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IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha ypOBHE OCHOBHOTO OOIIEro oOpa30BaHHUS COCTABJICHA HA OCHOBE
MOJIOKEHUH M TpeOOBaHMU K pe3yiabTaraM OCBOCHHMS Ha 0a30BOM YpPOBHE OCHOBHOM 00pa30BaTEeNbHOM
nporpammel, npeactaBieHHbIX B @I'OC OO0, a takxke ¢ yuérom denepalbHOW padoyell mporpamMmbl
Bocniutanus u KoHueniuu npenonaBanus yueOHoro npeamera «Du3nkay.

Copepxanue mnporpammbl 1o (usnke HampaBieHO Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH O0YYarOIIMXCsl M OPTaHU3aUI0 N3ydeHUs (PU3MKU Ha JIEeSTeIbHOCTHONH OCHOBE. B mporpamme
1Mo (GU3MKE YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOro mpeamera B peanmsanuu TpeboBannit ®I'OC OO0 x
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM pe3yJIbTaTaM O0ydueHUs, a TAaKKE MEXIPEIMETHBIE CBSA3H
€CTECTBEHHO-HAYYHbBIX YU€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHuUs.

[Tporpamma o u3MKe yCTaHABIMBAET paclpeelieHue y4eOHOro Mareprania 1mo rojaM o0yueHus (1o
KJlaccaMm), ImpejyiaraeT NPUMEPHYIO MOCIEI0BaTENbHOCTh U3yYEHHSI TeM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS
MIPEMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX 0COOEHHOCTEH 00yUYaromuXCsl.

[IporpaMmma mo ¢usuke pazpaboTaHa ¢ LEIbIO OKa3aHHS METOJUYECKOW TMOMOINM YYHUTETIO B
cOo3/1aHKU pabouell IporpaMMBl 110 Y4eOHOMY ITPEIMETY.

du3uKa ABIAETCS CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHO-HAYYHBIX YY€OHBIX MIPEIMETOB, OCKOIbKY
(bu3nvecKre 3aKOHbI JIS)KAaT B OCHOBE MIPOIIECCOB U SBICHHIA, N3y4aeMbIX XUMHUEH, OM0oI0ruen, acTpoHOMHUEH
u (Qusuueckoll reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYI0 KapTUHY MHUpPA, MPEAOCTaBISET
HanOonee sicHble OOpas3lbpl MPUMEHEHHS HAYYHOTO METO/Aa IO3HaHWS, TO €CTh CHoco0a MONyYeHHS
JIOCTOBEPHBIX 3HAHUN O MHUDE.

OnHa W3 TIABHBIX 337a4 (U3UYECKOr0 00pa30BaHUsS B CTPYKType oOmero oOpa3oBaHUS COCTOHMT B
(hopMUPOBaHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH M UHTEpEca K HayKe y 00ydaromuxcsl.

Wzyuenne ¢pusnuku Ha 6a30BOM ypOBHE MPEAIIOIATAET OBJIAJCHNE CICAYIOIIUMU KOMIETEHTHOCTSIMH,
XapaKTepPU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO IPAMOTHOCTb:

Hay4YHO OOBSCHSTH SIBIICHUS,
OLIEHMBATh U IOHUMAaTh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMS;
MHTEPIPETUPOBATH IaHHBIE U UCIIOJIb30BaTh HAYUHbBIE 10KA3aTEIbCTBA /IS TIOJYyYEHHS BBIBOJIOB.

Henu u3yuenus ¢U3UMKU HAa YpOBHE OCHOBHOTrO oOIero odOpa3zoBaHusi ompenenacHsl B Konnenuu
npemnojiaBaHus yueoHoro npeamera «Pusuka» B 00pa3zoBarenbHbIX opranuzanusax Poccuiickoit denepanumy,
peayn3yIolMX OCHOBHBIE 00IIe00pa3oBaTeabHble NPOrpaMMbl, YTBepKIEHHOW pemeHuem Komieruun
MunucrepcTBa npocsetienus Poccuiickoit @enepanuu (mpotokoi ot 3 aekadps 2019 r. Ne ITK-48H).

eaun uzyvyenusi GU3NKu:
MprOOpeTeHne MHTEpeca M CTPEMIICHUS OOYYAIOIIMXCS K HAyYHOMY HM3YyYEHHUIO MPUPOJIBI, Pa3BUTHE HUX
WHTEJUIEKTYaTbHBIX ¥ TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE MPEICTABICHUI O HAYYHOM METOJle MO3HaHUs U (OPMUPOBAHUE UCCIIEOBATEIHCKOTO OTHOIICHHUS
K OKPYKAIOLIUM SIBJIEHUSIM;
(dbopMHpOBaHHE HAYYHOT'O MMPOBO33PEHHMS KaK pe3yjbTaTa HU3Y4YEHHUsS OCHOB CTPOEHHUS MaTepuu u
(byHIaMeHTaJIbHBIX 3aKOHOB (DU3UKH;
(dbopMupOoBaHHE MPEACTABICHUN O poiu (U3MUKH AN Pa3BUTHS IPYTHX €CTECTBEHHBIX HAyK, TEXHUKH U
TEXHOJIOTHI;
pa3BUTHE MPEACTABICHUI 0 BO3MOXHBIX cdepax Oymaymiei mpodeccuoHaIbHON ASITENHPHOCTH, CBI3aHHOU C
(hM3UKOM, TOATOTOBKA K JAbHEHIIIEMY 00YYEHHUIO B 3TOM HaIlpaBJICHUH.

JlocTuxkeHne JITHX MeNedl mporpaMmbl 1Mo (QU3MKe Ha ypOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUS
o0ecreunBaeTcs peleHueM CIeAyoIuX 3a1ay:
MpUOOpeTeHNe 3HAHUN O TUCKPETHOM CTPOCHHUH BEIECTBA, O MEXAHMYECKUX, TEIUIOBBIX, JIEKTPUUCCKUX,
MarHUTHBIX U KBAaHTOBBIX SIBIICHUSIX;
MpHOOpeTeHne YMEHUNM OMUCHIBATh M OOBSACHATH (DU3MUECKUE SIBICHUS C MCIIOJIB30BAHMEM IMOJTYYEHHBIX
3HAHUIM;
OCBOGHUE METOJIOB PEIICHUS MPOCTEUIINX PACUETHBIX 3a/lad C HCIOJIb30BaHWEM (PU3NYECKUX MOJIENEH,
TBOPUYECKHUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 3a/1a4;



pa3BUTHE yMEHWI HaOJIONaTh TPHUPOJHBIC SIBICHUS W BBHINOIHATH OMBITHI, JIA0OpATOpPHBIE PabOTHI U
AKCIIEPUMEHTATBHBIC UCCIICIOBAHMSI C UCIIOJIb30BAHUEM U3MEPHUTEIHHBIX IPUOOPOB;
OCBOCHHE TIPUEMOB paboOThl ¢ HHGpOpMaIMeld (UINIESCKOTO COJCP)KAHMs, BKIOYAs HHPOPMAIUIO O
COBPEMEHHBIX JIOCTHKCHUSAX (DU3HMKH, aHATIN3 U KPUTHYECKOE OLICHUBaHUE MHPOPMAIINH;
3HAKOMCTBO CO cdepamu MpodecCHOHATLHON JEATEIILHOCTH, CBS3aHHBIMU C (DH3UKOHN, U COBPEMEHHBIMH
TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha TOCTIKEHUIX (DU3HUECKON HAYKH.

Ha wn3ydenne ¢us3uku (6a30BbI ypOBEHb) HAa YPOBHE OCHOBHOT'O 00IIEro oOpa3oBaHUS OTBOIUTCS
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heleno), B 8 kinacce — 68 yacoB (2 yaca B HelleN0), B 9 kiacce
— 102 yaca (3 yaca B HEJIEIIO).

Cornacao Pa6oueii nmporpammel Bociutanust MOY —COIII Ne3 r. Mapkca CapartoBckoii obmactu um. JLI.
BenenukToBoM, BOCIUTATEIbHBIN MOTEHIIMAN Y4eOHOTO npeaMeTa «DPu3rKay Ha YpOBHE OCHOBHOTO OOILETro
00pa3oBaHMs peau3yercs Ha JesiTeJIbHOCTHOM OCHOBE uepes:

. MIPUBJICYEHNE BHUMAHUSI 00Y4AIOIIKXCS K IEHHOCTHOMY aclleKTy U3y4aeMbIX Ha ypoKax sIBJICHUH,
OpraHu3aluio paboThl ¢ OJy4aeMoil Ha ypoke HHpopManueil pU3nuecKoro coepkaHus, BKI0Yas
MH(POPMAIIHIO O COBPEMEHHBIX JOCTIKEHHUIX (PU3UKHU; aHAIU3 U KPUTUYECKOE OLIEHHUBaHKE HH(pOpMaIy;

. IIPUMEHEHHE Ha YPOKE UHTEPAKTUBHBIX (POPM pabOThl ¢ 00YUAIOLIUMHUCA: HHTEIUIEKTYaJIbHBIX UIP,
CTUMYJIMPYIOIIMX O3HABATEIbHYI0 MOTHUBALIMIO 00YYarOIINUXCS; AUTAKTUYECKOT 0 TeaTpa, I/1€ OJIyYE€HHbIE
Ha YpOKe 3HaHMs OOBIrPhIBAIOTCS B TEATPAIbHBIX IOCTAHOBKAX; IPYIIIOBOM pabOThI MM pabOTHI B Mapax,
KOTOpBIE yuaT 00y4aroluxcsi KOMaHJHOW paboTe U B3aMMOJEHCTBHIO C IPYTUMU 00Y4arOIUMUCS;

. MHULIMAPOBAHUE U TOJJIEPKKY UCCIIE0BATENIbCKOM IEATEIbHOCTH 00YYaIOLMXCsl B paMKax
peanu3ai UMU HHIUBHYaTbHBIX U TPYIIOBBIX HCCIEIOBATEIbCKUX MPOEKTOB, YTO AAET 00YJIaIOIIUMCS
BO3MOKHOCTb IIPHOOPECTH HABBIK CAMOCTOATENIBHOTO peIIeHHsI TPO0JIeMbl, pa3BUBAaET YMEHUs HAOI0AaTh
MIPUPO/IHBIE SIBJIICHUS, BBIMOIHATH ONBITHI U SKCIIEPUMEHTAIILHBIE UCCIIEIOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTENBbHBIX PUOOPOB, (HOPMUPYET HABBIK FEHEPUPOBAHUS U OQOPMIIEHUS] COOCTBEHHBIX UEH, HABBIK
yOJIMYHOTO BBICTYIUIEHUS IEPE]] ayJUTOPUEN, apryMEHTUPOBAHUS U OTCTaWBAHUS CBOEH TOUKU 3pPEHUS;

. 3HaKOMCTBO cO cpepamu MpohecCUOHATBHON AEATEIbHOCTH, CBSI3aHHBIMU C (PU3UKOMH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3MUYECKOM HAyKH, UTO CIIOCOOCTBYET
Pa3BUTHIO MPEJICTaBICHUH 0 BOBMOXKHBIX chepax Oynyuieil npodeccuoHanbHON AesITeIbHOCTH, CBSI3aHHOI ¢
(bu3HUKON, TOATOTOBKA K AaJIbHENIIEMY OOyUYEHHUIO B 3TOM HaIlPaBJIEHUU U OCO3HAHHOMY BBIOOPY
oOyuaromumucs Oyayuiei nmpogeccuu;

. YCTaHOBJICHHE IOBEPUTEIbHBIX OTHOLIEHUS MEK/Y YUUTEIEM U yYEHUKaMHU, CIIOCOOCTBYIOIINX
MO3UTUBHOMY BOCHPUSATHIO YYALTUMUCS TPeOOBAaHUH U POCHO yUHUTeNs, aKTUBU3ALMH UX TO3HABATEIbHOMN
NEeSITeIbHOCTH U aKTUBHOCTH;

. no0ykaeHne 00yJaroXxcsi K COOIIOICHNUIO Ha YPOKE OOIENPUHATHIX HOPM ITOBEICHUS, TPABUI
OOIIeHHSI CO CTapIIUMHU (YUUTENSIMHU) U CBEPCTHUKAMU (IIKOJIbHUKAMH);
. MCIOJIb30BAHNE BOCIUTATEILHBIX BO3MOXKHOCTEH CO/Iep)KaHus yueOHOr o MpeiMeTa yepes

ACMOHCTpalHuIo O6y‘IaIOHII/IMC$I OpHUMEPOB OTBETCTBECHHOT'O, I'PAXKAAHCKOI'O IMMTOBEACHMSA, IIPOABIICHUA
YEJIOBEKOJIIOOUS U I[OGpOCCp)IC‘-IHOCTI/I;

. OopraHnu3anuro IHe(i)CTBa MOTHUBHPOBAHHBIX U OPYAUPOBAHHBIX YUAIIUXCA HAA UX HCYCIICBAOIITNMU
OJHOKJIACCHUKAaMH.
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Pazjnen 1. ®usuka u eé poJib B NO3HAHNM OKPYKAIOIIEro MUPA.

®uznka — Hayka o npupoje. SABineHus npuponabl. GU3NUECKUE SBJICHHS: MEXaHUUYECKHE, TEIUIOBbIE,
3IEKTPUYECKHE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIEC.

Ouznyeckue BenuuuHbl. M3mepenue ¢usmueckux enuunH. dusznueckue npudopsl. [lorpemnocts
n3MepeHuil. MexxyHapoaHas CUCTeEMa AMHULL.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAayKH H3YYalOT MPUPOAY. EcTecTBEeHHO-HayuHBIM METO.
MO3HAHUS: HAOIOIEHUE, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBIKEHUE THITOTE3, YKCIIEPUMEHT IO MPOBEPKE
rUnoTes3, 00bsiCHEHNE Ha0M01aeMoro siBieHus. Onrucanue GU3nYecKux SBJICHUHN C OMOIIBI0 MOJIETCH.

Jemoncmpayuu.

Mexanuyeckue, TEII0BbIe, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE SIBJICHUSI.

duznueckue NpuOOPHI U MPOLEypa MPSIMBIX H3MEPEHUN aHATOTOBBIM M IIU(PPOBBIM ITPUOOPOM.
Jlabopamopuuvie pabomot u onvimel.

OrnpenienieHue EHbI ACICHUS Kbl H3MEPUTEIHLHOTO MpUoopa.

H3mepenne paccTosHUMN.

N3mepenne 00bEMa )KUAKOCTH | LIEHBI JCJICHUS COCYIa.

Ornpenenenue pa3MepoB MajbIX TEJ.

N3mepenne Temneparypsl Mpy MOMOIIU KUIKOCTHOTO TEPMOMETPA U IATUYUKA TEMIIEPATYPHI.

[IpoBenenne wuccieqoBaHUs 1O MPOBEPKE TMIOTE3bl: JaJbHOCTh MOJETA I[IAPUKA, IYLIIEHHOI'O

TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIIE BHICOTA MTyCKa.

Pa3znen 2. [lepBoHayaibHbIe CBEJeHUS 0 CTPOCHHUHU BelleCTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJICKYJbI, MX pa3Mmepbl. OMbBITHI, JIOKA3bIBAIOIINE JUCKPETHOE
CTPOEHHUE BEILIECTBA.

JIBxkenue yactuil BemiecTBa. CBs3b CKOPOCTH JBIKEHUSI YAacTHI] ¢ Temreparypoi. bpoyHoBckoe
nsuxkenue, 1uddys3us. BzaumoaelicTBre 4acTUIl BEIeCTBA: MPUTSHKEHNE U OTTAIKMBaHHE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX (KPUCTATUIMUECKUX) TEI.
B3anMocBs3b MeX 1y CBOMCTBaMU BELIECTB B PAa3HBIX arperaTHhIX COCTOSIHUSAX U UX aTOMHO-MOJIEKYJISIPHBIM
cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.
Ha6monenue nuddysun.
HaGmronenue siBnenunii, 00bICHIIONUXCS MPUTSHKEHUEM WA OTTAIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie padbomul u onvimol.

Orenka tuaMeTpa aToMa METOJIOM PsiIoB (C UCToJIb30BaHuEeM (hoTorpadmii).
OnbITHI 10 HAOTIOICHHUIO TETIOBOTO PACIIMPEHHUSI TA30B.
OMnBITHI 110 OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO TPUTSDKEHUS.

Paznen 3. /IBu:keHne u B3auMo/ieiicTBue TeJl.

Mexannyeckoe JnBwkeHue. PaBHoOmMepHOe u HepaBHOMepHOe nBrkeHHe. CkopocTh. CpemHsis
CKOPOCTb IPU HEPABHOMEPHOM JIBHKEHHH. Pacuér myTu 1 BpeMEeHH JIBH>KCHHUS.

SlBnenne wHepuMu. 3aKOH HMHEpPHUHU. B3anmmonaeicTBhe Tel Kak MpUYMHA W3MEHEHHS CKOPOCTH
NBUKEHUA Tell. Macca kak Mepa nHepTHOCTH Tena. [InmoTHocTh BemecTBa. CBsi3b MIIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B €IUHUIE 00bEMA BEIECTBA.

Cuna kak xapakTepucTHKa B3aumozeiicTBus Ten. Cuina ynpyroctu u 3akoH I'yka. Mi3mepenue cuisl ¢
IIOMOILBIO JUHAMOMETpA. SIBlIEHHE TATOTEeHUs W cwia TshkecTH. Chia TSKeCTH Ha JpYyrux IaHerax. Bec
tena. HeBecomocth. CnojkeHue Cuil, HAIPaBJIEHHBIX MO OAHOM mHpsiMod. PaBHoxelcTByromias cwi. Cuna
TpeHus. TpeHue CKOIbXEHHS U TPEHUE MTOKOs. TpeHne B IpUpOIe U TEXHUKE.

Jemoncmpayuu.

Habnroienne MexaHn4eckoro JBUKEHHS Teja.

N3mepenne ckopocTu NpsIMOJIMHEUHOTO JIBUXKEHUS.
HaGmtoienue sSBICHUSI UHEPIIHH.

Hal6mronenne nsMeHeHus: CKOPOCTH MPU B3aMMOJICUCTBUH TEII.
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CpaBHeHME Macc 10 B3aUMOJICUCTBUIO TET.
CroxeHne cuil, HapaBJIECHHbBIX IO OJTHOW MPSAMOM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBIKEHHUS (LIapUKa B IKUAKOCTH, MOJENH DIEKTPHUUECKOTO
aBTOMOOWIIS U TaK Jiajee).

Omnpenenenue cpegHel CKOPOCTH CKOJIBKEHUS OpycKa WM [IapuKa M0 HAKIIOHHOW MJIIOCKOCTH.
Onpenenenre Macchl Tella ¢ IOMOILBIO BECOB.

N3mepenne odbema Tena.

Onpenenenye MIOTHOCTU TBEPJOTO TENA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshkeHUs (IedopManuu) NPyKUHbI OT MPUIOKEHHON CHUITBI.
BoisicHeHHe 3aBMCHUMOCTH CHJIBI TPEHHSI CKOJBXKEHHSI OT Beca Tela M XapaKTepa COMPUKACAIOIIMXCS
MOBEPXHOCTEM.

Pasnen 4. /laBiieHue TBEPABIX TeJl, AKUAKOCTEH U Ta30B.

HaBnenue. CriocoObl yMEHBIICHUS U yBEIWYeHUs JaBieHus. J(apneHue rasa. 3aBUCUMOCTh JTaBJICHHUS
raza ot o0néma, Temreparypsl. [lepenada maBieHus TBEPABIMH TEJIaMH, XUIAKOCTIMU M Ta3aMH. 3aKOH
[Tackans. [IlneBMaTnueckue MamIMHbL. 3aBUCUMOCTH JaBIEHUS KUJIKOCTH OT TNyOuHBL. ['MIpocraTudeckuii
napaaokc. CooOmiaromuecs: cocyabl. ['uapapinueckue MEXaHU3MBbI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHMS BO3AYIIHON OOOIOUYKH
3emimn. OnbiT Toppuuenu. M3mepenne atMochepHOTO JaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JAaBICHHS
OT BBICOTHI HaJl ypoBHEeM Mops. [Iprbops! ams n3Mepenus atMocepHOro J1aBIeHUs.

JleficTBHE XKHUIIKOCTU WM Ta3a Ha MOrPYKEHHOE B HUX Tesio. BrlTankuparomias (apXumenoBa) CHIIA.
3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JaBJIEHUS ra3a OT TEMIEPATYPBI.

Ilepenada naBaeHUs KUIKOCTBIO U Fa30M.

Coobmatromuecs: Cocypl.

I'mppasinueckwmii npecc.

[IposiBnenue nericTBus aTMoc(hepHOTO JaBICHHUS.

3aBUCHMOCTD BBITAIKHUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH TeJa U TUIOTHOCTH JKUIKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOW KUIKOCTH.

VYcnoBue niaaBaHus TeJl: MJIaBaHUE WIN MOTPY>KEHUE TEJl B 3aBUCUMOCTH OT COOTHOILIEHUS IUIOTHOCTEH Tela
U KUIKOCTH.

Jlabopamopuvie pabomsl u onvimol.

HccnenoBanme 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMa MOTPYKEHHOHN B )KUIKOCTh YaCTH Tela.
OmnpeneneHre BbITAIKUBAIOMIEH cuiibl (CHiIbl ApXuMesa), NEHCTBYIOLIEH Ha Teslo, MOrpYy:KEHHOE B
AKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIBI, ICHCTBYIONIEH HA TEIO B AKUJIKOCTH, OT MAcChl TeJIa.
OnBbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CUJIBI, IEUCTBYIOIIEH HA TEJIO B )KUAKOCTH, OT
00BbéMa MOTPY>KEHHOM B JKUJIKOCTh YACTH TeJIa U OT TUIOTHOCTH JKHJIKOCTH.

KonctpynpoBanue apeomeTpa Uil KOHCTPYUPOBAHUE JIOJIKH U ONIPEACIIEHHUE €€ IPy30M0AbEMHOCTH.

Paspnen 5. PaGoTra u MOIHOCTB. JDHEpPrus.

Mexanunueckast pabota. MOITHOCTb.

[IpocThie MeXxaHW3MBI: pbIUar, OJIOK, HAKJIOHHAs TIUIOCKOCTh. [IpaBWiio paBHOBecHsS pblYara.
[IpumeHeHne mpaBuiia paBHOBECHS pbluara kK OJoky. «3omotoe mpasmio» Mmexanuku. KIIJ[ mpocteix
MexaHU3MOB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunernueckass W moTeHUuandbHas sHeprus. [IpeBpaiieHue OJHOrO BHAA
MEXaHUYECKOW SHEPTUHU B IPYTrOi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopmuvie padbomol u onvimol.

Omnpenenenre pabOTHI CHIIbI TPEHUS P PABHOMEPHOM JBMXKEHUU Tella 0 TOPU30HTAIILHOM TOBEPXHOCTH.
UccnenoBanue ycnoBuid paBHOBECHS phluara.
N3mepenue KII/ HakJIOHHOHN TUIOCKOCTH.
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Onpenenenne pabOTHl U MOIHOCTH CHJIBI YIIPYTOCTH MPYKUHBI THHAMOMETpA MIPU PaBHOMEPHOM MOIbEME
rpy3a C MIOMOIIBIO HEMOABWKHOTO IPy3a

N3yuenue 3aK0Ha COXpaHEHUS MEXaHUYECKOM SHEPIUH.

8 KJIACC

Pa3nen 6. TenmsioBLIe AIBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKOU TEOPUHU CTPOEHHUs BerecTBa. Macca u pa3mepsl
aTOMOB M MoOJeKyd. OTMBITBI, MOATBEPKAAIOUIUE OCHOBHBIE ITOJIOKEHUS MOJIEKYJIAPHO-KHHETUYECKON
TEOPUH.

Mopnenu TBEPIOTO, )KUIIKOTO U ra3000pa3HOro cOCTOsIHUM BemecTBa. Kpucrannuueckue u amopgHble
tena. OOBSICHEHHE CBOWCTB Ta30B, KMAKOCTEH M TBEPABIX TEJI HA OCHOBE IOJIOKEHUH MOJIEKYISPHO-
-KWHETUYECKOU Teopur. CMauMBaHUE U KAWJLISIPHBIE ABJICHUS. TeIIoBOe paclIupeHue U CokaTHe.

Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO TEIUJIOBOTO JBHIKEHUS YacTUll. BHyTpeHHss
sHeprusi. CrnocoObl M3MEHEHHUsT BHYTPEHHEH SHepruu: TeIulonepenaya U coBepiieHHe padoThl. Buiel
TEIUIONEPEIaun: TEIIONPOBOIHOCTb, KOHBEKIIUS, H3TyYCHUE.

KonnuecTBo TemnoTsl. YaenbHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH U TEIUIOBOE paBHOBECHE.
VYpaBuenue TteruioBoro Oananca. [lmaBneHue W OTBepAEeBaHME KPUCTAJUIMYECKUX BEIIECTB. Y IeNbHAA
teriota TtuiaBneHus. [lapooOpa3oBanue u koHaeHcanus. Mcnapenue. Kumnenue. YiaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMITEPATYPHI KUTICHUSI OT aTMOC(EPHOTO TaBICHHUS.

BnaxxnocTs Bo3ayxa.

DHeprus ToIMBa. Y IeibHas TEII0Ta CrOpaHuUs.

[Mpunnunsr padotsl TermoBbix ABurareneit KIIJ[ temoBoro nsurarens. TemnoBble ABUTaTen H
3alIuTa OKPYKaIOLIEH Cpeibl.

3aKOH COXpaHEHUs U IPEBPALLECHUS SHEPTUU B TEIUIOBBIX MPOLECCaX.

Jlemoncmpavyuu.

Habmtoienne 6poyHOBCKOTO IBUYKEHUS.
Ha6nronenue quddysun.
Habmtoienue sSBiaeH cMauMBaHUSI U KaMMJUISIPHBIX SBJICHHM.
HaGmronenue TenioBoro pacuimpeHus Tel.
W3meHeHue gaBieHus ra3a npyu M3MEHEHUH 00bEMa U HarpeBaHUH WIIN OXJIAXKICHHUH.
[IpaBuna uamepeHus TemnepaTypsl.
Bunsl Tenonepenayun.
Oxutax/ieHre Mpu COBEPIIEHNUN PabOTHI.
HarpeBanue npu coBepiiieHH# padOThl BHEUTHUMH CHUJIAMH.
CpaBHEHME TEIUIOEMKOCTEN Pa3INYHbIX BELIECTB.
Habmonenue xumeHusl.
Hal6mronenne mocTossHCTBA TEMIIEPATYPHI TIPH TUTABICHHUH.
Mogaenu TeroBbIX ABUraTENEH.
Jlabopamopuvie pabomsl u onsimol.
OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKSHHUSL.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITHI 10 HAOTIOIEHHUIO TETIOBOTO PACIIMPEHHSI Ta30B, JKUIKOCTEH U TBEPABIX TEI.
Ompenenenue qaBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.
OnbITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBIEHHUS BO3JyXa OT €ro o0béMa W HarpeBaHus WU
OXJIAKICHUSL.
[TpoBepka rumoTe3sl JIMHEHHOW 3aBUCUMOCTH JITMHBI CTOJIOMKA JKUKOCTH B TEPMOMETPHUECKON TpyOKe OT
TEMIIEPaTypBl.
HaGmoienne n3MeHeHus: BHYTPEHHEH SHEPTUU Tella B pe3yNIbTaTe TeIIonepeaun U padoThl BHEIIHUX CHIL.
HccnenoBanue sBIeHUS TEIJI000MEHA ITPU CMEIIMBAHUHN XOJIOTHON U TOPSYEH BOJIBI.
OmnpeneneHre KOIUYECTBA TEIJIOTHI, TOJYYSCHHOTO BOJOW MPHU TEIUIOOOMEHE C HArPEThIM METaJUTMYECKUM
LUAJTUHIPOM.
Ornpenenenue yaeabHON TEIIIOEMKOCTH BEIIECTBA.
Hccnenosanue npouecca HCHapeHus.
Onpenenenre OTHOCUTENbHON BIAXKHOCTH BO3yXa.
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N3ydeHue nmpoueccoB HarpeBaHus U KUIIEHUS KUJIKOCTH Ha IIPUMEPE BOABI

Pasznes 7. JjekTpryeckue U MATHUTHbIE SIBJICHUS.

Onextpuzauus Tea. J[Ba poja 3JEKTpUYECKUX 3apsAaoB. B3aumoneicTBue 3apspKEHHBIX Tel. 3aKOH
Kynona (3aBUCUMOCTD CHJIBI B3aUMOCHCTBHS 3apSPKEHHBIX TEJl OT BEIMYMHBI 3aPsII0B U PACCTOSIHUSI MEKIY
TEJIaMu ).

Onektpuueckoe moje. HanpsxEHHOCTh anekTpuyeckoro mois. [lpuHuun — cynepno3uiuu
ANEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu »snekTpudeckux 3apsiaoB. DJIEMEHTApHBIM diekTpudeckuil 3apsia. CTpoeHue aroma.
IIpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3apsiia.

DNEeKTPUUECKUN TOK. YCIOBHS CYIIECTBOBAHUS 3JEKTPUUECKOTO TOKa. VICTOUHHMKH MOCTOSHHOTO
ToKa. JIeMCTBUSI 3JIEKTPUYECKOIO TOKa (TEIUIOBOE, XMMHUYECKOE, MArHUTHOE). DJIEKTPUUECKUH TOK B
KHUJKOCTAX U razax.

Onextpuueckas nenb. Cuna Toka. DnekTpuueckoe HampspkeHue. CONpOTHUBIEHUE ITPOBOJHMKA.
VYaensHOE compoTUBJICHHE BelecTBa. 3akoH Oma s yyactka 1end. [locienoBarensHoe U nmapaienbHOe
COEIMHEHHE ITPOBOJHUKOB.

PaGora W MoOIHOCTH 3JeKTpHUecKoro Toka. 3akoH Jlxoyns—JleHua. DiexkTpuueckue LENu U
NOTPEeOUTENH ICKTPUIECKOH SHEpTHH B ObITY. KOpOTKOE 3aMbIKaHHE.

[Toctosinubie MarHuThL. B3auMmonelcTBHE MOCTOSHHBIX MarHUTOB. MarnutHoe mone. MarHurtHoe
noJie 3eMJIM U €ro 3HaueHue Ui Ku3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE 1oJie 3J1eKTPUYECKOro TOKa.
[IpumeHeHne SIEKTPOMArHUTOB B TEXHUKE. JIeHCTBME MAarHUTHOrO TMOJS Ha MPOBOJHUK C TOKOM.
DneKTpoABUTaTeIb MOCTOSSHHOIO TOKA. Mcronb3oBaHue 3J€KTpOABUTraTeNel B TEXHUUECKUX YCTPOMCTBAX U
Ha TPaHCIOpTe.

Onertel @apages. SBnenue anexkTpoMarHuTHON WHAyKiWU. [IpaBuno Jlenma. DaexkTporeneparop.
CrocoObl  TONyYeHUsI DIEKTPUYECKONM DSHEPrUU. IJNEKTPOCTAHIIMM Ha BO30OHOBISEMBIX HCTOYHHKAX
SHEpPTrUHu.

JHemoncmpayuu.

DnekTpu3aus Tel.

JIBa posia JIEKTPUYECKUX 3apsI0B U B3aMMOJECHCTBHUE 3apsyKEHHBIX TEIl.
YCTpOoUCTBO U IEHCTBHE IIEKTPOCKOIA.

OnexTpocTaTHuecKas HHAYKIHS.

3aKOH COXpaHEHUS JEKTPUUECKUX 3apsi/I0B.

ITpoBOTHUKY U JUDIEKTPUKU.

MonenrpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUUECKOTO MOJIS.

M cTOYHMKH TOCTOSHHOTO TOKA.

JIeNCTBUA 3IEKTPUIECKOTO TOKA.

DNEKTPUUECKUN TOK B JKUIKOCTH.

I"a3oBbIit pazps.

W3mepenune cuipl TOKa aMIIEpMETPOM.

W3mepenue 31eKTpHUUecKoro Hanps>KeHUs! BOJIbTMETPOM.

Peocrar n mara3us conpoTHBIIEHUI.

B3anmonaeiicTBre MOCTOSTHHBIX MAarHUTOB.

MonenrpoBaHue HEBO3MOXHOCTHU Pa3/Ie€IEHUS ITOIFOCOB MarHUTA.
MonenrpoBaHue MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHuTOB.
OmnsIT Opcrena.

MaruuTHO€e noJie ToKa. JIEKTPOMArHHUT.

JlelicTBME MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
DNeKTpOoABUTaTEb IIOCTOSTHHOTO TOKA.

HccnenoBanue siBIEHUS AIEKTPOMarHUTHOM NHIAYKIIMH.

OnbiTel Papajes.

3aBUCUMOCTD HalpaBiIeHUS UHIAYKIIMOHHOIO TOKA OT YCJIIOBUI €r0 BOSHUKHOBEHUS.
DeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopmuvie pabomul u onvimol.

OnbITH O HAOTIOAEHUIO SJEKTPU3ALUH TEJI MHAYKIHEH U IPH COMPUKOCHOBEHUH.
HccnenoBanue NeiCTBUS JIEKTPUUECKOTO MOJIS HA TPOBOJIHUKH U JUDJIEKTPUKH.
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COopka u mpoBepKa padOoThI STEKTPUUECKOH IIETH MOCTOSHHOTO TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3Mepenune u peryinmpoBaHue HAPSKEHUS.

HccnepoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYLIETO YE€pe3 PE3UCTOp, OT CONPOTUBIIEHUS PE3UCTOpa U
HANpsHKEHUS HA PE3UCTOPE.

OnbIThl, TEMOHCTPUPYIOLIME 3aBUCHUMOCTh 3JIEKTPUUYECKOIO CONPOTHUBJIEHUS MPOBOJHHUKA OT €ro JUJIMHBI,
IJIOIIAHU IIOIIEPEYHOT0 CEYEHUS U MaTepHalla.

[IpoBepka npaBuia CJI0KEHUS HAIPSKEHUI IIPH [IOCJIEI0BATEIbHOM COEIMHEHUH JIBYX PE3UCTOPOB.
IIpoBepka nmpaBuia 1is CUIIbI TOKA IIPU NAPAJLIETIBHOM COSJUHEHUN PE3UCTOPOB.

Omnpenenenre pabOTHI MEKTPUUECKOI0 TOKA, UIYIIETO Yepe3 pe3ucTop.

Onpenenenre MOIHOCTH AIEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UIYILETO YEPE3 JaMIIOUKY, OT HAIPSLDKEHUS Ha HEll.

Onpenenenne KII/] narpeBarens.

WccnepoBanue MarHUTHOTO B3aUMOJIEHCTBUSI IOCTOSIHHBIX MAarHUTOB.

N3yuenne MarHuTHOTO TOJIsl TOCTOSTHHBIX MarHUTOB MPU UX OOBETUHEHUHU U PA3CICHHUH.

WccnepoBanue 1eCTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OMBITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aMMOJICUCTBHS KATYIIKH C TOKOM W MarHuTa OT CHJIBI
TOKA U HAINpaBJICHUS TOKA B KaTYIIKE.

N3ydenune neicTBUS MArHUTHOTO TTOJISL HA POBOJHUK C TOKOM.

KonctpynpoBanue u usyueHue padoThl SIEKTPOABUTATENSL.

Nsmepenne KIIJI anmekTpoaBUraTeIbHON YCTAHOBKH.

OMnBbITHI IO UCCIENOBAHUIO ABJICHUS 3JEKTPOMArHUTHOW MHIYKIMU: UCCIIEIOBAHNE U3MEHEHUN 3HAYEHUS U
HAINpPABJIEHUS HHAYKIMOHHOT'O TOKA.

9 KUIIACC

Paspnen 8. Mexanuyeckue siBJICHHUS.

Mexannueckoe aABuwxkeHue. MarepuanbHas Touka. Cucrema orcuéta. OTHOCHTENBHOCTH
MEXaHUYECKOr0 JBHM)KEHUA. PaBHOMEpHOE MpSIMOJIMHENHOE IBWXEHHE. HepaBHOMEpHOE MPSIMOJIMHENHOE
nBukeHue. CpeHsis 1 MTHOBEHHAsl CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHoyckopeHHOE NpsiMoInHeitHOe BkeHne. CBoOoHOoe manenue. OnbiTel ["anues.

PaBHOMepHOE nBHXKeHUE MO OKpykHOCTU. Ilepuox m vacrora oOpamienus. JluHeliHas u yrioBas
ckopocTH. LleHTpocTpeMHuTENIBHOE YCKOPEHNE.

Ilepebii  3akoH Hbprorona. Bropoir 3akoH Hsrorona. Tperunt 3akoH Herorona. Ilpunuun
CYTIEpPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHUsl CKOJIbXEHUS, CUjla TPEHUS TIOKOs, IpYyrue
BHJIBI TPCHHUSL.

Cuna TsH)KeCTH U 3aKOH BCEMHUPHOTO TITOTEHHsI. Y CKOpeHHE CBOOOTHOTO MaieHus. [IBIKeHHE TIaHeT
Bokpyr CouHiia. [lepBas kocMuueckast CKOpocTb. HEBECOMOCTh 1 Meperpy3Ku.

PaBHOoBecue wmarepuanbHOW TOukH. AOCONMIOTHO TBEpHOE Tenmo. PaBHOBecue TBEPAOrO Tenma C
3aKpEIUIEHHON OChIO BpaimeHuss. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynsc tena. MI3MeHenune umiynbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUs UMMyJbca. PeakTuBHOE
JIBIKEHUE.

Mexannueckass paboTa U MOIIHOCTh. PaboTa cun TspkecTH, ynpyroctd, TpeHus. CBsi3b DHEPrUH H
pabotel. [loTeHnmanbHast SHEPruUs Teja, MOJHITOrO0 HaJl MOBEPXHOCTHIO 3eMitH. [loTeHnnampHas SHEpTHs
ckatod npyxuHbl. Kunernueckass sHeprus. TeopemMa O KMHETHMYECKOH SHEpPruH. 3aKOH COXpPaHEHUS
MEXaHWYECKON YHEPTUN.

Jemoncmpayuu.

Habmoienne MexaHn4eckoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHME MyTeN U TPACKTOPUM IBUIKEHUSI OJJTHOTO M TOTO K€ Tela OTHOCUTENBHO Pa3HbIX TEJl OTCUETA.
N3mepenne cKkopoCcTH U YCKOPEHHUSI MPSMOJIUHENHOTO JBUKEHUS.

HccnenoBanue npru3sHakoB paBHOYCKOPEHHOTO JIBUKEHHUS.

Habmroienne ABM>KEHUS Tela Mo OKPY>KHOCTH.

HaGmoienne MeXaHMUYECKUX SIBICHUM, MTPOUCXOASIUX B cucteme otcuéra «Tenexkay mpu e
PaBHOMEPHOM U YCKOPEHHOM JBUKEHUH OTHOCUTEIIBHO KaOMHETa (DU3HKH.

3aBHCUMOCTbh YCKOPEHHMS Tela OT MACChl TeJla U ACHCTBYIONIEH HA HETO CUJIBI.
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HaGnronenue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TEII.
W3MmeHeHne Beca Tea IpU yCKOPEHHOM JBUKCHHH.

IIepenaya nmmysnbca Ipu B3aMMOJEHCTBUU TEIL.

ITpeoOpa3oBaHus 3HEPruM MpH B3aUMOAECHCTBUU Tell.

CoxpaHeHne UMITyJIbca IIPU HEYIIPYTOM B3aUMOJIEHCTBUU.
CoxpaHeHue UMITyJIbCca IPU a0COJIFOTHO YIIPYrOM B3aUMOJCHCTBUU.
HaGmoienne peakTUBHOTO JABHKCHUS.

CoxpaHeHue MEXaHU4YEeCKOH SHEpruH IIPHU CBOOOTHOM IaJICHHUH.

Jlabopamopnusie pabomot u onvimel.
KoHncTpynpoBanue Tpakra AJis pa3roHa U JajibHEUILEro paBHOMEPHOIO ABM)KEHHUS IapUKa UITH TEIEKKH.
Omnpenenenue cpegHeil CKOPOCTH CKOJIBKEHUS OpycKa WM ABUKSHUS IApUKa 110 HAKIIOHHOM MJIOCKOCTH.
Onpenenenre ycKOpeHUs Tejla Py PaBHOYCKOPEHHOM JIBUYKEHHUH 110 HAKIIOHHOM IIJIOCKOCTH.
HccnenoBanne 3aBUCMMOCTH IYTH OT BpPEMEHU IMPH PAaBHOYCKOPEHHOM JBMXKEHHH 0€3 HauaibHOU
CKOpPOCTH.
[IpoBepka rumoTe3bl: eciu Ipyu PaBHOYCKOPEHHOM JIBHKEHUH 0€3 HadallbHOM CKOPOCTH MYTH OTHOCSITCS KaK
P HEYETHBIX YMCEIl, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJINHAKOBBI.
Omnpenenenre yKopeHUs: CBOOOIHOTO MaIeHUs TeJl.
HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHMSI OT CUJIbI HOPMAJIbHOTO JJABJIECHMUSL.
Omnpenenenue kodhhuIMeHTa TPEHUS CKOIBKCHHSL.
Onpenenenne KECTKOCTU MPYKUHBI.

. Onpenenenue pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JIBHXKEHUU Tella IO TOPU30HTAIBHOM MOBEPXHOCTH.
. Onpenenenrie paboThl CHJIBI YOPYTOCTH MPU TOABEME Tpy3a C HMCHOJIB30BAHUEM HEMOJBIKHOTO H

IIOABHUIXKHOTI'O 0JI0KOB.

. I3yuenue 3akoHa COXpaHEHUS YJHEPTUH.

Pa3znen 9. Mexanuyeckue KoJie0aHus U BOJIHBI.
KonebarenbHoe npuxeHune. OCHOBHBIE XapaKTEPUCTHKU KOJIEOaHMI: MepHoJ, 4YacToTa, aMILIUTY/a.
Matematuueckuil U pyKUHHBIN MasTHUKH. [IpeBpaiiieHne sHepruu nmpu KoiaedaTeabHOM JABIKEHUU.
3aryxaromue kosneOaHus. BeiHyxkneHHble konebanus. Pesonanc. Mexanuueckue BoiHbl. CBolicTBa
MeXaHWYeCKUX BOJIH. [IpogonbHbIe U onepeyHbie BOIHBL. J[JIMHA BOJHBI U CKOPOCTh €€ paclpOCTPaHEHHUS.
MexaHnnyeckne BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.
3Byk. [')poMKOCTH 3ByKa M BbICOTa TOHA. OTpakeHue 3ByKa. IH(Ppa3ByK U yIbTpa3ByK.
Jemoncmpayuu.
Habmoienue xonebaHuii Te moj 1eHCTBUEM CHITBI TSYKECTH U CUJIBI YIIPYTOCTH.
Habmonienue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
Habmroienne BBIHYXIEHHBIX KOJIEOaHUI 1 pe30HaHCA.
PacnipocTpanenre npoJoabHBIX U MONEPEYHBIX BOJIH (HAa MOJIENH).
Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTHUYECKUI pE30HaHC.
Jlabopamopuvie pabomul u onvimol.
Omnpenenenre 4acToThl U Mepuo/ia KouedaHuil MaTeMaTH4eCKOro MasiTHUKA.
Omnpenenenre 4acTOTH U MepHo/ia KOJIeOaHUI MPYKUHHOTO MasTHUKA.
HccnenoBanue 3aBUCMMOCTH NIepUoa KojaeOaHU OIBEIIEHHOTO K HUTHU Ipy3a OT JIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIEpHUOIa KoJeOaHU MPYKUHHOTO MasiTHHKA OT MacChl Tpy3a.
[IpoBepka HE3aBUCHMOCTH Mepro/ia KouedaHHi rpy3a, HOABEIIEHHOTO K HUTH, OT Macchl rpysa.
OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh TIEpHOAa KoJIeOaHul MPYKHHHOTO MasiTHUKA OT MAacChl Ipy3a U
JKECTKOCTH MPYKUHBI.
N3mepenune yckopeHust CBOOOTHOTO MaCHHSI.
Pasznea 10. DineKTpOMarHMTHOE 1MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.
DIEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHuTHbIE BOJIHBL. CBOMCTBA AJIEKTPOMArHUTHBIX BOJH. [llkana
ANIEKTPOMArHUTHBIX BOJIH. Vcronbp30BaHNe 3J1€KTPOMAarHUTHBIX BOJIH ISl COTOBOI CBSI3U.
DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
CgolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
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. [lomyuenue 6en10ro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

BosiHOBBIE CBOMCTBA CBETA.
Jlabopamopuusie pabomot u onvimel.
W3yuenne cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO Tese(oHa.
Paznen 11. CBeToBbI€ SIBJICHUS.
JIyueBas mopnenb certa. Mcrounuku csera. IlpsmonuHeiiHOoe pacnpocTpaHEHHE CBETa. 3aTMEHHUS
Comnua u JIynel. Otpaxenue cBeta. [1mockoe 3epkaiio. 3aKOH OTpa)Ke€HHUsI CBETA.
[Ipenomiienne cBera. 3aKOH IpesioMiieHHs cBeTa. [lolHOE BHYTpEHHEE OTpaKEHUE CBETA.
Hcnonbs30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOJIAX.
JIunza. Xox mydedt B imH3e. OnTudeckas cucrema goroanmnapara, MUKPOCKOTA U Teleckorna. a3 kak
ONTHYECKask CUCTEMA. BIM30PYKOCTh U 1aIbHO30PKOCTb.
Paznoxenune Oemoro cera B chekTp. Omnbitel HproToHa. CrokeHHE CHEKTPaJbHBIX IIBETOB.
Jucnepcus caera.
Jemoncmpayuu.
[IpsiMonrHETHOE paclIpOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonydenue n300pakeHuii B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomienue ceera.
Onruueckuii CBETOBO/I,.
Xox myueil B coOMparolei JInH3e.
XoJ nyden B pacCEeUBArOLLEH JIMH3E.
[Tonyuyenne n300paxeHUil ¢ TOMOIIBIO JINH3.
[Tpuntmn neiicTBus QoroanmapaTa, MUKPOCKOIIA U TEJIECKOIA.
Mopens rnasa.
Pasnoxxenue 6emoro ceera B CIEKT.

Jlabopamopuvie padomol u onvimul.
HccnenoBanue 3aBUCMMOCTH yIJIa OTPAXKEHHsI CBETOBOTO JIyda OT yrJja MMaJIeHusl.
N3ydenne xapakTepuCcTHK H300pakeHUs MpeIMeTa B INIOCKOM 3epKalle.
HccnepoBanue 3aBUCMMOCTH yTJIa MPEJIOMIICHHs] CBETOBOTO JIyda OT yIijia MaJeHUs Ha TPAHUIIEC «BO3IYX—
CTEKJIION.
[Tonyuenue n300paskeHH ¢ MOMONIBI0 COOMPAOIIEH JTUH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.
OMBITHI TIO PA3JIOKEHUIO OEIOT0 CBETa B CIEKTP.
OnBITHI IO BOCTIPUSTHIO I[BETA MPEAMETOB IIPHU UX HAOTIOACHUN Yepe3 IBETOBbIC (DUIBTPHI.
Paznen 12. KBanToBbI€ sIBJICHUS.
OmnsiTel Pe3epdopaa u mianerapuas Mojaens atoma. Mogens atoma bopa. Mcnyckanue u morjomeHue
ceera aromMoM. KBaHTHI. JInHEWYaTbIe CIEKTPHI.
PamnoaktuBHOCTh. Anbda-, OeTa- u ramma-uznydeHus. CTpoeHue atoMHOro sapa. HykimoHHas
MOJIeJIb aTOMHOTO sipa. M3otomel. PagnoaktuBHbie mpeBpamenus. [lepros momypacmaga aTOMHBIX SIIED.
SAnepHble peaku. 3aKOHBI COXPAHEHUS 3apsIOBOIO M MAaCCOBOTO YHUCEN. DHEPIusl CBSI3U aTOMHBIX
saep. CBsi3b Macchl M d)HEpruM. Peakuuu cunte3a u nenenus saep. Mcrounuku sneprun ConHua v 3BE37.
SAnepnas sHepreTuka. JleicTBUS pagMOAKTUBHBIX U3TYYEHUHN Ha )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.
CrexTpsbl U3JIy4eHUS U TOTJIOLIEHHUS.
CrexTpsl pa3aTuvYHBIX Ta30B.
CrnexTp BomopoJa.
Hab6mronenue tpexoB B kamepe Bunbcona.
PaboTa cuéTurka HOHM3UPYIOUUX U3ITYYECHUH.
Perucrpanus nznydeHust NpUpOIHBIX MUHEPAIOB U IPOTYKTOB.
Jlabopamopmuvie padbomol u onvimol.
Habnroienne CriiomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyYEHUS.
HccnenoBanue TpEeKOB: U3MEPEHHUE YHEPTUHU YACTHUIIBI IO TOPMO3HOMY TTyTH (110 (hoTorpadusim).
N3mepenne paaroakTuBHOTO (OHA.
IToBTOPUTENBHO-00001IAKO M MOTYJIb.



[ToBTOpUTENBEHO--0000IIAOIIMKA  MOAYNIb MpeJHa3HaueH s CHCTeMaTH3alMd U 0000uIeHus
IPEAMETHOTO COJICPKAaHUS M OMBITA JEATEIIFHOCTH, IPHOOPETEHHOTO NP M3YYEHHH BCETO Kypca (QHU3HUKH, a
TaKXKe JUI TOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY 3K3aMeHy MO (U3MKe A O00y4aromuxcs,
BBIOPABIIMX TOT YYCOHBIN MTPEAMET.

[Tpu n3yueHNH JaHHOTO MOMYJISL PEANHU3YIOTCS U CUCTEMATH3UPYIOTCS BUBI IEATEIILHOCTH, HA OCHOBE
KOTOPBIX 00ecreYnBaeTCcs JOCTHKCHUE IPEIMETHBIX W METAlpEeIMETHBIX IUIAHUPYEMBIX pe3yIbTaToOB
o0y4enus1, GpopMupyercs ecTeCTBEHHOHAyYHasi TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB MCCIICTOBAHHUS
SBJICHUII TPUPOABI M TEXHUKH, OBJAJCHHE YMEHUSMHU OOBACHATH (HU3MUYECKHUE SBICHUS, IMPUMEHSS
MOJTyYCHHBIE 3HAHUS, PeIIaTh 3a/1a4d, B TOM YHCJIE KAUE€CTBEHHBIE U SKCIIEPUMEHTAIILHBIC.

[TpuHIMOMATBHO JESTENFHOCTHBIM XapakTep JAHHOTO pasjefia pealnusyercs 3a C4ET TOro, 4To
o0ydJaroImuecst BHIIOIHSIIOT 3aJaHHsI, B KOTOPBIX UM Ipe/Iaraercs:

Ha OCHOBE IIOJIYYCHHBIX 3HAHMH pPACHO3HAaBaThb W HAYYHO OOBACHATH (DU3UYECKHE SIBICHUS B
OKpY>Karoliel Ipupoe U MOBCEIHEBHON KU3HH;

UCIIOJIb30BAaTh HAYYHBIE METOABI MCCIECIOBaHMS (PU3MUCCKHUX SIBICHUH, B TOM YHCJIE JUIS TPOBEPKH
THIIOTE3 U TIOJTYYCHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSCHITH HAay4dHbIE OCHOBBI HanOojiee BaKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJOTWH, HarpuMmep,
MPAKTUYECKOTO HCIOJIB30BAHUS PA3IMYHBIX HCTOYHMKOB SHEPIMM HAa OCHOBE 3aKOHA TPEBPALICHUS H
COXpaHEHHS BCEX M3BECTHBIX BHJIOB YHEPTHH.



IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

N3ydyenne ¢u3nku Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS HAMpaBICHO Ha JOCTHUXKEHHE
JMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEbHBIX PE3yIbTaTOB.

B pesynbrare nzydenus pu3nku Ha ypoBHE OCHOBHOI'O 001ero oOpa3oBaHus y oOydaromierocs 0yayTt
c(OPMHPOBAHBI CIIETYIONIUE TUIHOCTHBIEC PE3YJIbTAThl B YACTH:
1) naTpuoTHYeCKOro BOCIIUTAHUSA:
MPOsIBIICHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKON (hU3MUECKOI HAYKU;
[IEHHOCTHOE OTHOLIEHHE K IOCTHXKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;
2) rpaskIaAHCKOI0 U YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:
TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYKICHHMH OOIIECTBEHHO 3HAYMMBIX M 3THYECKHUX MHpoOiIeM,
CBSI3aHHBIX C MPAKTUYECKUM PUMEHEHNUEM JIOCTHKCHUN (PU3UKH;
OCO3HaHUE BaXKHOCTH MOPAJIbHO--3TUYECKUX IPUHIIUIIOB B ACSITEIBHOCTH YUEHOTIO;
3) 3cTeTHYECKOr0 BOCIIUTAHMS:
BOCTIPUATHE O3CTETHYECKHX KadyeCcTB (PU3NYECKOM Hayku: €€ TapMOHUYHOIO IOCTPOEHHS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:
OCO3HAaHHE LEHHOCTU (PU3MYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTA IO3HAHUS MHUPA, OCHOBBI Pa3BUTHUSA
TEXHOJIOTHH, BaXKHEHIIEH COCTaBISAIOIIEH KYJIbTYpbI;
pa3BUTHE HAYYHOH JIIO003HATEIBHOCTH, HHTEPECa K HCCIIE0BATENILCKOM NeSTETbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONMOTYYHS:
OCO3HAHME IIEHHOCTH O€30MacHOro oOpa3a >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE, BAXKHOCTH
npaBwil 0€30MacCHOTO TIOBEJEHUS Ha TPAHCHOPTE, HA JOpOorax, C OJJEKTPUUECKUM U TEIJIOBBIM
000pyZ0BaHUEM B JIOMAIIHUX YCIOBUSAX;
c(OpMUPOBAHHOCTh HAaBBIKA peQIIEKCHM, NMPHU3HAHHE CBOEro MpaBa Ha OLIMOKY M TAaKOro >e€ IMpaBa y
JPYroro 4eaoBeKa;
6) TpyA0BOro BOCIIUTAHUSA:
aKTUBHOE y4yacTHe B PEIICHUHU NMPaKTHUECKUX 3ajad (B paMKax ceMbH, 00pa3oBaTelbHOI OpraHu3aluy,
ropojia, Kpasi) TEXHOJOTHUYECKON M COLIMAIbHOW HANpPaBIECHHOCTH, TPEOYIOIIHUX B TOM YHCIIE U (PU3NYECKUX
3HAHUM;
MHTEpEC K MPAKTUUECKOMY U3YUEHHIO MPOQEeCcCHil, CBI3aHHBIX ¢ (PU3UKOI;
7) 3K0JI0OTMYECKOT0 BOCIIMTAHMSI:
OpUEHTAlMsl Ha NMpUMEHEeHUEe (U3NYECKUX 3HAHUM JAJIs pelieHHs 3ajad B 00JacTH OKpYXKarollel cpelibl,
TUTAHUPOBAHUS TMIOCTYIIKOB U OLIEHKH UX BO3MOKHBIX TOCJIEICTBUMN I OKPY>KAIOIIEH CpeIbl;
0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTMYECKUX MPo0IeM U IMyTel UX pelIeHus;
8) aganTanuu K M3MEHAIOMMMCSH YCJIOBUAM CONMAJIBLHON M IPUPOIHOM CPeAbI:
NOTpeOHOCTh BO  B3aMMOJEHCTBHM TPH  BBIIOJHEHWH HCCIENOBAHMA W TPOEKTOB  (U3NYECKON
HaIpPaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSAM JIPYTHX;
MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH Y€pE3 MPAKTUUECKYIO ACSTEIBHOCTD;
noTpeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4Hcie (GOPMYIUPOBATh MJI€H, TOHATHUS, THUIIOTE3HI O
¢bu3nyeckux 0ObEKTax U SIBJICHUSX;
0CO3HaHUE ACPUITMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001acT (PU3UKH;
IUTAHUPOBAHKE CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (PU3NUYECKUX 3HAHMIA,
CTpEMJICHHE aHAJIU3UPOBATh U BBISBIATH B3aUMOCBSA3HM IPUPOJIBI, 00IIECTBA U HIKOHOMHUKH, B TOM YHCIE C
MCIOJIb30BaHNEM (U3UYECKUX 3HAHMI;
OLICHKAa CBOMX JEHCTBHHA C Y4YETOM BIMSHUS Ha OKPYXKAIOIIYI0 CpPEIy, BO3MOXHBIX TIJIOOAIBHBIX
OCJIEICTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI



B pesynbrare ocBoeHus mporpaMMmbl 1Mo (U3MKE HAa YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS y
oOyyarorerocsi Oyayt copMUpOBaHBI MeTampeIMeTHbIE Pe3yJbTaThl, BKIIOUYAIONIAE MMO3HABATEIHHBIC
VHHUBEpCaJbHbIC yueOHBIC JICWCTBUS, KOMMYHHUKATHBHBIC YHUBEPCAIbHBIE Yy4eOHbIC JICHUCTBUSA,
pEryIsTHBHBIC YHHBEPCAIbHBIC YICOHBIC ICHCTBHSL.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

Ba3oBble Jjornyeckue aeicTBHA:

BBISIBIISATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKNA OOBEKTOB (SBICHHN);

YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMNA, OCHOBAHUSA JJIsi 000OIECHHS U CPaBHEHHUS,
BBISIBIISITh 3aKOHOMEPHOCTH W TIPOTUBOPEYHs B paccMaTpuBaeMbIX (DaKkTax, JAHHBIX W HAOIIOJCHHSIX,
OTHOCSIIIHUXCS K (PU3HUYECKUM SIBIICHUSIM;

BBISIBJISITH NPUYMHHO--CJICJICTBEHHBIE CBSI3U NPU U3Y4YEeHUU (U3MYECKUX SIBICHHUW M TPOILIECCOB, JeJaTh
BBIBOJIBI C HCIIOIB30BAHUEM JCIYKTUBHBIX M WHAYKTUBHBIX YMO3AKJIFOUCHUH, BBIABUTATH THUIIOTE3BI O
B3aMMOCBS3SIX (PU3NUECKUX BEIHUNH;

CaMOCTOSITEJIbHO BbIOMpaTh CHOCOO peleHus yuyeOHOW (u3nyecko 3amaun (CpaBHEHHME HECKOJIBKHX
BapHaHTOB PELICHHS, BEIOOP HanboIee MOAXOIAIIETO C YIETOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPUEB).
Ba3zoBble uccienoBarenbckue 1elCTBUS:

MCTIOJIB30BATh BOIPOCHI KaK UCCIIEAOBATENILCKUN HHCTPYMEHT TIO3HAHUS;

MPOBOJIUTH TI0 CAaMOCTOSTEIBHO COCTABICHHOMY IUIaHY OIIBIT, HECIIOKHBIA (DPU3MUYECKUI SKCIIEPHMEHT,
HeOOoJIbIII0E HCCIeI0BaHNE (PHU3MUECKOTO SBIICHHUS;

OLICHMBAaTh HAa MPUMEHHUMOCTb U JOCTOBEPHOCTh MH(POPMAIUIO, MOJYYCHHYIO B XOJI€ MCCIICOBAHMS WU
HKCIIEPUMEHTA;

CaMOCTOATENbHO (OPMYIUPOBATh OOOOIIEHUSI U BHIBOJABI IO pe3yiabTaTaM IMPOBEAEHHOTO HAOIIO/ICHUS,
OTIBITA, HCCIIEIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JalbHElIee pa3BUTHE (PUIUUECKUX MPOIECCOB, a TaKXKe BBIIBUTATH
MIPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Padora ¢ unopmanmeii:

MPUMEHSTH Pa3IMYHbIE METO/IbI, HHCTPYMEHTHI U 3allPOCHI IIPH MOUCKE U 0TOOpe MH(OPMAIIH HITH TaHHBIX
¢ Y4€TOM NpeUI0KEHHON yueOHON pU3NUecKoil 3a1auu;

aHaAIIM3UPOBaTh, CHUCTEMATU3HPOBATh W HMHTEPHPETUPOBATH HHQPOPMAIMIO Pa3IUYHBIX BHAOB H (OpM
MIpe/ICTaBJICHHS;

CaMOCTOSITENTFHO BBIOMPATh ONTUMAIBHYIO (OpMy TMpencTaBieHUs] HH)OpPMAIMK W WILTIOCTPUPOBATH
pelaeMple 3a/1a4M HECIOKHBIMU CXEMaMH, TnarpaMMaMH, HHOH rpadukoil 1 nX KOMOWHAIHSIMA.
KoMMmyHuKaTHBHBIE YHHBePcaIbHbIE YUeOHbIE eliCTBHUS:

B X0/I¢ OOCYXICHHUS ydeOHOTO MaTepHalia, Pe3yJbTaToB JaOOpaTOPHBIX pabOT M TPOEKTOB 3a7aBaTh
BOTIPOCHI TI0 CYIIECTBY OOCY)KIaeMOW TeMbl M BBICKA3bIBaTh HJICH, HAIICJICHHBIC HA PEIICHHWE 3aa4d H
noJiiep kaHue OaroxenaTeaIbHOCTH OOLICHNUS;

COTOCTABIIATh CBOM CYXJCHHUS C CYKICHHUSMHU JPYTMX YYaCTHHUKOB JTHAliora, OOHApY)XHWBATh pasziuve H
CXOJICTBO ITO3UITH;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

MyOIMYHO MPEACTABIATh PE3yAbTaThl BHIMIOJHEHHOTO (PU3MYECKOro OmbITa (IKCIIEPUMEHTA, UCCIIeI0OBAHUS,
MIPOEKTA);

MOHUMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW WM WHIWBUIAYATbHOW pabOTBl TpH pEHICHUH
KOHKpETHOU (hU3MUeCcKOil mpoOIeMbl;

NPUHUMATh LEJIM COBMECTHOM [1eATeNbHOCTH, OPraHW30BBIBATH JACUCTBUS 1O €€ JOCTHXKEHHUIO:
pacmpenenarTb poyid, OOCYXJaTh MPOLECCHl M Pe3yJbTaThl COBMECTHOW paboThl, 00001IaTh MHEHHS
HECKOIBKHX JIIOJICH;

BBITIOJIHATh CBOIO 4YacTh pabOThI, JOCTUTas KAayeCTBEHHOTO pe3y/ibTaTa MO CBOEMY HAMpaBlIECHUIO U
KOOPJIUHUPYS CBOU ACHCTBUS C APYTUMHU WIEHAMU KOMaHIbl;

OLIEHMBATh KAayecTBO CBOEro BKJaJa B OOMMUH MNPOAYKT MO KPUTEPUSIM, CAMOCTOSATEIBHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.



PeryasiTuBHble YHHBepPCcAJIbHbIE YUeOHbIE eiicTBUS

Camoopranuszaumus:

BBISIBIISATH MIPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CHUTYalUsX, TPEOYIOUINX IS peIieHus (PU3MUeCcKuX 3HAHHH;,
OpPUEHTUPOBATHCS B PA3IMYHBIX MOAXO0/aX NPUHATHS PEUICHUH (MHAMBUIYaJbHOE, IIPUHITHE PEILCHUS B
rpymnine, IpUHIATHE PELLIEHUH TPYIIOo);

CaMOCTOSITEJIHO COCTaBJIATh AJITOPUTM pelleHns GU3NYECKOH 3a1auM WM IUIaHa MCCIIEJOBAaHUS C y4ETOM
UMEIOIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBaTh IpejaaracMble BapUaHThI
peLieHui;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIlIECHUE.

CaMOKOHTPOJIb, SMOIHOHAJILHBIH HHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallU! U IpeJularaTh IUIaH €€ H3MCHEHNS;

OOBSICHATh TNPUYMHBl JOCTHXKEHHMS (HEJOCTM)KEHUS) pe3yJabTaTOB JESATEIbHOCTH, JaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHBBI B JICATEIHHOCTH (B TOM YHCIIE B XOJ| BBIIOJHEHHS (DU3MYECKOTO MCCIETOBAHUS HIIH
IIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBILUXCS CHUTYyalllil, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKILIUX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIN U YCIOBUSM;

CTaBUTb ce€0s Ha MECTO JIPYroro 4eJoBeKa B XOJ€ CIOpa WM JHUCKYCCUU HAa HayyHYIO0 TEMY, [IOHUMAaTh
MOTHBBI, HAMEPEHHUS U JIOTUKY JIPYroro;

IIPU3HABATh CBOE MPaBO HA OLIMOKY IpPU pEIIeHUH (U3UUECKUX 3a/1ad WM B YTBEPXKACHUSAX HA Hay4yHbIE
TEMBI ¥ TaKO€ 7K€ IPaBO APYroro.

IHNPEAMETHBIE PE3YJBbTATHBI

K xonmy oOyueHnust B 7 kjacce mpeIMETHBIE pPe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPa’KaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:
UCIOJIb30BaTh MOHATHA: (U3MYECKHE W XWMUYECKUE SIBICHHUS, HaONIOJIEHUE, SKCIIEPUMEHT, MOJEIb,
TUIOTE3a, eIUHUIBl (PU3UYECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BemlecTBa (TBEpIOE,
KHJIKOE, razoo0pa3zHoe), MEXaHMYECKOe IBIDKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE, MNPSMOJIMHEHHOE),
TpaekTopusi, paBHOJEHCTByOIIas cwia, Jedopmauus (ympyras, IUIacTUYecKasi), HEBECOMOCTb,
COOOMIAOIINECS COCY/IBI;
paznuuath sBiAeHUS (AMQQy3Hs, TEIUVIOBOE JBUKEHHE 4YacTHUIl BEIIECTBa, PAaBHOMEPHOE JIBUJKEHUE,
HEpaBHOMEPHOE JIBM)KEHUE, WHEPIMs, B3aMMOJIECHCTBHE TeJ, paBHOBECHE TBEPABIX TN C 3aKPEIUIEHHOU
OCBIO BpallleHHs, Tiepeiadya AaBlIeHHs TBEPIBIMU TeJIaMH, KUIKOCTAMHU U Ta3aMu, aTMoc(hepHOe TaBiIeHue,
IJIaBaHKe TeJl, MPEeBpallleHNs MEXaHUUECKON SHEPIUH) N0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;
pacrno3HaBaTh IMPOSBIEHWE H3YYEHHBIX (U3NYECKUX SBIIEHUH B OKpYXKaIOLIEM MHpE, B TOM YHUCIE
¢bu3nueckue SIBICHUS B MPUPOJIE: MPUMEPHI IBIKEHHUS C Pa3IMYHBIMU CKOPOCTSMHU B >KMBOM U HEXKHUBOMU
npupojie, JeiCTBUE CHIIbI TPEHHsl B MPUPOJE M TEXHHKE, BIMSHHE aTMOC(EpHOro IaBlieHHs Ha >KUBOM
OpraHusM, IJIaBaHUE pbIO, pplyard B TeJe YeJIOBEKa, NMPU ITOM MEPEBOJUTH MPAKTUYECKYIO 3ajjadyy B
y4eOHYI0, BBIIENATh CYIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUMH;
OIMCHIBAaTh M3YYEHHbIE CBOMCTBA TeNl U (QU3MYECKHE SBICHHS, UCHONb3Ys (U3NUECKHe BETUYMHBI (Macca,
00BEM, MIIOTHOCTh BEILECTBA, BPEMsl, IIyTh, CKOPOCTb, CPEAHSISI CKOPOCTh, CUJIa YIPYTOCTH, CHUJIA TSHKECTH,
BEC Te€Jla, CUJIa TPEHUs, aBieHue (TBEPIOro Tena, )KUIKOCTH, I'a3a), BBITAJIKMUBAIOIIAs CUJIAa, MEXaHUYECKas
pa0oTa, MOIIHOCTb, IJIEUO CHJIBI, MOMEHT CHJIbI, KOX(Q(QHUIMEHT I0JIE3HOr0 ACHCTBUS MEXaHU3MOB,
KUHETHYECKasi U TOTEHLIMANbHAs HEPrusi), IpU ONHCAHUU IMPABUIBHO TPAKTOBATH (PU3UUECKUH CMBICH
UCMOJb3yEeMbIX BEIMYMH, MX OO0O03HAUE€HUS U €OUHMLBI (U3NYECKUX BEIMYMH, HAXOOUTh (OPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEIWYHHY C JAPYTUMH BEIMYMHAMH, CTPOUTH TPaApUKU HU3YyUEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEINYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (pu3MyecKue SIBICHHUS M MPOLECCHI, MCIOJIb3Ysl MpPaBUiIa CIOXKEHUS CUI
(Bmonbp oxHOM mpsAMol), 3akoH I'yka, 3axoH [lackans, 3akoH Apxumena, NpaBUJIO PAaBHOBECUS pblyara



(6;oka), «30510TOE MPAaBHIO» MEXAaHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOM PHEpPruu, Ipu STOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMChIBATH €r0 MaTEMATUYECKOE BBIPAKECHUE;

OOBSICHATh (DU3NYECKUE SBJICHUS, MPOLECCHl U CBOWCTBA TEJl, B TOM YHCIE M B KOHTEKCTE CHUTYaIHi
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABISATH IPUUUHHO--CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE
3 1-2 JorMYecKHWX IIaroB ¢ Omopod Ha 1—2 WM3y4EeHHBIX CBOMCTBA (PU3MUECKHX SIBICHUH, (PUZHICCKUX
3aKOHA WM 3aKOHOMEPHOCTH;

pemiaTh pacuy€THble 3a1aun B 1-2 NeHCTBUA, UCHOJB3Ys 3aKOHBI U (hOPMYJIbI, CBA3BIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJaudl 3allUChIBATh KPATKOE YCJIOBHUE, MOACTABIATH (PU3MUECKUE
BEJIMYMHBI B (HOPMYJIIBI U IPOBOJUTH PAcU&Thl, HAXOJUTH CIIPABOYHBIC JaHHbIE, HEOOXOAUMBIC IS PEIICHHS
3ajJjay, OLICHUBATh PEATUCTUYHOCTD MOTY4€HHON (PU3NYECKOI BETNYHHBL;

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIMTh MPH MOMOLIM (H3MUYECKUX METOJ0B, B ONHCAHUHU
UCCIIEIOBaHMs BBIIEIATh IPOBEPSAEMOE NPEANONOKEHUE (TMIOTE3Y), paziudarb M HHTEPIPETUPOBATH
IIOJTyYEHHBIH pe3ynbTaT, HAXOAUTh OLUMOKH B XOJI€ OIBITA, JIEJIaTh BBIBOJIBI 110 €I0 pe3yibTaTaM;

MIPOBOJIUTH OTIBITHI 1O HAOIONEHUIO (PU3MYECKHX SBICHUHA MM (PU3MUECKUX CBOMCTB Tel: (popMyTupoBaTh
IIpOBEpsEMbIE IPEINONI0KEHUS, COOUPaTh YCTAaHOBKY M3 IPEIJIOKEHHOI0 000PY0BaHUSs, 3allUChIBATE X0/
OTbITa M (POPMYITUPOBATH BBHIBOJIBL;

BBINOJIHATE NPSIMbIE M3MEpPEHHsI pacCTOSIHMS, BPEMEHH, Macchl Teia, o0bEMa, CHIIBI U TEMIEpPaTyphbl C
UCIOJIb30BAHUEM AaHAJOTOBBIX W LU(POBBIX NPUOOPOB, 3aMMCHIBATh IOKa3aHUs HPUOOPOB C Y4ETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJIUTH MCCIIEOBAHUE 3aBUCHUMOCTH OJHOM (pu3Mueckol BEIMYUHBI OT APYrOoM € HCIHOJIb30BAHUEM
IOPSMBIX HM3MEpPEHUH (3aBUCHUMOCTH IyTH PAaBHOMEPHO JBHUXKYILErOCs Tejla OT BPEMEHM JIBUXKEHUS Tela,
CWJIbI TPEHUSI CKOJIBbKEHHUSI OT Beca Tejla, KauecTBa 00paOOTKH MOBEPXHOCTEH TEI M HE3aBUCUMOCTU CHUIIbI
TPEHHUs OT IJIOUIAJU COIPUKOCHOBEHUS TeJl, CUJIbl YIIPYrOCTH OT YAJIMHEHUS NPYKUHBI, BBITAIKUBAIOIIEH
CHJIBI OT 00bEMa MOTPYKEHHOW YacTH Teja M OT IJIOTHOCTH JKUIKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTHU
Tena, OT MIYOHHBI, HA KOTOPYIO MOTPY)KEHO TeJI0, YCIOBUM IUIaBaHUS Tel, YCIOBUN paBHOBECHUS pbluara u
0JIOKOB), y4acTBOBAaTh B IUIAHUPOBAHWU Y4YEOHOTO HCCIIENOBaHUS, COOMpaTb YCTAHOBKY U BBINOJIHSTH
U3MEpEHus, cleays MpeaoXKeHHOMY IUlaHy, (UKCUPOBaTh pe3yiabTaThl IOJYYE€HHOH 3aBUCHUMOCTH
(GU3NYECKUX BEIWYMH B BUJAE MPEIUIOKECHHBIX TAaONMHMIl W TpadUKOB, JENaTh BBIBOJBI IO PE3yJIbTaTam
HCCIIE/I0BaHMS;

MPOBOJIUTh KOCBEHHBIE M3MEPEHUSI (PU3MUECKUX BEIWYHMH (IJIOTHOCTH BEHIECTBA JKUAKOCTH W TBEPIOTO
Tena, Cuja TPEHUs CKOJIbKEHMSI, TaBJIEHUE BO3/lyXa, BBITAJIKMBAIOLIAs CHIIA, AEUCTBYIOIIAs HAa MOTPYKEHHOE
B JKMJKOCTb Teno, K03(PUIMEHT MoJe3HOro AEHCTBHUS MPOCTBIX MEXAaHU3MOB), CIEAys TMpPerIoKEeHHON
WHCTPYKIIMU: TIPU BBHIMIOJHEHUH H3MEpPEHHd CcOOMpaTh HKCHEPUMEHTAIBHYIO YCTAHOBKY M BBIYHCISATH
3Ha4eHHE UCKOMOW BEITMYHHBI;

co0III0AaTh MpaBuia TEXHUKHM 0€30aCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;

YKa3bIBaTh MPHHIUIBI ACUCTBUS MPUOOPOB M TEXHHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, JAUHAMOMETP,
COOOIIAIOLTNECS COCY/ b, OapOMETp, pbluar, MOABUKHBIN 1 HETIOABHKHBIN OJI0K, HAKJIOHHAS MJI0CKOCTh;
XapaKTepu30BaTh NMPUHLUIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOWUCTB C OMOPOM Ha UX
ornucaHus (B TOM YHUCIIE: MOALIUITHUKH, YCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKHH Mpecc, MaHOMETP,
BBICOTOMEp, TOPIIHEBOIl HAcoc, apeoMeTp), MCIONb3ysS 3HAHUS O CBOMCTBaX (DM3MUECKUX SBICHUH H
HE00XoAuMBbIe (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI (HAXOIUTh MHPOPMAIMIO O IPUMEpaxX) MPaKTHUYECKOIO UCIOIb30BaHUS (HU3MUECKUX
3HaHUI B TOBCEIHEBHOW XHM3HM JuId oOecreueHHs O€30MacHOCTH NpU OOpaIleHWH C NpUOopaMHu H
TEXHUYECKUMH YCTPOMCTBaAMH, COXpaHEHUS 3/I0pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOIMUECKOTO MOBEICHHUS B
OKpY>Kalollel cpere;

OCYILIECTBIATh OTOOP HMCTOYHMKOB MH(poOpMaunuu B MHTepHETE B COOTBETCTBUM C 33JaHHBIM IOMCKOBBIM
3allpOCOM, Ha OCHOBE MMEIOUIMXCS 3HAHUM M IyTEM CpaBHEHUS pPa3IMYHbIX HMCTOYHHKOB BBIACIATH
MH(pOPMAIINIO, KOTOPasi SBJISAETCS IPOTUBOPEUNBOM UM MOXKET OBITH HEIOCTOBEPHOM;

UCIOJb30BaTh IPH BBHINOJIHEHUH Y4YEOHBIX 3aJaHUil Hay4yHO--NIOMYJISAPHYIO JIUTEPaTypy (QHU3NYECKOro
COJIEp KaHUs, CIIPABOYHBbIE MaTepHaibl, pecypchl ceth VHTepHeT, BiafeTh NpuéMaMyu KOHCIIEKTUPOBAHMS
TEKCTa, Mpeodpa3oBaHusl HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;

co3/laBaTb COOCTBEHHbIE KpaTKH€ IMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 MCTOYHUKOB
nHpopManuu (HU3MYECKOTO COJEP)KaHMUs,, B TOM 4YHCJIE ITyOJMYHO JeJaTh KpaTKUE COOOIICHUS O



pe3yabTatax MPOEKTOB WM Y4YEOHBIX HCCICAOBAHHMM, MPU 3TOM TPAMOTHO HCIIOJIB30BaTh H3y4YEHHBIN
MOHSATUHHBIN anmapar Kypca (U3uKH, COMPOBOXKIATh BHICTYIIJICHUE MTPE3CHTAIINCH;
IpU BBHIOJIHEHUH YYEOHBIX TPOEKTOB M HCCIEAOBAHHM paclpenesiaTh OO0S3aHHOCTH B TPYIIE B
COOTBETCTBUM C IIOCTABJIEHHBIMU 3a/JayaMH, CJIEJUTh 3a BBIIIOJHEHUEM IUIaHA JIEHCTBUM, aJE€KBaTHO
OLlEHUBaThb COOCTBEHHBIM BKJIAJ B  JEATEIbHOCTb IPYMIbl, BBICTPAUBAaTh KOMMYHHUKAaTHBHOE
B3alMO/ICIICTBUE, YUUTHIBAsi MHEHUE OKPYKAIOIIHX.

K koHiy oOydyeHus B 8 kjiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXKaTb
c(OPMHPOBAHHOCTH Y O0YHAIOIIUXCS YMEHUI:
HCIIOJIb30BaTh IOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUJKEHUE aTOMOB M MOJIEKYII, arperaTHbIe
COCTOSIHUSI BEILECTBA, KPUCTAUIMYECKHE M aMOp(HbIe Tejla, HACBILIEHHbI M HEHACBIEHHbIH map,
BJIQKHOCTh BO3[yXa, TEMIEpaTypa, BHYTPEHHSs OHEprus, TEIUIOBOM JBUIATEb, 3JIEMEHTapHBIN
NEKTPUYECKUH 3apsifl, dJICKTPUUYECKOE I10JI€, MPOBOJHUKUA M IUAIEKTPUKH, MOCTOSIHHBIN 3JIEKTPUYECKUN
TOK, MarHUTHOE I10JIE;
pas3nuyath sBJIEHUs (TEIUIOBOE PACUIMPEHHE U CKaTHe, TeIjIonepeaya, TeIIOBOe paBHOBECHE, CMauMBaHUE,
KaIllWJUISIPHBIE SIBJICHUS, UCIIApEHHE, KOHACH CAlMs, IJIaBJIeHUe, KpUcTalIM3alus (OTBepAEeBaHue), KUIICHHUE,
Terionepenaya (TEMIONPOBOJHOCTb, KOHBEKLMS, H3JIy4eHHE), OJIEKTpHU3alusl Tejl, B3auMOJEHCTBHE
3apsA10B, ACUCTBUS IEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHWE, B3aUMOJCHCTBUE MarHUTOB, JEHCTBHE
MarHMTHOI'O IOJII HA IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsE MHIYKIMS) 110 ONMCAHUIO UX XapaKTEPHBIX
CBOWCTB M HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;
pacro3HaBaTh NPOSBICHUE HW3YYEHHBIX (DU3WYECKUX SIBICHUH B OKPYXAlOIIEM MHpE, B TOM YHCIE
¢usnyeckue SBICHUSA B NPUPOJE: IMOBEPXHOCTHOE HATSHDKEHHE M KaWUISPHbIE SBICHHUS B IPHUPOJE,
KpUCTaUTBl B mpupoze, m3inydeHne CoiHIla, 3aMep3aHne BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHera, J3JICKTpUYECKHe SIBJICHHsS B arMochepe, 3JIEKTPHUECTBO JHKHMBBIX OPTraHU3MOB,
MarHuTHOE noJjie 3eMiu, Apeild MOoIr0COB, POJIb MArHUTHOTO TOJIS JUI )KU3HU Ha 3emile, MOJISIPHOE CUSHUE,
IIPU 3TOM TNEPEBOJUThH MPAKTUUYECKYIO 3a7auyy B Y4eOHYIO, BBIICISTh CYIIECTBEHHbIE CBOMCTBA (TMPU3HAKH)
(bU3NYECKUX SIBICHUIA;
ONKCHIBATh W3YYECHHBIE CBOICTBa Tl M (U3UYECKHUE SBICHUS, MCIONb3Ys (U3MUECKUE BEIUYMHBI
(TemriepaTypa, BHYTPEHHSISI SJHEPIHsl, KOJIMYECTBO TEIUIOTHI, YAENIbHAs TEMJIOEMKOCTh BELIECTBA, YJEJIbHAS
TEIUIOTa IUIaBJIEHUS, YJAENbHas TEIUIoTa IapooOpa3oBaHus, YJElbHas TEIUIOTa CropaHus TOIJIUBA,
KOA(Q(QUIMEHT TOJEe3HOr0 JEHCTBHsS TEIUIOBOM MAaIlMHBI, OTHOCHUTENbHAs BJIAXKHOCTh BO3/1YyXa,
ANEKTPUYECKUH 3apsijl, CUjla TOKa, DJEKTPUUECKOEe HaNpsDKEHUE, CONMPOTHBIECHUE MPOBOJHUKA, YAEIbHOE
COIIPOTHBIIEHUE BEIIECTBA, PadOTa M MOULIHOCTh 3JIEKTPUUYECKOTO TOKA), MPU OMUCAHHUU TPABHIBHO
TpakToBaTh (PU3MUECKUI CMBICT UCIIOJIb3YEMbIX BEIMUYUH, 0003HAUEHUS U €AMHMIIBI (PU3NUECKUX BEJIUYUH,
HaxoAuTh (HOpMyJbl, CBA3BIBAIOIIME JaHHYIO (DU3MUYECKYIO BEIUYMHY C JPYTMMHU BEJIMYMHAMM, CTPOHUTH
rpadyKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUYHH;
XapaKTepu30BaTh CBOMCTBA Tel, (U3UYECKUE SBICHUS M IPOLECCHI, HMCIOJB3Ys] OCHOBHBIE IMOJIOKEHHS
MOJIEKYJISIPHO--KMHETUYECKOM TEOPUM CTPOEHHs BEIECTBA, NPHUHLUII CYNEPHO3ULUU Tojed (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsia, 3akoH Oma s ydyacTka 1enu, 3akoH J[xoymns—Jlenua,
3aKOH COXpAHEHHMs SHEpPIuu, MpPU 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alUCBIBATh €ro
MaTeMaTHYeCKOE BhIPAKECHUE;
OOBSICHATH (PU3UYECKUE TPOLECChl M CBOICTBa Tel, B TOM 4YHCI€ W B KOHTEKCTE CHUTYaIHii
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BhISBIATH MPHUYUHHO-CIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHUE
3 1-2 joruyeckux IIAaroB ¢ OMOpol Ha 1—2 U3ydeHHBIX CBOMCTBA (DPU3MUECKUX SIBIECHUH, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;
pemars pacy€THble 3aJauu B 2—3 JIEHCTBUS, UCIOJIb3Ys 3aKOHBI M (OPMYIIbI, CBSA3bIBaIOLINE (PU3MUECKUE
BEJIMYMHBI. Ha OCHOBE aHAJIM3a YCJIOBMs 3aJaud 3allUCBIBATh KPATKOE YCJIOBME, BBIABIATH HENOCTATOK
TAHHBIX JUISL PELICHUs 3a/1a49H, BBIOMPATh 3aKOHBI M (hOPMYJIbl, HEOOXOUMBIE Uil €€ PELIeHHUs], TPOBOANUTH
pacu€Thl U CPaBHUBATH MOJIyUEHHOE 3HaUYeHUE (PU3MUECKON BEIIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacrio3HaBaTh MPOOJIEMBI, KOTOPble MOXXHO PEIIUTh NpPU MOMOIIM (U3UYECKUX METOJOB, HCIOIb3YS
ONHMCAaHUE MCCIEAOBAHUS, BBIIEIATh MPOBEPSIEMOE MPEIIOI0KEHNE, OLEHUBATh IPABWIBHOCTH IOPSJKA
IIPOBEJICHUS UCCIIEIOBAHNS, IEJIaTh BBIBOBL;
MPOBOJIUTH OMBITHI MO HAOMIOAECHUIO (PU3MUYECKUX SIBICHUH WINM (PU3HMUECKUX CBOWCTB TeJN (KalWUIIpHbIE
SBJICHHSI, 3aBUCUMOCTD JIaBJICHUS BO3/lyXa OT €ro 00béma, TeMnepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U



HarpeBaHus MpU MU3JIyYEHUU OT I[BETA M3JIy4yarouleil (MOIJIomaronei) NIOBEpXHOCTH, CKOPOCTh UCIIApPEHHUS
BOJIbI OT TEMIIEPATYPhl >KUIKOCTU M IUIOMAAU €€ MOBEPXHOCTH, DJIEKTPU3aLUs Tel U B3aHUMOJAEHCTBHE
EKTPUYECKUX 3apsA0B, B3aWMOJAEHUCTBHUE IIOCTOSIHHBIX MAarHMTOB, BHU3yaju3allis MarHUTHBIX IOJEH
IIOCTOSIHHBIX MAarHuTOB, JI€HCTBHUS MarHUTHOTO IOJsl Ha IIPOBOJHHUK C TOKOM, CBOICTBa 3JEKTPOMArHMTa,
CBOWCTBA 3JIEKTPOJBUTATENI TOCTOSHHOTO TOKa): (OPMYIMPOBATH TMPOBEPSEMBbIC IPEANIONIOKEHUS,
coOupaTh YCTaHOBKY U3 IPEUIOKEHHOTO0 OO0OpYAOBaHMs, ONHUCHIBATh XOJ OIBITa U (HOpPMYyIUpOBaThH
BBIBOJIbI;
BBIMOJIHATE MpPSIMbIE HM3MEPEHHs] TEMIIEpPaTypbl, OTHOCHTEIbHON BIAXXHOCTH BO3/1yXa, CHJIBI TOKa,
HaNpsOKEHUsl C UCIOJIb30BAaHUEM aHAJIOTOBBIX NMPUOOPOB M JAaTUYUKOB (DPU3NYECKUX BEIMYMH, CPAaBHUBATb
PE3yNbTaThl U3MEPEHUH ¢ YIETOM 3a/1aHHOI a0COIIOTHON OTPEITHOCTH;
IIPOBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOM (pU3MUECKOW BEIMYUHBI OT APYrod C HCIOJIb30BaHUEM
IPSIMBIX HM3MEPEHUH (3aBUCHUMOCTb CONPOTUBIICHUS IMPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAN MOIEPEedYHOro
CEUEHUS U YJEJIBHOIO COIPOTUBIICHUS BEIIECTBA IIPOBOJHHUKA, CUJIbI TOKA, UAYIIETO YEPE3 MPOBOJHUK, OT
HamnpsDKeHHUsT Ha NPOBOJHHMKE, MCCIEJOBAHUE IIOCIEJOBATEIBHOTO M MapajuleIbHOIO COEAMHEHUI
IIPOBOJHUKOB): IUIAHUPOBATh MCCJIEI0BaHUE, COOMpaTh YCTAHOBKY M BBIIOJHATh H3MEPEHUS, ClEHys
IIPEUI0KEHHOMY IUIaHY, (PUKCUPOBAThH PE3yJIbTAThl OJIYYEHHOM 3aBUCUMOCTH B BHJIE TaOIUI] U rpadUKOB,
JIeJIaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIICOBAHMUS;
IPOBOJIUTh KOCBEHHbIE H3MEpEeHUs (QU3MUECKUX BelWYMH (yAedbHas TEIUIOEMKOCTh —BEIIECTBa,
COIIPOTHBIIEHUE IPOBOAHUKA, PabOTa M MOIIHOCTb IEKTPHUUECKOr0 TOKa): IJIAHUPOBAaTh H3MEpEeHHs,
coOHMpaTh HKCHEPUMEHTAIBHYIO YCTAaHOBKY, CIIEAYS NMPEAJIOKEHHON WHCTPYKIMH, W BBIYUCIATH 3HAYCHHE
BEJIMYMHBI;
cOOIII0IaTh MpaBHiIa TEXHUKH OE30MIACHOCTH MPU padoTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;
XapaKTepu30BaTh MPUHLIUIBI JCHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOWCTB C OMOPOH Ha MX
onucaHus (B TOM 4YHCIE: CHCTEMa OTOIUJIGHHs JIOMOB, THUTPOMETp, NapoBas TypOHMHa, amIepMmerp,
BOJIbTMETP, CUYETUMK DIEKTPUUYECKOM HHEPruM, 3JIEKTPOOCBETUTEIbHBbIE MPHOOpPHI, HarpeBaTelbHbIE
AJIEKTPONIPUOOPH!  (MIPUMEpPBI), AIEKTPUUYECKHE MPEJOXPAaHUTENIH, HIIEKTPOMArHUT, 3JIEKTPOABUIaTeNlhb
MIOCTOSIHHOTO TOKA), MCMOJb3ysl 3HAHUSI O CBOMCTBaX (PU3NYECKUX SIBJICHUI W HEOOXOAMMblE (hU3MUECKHe
3aKOHOMEPHOCTH;
pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIbHBIE MPUOOPHI IO CXEMaM M CXEMaTHUYHBIM
PUCYHKaM (3KUIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUTATEIb BHYTPEHHETO CropaHus,
3JIEKTPOCKOII, PEOCTAT), COCTABIIATh CXEMBbI AJIEKTPUUYECKUX IIeTel C MOCIe10BaTeIbHbIM U MapasliebHbIM
COETMHEHHEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPUUYECKUX LIETIEH;
IPUBOANUTH MPUMEPHI (HaXOAUTh MHGPOPMALIMIO O TIpUMEpPax) MPAKTUYECKOr0 UCIOIb30BaHUS (U3NUYECKUX
3HaHUIl B TOBCEIHEBHOW XH3HM JuId oOecrieueHHs O€30MacHOCTH NpU OOpalleHWu C NpudopamMu H
TEXHUYECKUMH YCTPOICTBaAMH, COXpaHEHUS 3/I0pPOBbS U COOJIIOJIEHUSI HOPM HKOJIOIMUECKOT0 MOBEICHHUS B
OKpY>Karolleu cpere;
OCYILIECTBIATh MOUCK HHpOpManuu (U3HUecKoro coaepxkanus B HTepHeTe, Ha OCHOBE HMEIOIIMXCS
3HAHUW U MYTEM CpaBHEHHS JOIOJIHUTEIbHBIX MCTOYHHKOB BBIIEIATh MH(GOpPMALMIO, KOTOpas SBISETCS
MIPOTHUBOPEYNBON MIIM MOXKET ObITh HEZOCTOBEPHOIA;
UCIOJIb30BaTh NPU BBHIMOJHEHUH YYE€OHBIX 33JaHUM HAyYHO--NIOMYJSIPHYIO JIUTEPATypy (QHU3NYECKOTro
CoJiepKaHusl, CIIpaBOYHbIE MaTepUalbl, pecypchl ceTu VMHTepHET, BIajeTh NpuéMaMyu KOHCIEKTHPOBAHUS
TeKCTa, Mpeodpa3oBaHusl HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE IHCHMEHHbIE U KpaTKHE YCTHbIE cOOOlIeHus, 0000mas HHQOpMaLHIO U3
HECKOJIbKUX HMCTOYHHKOB (DU3MYECKOrO COAEPKAHUS, B TOM 4YMCIE MYOIMYHO MPEACTABIATH PE3YJIbTaThl
IIPOEKTHOM WJIM HCCIIEOBATEIbCKON JAEATEIbHOCTH, IPU 3TOM TI'PaMOTHO HCIOJIb30BaTh H3yYEHHBIN
MOHATUWHBIN anmapar Kypca (PU3UKH, COITPOBOXKIAThH BBICTYIIJIEHHUE TTPE3CHTAIIUECH;
IIPU BBIMOJIHEHUH YY€OHBIX MPOEKTOB M UCCIIEAOBAHUHN (PU3MUECKUX MPOLECCOB PACHPEACATh 00s3aHHOCTH
B IpYNIE B COOTBETCTBUU C TOCTABJICHHBIMH 3afayaMH, CICIUTh 3a BBIOJHEHHEM IUJIaHA JEHCTBHHA H
KOPPEKTHPOBATh €ro, aJeKBaTHO OLICHMBATH COOCTBEHHBIH BKJAJ B JAEATEIBHOCTb I'PYIIBI, BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aUMOJCHCTBHE, POSBIISS TOTOBHOCTD Pa3peIiaTh KOH()IUKTHI.

K koH1y oOy4yeHus B 9 kjiacce IpeIMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXKaTb
c(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:



UCIOJIb30BaTh IIOHATHA: CHUCTEMAa OTCuU€Ta, MarTepualbHas TOYKa, TPAEKTOPUs, OTHOCUTEIbHOCTD
MEXaHUYECKOTo JBWXeHMd, Aedopmarus (ympyras, IUIacTU4YecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE
YCKOpPEHHE, HEBECOMOCTb M MEPerpy3Kd, LEHTpP TAXKECTH, aOCONIOTHO TBEPAOE TEJO, LEHTP TAKECTH
TBEPIOTO TeNa, PaBHOBECHE, MEXaHWYECKHE KOJeOaHUS W BOJHBI, 3BYK, MH(Pa3BYK H YJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, LIKaJa JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JAJIbHO30PKOCTH,
CTIEKTPBI UCITYCKAHHSI U TIOTJIOMICHHS, allb(a-, 6eTa- 1 raMMa-u3JIydeHus], U30TOIbI, SAepHAs YHEPTETHKA,;
pasnuyath sBIEHUS (PaBHOMEPHOE U HEpaBHOMEpPHOE IPSIMOJIMHEHHOE IBH)KEHUE, PAaBHOYCKOPEHHOE
INpsIMOJIMHENHOE JBM)KEHUE, CBOOOJHOE TMaJieHHE TeJl, pPAaBHOMEPHOE [BM)KEHUE I10 OKpPYKHOCTH,
B3aMMOJICHCTBHE TeJl, pEaKTHBHOE JIBWXKEHHE, KOJeOaTeNbHOe ABMKEHHUE (3aTyXarollue M BBIHYXJICHHBIC
Kosie0aHUs), PE30HAHC, BOJHOBOE JBMJKEHHE, OTpPaK€HHE 3BYKa, NPSAMOJIMHEHHOE paclpoCTpaHEHHUE,
OTpaKCHHE W TPEJOMJICHHE CBETa, MOJHOE BHYTPEHHEE OTPAXCHHE CBETa, pa3jiokeHHe Oenoro ceera B
CIEKTp M CIIOXKEHHE CIEKTPaJbHBIX LIBETOB, JAMCIEPCHUS CBETA, ECTECTBEHHAs pPaJUOAKTUBHOCTD,
BO3HMKHOBEHHUE JIMHEIYATOro CHEKTpa M3JIy4YEHHs) IO ONHUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SIBICHUE;

pacrno3HaBaTh IPOSBIEHUE W3YYEHHBIX (PU3UYECKUX SBICHUM B OKpYy)KalolleM MHpe (B TOM 4HCIE
¢bu3nveckre SBICHUS B IPUPOAE: MPHUINBHI U OTJIMBEI, ABMKEHHUE M1aHeT COTHEUHOW CUCTEMBI, PEaKTUBHOE
JBM)KEHUE JKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB >KMBOTHBIMHM, 3€MJICTPSICEHHUE, CEHCMUYECKHE BOJIHBI,
I[yHaMH, 3XO0, IIBETa TeJI, ONTHUYECKHE SBJIEHUS B MPUPOJE, OHOJOTMYECKOE JEHUCTBHE BHUAMMOTIO,
yIAbTPa(UOJIETOBOTO U PEHTTEHOBCKOTO H3IYyYEHHMH, €CTECTBEHHBIH paMOaKTHUBHBIA (POH, KOCMHUYECKHE
Jy4Yd, PaJUOAKTHUBHOE H3JIyY€HUE MPHUPOAHBIX MHMHEPAJIOB, AEHCTBUE PpAJUOAKTUBHBIX HM3IYYEHHH Ha
OpraHu3M 4eJoBeKa), IPU ITOM MEPEBOJUTH MPAKTUYECKYIO 33auy B Y4E€OHYIO, BBIIACIATH CYILIECTBEHHbIE
CBOMCTBA (MpU3HAKH) GU3UIECKUX SBICHHIA;

OIUCHIBATh U3YYEHHbIE CBOICTBA Tel U (pU3NUECKUE SABJICHUS, UCHOIb3Yysl (PU3NUECKUE BETUUUHBI (CPEaHS
U MIHOBEHHAs CKOPOCTb T€ja NMPU HEPABHOMEPHOM JBHXEHHH, YCKOPEHHE, NIEPEMELIEHUE, IIyTh, YII0Bas
CKOpOCTb, CHUJIa TPEHHUS, CWJIa YHPYTOCTH, CHUJa TSDKECTH, YCKOpEHHE CBOOOJHOTO NaJEHHUs, BEC Tela,
UMIYJIbC TeNa, UMITYJIbC CHJIbI, MEXaHuWdeckas paboTa W MOIIHOCTb, MOTEHLHUAIbHAS SHEPrus Tena,
MOJIHATOTO HaJl HOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUs CKATOW MPYKUHBI, KUHETUYECKasi SHEprus,
MOJTHAsl MEXaHUYecKasl SHEprus, Mepuoj U YacToTa KosjeOaHWi, AJIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHAa, CKOPOCTh CBETa, IIOKa3areib IPEJIOMIIEHHUS Cpenbl), IpHU OMNHMCAHWU NPABUIBHO TPAaKTOBATh
¢u3n4YecKuif CMbICT MCMOJIb3yEMBIX BEIMYUH, 0003HAYCHMS M €AMHUIIBI (PU3MUYECKUX BEITUYUH, HAXOJIUTh
(GbopMyIibl, CBSI3BIBAIOIIME JaHHYIO (DU3MYECKYIO BEIUYMHY C JPYTMMH BEJIMYMHAMM, CTPOUTH Tpapuku
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, PU3NUYECKUE SBJICHUS U MPOLECCHI, UCIIOIb3Ys 3aKOH COXPAHEHUs SHEPTUH,
3aKOH BCEMHMPHOT'O TATOTEHUS, IPUHLIMII CYNEPIIO3ULINN CHJI, TPUHLIAII OTHOCUTENBHOCTH ["anuies:, 3aKOHBI
HeroToHa, 3aKOH COXpaHEHHs] UMIYJIbCa, 3aKOHBI OTPaKEHUS U MPEIOMIICHHUS CBETAa, 3aKOHBI COXPAaHEHUS
3apsIOBOTO M MAacCOBOT'O YHCEN NpPU SJAEPHBIX pEeaKkIusaX, MPH 3TOM JaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3aIllUCBIBATh €r0 MaTEMaTHUECKOE BBIPAKEHHUE;

OOBSICHATH (PU3UUECKUE TPOLECChl M CBOMCTBA Tel, B TOM YHCIE W B KOHTEKCTE CHUTYaIHi
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BhIABIATH IPUUNHHO--CIIEICTBEHHBIE CBS3H, CTPOUTh OOBSICHEHUE
u3 2-3 JIOTWYEeCKUX IIAaroB C OMOpod Ha 2—3 U3yYeHHBIX CBOMCTBA (DPU3MUECKHUX SIBIECHUH, (PU3NUYECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarth pacy€THbIe 3a7auu (ONHUpaIOUINecs] Ha CUCTEMY U3 2—3 ypaBHEHUI ), UCIOJIb3YS 3aKOHBI U (hOPMYIIbI,
CBsI3bIBaIOIME (PU3MUECKIE BEIMUMHBI: Ha OCHOBE aHaAIM3a YCIIOBUS 33/1a4 3alHUChIBaTh KPATKOE YCIOBHE,
BBISIBJISAT HEIOCTAIOLIME WM M30BITOUHbIE JaHHBIE, BHIOMpATh 3aKOHBI M (OPMYIIbI, HEOOXOAUMBbIE IS
pelleHus, MPOBOAUTh pacdy€Thl M OLIEHHWBATH PEATUCTUYHOCTH IOJIYUYEHHOTO 3Ha4YeHHs] (U3NYECKOU
BEJIMYMHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PELIMTh IPHU IMOMOIIM (PU3UYECKHX METOAOB, HCIIOJb3Ys
OIMCaHHWE HCCIENOBaHMA, BBIIEIATh MPOBEPSIEMOE IMPENNOIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSIKA
MIPOBE/ICHUS MCCIIEIOBAHNUS, IEIaTh BBIBOIbI, HHTEPIPETHUPOBATH PE3YNIbTAaThl HAOIIOICHUI U OIIBITOB;
MPOBOJIUTH OTBITHI 1O HAOMIOJACHHUIO (PU3MYECKHX SIBICHUNW WM (DU3NYECKUX CBOWCTB TeN (M3ydeHHE
BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpPAHEHUsS YHEPIUHU, 3aBUCUMOCTh Nepuoja KojeOaHUi MpYyKHUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYXKHUHBI U HE3aBUCUMOCTh OT aMIUTUTYABl MaJbIX KOJeOaHMIA,
INPSIMOJINHEIHOE paclpoCTpaHEHHE CBETa, pPa3JIoKeHHe Oeloro cBeTa B CHEKTP, HM3Y4YEHHUE CBOMCTB



n300pakeHNs B TUIOCKOM 3€pKaJie M CBOMCTB M300paXeHUs NpeaMeTa B coOMparoueil aunH3e, Ha0moneHue
CIUIOIIHBIX M JIMHEWYAThIX CHEKTPOB U3JIYYEHUS): CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO
Habopa 000pyAOBaHUS, OMMCHIBATH X0 ONbBITA U €r0 Pe3yIbTaThl, (POPMYITHPOBATH BHIBOBI;

IIPOBOJIUTH IIPU HEOOXOJMMOCTH CEPHUIO NMPSIMBIX U3MEPEHUH, OIpeenss cpeiHee 3HaueHUEe U3MepseMoil
BeMMYUHBI ((DOKYCHOE pacCTOssHHE coOuparomeld JIMH3bI), O00OOCHOBBIBATH BBIOOp CHOCO0A H3MEPECHHS
(M3MepUTETHLHOTO IPUOOPA);

IIPOBOJIUTh MCCJIEIOBAHNE 3aBUCUMOCTEH (PM3MUECKUX BEJIUYMH C HCIOJIb30BAHUEM IMPSAMBIX H3MEPEHHH
(3aBUCUMOCTb IYTH OT BPEMEHHM IPU PaBHOYCKOPEHHOM JIBUKEHUHM 0€3 HauyalbHOM CKOPOCTH, MEpHoja
KoJIeOaHUH MaTeMaTHYeCKOTr0 MasTHUKA OT JUIMHBI HUTH, 3aBHCHMOCTH yIJila OTPaKEHHUsS CBETa OT yrja
[aJIEHUs] U yIJla MpeJIOMIICHUs OT yIJla NaJieHus): IUIaHUPOBaTh UCCIIEA0BAaHUE, CAMOCTOSTENILHO COOMpATh
YCTaHOBKY, (DMKCHPOBATh Pe3y/bTaThl MOJYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIWYMH B BUJAE TAOIUI] U
rpaduKoB, JieJ1aTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEOBAaHUS;

MPOBOJIUTh KOCBEHHBIC H3MEpeHHs] (U3NYECKUX BEIWYHH (CpPEenHss CKOPOCTh M YCKOPEHHE Tesa IpH
PaBHOYCKOPEHHOM JIBIDKEHHH, YCKOpPEHHE CBOOOJHOTO TMAaJCHUs, JKECTKOCTh MPYXKHUHBI, KOd(PPHIHEHT
TPEHUS CKOJIbXKEHHsI, MeXaHU4YecKasi paboTa U MOIIHOCTb, YAaCTOTA M NEepuo]] KoleOaHUH MaTeMaTHu4ecKoro
U MPYXHUHHOTO MAasSTHUKOB, ONTHYECKAas CHiIa COOMPAIONICH JIMH3BI, PAJHOAKTUBHBIA (JOH): TUIAHUPOBATH
U3MEpEeHus, cOOMpPaTh FKCIEPUMEHTAIbHYIO YCTAHOBKY M BBINOJIHATh M3MEPEHUs, CIEAys MpeIIokKEeHHOM
WHCTPYKIIWY, BBIYUCIATh 3HAYCHHE BEIMYUHBI M AHAIM3MPOBATH MOJYYEHHBIE PE3YNbTaThl C Y4ETOM
3aJJaHHOM MMOTrPEeLIHOCTH U3MEPEHUH;

COOJTFOIaTh MPaBWJIa TEXHUKH 0€30ITaCHOCTH MPU padoTe ¢ JIAOOpaTOPHBIM 000PYAOBAHUEM;

pa3nuyaTh OCHOBHbBIE NPU3HAKM HM3YYEHHBIX (U3MUECKUX MOJeNeil: MaTepualibHas TOYKa, abCOJIOTHO
TBEPJIOE TEJI0, TOYCUHBIH MCTOUYHUK CBETa, JIyd, TOHKas JIMH3a, IJaHEeTapHas MOJEIb aToMa, HYKJIOHHAs
MO/IENIb aTOMHOTO S1/1pa;

XapaKTepu30BaTh NMPUHLUIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOWCTB C OMOPOM Ha UX
OIUCaHMs (B TOM YHUCIIE: CIIUJJOMETP, TaTYUKH MOJOKEHUS, PACCTOSHUS U YCKOPEHUS, paKeTa, 3X0JI0T, OUKH,
MEPUCKOT, OTOAIapaT, ONTHIECKUE CBETOBO/IBI, CIIEKTPOCKOII, JTI03UMETp, Kamepa BuibcoHa), HCIIOMB3Ys
3HaHUS O CBOMCTBAaX (U3NUECKUX SABJICHUNA U HEOOXOAUMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCTIOJIB30BAaTh CXEMbl M CXEMATHYHBIC PUCYHKH H3YYEHHBIX TEXHHUYECKUX YCTPOWCTB, M3MEPUTEIHHBIX
npUOOPOB U TEXHOJOTHUECKUX MPOIECCOB MPH PEUICHUN y4eOHO--TIPaKTUIECKHUX 33134, ONTHYECKUE CXEMBbI
U1l IOCTPOEHUS N300paKeHUH B TUIOCKOM 3€pKajie U cOOMparoliel JI1H3e;

MIPUBOJUTH MPUMEPHI (HaXOIUTh MH(GOPMAIIMIO O MPUMEpPaxX) NMPAKTUYECKOrO MCIOIb30BaHUs (HU3NUYECKUX
3HAHUWA B TOBCEJHEBHOW JKM3HU JUIsl oOecrieueHuss O€30MacHOCTH NpU OOpalleHuH ¢ NpudopamMu U
TEXHUYECKMMHU YCTPOICTBaMHU, COXpAaHEHMS 3/10pOBbsl U COOJIOACHUS HOPM 3KOJIOIMYECKOIO MOBEACHUS B
OKpY>Kalollen cpere;

OCYILIECTBIATH MOUCK HHPOPMALIMU (GU3UUECKOT0 cojepkanus B IHTepHETe, caMOCTOSTENbHO GOPMYIUPYS
MOMCKOBBIN 3alpoC, HAXOAUTh IYTH ONPEAEICHUs JOCTOBEPHOCTU MOJTYYeHHOW MH(POPMALMU HAa OCHOBE
MUMEIOIINXCS 3HAHUH 1 JIOTIOJTHUTEBHBIX HCTOUHUKOB;

UCMOJb30BaTh TPHU BBHINOJIHEHUH YUYEOHBIX 3a/JaHUil HAyYHO--TIOMYJISAPHYIO JIUTEPATypy (QHU3UUECKOro
COJIepKaHusl, CIIPaBOYHbIE MaTepHajbl, pecypchl cet VHTepHeT, BiafeTh NpuéMaMyu KOHCIIEKTUPOBAHMS
TeKcTa, IpeodpazoBaHusl HHGOPMAIIMU U3 OJJHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;

co3JlaBaThb COOCTBEHHBbIE NMHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HH(pOpPMAIMKU W3 HECKOJIbKUX
HUCTOYHUKOB (PH3MUECKOTO COACp)KaHUs, MyOIMYHO TPEACTABIATh pE3yAbTaThl TMPOCKTHOW WM
HCCIIEIOBATENBCKON JIESTENbHOCTH, P 3TOM I'PaMOTHO HCIOJIb30BaTh M3YUYEHHBIH MOHATUHHBIN ammapar
M3ydaeMoro pasziena (U3MKH M CONPOBOXKIATH BBICTYIUIGHHE MpPE3CHTAIleld C y4€TOM O0COOCHHOCTEH
ayJAMTOPUHU CBEPCTHUKOB.
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KonTtposnbhbie
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paboTsI
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Paznen 1. ®usuka u €€ posib B NO3HAHUHU OKPYKAKOLIEr0 MUPa

DnekTpoHHbIe (IU(PPOBEIE)
o0pa3oBaTeNbHbIC PECYPChHI

bubnunorexa LIOK
https://m.edsoo.ru/7f416194
11 dusuka - HayKa o 5 https://urok.1c.ru/ 1C:Ypox
' OpUpo/Ie Vuau.py
https://uchi.ru/teachers/lIk/mai
n
bubnuoreka [{OK
https://m.edsoo.ru/7f416194
Nudoypox
(6))
1.2 HBiHecKae 2 1 https://infourok.ru/videouroki/
BCIIMYHNHBI ..
fizika Yuu.py
https://uchi.ru/teachers/lk/mai
n
bubmmoteka IIOK
https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHAyUYHBI 9 1 https://urok.1c.ru/ 1C:Ypox
' i METOJI IMO3HAHUS Yuu.py
https://uchi.ru/teachers/lk/mai
n
Hroro no pasneny 6
Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6mmoreka [JOK
2.1 Crpoenue semectsa 1 https://m.edso0.ru/7f416194
bubmuoreka [JOK
https://m.edsoo0.ru/7f416194
JBr>xeHue u
2.2 B3aUMOIEHCTBHUE 2 1 Mngoypox
' https://infourok.ru/videouroki/fi
YaCTHII BEIECTBA zika Ve py
https://uchi.ru/teachers/lk/main
bu6mmorekxa [IOK
https://m.edsoo0.ru/7f416194
53 ArperatHbie 5 Nudoypok
' COCTOSIHHUS BEIlleCTBa https://infourok.ru/videouroki/fi
zika Yuu.py
https://uchi.ru/teachers/lk/main
Hroro mo pazneny 5

Paznen 3. /IBu:keHne U B3auMo/ieiicTBue Tel

3.1 MexaHn4deckoe

3

bu6mmoreka [IOK



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

3.2

JIBIDKEHHE

Huepuus, macca,
IJIOTHOCTh

https://m.edsoo.ru/7f416194
Nudoypok
https://infourok.ru/videouroki/fi
zika Yun.py
https://uchi.ru/teachers/Ik/main

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
Nudoypox
https://infourok.ru/videouroki/fi
zika Yuu.py
https://uchi.ru/teachers/Ik/main

3.3

Cuna. Bunel cun

14

bubmuoreka [JOK
https://m.edso0.ru/7f416194
https://urok.1c.ru/ 1C:Ypox
VYuun.py
https://uchi.ru/teachers/Ik/main

Uroro no pazneny

Pa3znen 4. /laBjienne TBEPABIX TeJl, (KMAKOCTEH U ra3oB

21

bubmuoreka [JOK
Hasnenue. [lepenaua
. https://m.edsoo.ru/7f416194
JTaBJICHUSA TBepI[I)IMI/I
4.1 TeJlaMu 3 Mngoypox
' ’ https://infourok.ru/videouroki/fi
KUOAKOCTSIMHU U .
zika Yun.py
rasamu https://uchi.ru/teachers/lk/main
bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
4.2 JlaBieHune KUIKOCTH 5 https://urok.1c.ru/ 1C:Ypox
Yuau.py
https://uchi.ru/teachers/lk/main
bubmuorexa [JOK
https://m.edsoo0.ru/7f416194
43 ATtmochepHoe 5 HNudoypox
' JIaBJICHUE https://infourok.ru/videouroki/fi
zika Yun.py
https://uchi.ru/teachers/lk/main
N bubmuorexa [JOK
JleicTBUE KUAKOCTH
W rasa Ha https://m.edsoo0.ru/7f416194
4.4 . 7 https://urok.1c.ru/ 1C:¥Ypok
IIOTPY>KEHHOE B HUX
VYun.py
temno https://uchi.ru/teachers/lk/main
Hroro mo pazneny 21

Pa3nea 5. PaGora n MOIIHOCTD. JHEpPrus

bu6mmoreka [IOK
>1 Pabora i momgoCTS 3 https://m.eds00.ru/7f416194
5.2 IIpocTeie 3) bubnuorexa [LIOK



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

https://m.edso0.ru/7f416194

MCXaHU3MBbI
https://urok.1c.ru/ 1C:¥Ypok
bubmuoreka [JOK
https://m.edso00.ru/7f416194
53 Mexannueckas 4 1 HNudoypox

' JSHEPTUA https://infourok.ru/videouroki/fi
zika Yun.py
https://uchi.ru/teachers/lk/main

Hroro mo pazueny 12

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO

YACOBIIO 68 12

[TPOT'PAMME



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 KVIACC

HaumMmeHoBanue KonmuectBo yacos
;‘) paszeinos u TeM Kontposbubie  IIpakTuyeckue Bg CKTPOHHLIC (LIHpPOBEIC)
/11 MPOrpaMMbI Bceero paBoTEI paGoTEI 00pa3oBaTebHbIE PECYPCHI
Pa3L[e.11 1 TenoBble ABJIeHUA
bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce
11 CrpoeHnue u 7 HNudoypox
' CBOJICTBA BELIECTBA https://infourok.ru/videouroki/
fizika Yun.py
https://uchi.ru/teachers/Ik/main
bubmuoreka [JOK
TelToBLLe https://m.edsoo.ru/7f4181ce
1.2 21 1 5 https://urok.1c.ru/ 1C:¥Ypoxk
IPOLIECCHI
Yuu.py
https://uchi.ru/teachers/Ik/main
Hroro mo pazneny 28
Paznen 2. DiiekTpuyeckue 1 MArHUTHbBIE SIBJIEHUS
bubmuorexa [JOK
DJeKTpUYECKUe https://m.edsoo.ru/7f4181ce
5q  33pABL 7 1 I/IHq)oy_I)OK _ o
' 3apspKeHHBIC Tella U https://infourok.ru/videouroki/fizi
UX B3aUMOJICHCTBHE ka Yuu.py
https://uchi.ru/teachers/Ik/main
bu6mmoteka [IOK
ocTOSHHLL https://m.edsoo.ru/7f4181ce
2.2 . 20 1 7 https://urok.1c.ru/ 1C:¥Ypox
QJICKTPUYICCKUU TOK
Yuun.py
https://uchi.ru/teachers/Ik/main
bubmmoteka [IOK
https://m.edsoo.ru/7f4181ce
23 MaruutHele 6 1 15 Hudoypoxk
' SIBJICHHS ' https://infourok.ru/videouroki/fizi
ka Yuu.py
https://uchi.ru/teachers/Ik/main
but6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
https://urok.1c.ru/ 1C:Ypoxk
DJIEKTpOMarHuTHast
2.4 S —— 4 Nudoypox
YK https://infourok.ru/videouroki/fizi
ka Yuu.py
https://uchi.ru/teachers/Ik/main
Hroro mo pazneny 37
PezepBHOE Bpemst 3
OBIIEE KOJMYECTBO
YACOB I1IO 68 3 14.5

ITPOTPAMME
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9 KJIACC

N HanmenoBanue KonnyecTBo yacos OnexTpoHHbIe (LIM(POBLIC)
n/_ pas3AcioB U TCM Becero  Kourponbnbie  IIpakrtudeckue —0OpasoBaresbHbIE
IIpOrpaMMbl pa60TH pa60T},I pecypchl
Pa3zpen 1. Mexannueckue siBJICHUS
bu6nmmoreka [IOK
MexaHn4uecKoe https://m.edsoo.ru/7f41ada
11 JBIKEHUE U CITOCOOBI 10 1 1 6 Nudoypok

€ro OIMUCAHUs https://infourok.ru/videour
oki/fizika
bu6nmoreka [IOK
https://m.edsoo.ru/7f41ada

1.2 BzaumoneiictBue Tei 20 1 3 %gtg,);o/iu{,ﬂ;?yrw
https://uchi.ru/teachers/Ik/
main
bubnnoreka IIOK
https://m.edsoo.ru/7f41a4a
6 Nudoypoxk

1.3 3akoHBI COXpaHCHHS 10 1 3 https://infourok.ru/videour
oki/fizika Yuu.py
https://uchi.ru/teachers/Ik/
main

Wroro mo pazneny 40

Pa3nen 2. Mexann4deckue Ko1e0aHusa M BOJIHBI

MexaHnueckue bubmmorexa LIOK

2.1 7 3 https://m.edsoo.ru/7f41ada

KoJIcOaHHs 6
bu6nuoreka [IOK
https://m.edsoo.ru/7f41ada

29 MexaHUYeCKHUE BOTHBI. 3 1 3 6 https://urok.1c.ru/

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

Utoro no pazneny 15

Paspgen 3. DiieKTPOMArHUTHOE 10J1€ M JIEKTPOMATHUTHBIE BOJIHBI
but6mmoreka [IOK
https://m.edsoo.ru/7f41ada

DJIEKTPOMarHuTHOE
6 YVau.py

3.1 rosie 1 6 2 https://uchi.ru/teachers/Ik/

3J'IeKTpOMaFHI/ITHI)Ie .

BOJIHBI main I/I_H(boypox .
https://infourok.ru/videour
oki/fizika

HToro no pazneny 6

Pa3nen 4. CBeToBbI€ SIBJICHHS
Bbubnuoteka LIOK

3aKoHBI https://m.edsoo.ru/7f41ada

4.1  pacmpocTpaHeHHUs 6 2 6 Nudoypoxk

cBeTa https://infourok.ru/videour

oki/fizika
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JIMH3EI 1 onTHYECKHE

but6mmoreka [IOK
https://m.edsoo.ru/7f41ada
6 https://urok.1c.ru/

4.2 npuOOpHI 6 3 1C:¥Ypok Yun.py
https://uchi.ru/teachers/Ik/
main
bu6nuoreka [JOK
https://m.edsoo.ru/7f41ada
6 Nudoypoxk

4.3 E;Z?;feciizfenom 3 2 https://infourok.ru/videour

P okifizika Yun.py
https://uchi.ru/teachers/Ik/
main

Wtoro no pazneny 15

Pa3pen 5. KBanToBLI€e IBJICHUSA
bubmuorexa [JOK

Hcnyckanue u https://m.edsoo.ru/7f41ad4a

51 MOIJIOIIEHUE CBETA 4 1 6 Yuu.py

aTOMOM https://uchi.ru/teachers/Ik/
main
bubmuorexa [JOK
https://m.edsoo.ru/7f41ada
6 https://urok.1c.ru/
CrpoeHue aTOMHOTO 1C:Ypox .

5.2 anpa 6 1 Nudoypox4https://infouro
K.ru/videouroki/fizika
Yuun.py
https://uchi.ru/teachers/Ik/
main
bu6nuoreka [IOK
https://m.edsoo.ru/7f41ada

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

Uroro no pazgeny 17

Paspnen 6. IloBTOpuTE1bHO-00001IAI01IUI MOAY/Ib
but6mmoreka [IOK
https://m.edsoo.ru/7f41ad4a

[ToBTOpEenue n
000011IeHNE 6 HH(b(.)ypOK .
6.1 conepranus Kypea 9 htt_ps_://_lnfourok.ru/wdeour
¢busuku 3a 7-9 knacc oki/fizika an.py
https://uchi.ru/teachers/Ik/
main
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO 102 5 o5

YACOB I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

1. Iepoimikun .M., IBanoBa A.1. ®usuka. 7 kiacc. — M.: AO «3narenscTBo
[Ipocsemenuey, 2021

2. lleprpimikun .M., iBanoBa A.W. ®usuka. 8 kinacc. — M.: AO «3aaTenbcTBO
[IpocBemenuey, 2021

3. Ileppimikun U.M., I'ytHuk E.M., IBanoBa A.U., [lerpoBa M.A. ®usuka. 9 kinacc. — M.: AO
«M3natenscTBo [IpocBemenue», 2021

4. Acraxosa T.B. ®usuka.7xnacc. JJaboparopusie padotel. KoHTpOIBHBIC 3a1aHM.-4-€ U3,
nepep.u go. - Caparos: Jluneit, 2022.-64c¢.

5.AcraxoBa T.B. ®usuka.8kmacc. JlabopaTtopHsie paboTel. KoHTpOsIbHBIC 3a1aHUS. - 4-€ U3]1.,
nepepad. u gomn. - Caparos: Jluneit, 2021.-80c.

6. 'ybanoB B.B. ¢usuka. 9knacc. Jlaboparopusie pabotsl. KoHTponbHbIe 3a1aHus.- 4-€ U311,
nepepad. u gon.-Caparos: Jluueit, 2022.-9611.

METOJUYECKHUE MATEPHUAJIBI 1J151 YUYUTEJIA

1. ITepbimkun .M., MBanosa A. 1. ®usuka. 7 kinacc. — M.: AO «M3aarenscTBO
[Ipocsemenue», 2021

2. lleppimikun .M., IBanoBa A.U. ®usuka. 8 kinacc. — M.: AO «M31aTtenbcTBo
[Ipocsemenue», 2021

3. [lepeiikun .M., I'yrauk E.M., UBanoBa A.U., IlerpoBa M.A. ®usuka. 9 kinacc. — M.: AO
«M3narenscTBo [IpocBemenney, 2021

4. Huxkugopos I'.I"., Ilentun A.1O., [Tonosa I''M. U3yuenune ¢pusuxu B 7-9 kiaccax Ha OCHOBE
Hay4yHOr'0 METO0/1a NOo3HaHus. 7 Kiacc. MeToauueckre peKkoMeH1aluu AJis yuuTens.— M.
JIPO®A, xopnopanus "Poccuiickuit yaueOuuk», 2019.

5. Mapon A. E., Mapon E. A.. ®usuka. 7 knacc. lunakruueckne matepuansl.-M.: JIPODA,
kopnopauus "Poccuiickuii yue6Huk", 2019.

6.Mapon A. E., Mapon E. A.CamocrosTenbHble 1 KOHTPOJIbHbIE paboThl. Pu3mka. 7 Kiacc. .-
M.: IPODA, xopniopauus "Poccuiickuii yueoHuk", 2019.

9.XannanoB H.K., Xannanosa T.A. ®u3zuka. Tectsl k yueOHuKy A.B. Ilepslimkuna.7xiacc.-M.:
JIPO®A, xopnopanus "Poccuiickuit yaueOnuk" , 2018.

10. Mapon A.E., Mapon E.A. ®usuka. 8 xiacc. Jlnnakrnyeckue marepuainsl. M.: JIPODA,
kopropauus "Poccuiickuii yueoHuk", 2019.

11. ®unonosuy H.B. ®usuka. § xknacec. Meroanueckoe nmocodbue. -M.: JIPODA, kopnioparus
"Poccuiickuit yaeonuk", 2020.

12. Mapon A.E., Mapon E.A. CamocTosiTennbHbIE M KOHTPOJIbHBIE paboThl. du3nka. 8 kiacc.
M.: IPO®A, xopriopanus "Poccuiickuit yueonuk", 2019.

13.I'yrauk E. M. Yepnaukosa O. A. ®uszuka. 9 kinacc. Metoauueckoe nocoodue. -M.: JIPODA,
koproparus "Poccuiickuii yueOnuk", 2020.

14.Mapoun A.E., Mapon E.A. ®uzuka. 9 knacc. J{unaktuyeckue marepuansl.- M.: JIPODA,
kopropauus "Poccuiickuii yueoHuk", 2019.

15.Mapon A.E., Mapoun E.A. CamocTosTenbHbIe U KOHTPOJIbHBIE paboThl. Pu3mka. 9 kiacc.-
M.: IPO®A, xopnopanus "Poccutickuii yueonuk", 2019.

16.CnenneBa H.W. ®usuka. 9 knacc. Tectel. — M. IPODA, xopnopauus "Poccuiickuii
yaeOHuk», 2019.

17.A0nynaeBa O.A. EcrecTBeHHOHay4Hasi TPaMOTHOCTh. DU3HUECKUe cucTeMbl. TpeHaxep.7-9
KJIacChl: yueb.mocobue s obmeoopa3oBaTenbHbix opranuzamus/O.A.O0aynaeBa, A.B.
Jlsanues; nox pen.M1.YO. Anexcammnoii.-M.:IIpocsemienue,2020.

TUTS1 OO yJarOIIUXCS:

1. ®unonosuu H.B., Bockansu A.I'. ®usuka. 7 xnace. Terpaap 1 nabopaTopHbIx padoT. M.:



JAPO®DA, xopnopauus "Poccuiickuit yaeonux" , 2019.

2.H. K. Xannanos, T. A. XannanoBa. ®usuka. 7 knacc. Paboyas rerpans..-M.: JIPODA,
kopnopauus "Poccuiickuii yueoHuk" , 2019.

3. Mapon A. E., Mapon E. A., [To3otickuii C. B. ®uzuka. COOpHHK BOIIPOCOB U 3a/1a4. 7 Kjiacc-
M.: IPODA, xopnopauus "Poccuiickuii yaue6Hux" , 2019.

4. Xannanona T.A. ®usuka. 8 kiacc. Pabouas terpanp. -M.: JIPODA, xoprnopanus
"Poccuiickuii yueonuk" , 2019.

5. ®unonosuu H.B., Bockansu A.I'. ®usuka. 8 kinacc. Terpaap ais 1abopaTopHbIX padoT. -M.:
JAPO®A, xopnopanus "Poccuiickuii yueOnuk" , 2019.

6.Mapon A.E., Mapon E.A., ITo3oiickuii C.B. ®uzuka. COOpHUK BOIPOCOB U 3aja4. § Kiacc. -
M.: IPODA, xopnopauus "Poccuiickuii yae6Hux" , 2019.

7.I'yrauk E.M., Bnacosa W.I'. ®u3uka. 9 knacc. Pabouas tetpans. -M.: IPODA, koprnoparius
"Poccuiickuii yueOnuk" , 2019.

8. ®unonosnu H.B., Bockansu A.I'. ®usuka. 9 knacc. Terpaas i 1adopaTopHBIX padoT. -M.:
JAPO®A, xopnopanus "Poccuiickuii yueOnuk" , 2019.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
1. Ludposoii obpaszosarenbubiiit kouTeHt (https://educont.ru/)

2. Poccuiickuii 06meobpasoBareapHbIil moprain http://www.school.edu.ru

3. Beepoccuiickuii unTepHeT-niencoseT http://pedsovet.org

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

5. OtkpbIThI 00pa3zoBarenbHbIN Buaconopran UniverTV.ru http://univertv.ru/video/fizika/
6. Menuateka Ipocsemenus https://media.prosv.ru/content/

7. Hudpossie pecypcsl u cepBuchl «IIpocBerenue»:

-JIaboparopus mipoekToB - https://media.prosv.ru/lsp/

-PaGoune nmporpammel 1 MeToAHuecKue mocoous- https://catalog.prosv.ru/category/14

- OYHKIMOHATbHAS TPAMOTHOCTb.

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

8. HTepecHble MaTepualbl K ypokaM (BU3HUKHU 110 TeMaM; TECThI [0 TeMaM; HarJIsAHbIC TOCOOHS
K ypokawm http://class-fizika.narod.ru

9. Iopran «/{HEeBHUK.pY»

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

11.06pa3oBarensHas miaardpopma UCHI.RU

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

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

14. ®okchopn — onnaiin-mkosa foxford.ru






