru/teachers/Ik/
main
Hroro mo pazgeny 40
Pa3gen 2. Mexanuueckue KoJe0aHUsI ¥ BOJTHBI
Mexanndeckue bubmmorexa IIOK
2.1 7 3 https://m.edsoo.ru/7f41ada
KoJIeOaHus 6
bu6mmoreka [JOK
https://m.edsoo.ru/7f41ada
29 MexXaHU4eCKUE BOJIHBL. 3 1 3 6 https://urok.1c.ru/

' 3ByK 1C:¥Ypox Yuu.py
https://uchi.ru/teachers/Ik/
main

Utoro no pazneny 15

Pa3znea 3. DiieKTpOMarHuTHoe

moJi€ M 3JICKTPOMArHMTHbBIC BOJIHbI

bubmuoreka [JOK
https://m.edsoo.ru/7f41ada
9JI€KTpOMaFHI/ITH06

moJjie 1 6 Yuu.py

3.1 6 2 https://uchi.ru/teachers/lk/

BHGKTpOMaFHI/ITHBIe .

BOUHBL main I/I_Hq)oypOK .
https://infourok.ru/videour
oki/fizika

Hroro no pasaeny 6
Pa3nen 4. CBeToBELI€e SIBJEHUS
bu6mmoreka [JOK
3aKOHBI https://m.edsoo.ru/7f41a4a
4.1 | pacripocTpaHeHUs 6 2 6 Nudoypoxk
cBeTa https://infourok.ru/videour

oki/fizika
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JINH3BI ¥ ONTHYECKHUE

bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a
6 https://urok.1c.ru/

4.2 puOOpHI 6 3 1C:VYpok Yuu.py
https://uchi.ru/teachers/Ik/
main
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a
6 Uudoypok

4.3 f}?g;fiﬁifeﬂom 3 2 https://infourok.ru/videour

P oki/fizika Yau.py
https://uchi.ru/teachers/Ik/
main

Hroro no pazgeny 15

Paznea 5. KBaHTOBbBIE IBJICHUS
bubmmoreka [{OK

Hcnyckanue u https://m.edsoo.ru/7f41ada

5.1 TIOTJIOIIIEHUE CBETA 4 1 6 Yuu.py

aTOMOM https://uchi.ru/teachers/Ik/
main
bu6moreka [IOK
https://m.edsoo.ru/7f41a4a
6 https://urok.1c.ru/
CtpoeHue aToMHOTO 1C:Ypox .

5.2 anpa 6 1 Wudoypox4https://infouro
K.ru/videouroki/fizika
Yuu.py
https://uchi.ru/teachers/Ik/
main
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a

5.3 SAnepHble peakuu 7 1 6 Nudoypok Yuu.py
https://uchi.ru/teachers/Ik/
main

Hroro mo pazgeny 17

Pasnea 6. IloBTopurtenbHo-00001a01IMid MOAY/1b
bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a

IToBTOpEHME 1
0000111EHNE 6 HHq)(.)ypOK .
6.1 conepKaHm Kypea 9 htt_ps_://_lnfourok.ru/wdeour
¢u3uku 3a 7-9 knacc okiffizika ¥u.py
https://uchi.ru/teachers/Ik/
main
Hroro no pasaeny 9
OBILIEE KOJIMYECTBO 102 o5

YACOB II10 ITPOTPAMME
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YYEBHO-METOJMYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O
MNPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YHEHUKA

1. Ileppiikun .M., IBanoBa A.W. ®usuka. 7 kinacc. — M.: AO «M3aarenbcTBO
[Ipoceemienuey, 2021

2. llepsimikun .M., BanoBa A.W. ®usuka. 8 kinacc. — M.: AO «M3xarenbcTBo
[Ipoceemienuey, 2021

3. epobimkun M1.M., I'yrhuk E.M., BanoBa A.U., [letpoBa M.A. ®usuka. 9 kinacc. — M.: AO
«U3narensctBo [Ipocsemenuey, 2021

4. AcraxoBa T.B. ®usuka.7xmnacc. Jlaboparopusie padoTel. KontposbHbie 3a1anus.-4-¢ U3 .,
niepep.u jom. - Caparos: Jluuei, 2022.-64c.

5.AcraxoBa T.B. ®usuka.8xmnacc. JJaboparopusie padbotel. KonTponbsHbIe 3aaanus. - 4-€ U3 .,
nepepab. u gom. - Capatos: Jlunei, 2021.-80c.

6. I'y6anoB B.B. ¢usuka. 9xmnacc. Jlabopatopusie padoTel. KoHTposibHBIE 3a1aHusl. - 4-€ U3].,
nepepad. u gomn.-Caparos: Jluuei, 2022.-9611.

METOIUYECKUE MATEPUAJIbI IJISA YUUTEJIA

1. Iepprmikun .M., UBanoBa A.W. ®uzuka. 7 kiacc. — M.: AO «M3narenscTBO
[TpocBemienuey, 2021

2. Ilepeimkun .M., BanoBa A.W. ®usuka. 8 kimacc. — M.: AO «3narenscTBO
[TpocBemienuey, 2021

3. [epoimkun M1.M., I'yrhuk E.M., UBanoBa A.I., [letpoBa M.A. ®usuka. 9 knacc. — M.: AO
«M3narenbctBO [IpocBemenuey, 2021

4. Huxudopos I'.I"., [Teatun A.I1O., [Tortora I'.M. U3ydyenue ¢pusuku B 7-9 kiaccax Ha OCHOBE
HAay4YHOTO METO/Ia MO3HaHus. 7 Kiacc. MeToanyeckue peKoMeHIaluu sl yautes.— M.
JIPO®A, xopriopanust "Poccutickuit yaeouuk», 2019.

5. Mapon A. E., Mapon E. A.. ®uzuka. 7 knacc. {unakrndeckue matepuaisl.-M.: [[PODA,
kopropanus "Poccutickuit yaueonuk", 2019.

6.Mapon A. E., Mapon E. A.CamocTrosiTennbHbI€ 1 KOHTPOJIbHBIE paboThl. du3nka. 7 Kiacc. .-
M.: IPO®A, kopnopanus "Poccutickuii yaeonuk", 2019.

9.Xannanos H.K., Xannanosa T.A. ®usuka. Tectsl k yaueOuuky A.B. Ileppinikuna. 7ximace.-M.:
JIPO®A, kopriopanust "Poccutickuit yaeonuk" , 2018.

10. Mapon A.E., Mapon E.A. ®usuka. 8 knacc. Auaaktudyeckue matepuaibl. M.: JIPODA,
kopropanus "Poccutickuit yaeonuk", 2019.

11. ®unonosuu H.B. ®usmka. 8 kiracc. Meroanueckoe nmocoodue. -M.: JIPODA, kopriopanms
"Poccuiickuit yueOnuk", 2020.

12. Mapon A.E., Mapon E.A. CamocTtosiTenbHbIE U KOHTPOJIbHBIE padoThl. Pu3nka. 8 Kiacc.
M.: IPODA, xopnopauus "Poccutickuii yueonuk", 2019.

13.I'yrauk E. M. YUepnukoBa O. A. ®usuka. 9 knacc. Metoandeckoe nocodue. -M.: JIPODA,
kopnopaius "Poccuiickuii yue6nuk", 2020.

14.Mapon A.E., Mapon E.A. ®usuka. 9 knacc. unakrnueckue marepuansl.- M.: JIPODA,
kopropanus "Poccuiickuii yueonuk", 2019.

15.Mapon A.E., Mapoun E.A. CamocTosTenbHble U KOHTpOJIbHBIE paboThl. Pusnka. 9 kiacc.-
M.: IPODA, xopnopauus "Poccuiickuii yaeouuk", 2019.

16.CnenneBa H.11. ®usuka. 9 kinacc. Tectel. — M. JIPODA, kopnopauus "Poccuiickuii
yueOHuk», 2019.

17.A6nynaeBa O.A. EctecTtBeHHOHay4YHas rpaMoTHOCTb. Dusnyeckue cucreMsl. Tpenaxep.7-9
KJacchl: yue0.mocobue st oommeoOpa3oBatenbHbix opranuzanus/O.A.O6nynaesa, A.B.
JIanues; nox pen.M.10. Anekcamnnoi.-M.:IIpocsemenue,2020.

JUTE 00Yy4JaroIUXCsl:

1. ®unonoBuu H.B., Bockansn A.I'. ®usuka. 7 kinacc. TeTpanas ams 1abopaTopHBIX padoT. M.:



JAPO®A, xopnopauus "Poccuiickuit yueOnuk" , 2019.

2.H. K. Xannanos, T. A. XannanoBa. ®usuka. 7 knacc. Pabodas terpans..-M.: [IPODA,
kopnopanus "Poccuiickuii yaueOnuk" , 2019.

3. Mapon A. E., Mapon E. A., [lo3oiickuii C. B. ®usuka. COOpHHK BOIIPOCOB U 3a/1a4. 7 Kiacc-
M.: IPO®A, xopnopauus "Poccuiickuii yaueouuk" , 2019.

4. XannanoBa T.A. ®usuka. 8 knacc. Pabouas tetpans. -M.: IPODA, koprnopanus
"Poccuiickuit yueOHuk" , 2019.

5. ®wunonosud H.B., Bockansia A.I'. ®usuka. 8 kinacc. Terpaap s mnabopatopHbeIX padoT. -M.:
JNIPODA, xopnopauus "Poccuiickuit yueOnuk" , 2019.

6.Mapon A.E., Mapon E.A., [To3oiickuii C.B. ®usuka. COopHUK BOIPOCOB U 3a/1a4. § Kj1acc. -
M.: IPO®A, xopnopanus "Poccutickuit yaeonuk" , 2019.

7.I'yrauk E.M., Bnacosa N.I'. ®usuka. 9 knacc. Pabouas terpans. -M.: [IPODA, kopnoparus
"Poccuiickuit yueOnuk" , 2019.

8. ®unonosuu H.B., Bockansn A.I'. ®uzuka. 9 knacc. Terpans mist 1abopaTopHbIX padoT. -M.:
JIPODA, xopnopauus "Poccuiickuii yue6nuk" , 2019.

IHUD®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBHI CETU UHTEPHET
1. udposoii o6pazosatensubiii KouTeHT (https://educont.ru/)

2. Poccutiickuit 06meoopasoBarenbubiii moprain http://www.school.edu.ru

3. Beepoccuiickuit uatepueT-mieacoseT http://pedsovet.org

4. IMopran «1C:Ypox» https://urok.1c.ru/

5. OTkpsITHIH 00pazoBaTenbHbIi BUaeonopran UniverTV.ru http://univertv.ru/video/fizika/
6. Menuarexa [Ipocsemienus https://media.prosv.ru/content/

7. LHudpossie pecypcsl U cepBuch «IIpocserienney:

-JTaboparopust mpoektoB - https://media.prosv.ru/lsp/

-Paboune mporpammbl 1 MeToaHUECKUE mocoous- https://catalog.prosv.ru/category/14

- OyHKIIMOHATIBHAS TPAMOTHOCTb.

bank 3amanuii. https://media.prosv.ru/

8. lHTepecHbIe MaTepHaibl K ypokaM (GU3UKH 110 TeMaM; TECTHI TI0 TeMaM; HaTJISTHBIE TI0COOHSI
K ypokawm http://class-fizika.narod.ru

9. Ilopran «/lHEeBHUK.py»

10. Poccuiickas simekTpoHHas mikoja (resh.edu.ru);

11.06pa3zoBarensHas miatdpopma UCHI.RU

12.Ownnaita-mkosa SKysmart https://skysmart.ru/

13. sIKunacc https://www.yaklass.ru/

14. ®okchopa — onnaita-mkoia foxford.ru
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