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IHNOACHUTEJIBHAS 3AIIMCKA

Paboyast mporpamma o ¢u3mke cocTaBieHa Ha OCHOBE:
- @enepanbHOro 3aK0Ha OT 29.12.2012r No273-03 «O6 obpazoBanuu B PD» (c n3MeHEHUAMH
U JIOTIOJTHEHUSIMU )

- TpeboBannii deepansbHOro rocy1apcTBEHHOr0 00pa30BaTENbHOrO CTaHAAPTa OCHOBHOI'O OOIIEro
o0Opa3oBaHUs, YTBEPKIACHHOTO MprKa3zoM MmuHoOpa3oBanus Poccuiickoit denepanuu ot 31.05.2021r
No 287 (c UI3MEHEHUSIMU 1 IOTIOJIHEHUSIMH )

- @enepanbHOl 00pa3oBaTENFHON MPOrpaMMBl  OCHOBHOTO 00IIero oOpa3oBaHus (MpUKa3
Munucrepctsa npocserieHuss PO ot 18.05.2023r Ne370);

- denepanbHOW TPOrpPaMMON BOCTIHTAHHS, OJOOPEHHOW perieHueM GdenepalbHOro y4eOHO -
METOANYECKOTO 00BEUHEHNS 110 001IeMy 00pa3oBaHuto (mpoTokod ot 02.06.2020 1. Ne2/20);

IIporpaMma COOTBETCTBYET OCHOBHOW 00pa3oBaTelIbHOM MporpaMMe HAyaJIbHOTO  OOIIEro
obOpa3oBanusi, JokanbHbIM aktaM MBOY «TpynoBckas mikona» Cumdpeponoiabckoro paiioHa
Pecny6nuku Kpbim

[Iporpamma o ¢u3uKe Ha YpOBHE OCHOBHOTO OOIIETO OOpa30BaHUs COCTABJICHA Ha OCHOBE
MIOJIOKEHUH U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTeIbHON
nporpammsl, npeactaBieHHbx B @I'OC 00O, a takxe ¢ yuétoM QenepaibHOi paboueil mporpaMmbl
Bocnutanus u Konueniuu npenoaBanus yueoHoro npeamera «Pu3nkay.

Conepxanue mnporpaMMbl MO (U3MKE HAMpPaBICHO Ha (HOPMUPOBAHHME €CTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOYy4alOIIMXCsl W OpraHu3aldi0 U3ydeHHs (U3UMKU Ha JEATElIbHOCTHOW ocHOBe. B
nporpamMMe 1o (HU3MKe YYUTBIBAIOTCS BO3MOXKHOCTH YU4€OHOTO MpEaMeTa B peaju3aluy TpeOOBaHUIH
OI'OC OOO K 1IaHHPYEMBIM JIMYHOCTHBIM M METANPEAMETHBIM pPE3yibTaTaM OOY4YEHMsI, a TaKxKe
MEXIIpEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX y4eOHBIX MPEAMETOB Ha YpPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHwusl.

[IporpaMmma mo ¢u3MKe ycTaHaBIMBaeT paclpelelieHne ydyeOHOro marepuana Mo Trojam
o0y4eHus (10 Kilaccam), TpeaiaracT MPUMEpPHYIO MOCIIEA0BATEILHOCTh U3yUCHUSI TeM, OCHOBAaHHYIO
Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COAEPIKaHUs U yUETE BO3PACTHBIX 0COOCHHOCTEH 00ydaronuxcsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LENBIO OKa3aHUS METOJIMYECKOH MOMOIIM YYUTETI0 B
co3/laHNM paboueil mporpaMmbl 0 y4€OHOMY MIPEIMETY.

®usuka SBISIETCS CUCTEMOOOPA3yIOIUM Il €CTECTBEHHOHAYYHBIX YYE€OHBIX IPEJIMETOB,
MIOCKOJIBKY (DPM3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB W SIBJICHUM, M3y4aeMbIX XHMHEH,
Ouosiorueit, acTpoOHOMHEH U PU3NUECKOI reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KAPTHHY
MUpa, IpeJocTaBisgeT Hauboee sicHble 00pa3lbl NPUMEHEHHUs Hay4YHOIO METOjla MO3HaHUs, TO eCTh
crioco0a MoJy4yeHHsl JOCTOBEPHBIX 3HAHUI 0 MUpE.

Opna U3 I1aBHBIX 337a4 (PU3NYECKOro 00pa3oBaHus B CTPYKTYpe oO1iero o0pa3oBaHusl COCTOUT
B ()OPMHUPOBAHNHU €CTECTBEHHOHAYYHOH IPaMOTHOCTH M HHTEpECa K HayKe y 00ydJaronuxcsl.

W3yuenne ¢u3ukn Ha 0a30BOM ypOBHE IpEANONaraeT OBJIaJEHHE  CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

* HAy4HO OOBSACHSATH ABICHMUS;

° OLCHMBATH U IIOHNMATh 0COOCHHOCTHU HAaY4YHOT'O UCCJICAOBAHUA,

*  HUHTEPNPETUPOBATh JAHHBIE M WCIIOJIB30BaTh HAYYHBIC JOKA3aTeIbCTBA [IJIS TOTYYCHUS
BBLIBOJIOB.

Henmn u3yyenuns GU3MKM HA YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHus onpesesieHbl B Kormenmun
npernofaBaHuss ydeOHoro mnpeamera «Dusnka» B 00pa3oBaTEeNbHBIX OpraHM3alusaxX Poccuiickoit



denepanuy, peanu3ylOIIUX OCHOBHbIE 00IIe00pa3oBaTeIbHbIE MPOrPaMMBbl,  YTBEPXKAEHHOU
pemenueM Komnernn MunncreperBa npocsemnienus Poccuiickoit denepannu (MpoToKoy ot 3 aexadpst
2019 r. Ne TIK48H).

denepanHplii TepedyeHb YYEOHMKOB, JOMYIIEHHBIX K HCIOJb30BAaHUIO TPH peaau3aluu
UMEIOIIMX TOCYAapCTBEHHYIO AaKKpeIUTAaIMI0 00pa3oBaTEeNbHBIX MPOrpaMM HayajgbHOIo OOILIero,
OCHOBHOTO 00IIero, cpenHero ooOmero o0Opa3oBaHUs OpraHU3ALMSIMH, OCYIIECTBISIOIIUMU
00pa30BaTENbHYIO JIEATEIFHOCTh U YCTAHOBJIICHHS TPEACTHHOTO CPOKA UCTIOIH30BAHUS MCKITFOUEHHBIX
yueOHUKOB (npuka3 MunnpocsenieHust PO ot 21.09.2022 r Ne858).

Hean usydyenus pu3nKu:

* [pUOOpeTeHHe HHTEpeca M CTPEMIICHHA OOYYaroIIMXCS K HAYYHOMY H3YYEHHIO MPUPOIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CITIOCOOHOCTEH;

* Dpa3BUTHE TMpPEJICTABIEHUWA O HAydHOM  MeETOAe TO3HaHus U  (opMupoBaHHe
HCCIIEA0BATEIILCKOTO OTHOLICHUS K OKPYKAIOIIUM SIBJICHUSM;

*  (opMHUpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK Pe3yabTaTa H3yYeHHs OCHOB CTPOCHUSI MaTEPHU
1 GyHIaMEHTATBHBIX 3aKOHOB (DPU3UKH;

* (¢dopMHUpOBaHME TPEACTABICHUN O poNM (PU3UKHU JUIS Pa3BUTHUS APYTHMX €CTECTBEHHBIX HAyK,
TEXHUKH U TEXHOJIOTHIA;

* pa3BUTHE MPEICTABICHUNA O BO3MOXKHBIX cepax Oymymiei npodheccuoHaIbHON AesTEIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MMOATOTOBKA K JANbHEHIIEMY O0yYEHHIO B ’TOM HAIIPaBJICHHH.

I[OCTI/I)KGHI/IC 9TUX ueneﬁ nporpamMmsel 110 (l)I/I3I/IKe Ha YpOBHC OCHOBHOI'O O6H_[CFO O6pa3OBaHI/I5I
obecrneynBaeTcs PCIICHUEM CICAYIOIMX 3aaaY:
® HpI/IO6peTeHI/Ie 3HAaHUM O JUCKPETHOM CTPOCHHWH BEIICCTBA, O MEXAHUYCCKHUX, TCIIJIOBBIX,
QJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBLIX SABJICHUAX,

° HpHOGpCTeHI/Ie YMCHI/Iﬁ OIUCHIBATh U OOBSACHATH (1)I/I3I/I‘-ICCKI/IC SABJICHHUA C HCIIOJIB30BaHHEM
IMOJIYYCHHBIX 3HaHI/II71;

* OCBOCHHME METOJIOB PEIICHUS MPOCTEHINNX PacUYETHBIX 33J1ay C MCIOIb30BAaHUEM (PU3MUECKUX
MOJIEJIEl, TBOPUYECKUX U TPAKTHKOOPHUEHTUPOBAHHBIX 3a/1a4;

®* Pa3BHUTHC YMeHI/Iﬁ Ha6J'IIO,Z[aTL INpUPOAHBIC ABJICHHA W BBIIIOJIHATDL OIIBITHI, na6opaToprle
pa6OTI)I N OKCIICPUMEHTAJIBHBIC UCCICIOBAHUSA C UCIIOJIB30BAHUEM U3MCPUTEIIBHBIX HpI/I60pOB;

* ocBocHHE TPUEMOB paboTel ¢ wuHPoOpManued (HHU3MIECKOTO COAepKaHUS, BKIIOYAS
MH(GOPMAIIMI0O O COBPEMEHHBIX JOCTKEHUSIX (DU3UKH, aHAIW3 U KPUTHYECKOE OLICHHBAaHUE
nHpopmanuu;

* 3HAKOMCTBO cO c(epamu mnpodeCcCHOHAIBHON IeATEIbHOCTH, CBSI3aHHBIMH C (DU3UKOU, U
COBPCMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMU HAa JOCTHUKCHUAX (1)I/I3I/I‘-ICCKOI71 HayKH.

Ha wu3yuenue ¢usuku (6a30BBI ypOoBEHb) Ha YPOBHE OCHOBHOIO OOIIEro o0pa3oBaHMs
orBonuTcs 238 vacoB: B 7 kiacce — 68 dacoB (2 yaca B Henmeno), B 8 kimacce — 68 gacoB (2 daca B
Heneno), B 9 kimacce — 102 vaca (3 yaca B Heemio).

[Ipenyaraemelii B mporpamMMe 1o (QHU3UKE MEpeyeHb JTa00paTOpHBIX paObOT U OIBITOB HOCHUT
pEeKOMEHAATENbHbIA XapaKTep, YUUTeINb JeJaeT BIOOP MPOBEICHHS JIAOOPATOPHBIX pabOT U OMBITOB C
yu€TOM HHIMBHUIYaJbHBIX OCOOEHHOCTEW OO0Y4YarolIMXCs, CHHCKA AKCIEPUMEHTAIbHBIX 3aJaHHM,
Ipe/UlaraéMbIX B paMKax OCHOBHOI'O TOCYAapCTBEHHOI'0 SK3aMeHa 1o (pu3HKe.

OI'BHY «MHCcTUTYT cTpaTeruu pa3BUTHsI 00pa30BaHU»



COJEP)KAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. ®u3nka u e€ posib B NO3HAHUH OKPY/KAIOLIEr0 MHPA.

Ousuka — Hayka O mnpupone. fsnenus npuponbl. DU3NYECKUE SBICHUSA: MEXaHUYECKHUE,
TEIUIOBBIE, 3JICKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenwuuHBL. M3Mepenune (usmueckux BenmuuH. Dusnyeckwe  TpUOOPEL
[TorpemnocTs u3MepeHuid. MexxnyHapoiHasi CUCTEMa €IMHMII.

Kak ¢u3uka u apyrue ecTecTBeHHBbIE HAayKH M3y4yaloT MpHpoay. EcTecTBeHHOHayuHBIH METOJ
MO3HAHUA: HAOJIOJEHUE, MMOCTAHOBKAa HAYYHOT'O BOIPOCA, BBIABMIKEHHE I'MIIOTE3, SKCIEPHUMEHT I10
IPOBEpKE TuINoTe3, OOBbsICHEHHE HabmogaeMoro spieHus. OnucaHue QU3NYECKUX SBICHUH C
HOMOIIBIO MOJICIIEN.

Hemoncmpauuu.
* MexaHnuecKkue, TEIIOBbIC, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

* @uznuyeckue mnpuOOPHl U Hpoueaypa MNPSAMBIX H3MEPEHUI aHaJoroBbIM U LU(POBBIM
IpuOOpOM.

Jlabopamopnuie pabomul u onvimel.
* OrmpeneneHue EHbI IeJICHUS IKaJIbl U3MEPUTEIHLHOTO MPUOOpA.

* I3mepeHue paccTosiHUM.

* Usmepenue o0bEMa KUIKOCTH U TBEPIIOTO TETA.

* Onpenenenne pa3MepoB MaJbIX TEJN.

* H3mepeHue TemiiepaTypsl IPY MOMOLIY KUJIKOCTHOTO TEPMOMETPA U IATYUKA TEMIIEPATYPHI.

° HpOBe,I[CHI/IC HUCCIICAOBaHUA IO IIPOBCPKE I'MIIOTE3bI: JAJIbHOCTDH nonéra IapukKa, nIymeHHOIro
TOpHU30HTAJIBHO, TEM 6OJ'H)IHG, geM OOoJIbIIe BRICOTA IMyCKa.

Pasnean 2. IlepBoHayajibHbIe CBeCHNSI 0 CTPOEHMH BelleCTBA.

CrpoeHue BeliecTBa: aTOMbI U MOJIEKYJIbI, UX pa3mepbl. ONbIThI, JOKA3bIBAIOIINE TUCKPETHOE
CTPOCHHUE BEIIECTBA.

JBmxkenue wyactui BeniectBa. CBSI3b CKOPOCTHM JBHXKEHUSI 4YaCTHUI[ C TEeMIEpPaTypoOu.
BbpoynoBckoe nBmwxkenume, muddys3us. BzaummonelicTBue YacTHIl BEMIECTBA: MPUTSKEHUE U
OTTaJIKUBaHHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHHE Ta30B, KHUAKOCTEH U TBEPIABIX (KPUCTAIITUICCKHUX)
Ten. B3auMOCBSI3b MKy CBONCTBAMHM BEIIECTB B Pa3HbIX arperaTHbIX COCTOSIHUAX U HX
ATOMHOMOJIEKYJISIPHBIM cTpoeHHEeM. OCOOEHHOCTH arperaTHhIX COCTOSTHUHN BOJIBI.

Hemoncmpavyuu.
» HaGmonenue 6poyHOBCKOTO IBHXKEHUS.

» Hab6monenne nuddys3un.

* HaGOmonenue sBICHHA, OOBACHIIONIMXCS TPUTSHKCHHEM WIH OTTAJKWBAaHUEM YaCTHI]
BeIeCTBa.

Jlabopamopnuie pabomul u onvimel.
» OueHkKa quamMeTpa aToMa METOJIOM PSIOB (C HCmob3oBanueM (poTorpaduwii).



*  OnpITH MO HAOIIOICHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
*  OnbITHI MO OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBuskeHue U B3auUMoOAeiiCTBUE TeJl.

Mexannueckoe IBHkeHHE. PaBHOMEpHOe M HepaBHOMepHOe ABMkeHue. Ckopocts. CpenHss
CKOpPOCTB IIPX HEPABHOMEPHOM JIBHKEHUU. PacuéT myTu 1 BpeMeHU IBUKEHUS.

SIBnenue uHepuuu. 3aKOH MHEpIUH. B3anMopelicTBUe Ten Kak MPUYMHA W3MEHEHUS CKOPOCTU
IBUKEHMs Tenl. Macca kak Mmepa uHepTHocTH Tena. [lnoTHocTh BemiecTBa. CBS3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €IUHHIIE 00BbEMA BEIleCTBa.

Cuna kak xapakTepuctuka BzauMonenctsus ten. Cuiia ynpyroctd u 3akoH ['yka. M3mepenue
CWJIBI C MOMOIIBIO0 JUHAMOMeETpa. SIBjeHHEe TATOTEHUS M cuja TsbkecTd. Cuila TSKECTH Ha APYTrUx
wianerax. Bec Tena. HeBecomocth. CroxeHHe CHJI, HalpaBI€HHbIX @10 OJHOM MpsAMOIL.
PaBHopelicTBytomas cuil. Cuna tpeHus. TpeHue CKOJIbKEHUs U TpeHue nokos. TpeHue B mpupoje u
TEXHHUKE.

emoncmpayuu.
* HaGmroneHne MexaHMYECKOTO IBUKEHUS Tela.

* H3MepeHue CKOpOCTH NPAMOIUHENHOTO JBUKCHUS.

» HaOmnroneHue siBIEeHUS] MHEPLUU.

* HaOnroneHne u3MEeHEHUs! CKOPOCTH MPH B3aUMOICHCTBHHU Tell.
» (CpaBHEHHE Macc 10 B3aUMOACUCTBHIO TEJL.

» CrnoxeHue CWI, HalIPaBJIEHHBIX IO OJHOU MPSMOM.

Jlabopamopusie padomot u onvimul.
* OnmnpeneneHre CKOPOCTH PAaBHOMEPHOIO JBIJKEHHMs (IIapuKa B OKUIKOCTH, MOJEIH
JIEKTPUUYECKOTO aBTOMOOWIIA U TaK JaJiee).

* OnpexneneHue CpeaHEN CKOPOCTH CKOIBKEHUs OpycKa W HIapUKa 10 HAKIIOHHOM MJIOCKOCTH.
* OnpeneneHue MIOTHOCTU TBEPAOTO TeENA.

* OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb pacTskeHHd (medopManuu) TNpyKUHBI OT
IIPUIIOKEHHOM CHUJIBI.

° OHBITBI, ACMOHCTPUPYIOIIHUEC 3aBUCHUMOCTL CHJIBI TPCHUSA CKOJIBXKCHHUA OT BECa TEla H
XapaKTepa COIIpUKACAOINXCA HOBerHOCTeﬁ.

Pasnen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra30B.

Hasnenne. CriocoObl yMEHBIICHUS W YBEJIMYCHUs naplieHus. JlaBieHue ra3a. 3aBHCHMOCTH
JaBieHHUsS raza oT o0néma, TemmepaTypsl. [lepenavya maBneHus: TBEPABIMH TellaMU, XKHIKOCTSIMHU U
razamu. 3akoH [lackans. [lHeBMaTHYeCcKre MalIuHbl. 3aBUCUMOCTD JIaBJICHHSI JKUJKOCTH OT TJTyOWHBI.
I'uapocTtatuyeckuii napagokc. Coolriaroniuecs: cocyasl. [ mapaBInyecKkrue MEXaHU3MBI.

Atmocdepa 3emin 1 atMmocepHoe aBiieHue. [[pUIrHbI CyIeCTBOBaHUS BO3AYITHOW 000I0YKH
3emmn. Omeir Toppuuerun. M3mepenue aTMmocepHOro gaBieHHUs. 3aBUCUMOCTb aTMochepHOro
JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl ans usmMepeHus: atMoc(hepHoro JaBICHHUS.

JleficTBHE KMIKOCTH Y Ta3a Ha MOTPYKEHHOE B HUX Teso. BriTamkuBaromas (apXuMea0Ba) CHia.
3akon Apxumena. [TnaBanue Ten. Bo3ayxomnaBanue.



Jemoncmpayuu.
*  3aBUCHUMOCTb JIaBJICHHS Ta3a OT TEMIICPATYPHI.

* Ilepenaua naBieHus )KUIKOCTHIO U Fa30M.

» Coobmaronyecs cocysl.

* ['mapaBnaudeckuii mmpecc.

* IlposiBnenue neiicTBus aTMOC(HEPHOTO JaBICHHUS.

* 3aBUCUMOCTb BBITAJIKHBAIOUIEH CHJIBI OT 00bEMa MOTrPY:KEHHOM YacTU TelNa W TUIOTHOCTH
KHUIKOCTH.

* PaBEHCTBO BBITAIKMBAIOLLIEH CUIIBI BECY BBITECHEHHOM KUIAKOCTH.

* VYcnoBue maBaHuUs TEN: IJABaHUE WM TMOTPYKEHHE TEJl B 3aBUCHUMOCTH OT COOTHOUIECHHUS
IUIOTHOCTEU TeJIa U )KUIKOCTH.

Jlabopamopusie padomot u onvimel.
* MHccrnenoBanue 3aBUCMMOCTH Beca Tella B BOJE€ OT 00bEMa MOTPYKEHHON B KHUIKOCTh YaCTH
Tena.

* OrmpeneneHue BbITAIKUBAOLIEH CUIIbI, JEMCTBYIOIIEH Ha TEJO, MOIPYKEHHOE B KUIAKOCTD.

° HpOBepKa HE3aBHCHUMOCTH BBITAJKHBAOIICH CHIJIBI, Z[eﬁCTBYIOHlCﬁ Ha TCJIO B XKXKHAKOCTH, OT
MacCCHI TCJ1a.

*  OmpIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHIIbI, AEHCTBYIOIIEH Ha TEIO B
KHUJIKOCTH, OT 00BbEMA MOTPYKEHHON B AKUAKOCTb YaCTH TENA U OT IUIOTHOCTHU KHUJIKOCTH.

* KoHcTpyupoBaHue apeomeTrpa WIM KOHCTPYUpOBaHHME JIOAKM U OIlpeneneHue  eé
Ipy30I0IbEMHOCTH.

Pa3nea 5. PaGora n MOIHOCTB. JHEprus.

Mexanunueckast pabora. MOITHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJOK, HAKIOHHAs TUIOCKOCTh. lIpaBUio paBHOBecusl phlyara.
[Ipumenenre mpaBuiia paBHOBECHs phiuara K OJoKy. «3osoToe mpaBmio» mMexanuku. KITJ mpocteix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B ObITY U TEXHHKE.

Mexannueckas sHeprusi. Kunernueckas u noreHuanpHas sHeprus. [IpeBpamienue ogHoro Buja
MEXaHUUYECKON SHEPTUHU B APYroi. 3aKOH COXPAHEHUS SJHEPTUH B MEXAHHUKE.

Jemoncmpayuu.
* Ilpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie pabomol u onvimet.
* Ormpenenenne padOTH CHIIBI TPEHHS NPH PABHOMEPHOM JBIDKCHHHU Tella 110 TOPU3OHTAIBHOM
MOBEPXHOCTH.

» HccnenoBanue ycioBHil paBHOBECHS pblyara.
*  Usmepenue KII/] HakIOHHOM MIOCKOCTH.

* l3ydeHwne 3aKkOHA COXPAaHECHHS] MEXaHHUUECKOU SHEPTHH.

8 KJIACC
Paznen 6. TemioBbie IBJICHUS.



OCHOBHBIE TOJIOXKEHUSI MOJIEKYJIPHO-KMHETUYECKOW TEOpUU CTpOeHUus BemiecTBa. Macca u
pa3mepsl  atoMOB M MOJeKyJd.  OneITbl,  MOATBEPKIAIOIIME  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mopnenu TBEPAOTO, XKUIKOTO W Ta3000pa3HOTO COCTOSIHMIA BemlecTBa. Kpucramnuueckwe u
amop¢ubie Tena. OOBSICHEHHE CBOWMCTB ra3oB, JKUAKOCTEH M TBEPIABIX TET HA OCHOBE MOJOKEHUI
MOJIEKYJIIPHO-KHHETUYECKOW Teopun. CMauynMBaHKWe U KallWUISIPHBIE SIBJIEHUA. TeruioBoe pacimpeHue
U C)KaTHe.

Temnepatypa. CBsi3b TEMIIEpATyphl CO CKOPOCTBHIO TEIUIOBOT'O JBMKEHUS YacTull. BHyTpeHHss
sHeprusi. CrocoObl U3MEHEHHSI BHYTPEHHEW SHEPTUU: TEIUIonepeaya U coBepiieHue padboTel. Bumsl
TEIJIONEepeIauu: TEIUIONPOBOIHOCTh, KOHBEKIMUS, U3ITyYCHHE.

KommuectBo Terwiorel. YiaenpHas TEIUIOEMKOCTH BEIIECTBA. 1€IUIOOOMEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TerioBoro Oanmanca. [lmaBneHume M OTBepJEBaHHME KPHUCTALTUYECKHUX
BEIIECTB. Y IeTbHas TeIuioTa IuiaBieHus. [lapooOpasoBanue u konHneHcanus. Vcnapenue. Kunenue.
VYaeneHas TemioTa mNapooOpa3oBaHMs. 3aBUCUMOCTh TEMIEPATYpbl KHUIEHUS OT aTMOC(HEpPHOro
JABJICHUS.

Brnaxxnocts Bo3myxa.

DHeprus TOTUIMBA. Y IeTbHAs TEIJIOTa CrOPaHUs.

[MpurIMIE padoTs! TermnoBsix Asurarencii KI1/] rermioBoro neuratens. TennoBeie IBUTATETN U
3alIUTa OKPYKAIOLIEH CPEIbl.

3aKOH COXpaHEHUs U MPEBPALICHHS SHEPIUH B TEIUIOBBIX IPOLECCAX.

Jemoncmpayuu.
» HaGmroneHne 6pOyHOBCKOTO JIBHIKEHUS.

* HaGmonenue nuddys3um.

* HaOmronenue siBJeHUN CMaYMBaHUs U KAMWIISIPHBIX SIBICHUN.
* HaGmroneHue TEIIOBOTO paciIupeHust Tell.

» lI3MeHeHue aBlIeHHs ra3a MpU U3MEHEHNH 00bEMA M HarpeBaHUHU WITH OXJIKICHUH.
* IlpaBuiia u3mMepeHus: TEMIEPATypPHI.

*  Buns! Teronepenayu.

*  OxyaxxaeHue Ipu COBEPIICHUN PAOOTHI.

» HarpeBanue mpu coBepiieHUU paOOTHl BHEIIHUMU CHIIAMHU.

* (CpaBHEHHE TEINTIOEMKOCTEN PAa3IMYHBIX BEIIECCTB.

» HaOmronenne KueHus.

* HaGmroneHue mocTossHCTBA TEMIIEPATYPhl IPH TIABJICHUU.

e  Mozaenu TEIUIOBEIX OBUTATEIIEH.

Jlabopamopusie padomot u onvimel.
*  OnbITHl 1O OOHAPYKEHUIO JCHCTBUS CHIT MOJIEKYIISIPHOT'O IPUTSHKEHUS.

*  OnmITH 11O BbIpAallIUBAHUIO KPUCTAJIJIOB HOBapeHHOﬁ COJIM UJIK caxapa.
*  OnEITH 110 Ha6J'IIOI[€HI/IIO TCIJIOBOT'O paClIMPCHUA I'a30B, )KI/I[[KOCTGI;'I u TBépI[I)IX TCII.

° OHpC,[[CJ'IeHI/IC AaBJICHUS BO3AYyXa B OajuioHe mipuna.



° OHBITBI, JACMOHCTPUPYIOIIHUE 3aBUCHUMOCTL HABJICHUS BO34yXa OT €TI0 00bEMa H HarpeBaHud
WJIIN OXJIaXXACHUS.

» [IIpoBepka THIOTE3bl JIMHEWHOW  3aBUCUMOCTH  JJIMHBI  CTOJOWKA  KHIKOCTH B
TEPMOMETPHUECKON TPYOKe OT TeMIlepaTyphl.

* HaGmonenue n3mMeHeHHs BHYTPEHHEH SHEPruu Tejla B pe3ysbTaTe TeIuvlonepenayd U paboThbl
BHEIIIHUX CHJL.

* HccaenoBaHue SIBICHUSA TEII000MEHa Ipu CMCHIMBAHUU XOJIOJHOH U I‘Opfl‘l@ﬁ BOJEI.

* OrmpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOIO BOJOM MpH TEIUIOOOMEHE C HarpeTbhiM
METAJUTMYECKUM ITAITUHAPOM.

*  OnpezeneHue yaeIbHON TEINIOEMKOCTH BEIIECTBA.
* HccnenoBaHue mporiecca UCIapeHusl.

* OrmpeneneHre OTHOCUTEIILHON BIQXKHOCTH BO3IyXa.
*  OnpexeneHue yaeIbHON TEIUIOTHI TUIABJICHHUS JIb/IA.

Paznen 7. DiekTpuyeckne U MATHUTHBIE SIBJIEHHS.

Onextpuzanus Tesl. J[Ba poaa 3eKTpUYECKUX 3apsanoB. B3aummonelcTBue 3apsyKEHHBIX Te.
3akoH KynoHa (3aBUCMMOCTB CHJIBI B3aUMOJAEWMCTBUS 3apsDKEHHBIX T€l OT BEJIWYMHBI 3apsA/loB U
PacCTOSHUS MEXY TEIAMH).

Onexrpuueckoe nose. HanpsokéHHocTe anektpuyeckoro mnoss. IlpuHnun cyneprnosunuun
ANEKTPUYECKHUX IOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenun snexktpuueckux 3apsaoB. DJIEeMEHTapHbIN snekTpuueckuil 3apsi. CTpoeHue aToma.
IIpOoBOAHMKY U TUAIIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiia.

ONEKTPUYECKUN TOK. Y CIIOBUS CYLECTBOBAHMS IEKTPUYECKOrO TOKA. FICTOYHMKY MTOCTOSHHOTO
ToKa. JIeHCTBHSI 3JIEKTPUUYECKOrO TOKa (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUI TOK B
KHUJIKOCTSAX U razax.

Onexrpuueckas nenbs. Cuiia Toka. DneKTpuueckoe HampsikeHue. ColpoTUBIEHUE POBOJHUKA.
VYaenbHOe compoTHBIEHHE BemiecTBa. 3akoH Owma s yuactka uenu. IlocnenoBarenbHoe u
[apajjIeJIbHOE COEUMHEHNE TIPOBOIHUKOB.

Pabota m MomHOCTH 37eKTpuueckoro Toka. 3akoH Jlxoyns—JleHna. DneKkTpuveckue menu u
MOTpeOUTENH dNIeKTpHUUecKol FHeprun B ObITy. KopoTkoe 3aMbikaHue.

[TocrosiHHbIE MarHuThl. B3anMo1eiicTBHE MOCTOSIHHBIX MarHUTOB. MarHutTHoe nojie. MarautTHoe
noJsie 3eMJIM U €T0 3Ha4eHHe I KU3HU Ha 3emuie. OnelT Opcerena. MarHuTHOE MoJie 3JIEKTPUYECKOTO
ToKa. [ [puMeHenune 31eKTpOMarHuToB B TEXHUKE. [IeICTBME MAarHUTHOTO MOJI HA IPOBOJHUK C TOKOM.
OnexTpoABUraTeilb IMOCTOSHHOTO TOKa. lcmonp3oBaHue dSIEKTpoABUTATENed B TEXHUYECKHX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Oneitel  ®apanes.  SBneHue  snekTrpomarHuTHOW — umHAykumu.  [IpaBuno  JleHuma.
OnextporeHepatop. CrnocoObl TOJMYYEHHUS AJIEKTPUYECKOW HHEPruu. DJNEeKTPOCTAHLMHU  Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTUHU.

Jemoncmpayuu.
e DJekTpu3alus Tel.

® HBa poaa SJICKTPHUUCCKUX 3apsa10B U B3aUMOJICHCTBUE 3apsAXKCHHBIX TCIIL.

*  YCTPONCTBO U IEUCTBHUE DIIEKTPOCKOIIA.



DneKkTpocTaTu4ecKas HHIYKIUS.

3aK0H COXpaHEHUs AIEKTPUIECKUX 3aPsI0B.

[IpOBOIHUKY U JUATIEKTPUKH.

MonaenupoBaHH€e CUIOBBIX JUHUM JIEKTPUUECKOTO TOJIS.
VCTOYHHKN NOCTOSHHOT'O TOKa.

JlelcTBUS DIIEKTPUYECKOrO TOKA.

DNEeKTPUYECKHUIN TOK B )KUJIKOCTH.

I"a3oBbIii pazpsia.

N3mepenne cuiibl TOKa aMIIepMETPOM.

N3mepeHne 3JIeKTpUYECKOro Hanps>KeHUST BOJIbTMETPOM.
PeocraT 1 mara3us COnpoTUBIIEHHUN.

BzanmogeiicTBHE TOCTOSHHBIX MAarHUTOB.

MopaenupoBaHre HEBO3MOKHOCTH Pa3eJIEHUs MOJKOCOB MATHUTA.
MopaenupoBaHre MarHUTHBIX NIOJIEN TOCTOSIHHBIX MarHUTOB.
OneIT Dpcrena.

MarnuTHO€ 1noJje Toka. JJIeKTPOMarHur.

JleficTBHE€ MarHUTHOTO TOJIS Ha MPOBOJHHUK C TOKOM.
DJIEKTPOABUTATEIb IOCTOSSHHOTO TOKA.

UccnenoBanue sABieHUs dJIEKTPOMATHUTHON UHAYKIWH.
OnbiTel @apages.

3aBUCHUMOCTD HAIPaBJICHUS WHIYKITMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHS.
DIEeKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuie padbomul u onvimel.
OnbITH IO HAOJIIOACHUIO JICKTPU3AIIMN TEJI UHIIYKIIUEH U TIPU COPUKOCHOBEHHH.

HccnenoBanue NeHCTBUS 3JIEKTPUUECKOTO MOJIS HA TIPOBOIHUKH U AUDIIEKTPUKH.
CO6opka 1 mpoBepKa paboThI 3JIEKTPUUECKO 1IETIH MOCTOSHHOTO TOKA.
W3mepenue u peryupoBaHue CUiIbl TOKA.

W3mMepenue U peryJIupoBaHue HAIPSKEHNUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HWAYIIETO 4Yepe3 pPE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HaNpsKEHHsI Ha PE3UCTOpeE.

OHBITBI, ACMOHCTPUPYIOIIUE 3aBUCUMOCTL JJICKTPUUCCKOTO COIIPOTUBJICHHUA ITPOBOJAHUKA OT
CT0 UIMHBI, IJIOAAN ITOIICPCYHOI0 CCYCHUS U MaTCpHralid.

HpOBepKa paBujia CJIOKCHHA HaprI)KCHI/Iﬁ npu IMmocCJCA0BATCIbHOM COCAWHCHUN JBYX
PE3UCTOPOB.

HpOBepKa mpaBujia AJIs1 CUJIBI TOKA IIpU MapaJuICJIbHOM COCANMHCHHUU PE3UCTOPOB.

OmnpeneneHne padboThI AIEKTPUIECKOr0 TOKA, HAYIIETO Yepe3 Pe3UCTOpP.
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* OrmpeneneHne MOUTHOCTH JIEKTPUUECKOT0 TOKA, BBIIEIAEMOM Ha PE3UCTOPE.

* HccnenoBanue 3aBUCHMOCTH CUJIBI TOKA, HAYIIETO YEPe3 JIAMIIOUKY, OT HAPSKEHUS Ha HEM.
* Omnpenenenue KIIJ[ HarpeBarens.

* MHccrnenoBanue MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSTHHBIX MArHUTOB.

* M3yuyeHre MarHUTHOTO TOJISI MOCTOSTHHBIX MarHUTOB IPU MX O0BETUHEHNUHN U Pa3/IeTICHUN.

* Hccnenosanue neicTBUs ANEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

® OHLITBI, ACMOHCTPUPYIOIIHUE 3aBUCHUMOCTE CHIIBL BSaHMOﬂCﬁCTBHﬂ KaTymlku € TOKOM H
Mar"avTa OT CHUJIbI TOKa W HaIllpaBJICHUA TOKA B KAaTYIIKE.

e H3ydenue nelcTBUS MarHUTHOIO MOJISA HA IIPOBOJHUK C TOKOM.
* KoHctpyupoBanue u usyueHue padoThl 3JE€KTPOIBUTATENS.
» Hswmepenue KIIJI a1eKkTpoABUTaTeIbHON YCTAHOBKH.

*  OneITH O HUCCICIOBAHUIO ABJICHUSA BHCKTPOMaFHHTHOﬁ HHAYKIOHUU: UCCIICJOBAHUC W3MEHEHUN
3HAYCHHA U HAITPABJICHUA MHAYKIIMOHHOI'O TOKA.

9 KUIACC

Paspnen 8. Mexanuyeckue siBJICHUS.

Mexanuueckoe jBwxkeHHe. MatepuanbHas Touka. Cucrema otcuéta. OTHOCHTEIBHOCTH
MEXaHNYECKOro  JABWXKEeHHUsA. PaBHOMEpHOe  mpsAMoOiMHENWHOe  JBWKEHHME. HepaBHOMepHOeE
psIMOJIMHEIHOE ABM>KeHNEe. CpellHsAs 1 MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPAaBHOMEPHOM JIBHIKEHUH.

VYckopenue. PaBHOyckopeHHoe mpsMosinHeiiHoe nBuxkeHue. CBoOonHoe mnajneHue. OmbITHI
lanunes.

PaBHOMEpHOE nBMXEHHE 110 OKpYKHOCTH. [lepnoa u yactoTa obpamienus. JInnelinas u yrioBas
CKOpocTH. LleHTpocTpeMUTENIBHOE YCKOPEHHUE.

IlepBeit 3akoH Herotona. Bropoit 3akoH Herorona. Tperuii 3akoH Herotona. IlpuHnun
CYNEPIO3ULIUN CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHMs: cuja TPEHUsI CKOJIbKEHMS, Cujla TPEHUS MOKOf,
JIpYrue BUIbI TPEHUS.

Cuna TsKecTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEeHHe CBOOOAHOTO majeHus. J[BuxeHue
mia"eT Bokpyr Comnnua. IlepBas kocmudeckas ckopocTs. HeBECOMOCTB U Ieperpy3Ku.

PaBHOBecue MmaTepualibHOW TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEpAOro Tena ¢
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TshkecTH.

Wmnynec Tena. M3menenme wummnynbca. Wmmynsc cuibl. 3aKOH COXpaHEHHS HMITYJIbCA.
PeakTuBHOE NBUKECHUE.

Mexanunueckasi paboTa U MOIIHOCTb. PaboTa cui TsKeCcTH, ynpyroctu, TpeHus. CBsA3b SHEprun
u pabotsl. [loTeHumanpHas »Heprus Tena, MOJHATOrO HaJ MOBEPXHOCThIO 3eMid. IloTeHumanbHas
SHeprusi ckatol npyxkuHbl. KuHetnueckass sHeprusi. Teopema O KMHETUYECKOW 3HEpPruH. 3aKOH
COXpaHEHUs1 MEXaHUYECKOW YHEPTUH.

Jemoncmpayuu.
* HaGmronenne MexaHMYECKOTO IBUXKEHUS TeJla OTHOCUTENLHO Pa3HbIX TeJ OTCUETA.
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CpaBHeHME TTyTel U TPAEKTOPUH ABUKEHHUS OJJHOTO U TOTO K€ TeJla OTHOCUTENIbHO Pa3HbIX Tell
oTcuYéTa.

N3mepenne cKkopocTH U YCKOPEHMSI IPSAMOJIMHENHOTO IBUYKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.
HabmntoieHne ABM>KEHHUS Tena M0 OKPYKHOCTH.

Ha6J’IIOI[CHI/IC MCXaHHUYCCKUX SIBHCHI/II>'I, NpoucCxoasAmux B CUCTEMC oTcuéra «Tenexkan npu eé
PaBHOMEPHOM U YCKOPCHHOM JABUKCHUHU OTHOCHUTCIIBHO KaOMHeTa (bI/ISI/IKI/I.

3aBUCUMOCTh YCKOPEHHMSI Te€JIa OT MacChl Tejla M ICUCTBYIOIIEH Ha HETO CHJIBI.
HaGnronenne paBeHCTBA CHIT TIPU B3aUMOZCHCTBUU TEIl.

M3MeHeHne Beca Tella IpU yCKOPEHHOM JBUKCHHU.

Ilepenava nmmynbca Ipu B3aMMOJIEHCTBUM TEIL.

[TpeoOpa3oBaHus HEPTUU NP B3aUMOACHCTBUHU Tell.

CoxpaHeHHe UMITYJIbCa MPU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHne UMITyJIbca IPU a0COJIIOTHO YIPYTrOM B3aUMO/IEUCTBUU.

HaGnroneHne peakTUBHOT'O JABMKEHHS.

CoxpaHeHne MEXaHNYECKOW IHEPIUH ITPU CBOOOIHOM MaJICHUU.

CoxpaHeHne MEXaHMYECKON YHEPIUH ITPU IBUKEHUU TeJa M0 IEHCTBUEM IPYKUHBI.

Jlabopamopnuie pabomul u onvimel.
KonctpynpoBaHnue TpakTa Ijisi pa3roHa U JaJIbHEHUIIEr0o paBHOMEPHOTO JBVIKEHUS MAPUKaA UITH
TEJIEXKKH.

OmnpeneneHue cpeHell CKOPOCTH CKOJIBXKEHUS OpyCcKa WM JIBUKECHHUS IIAapHKa M0 HAKIOHHON
IJIOCKOCTH.

OmnpenenieHre yCKOPEHUS Teja Py PaBHOYCKOPEHHOM JABUKEHUU TI0 HAKIIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBHCHMOCTH IYTH OT BpPEMEHHM NpPU DPABHOYCKOPEHHOM JBIDKCHMH Oe3
HA4aJIbHOW CKOPOCTH.

[IpoBepka runmoTe3sl: €ciii MPU PaBHOYCKOPEHHOM JBIDKEHUU 0€3 HavYalbHON CKOPOCTH ITYTH
OTHOCSITCS KAaK psii HEYETHBIX YHUCEI, TO COOTBETCTBYIOLIME IPOMEKYTKH BpPEMEHU
OJIMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHITBI TPEHHS CKOJIBKEHHUS OT CHITBI HOPMAJIBHOTO JIaBJICHHSI.
Omnpenenenne k03P PUIIMEHTA TPESHUS CKOTBKECHHUS.
Omnpenenenne KECTKOCTU MPYKUHBIL.

Omnpenenenne paboOThl CHIbI TPEHUS NPU PABHOMEPHOM JIB)KEHUH TeJla MO FOPU30HTAILHOM
MTOBEPXHOCTH.

Onpe,ueneHI/Ie pa6OTH CWJIBI  YyHPYToCTH IIpU noabeEMe I'py3sa C€ HCIHOJB30BAHUEM
HCIIOABMIKHOI'O M ITIOABHUKHOI'O OJI0KOB.

N3yuenune 3akoHa COXpaHEHUs YHEPTUH.

Pa3zgen 9. Mexann4yeckue KoJie0aHUA U BOJHBI.
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KonebarenpbHoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTHUKU KOJEOAHMIA: TeEpuoJ, YacToTa,
aMIIuTya. MareMaTuuecKkuil U py>KUHHBIA MasTHUKU. [IpeBpaliienne sHepruu mpu KojaedaTeIbHOM
ABHUKCHUN.

3aryxaromue KonebaHus. BreiHyxkaeHHble KoneOaHusi. PezoHanc. MexaHWuYecKrWe BOJHBIL
CaoiicTBa MexaHMueCcKuX BOJH. [IpogonbHble M monepedHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHusi. MexaHn4eckue BOJIHbBI B TBEPIOM Tele, CEHCMUYECKHE BOTHBI.

3ByK. 'poMKOCTB 3ByKa 1 BbIcOTa ToHA. OTpaskeHue 3Byka. MIH(pa3ByK U yIbTpa3ByK.

Jemoncmpayuu.
» HaGmonenue koneGaHuil Ten MO/ 1EHCTBUEM CHIIBI TSXKECTH U CHITBI YIIPYTOCTH.

* HaGmonenue koneGanuil rpy3a Ha HUTH U Ha MPYKUHE.

» HaOmroneHue BEIHYXIEHHBIX KOJICOAHUI 1 pe30HaHcA.

* PacnpoctpaneHue npoAoIbHBIX U IONEPEUHBIX BOJIH (Ha MOJIENN).
* HaOnroseHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

*  AKYCTHYECKHUI pEe30HaHC.

Jlabopamopnuie padbomul u onvimel.
* OnpeneneHue 4acTOTHI M MEpUOJIa KOJIeOAHU MAaTEMaTHIYECKOTO MasiTHUKA.

* OnpezneneHue 4YacTOTHI U MEpHOJa KoJIeOaHUN NPY>KUHHOTO MAasTHUKA.

* HccrnenoBanne 3aBUCUMOCTH TepuoAa KoJeOaHUMN IMOJBEIICHHOTO K HHUTH Tpy3a OT JJIHHBI

HUTH.
» HccnenoBanue 3aBUCHMOCTH MEPHOA KOJICOAHMIA TPYKHHHOTO MasiTHUKA OT MAcChI Tpy3a.
» IIpoBepka He3aBUCMMOCTU IepuoJa KoieOaHUN Tpy3a, MOJBEIICHHOTO K HUTH, OT MAacChl

rpysa.

*  OnbITBl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Iepuoja KojeOaHH MPYKMHHOTO MAasTHHUKA OT
MAaccChl rpy3a 1 )KECTKOCTH NPYKUHBI.

* UM3mepenue yckopeHHst CBOOOTHOTO MaeHUSI.

Pa3nes 10. DieKTpoMarHuTHOE 10JIe M 3JIEKTPOMATHUTHBIE BOJIHBI.

DONEeKTpOMarHUTHOE IOJIe. DJIEKTPOMATHUTHBIE BOJHBI. (CBONCTBA 3JEKTPOMArHUTHBIX BOJIH.
[IIkana 3:71€KTPOMarHUTHBIX BOJIH. MICIIOIb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH Il COTOBOH CBSI3H.

DJieKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoJIHOBbIE CBOMCTBA CBETA.

Jemoncmpayuu.
» CBolicTBa IEKTPOMArHUTHBIX BOJIH.

 BoiHOBEIE CBOMCTBA CBETA.

Jlabopamopusie padomot u onvimel.
» U3ydeHne CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOUIBHOTO Tele(oHa.

Pa3nes 11. CBeToBbIe sIBJICHUS.
JlyyeBas monens cBeta. Mcrounuku ceta. [IpsimonuHeiiHOoe pacpocTpaHEeHUE CBETa. 3aTMEHUS
Connna u Jlynsl. Otpaxenue cBera. [lnockoe 3epkano. 3aKOH OTpaKEHUs CBETA.
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[Ipenomnenue cBeta. 3akoH mpenomieHusi cBeta. llolHOe BHYTpeHHEE OTpaKeHHE CBETa.
Hcnonp30BaHuE MOJHOTO BHYTPEHHETO OTPAXKEHHS B ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox nmydeir B nuH3e. Ontuueckas cuctema ¢oToanmapara, MUKPOCKOIA M TEJIECKOIa.
['na3 kak ontuyeckas cuctema. bi3opykocTs U JaIbHO30PKOCTb.

Pasznoxenue Oenoro ceeta B crnekTp. OmbiThl HbtoToHa. CroXeHHE CIEeKTPaIbHBIX IBETOB.
Hucnepcus ceera.

Jemoncmpayuu.
* IlpAMonuHelHOE pacIpOCTpaHEHUE CBETA.

* OrtpaxeHue cBera.

* [lonyuenne nzo0paxeHuil B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
» IIpenomiienue caerta.

*  OnTuveckuil CBETOBO.

* Xop yueil B coOuparomieit Junse.

e XoJ 1y4yeH B pacCEUBAIOLICH JINH3E.

* [lonyuenue nzo0paxeHuil ¢ MOMOUIbIO JIH3.

* Ilpunnun geiictBus goroanmnapara, MUKPOCKOIA U TEJIECKOIIA.
e  Mogenb riaaza.

* Pasnoxenue 6enoro cBeTa B CIIEKTP.

* Tlonydenue Oenoro cBeTa Npu CIOKEHUH CBETA Pa3HBIX 1[BETOB.

Jlabopamopnuie pabomul u onvimel.
* HccrnenoBanue 3aBUCHMOCTH yIila OTPa)KEHUS] CBETOBOTI'O JIyda OT yrja MaJeHusl.

° I/IByI-ICHI/IC XapaKTCPpUCTUK I/I306pa)KCHI/I$I npeaMeTa B IJIOCKOM 3€pKaJic.

° I/ICCJ'IGI[OBaHI/Ie 3aBUCUMOCTH YyTIJjia IMPEJIOMIICHUA CBE€TOBOI'O JIyda OT yIjia IMaJgCHHsA Ha I'paHUIC
«BO3AYX—CTCKIIO».

» [lonydeHue n300paxxeHMA ¢ TOMOIIBIO COOUPAIOIICH JTHH3BI.

* Ormpenenenue GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOUPAIOIICH TUH3BI.

*  OmpITHI MO PA3JI0KEHUIO OEJIOr0 CBETA B CHEKTP.

*  OmbITH O BOCHPUATHIO [IBETA IPEIMETOB MPHU MX HAOIIOIEHUU Yepe3 IIBETOBBIE (DMIBTPHIL.

Pasznen 12. KBanToBBIC sIBJICHHS.

Oneitel Pezepdopna u muianerapHas mojenb atoma. Moxens aroma bopa. Hcnmyckanue u
IIOTJIOIIEHHUE CBETa aTOMOM. KBaHThI. JIMHENYaThIE CIIEKTPHI.

PagnoaktuBHOCTh. Anbga, 6eTa- 1 raMmma-uznyudenus. CTpoeHue aTroMHOro saapa. Hykmonnas
MOJEeNb aTOMHOro siapa. M3otonel. PagnoaktuBHbele npeBpamienus. [lepuoa momypacnaga aTOMHBIX
Aanep.

SnepHble peaknuu. 3aKOHBI COXPAHEHMs 3apsJ0BOTO UM MacCOBOIO YHCEN. DHEPrusi CBS3H
aTOMHBIX saep. CBsi3b Macchl U 3Hepruu. Peakuun cuHTe3a U jeneHus sep. VIcTOUHUKH »HEpruu
ConHua u 3B€31.

Snepnas sHepretuka. JledcTBUs paguoOaKTUBHBIX U3JTYYCHUN HA )KUBBIE OPraHU3MBbI.
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Jemoncmpayuu.
*  CrnexTpbl U3Ty4YEHHUS U TOTJIOMICHUS.

*  CHexTpbl pa3Iu4HbIX Ia30B.

» CnexTp BomOpoJa.

* HaGmonenue TpekoB B kamepe BuibcoHa.

* Pabota cuéTurka HOHU3UPYIOUINX H3IIy4YEHUH.

» Peructpanus nsmydeHust NpupoOaHBIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopusie padomot u onvimel.
* HaOnroneHnue CrIONIHBIX ¥ IMHEWYATBIX CIIEKTPOB U3ITYUYCHHUS.

* HccremoBaHue TpPEKOB: HW3MEpEHHE OHHEPrUM YacTUIBI 10 TOPMO3HOMY TyTH (110
dotorpadusam).

* H3mepenue paanoakTUBHOTO (oHA.

IHoBTOPHUTEIBbHO-0000 1AM MOTYJIb.

[ToBTOpHTENHEHO-0000IIAOIIMIT MOAY/Ih TMpEAHA3HAUEH [JIsl CHCTEMaTH3alluu W 0000IIeHUs
MIPEIMETHOTO COJCPKAHWS M OIbBITa JIEATEIBHOCTH, NMPUOOPETEHHOTO TPU M3YYECHHWH BCETO Kypca
Gu3MKM, a Takke sl MOATOTOBKM K OCHOBHOMY TOCYIApCTBEHHOMY JK3aMeHY Mo (u3uke ams
o0yyJaromuxcs, BBIOpaBLIMX 3TOT yYeOHBINH MpeMeT.

[Ipu u3yyeHUM AAHHOTO MOAYJIS PEATH3yIOTCS U CUCTEMATU3HPYIOTCS BUABI ACSTENbHOCTH, HA
OCHOBE KOTOPBIX OOECIeYMBACTCS JIOCTIDKEHUE NPEIMETHBIX M METANPEAMETHBIX IIaHHUPYEMBIX
pe3ynbraToB 00ydeHHs, (HOpPMHpPYeTCS eCTECTBEHHOHAaydHass T'PAMOTHOCTh: OCBOCHHE HAyYHBIX
METOJIOB UCCIICIOBAHUS SBICHUI PUPOJIBI M TEXHUKH, OBJIAJICHUE YMCHHUSIMH OOBSICHAThH (PU3HUECKHE
SBIICHUS, TPUMEHsSl TONy4eHHbIC 3HAHMs, pelmaTh 3aJayd, B TOM 4YHCIIE KaueCTBEHHBIE H
SKCIIEPUMEHTAJIbHBIE.

[IpuHIMTIMANBHO NESTENPHOCTHBIA XapaKTep JAAHHOTO pa3jiella peaqu3yeTcs 3a CYET TOro, 4To
00yJaroIuecs BBIMOJHSIIOT 33/I1aHUs, B KOTOPBIX UM IMPEIIaraeTcs:

Ha OCHOBE IOJIYYCHHBIX 3HAHWN Paclo3HAaBaTh M HAYYHO OOBSACHATH (DU3MYECKHE SIBICHUS B
OKpY>Karolel MpUpo/ie U OBCETHEBHOM KU3HU;

WCIIOJIb30BaTh HAayYHble METOJIbI HUCCIIEOBaHUS (PU3MUECKHUX SBJICHUN, B TOM 4YHUCIE s
MIPOBEPKHU THITOTE3 U TIOTYICHHSI TCOPETUICCKUX BBIBOJIOB;

OOBSICHSTh HAYYIHBIC OCHOBBI HAaNOOJIEe BKHBIX JTOCTIKEHUH COBPEMEHHBIX TEXHOJIOTHH, HAIIPUMeED,
MPAKTUYECKOT'0 UCIOIB30BAHUS PA3IUYHBIX UCTOUYHUKOB YHEPTHUH Ha OCHOBE 3aKOHA MPEBPAIICHUS U
COXPAaHEHHUS BCEX MU3BECTHBIX BHIOB YHEPTHH.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenue pu3ukyu Ha ypoBHE OCHOBHOIO OOIIEro 0Opa30BaHMs HAIPABJIEHO Ha JIOCTHIKEHUE
JIMYHOCTHBIX, MCTAITPCAMETHBIX U NPCAMCTHBIX O6paSOBaT€JIBHBIX PE3YyIbTATOB.

B pesynbraTte uzyuenust (uU3MKU Ha YPOBHE OCHOBHOTO OOLIET0 00pa3oBaHUs y 00y4aromerocs
OynyT chopMUpOBaHBI CIIETYIOUINE JIMYHOCTHBIE PE3YNIBTATH B YACTH:

® 1) NaTpUuoOTUIECCKOIo BOCIIUTAHUSA:
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[ mposiBIeHNEe WHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSTHHIO POCCHMCKOW (PU3NYECKOM
HayKHU;

] IEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSIM POCCUNCKUX YUEHBIX-(DU3HUKOB;
2) rpaJaaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

(] TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYX/JEHMU OOIIECTBEHHO 3HAUYMMBIX U 3THYECKUX
npo6JeM, CBA3aHHBIX ¢ MPAKTUYECKUM NIPUMEHEHUEM JIOCTHKEHUH (PHU3HKH;

] oco3HaHKE BaKHOCTU MOPAJIbHO-3THYECKUX MPUHITUIIOB B JEATEIBHOCTH YUEHOTO;
3) 3cTeTHYEeCKOro BOCIIMTAHMS:

[ BOCHpHATHE ICTETUYECKUX KayecTB (PU3MUECKON HayKu: €€ rapMOHHYHOI'O MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0O MO3HAHUSA:

(] oco3HaHHWe HEHHOCTH (M3NYECKOH HAyKH KaK MOIIHOTO WHCTPYMEHTa MO3HAHUS MHpA,
OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BaKHEHMIIEH COCTABIAIOIEN KYIbTYpPBI;

(] pa3BuTHE HAyYHOH J1I0003HATEIHLHOCTH, UHTEPECA K UCCIIEI0BATENIbCKON A TETbHOCTH;
5) popmupoBaHust KyJbTYpPbl 310POBbSl H IMOLMOHAJIBHOIO 0J1aTrON Oy YHsI:

) oco3HaHue 1IEHHOCTH Oe30macHoro o0pas3a KU3HU B COBPEMEHHOM TEXHOJIOTHUECKOM MUpE,
BaYKHOCTHU MpaBWJI 0€30MaCHOTO MOBEJIEHUS Ha TPAHCIOPTE, Ha J0POrax, ¢ AJNEKTPUUECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B JOMAIITHUX YCIOBHUSAX;

] copMHUpOBaHHOCTH HaBbIKA pedIIeKCHH, IPU3HAHUE CBOETO MPaBa Ha OMIMOKY U TaKOTo ke
IpaBa y ApYyroro 4ejJoBeKa;

6) TPy10BOr0 BOCIMTAHUA:

[l aKTMBHOE yY4aCTuC B PCHICHHU HNPAKTUYCCKUX 3alayd (B paMKax CCMbHU, O6pa3OBaTCJ'H:HOI71
opranusanuu, ropozaa, Kpaﬂ) TEXHOJIOTMYSCKON U COIMaJIbHOM HaITpaBJICHHOCTH, Tpe6YIOH_II/IX B
TOM 4HUCJIC U (bl/ISI/I‘IeCKI/IX 3HaHPII>i;

] mHTEpEC K MPAKTHYECKOMY U3YyUeHHIO podeccuii, CBI3aHHBIX ¢ (PU3HUKOM;
7) 3KOJIOrHYEeCKOr0 BOCIIUTAHMS:

[J opueHTalusi Ha MNpUMEHEHHE (U3MUECKUX 3HAHUW g pelieHus 3aaad B o0JacTH
Oprnca}omep”I CpCanbl, MIaHUPOBAHUA IMOCTYIIKOB U OLICHKH MX BO3MOXKHBIX HOCJIG[[CTBI/Iﬁ JJISA
OKpY>Karolleu Cpebl;

0 oco3HaHMeE TI00aILHOIO XapaKkTepa KOJIOTHICCKUX HpO6J’ICM n HYTeﬁ HUX PCHICHU A,
8) aJanTalu K USMEHAIOIUMCH YCJI0BUAM COMATbHOH U I[pHpO}:[HOﬁ Cpeabl:

(1 moTrpeOHOCTP BO B3aMMOJACWUCTBUM IPHU BBHINOJIHEHUH HCCIEJOBAHUNH M IPOEKTOB
(bu3n4ecKoil HalPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUAM JPYTHX;

[] MOBBIIIICHUE YPOBHA CBOCH KOMIIETCHTHOCTH Uepe3 NPAKTUICCKYIO JCATCIIbHOCTD,

(1 morpeOHOCTH, B (POPMHUPOBAHMHM HOBBIX 3HAaHUI, B TOM uucie (OpMYyIHpPOBATh HJEH,
MOHSITHS, TUTIOTE3bI 0 (PU3NIEeCKUX 00BEKTaX M SBICHUSIX;

[J oco3Hanue ne(PUIIMTOB COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;

[} mmaHupoBaHKUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHMIA;
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U CTPECMJICHHUC aHAJIM3UPOBATH U BBIABIIATH B3AUMOCBA3HU IIPUPOIELI, O6H_IeCTBa N 5KOHOMHMKH, B
TOM YHUCJIE C UCITIOJIB30BaAHUECM (1)I/ISI/I‘ICCKI/IX 3H3HHI>1;

[J omeHKa CBOMX JCHCTBUH C YYETOM BIMSIHUSA Ha OKPYXAIOIIYI0 CpeAy, BO3MOXHBIX
r7100a1bHBIX MOCIEICTBUMA.

METANPEJMETHBIE PE3YJIbTATHI

B PE3YIbTATC OCBOCHUS IMPOTrpaMMBbI IO (bI/I3I/IKe Ha YpOBHC OCHOBHOTO O6I.l.[€l“0 06p330BaHI/I${ y

o6yqa10meroc;1 6y,Z[yT C(bOpMI/IpOBaHBI MeTalpeaAMETHbIC pe3yabTarThl, BKIIIOYAIOIIHEC

IMO3HAaBaTCJIbHBIC YHUBCPCAJIbHBIC y‘-IC6HI)IC )ICfICTBHSI, KOMMYHUKATUBHBIC YHHUBCPCAJIbHBIC y‘-Ie6HI)Ie

NEHCTBUS, pEryJIATUBHbBIE YHUBEPCAJIbHbIE YUeOHBIE JCHCTBUS.

ITo3naBaTebHBIC YHHBeEPCAJIbHbIC YUYeOHbIC el CTBHUS

Bba3oBble Jornyeckue aeicTBus:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKN 0OBEKTOB (SIBJICHHUI);

YCTaHABIIMBATh CYIIECTBEHHBIM TPU3HAK KIacCHU(DHUKAIMKM, OCHOBAHHS I OOOOIICHUS W
CpaBHEHMUS,

BBISIBJISITH 3aKOHOMEPHOCTHM W TPOTHBOpEUMs B paccMaTpuBaeMbiX (akTax, AaHHBIX U
HAOJIOJICHUSX, OTHOCSAIIUXCS K (PU3NIECKUM SBIICHHSIM;

BBIABJIATH HPUYIHUHHO-CJICACTBCHHBIC CBA3U IPU U3YUCHUU (pI/ISI/ILICCKI/IX SIBJICHUH U mponeccos,
ACJIaTb BBIBOJABI C HCIIOJB30BAHHUEM JCAYKTUBHBIX W HWHAYKTUBHBIX YMO38.KHIO‘ICHHI>’I,
BBIABHUI'aTh THITIOTC3bI O B3aUMOCBA3AX (I)I/I3I/I‘IGCKI/IX BCJIMYMH,

CaMOCTOSITENIFHO BBIOMpATh CIOCOO pemieHus y4deOHOW (U3MYecKol 3anauu (CpaBHEHUE
HECKOJIbKUX BapHaHTOB PELICHHs, BEIOOp HanboJiee MOAXOASIIEro ¢ YU€TOM CaMOCTOSATENBHO
BBIJICJICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBaTeabcKkue AeiicTBHS.

HCII0JIb30BAaTh BOIIPOCHI KaK I/ICCJIC,Z[OBaTeJIBCKI/Iﬁ HHCTPYMCHT I1IO3HAHMA,

NpoBOAUTL IO CAMOCTOSATCIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECIIOKHBIN (I)PI3PI‘-ICCKPII>1
OKCIICPUMCHT, HeOOJIBIII0E HUCCICIOBaHUC (bl/ISI/ILIeCKOFO SABJICHUA,

OLICHMBAaTh HA MPUMEHUMOCTb U JOCTOBEPHOCTb MH(OpPMAIMIO, IOJYyYEHHYIO B XOJ€
UCCIIEA0OBAHUS UIN DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POPMYIUPOBaTH OOOOLICHUSI M BBIBOJABI IO pe3yJabTaTaM IPOBEIEHHOTO
HaOJII0JICHNS, OTIBITA, UCCIICTOBAHMS;

MIPOTHO3UPOBATh BO3MOXHOE JaibHEiIIee pa3BUTHE (U3NYECKUX IPOIECCOB, a TaKKe
BBIJIBUTATh MPEATNOI0KEHUS 00 UX pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

Pa6ora ¢ undopmaumeii:

MPUMEHSATH Pa3IMYHbIE METOBI, HHCTPYMEHTHI U 3aIPOCHI P TIOMCKE M 0TOOpE HpOopMaIuu
WIN JTAHHBIX ¢ yYETOM MPEATIOKEHHON yueOHOH Ppu3nuecKoil 3a1auu;

aHaJM3UPOBaTh, CUCTEMATH3HUPOBATh M WHTEPIPETUPOBATh MH(POPMAIIUIO PA3TUYHBIX BUIOB U
dbopm mpecTaBeHUS,
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CaMOCTOSITENILHO ~ BBHIOMpATh ONTHUMAlbHYIO (QopMy TpeiacTaBieHHs WHGOpPMALUU |
WLTIOCTPUPOBATH pellaeMbIe 33J1a4M HECJIOKHBIMU CXEMaMH, JTHarpaMMaMH, HHOH rpaduKor 1
UX KOMOUHAIIASIMU.

KoMMyHMKaTHBHBbIE YHHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUSA:

B XoJie OOCYXJeHUs ydeOHOTro Marepuala, pe3yidbTaToB Ja0OpaTOPHBIX pabOT M MPOCKTOB
3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI M BBICKA3bIBATh WJICH, HAIICJICHHBIC HA
pelIeHue 3a/1a4u ¥ NoJIep:KaHie 01aroxKenaTeIbHOCTH OOIIECHNUS;

COIIOCTABJISITh CBOU CYXJACHUA C CYKACHUAMU APYIrUX YYaCTHUKOB Jualiora, OGHE[IJY)KI/IBaTB
pas3imuuc U CXO0ACTBO HOSI/IHI/Iﬁ;

BBIpAXXaTb CBOXO TOYKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,

HY6J'II/I‘{HO MNpEACTABIAThL PC3YJIbTAThl BBIIIOJIHCHHOT'O (bI/I3I/I‘-ICCI(OFO OIIbITa (BKCHCpI/IMeHTa,
HUCCIICO0OBaHUA, HpOGKTa);

MIOHMMATh W UCHOJb30BaTh NPEUMYIIECTBA KOMaHAHOW M HMHIMBUIYaJbHOW pabOTHl IMpHU
pelIeHNN KOHKPETHON (U3NYECKOI MPOOIEMBI;

MPUHUMATH IEJIM COBMECTHOM NEATEIbHOCTH, OPTaHU30BBIBATh ACHCTBHS MO €€ JOCTHKEHUIO:
pacrtpenensaTh poyi, OOCYXIaTh MPOIECCHl M Pe3yiIbTaThl COBMECTHOW pPabOThI, 0000maTh
MHEHHS HECKOJILKHUX JIOJIEH;

BBIIIOJIHATE CBOIO 4YaCThb pa6OTBI, AOCTHUTrasA KAaUCCTBCHHOI'O pE3yJibTaTa IO CBOCMY
HaIIpaBJICHUIO 1 KOOPANHUPYA CBOU ﬂeﬁCTBHH C IPYIriMH 4JICHAMHU KOMAHAbI;

OIICHMBATh KAa4yeCTBO CBOETO BKJaJa B OOIIMI MPOAYKT IO KPHUTEPUSIM, CaMOCTOSTEIHHO
c(hOpMYyITUPOBAHHBIM YYaCTHUKAMH B3aUMO,ICHCTBUSI.

Pel"yJ’IﬂTI/IBHLIe YHUBEpPCAJbHBIC yqeﬁnble JecTBUA

Camoopranusanus:

BBISIBIISATh TIPOOJIEMBI B JKM3HCHHBIX W YYCOHBIX CHUTYalMsX, TPEOYIOIIUX JUIS PEUICHHUS
(hU3UYECKUX 3HAHU;

OpPUEHTHPOBATHCS B PA3NMUYHBIX MMOAXO0JAX NPUHATHS pELICHUH (MHIMBHUIYyalbHOE, MPUHATHE
peleHus B IpyIe, IPUHATUE PEIICHUI IPyIIoil);

CaMOCTOSITENIbHO ~ COCTAaBJISITh ANTOPUTM pellieHus (U3MUecKoW 3ajaud  WIM  I[JIaHa
UCCIIEOBAaHUSI C Y4€TOM UMEIOIIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MPE/JIaracMble BApHUAHThI PEILICHHIA;

ACJ1aTh BBI60p 151 6paTB OTBCTCTBCHHOCTD 3a PCUICHUC.

CaMOKOHTPOHB, MO OHAJbHBIA HHTEJJIEKT:

AaBaThb aICKBATHYIO OLICHKY CUTYyallMU U NpCajiarathb jiaH eé HN3MCHCHMUA,

OOBSICHATh TMPHUYMUHBI JOCTKEHHUS (HEAOCTHKEHHS) pe3ylbTaTOB JEATEIbHOCTH, IaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPCKTHUBBI B JCATCIIbBHOCTDH (B TOM 4YHCJIC B XOJ BBbIIIOJITHCHHUA (1)I/I3I/I‘~ICCKOFO
HUCCIICOOBAaHUA HIIN HpOCKTa) Ha OCHOBC€ HOBBIX O6CTO$IT€J'IBCTB, M3MCHHUBIINXCA CHTyaHHﬁ,
YCTaHOBJICHHBIX OH_II/I6OK, BO3HHUKIIHNX pr,Z[HOCTeI‘/JI;
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OLCHUBATH COOTBCTCTBUC PE3YyJibTAaTa LCIIN U YCIIOBUSAM;

CTaBUTb CeOs Ha MECTO APYroro 4ejoBeKa B XOJ€ CHOpa WM JAUCKYCCHU Ha HAYYHYIO TEMY,
IIOHMMATh MOTHUBbI, HAMEPEHUS U JIOTUKY JAPYroro;

MpU3HABaTh CBOE MPABO Ha OLIMOKY MPH pelieHnu GU3NUECKHX 3a/1a4 WK B YTBEP>KACHHUIX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPaABO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K xoH1y 06yuenus B 7 kjacce npeMeTHBIE pe3yIbTaThl HA 6230BOM YpPOBHE JOJKHBI OTPaKaTh

c(OPMHPOBAHHOCTH Y O0YHAIOIIUXCS YMEHUI:

HUCITOJB30BAaTh IOHATHA: (1)I/ISI/II-IGCKI/IC U XHUMHYCCKHE ABJICHUA, Ha6JHOI[eHI/Ie, 9KCIICPUMCHT,
MOJIeNb, TUIIOTE3a, €AMHULIBI (PU3NYECKUX BEIUYHH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEPIOE, JKHAKOE, Tra3000pa3HOE), MEXaHWYECKOe JBWKEHHE (paBHOMEpPHOE,
HEpaBHOMEpHOE, NPSMOJIMHEHHOE), TPacKTOPHs, PAaBHOICHCTBYIOMIAS cHia, aehopMarius
(ympyras, maacTudeckas), HeB€COMOCTh, COOOIIAOIITUECS COCY/IBI;

paznuuath sBieHus (audd@ysus, TemnoBoe MABMKEHHWE YACTHUI] BEIIECTBA, PaBHOMEPHOE
JBIDKEHHE, HEPAaBHOMEPHOE JIBM)KCHHE, HHEPIIHSI, B3aUMOJICHCTBHUE TEJ, PABHOBECHE TBEPIIBIX
TeJ C 3aKPeIIEHHOW OCBIO BpalleHUs, epeada JaBIeHUs TBEPABIMUA TEIaMH, KUIKOCTIMH U
razamu, aTMoc(epHoe JaBJICHHE, IIaBaHWE TEJ, MPEBPAIICHUS MEXaHUYECKOW JSHEPTUu) IO
OMHCAHUIO UX XapaKTEPHbIX CBOWCTB U HAa OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JaHHOE
(busnyecKoe SBICHHE;

pacrno3HaBaTh MPOSBICHHE M3YYEHHBIX (U3NYECKUX SIBICHHUN B OKPYXKAIOLIEM MHUpPE, B TOM
yrcae (U3NYECKHe SBICHUS B MPHUPOJE: MPUMEPHI IBIKEHUS C Pa3TUYHBIMU CKOPOCTSIMH B
KUBOM M HEXKHMBOW NPUPOAE, ACHUCTBUE CWIBI TPEHUS B IIPUPOAEC U TEXHUKE, BIIMSIHUE
aTMOC(EpHOTro AaBJICHHS Ha KUBOW OpPraHu3M, IJIaBaHHE PbIO, pplyaru B TeJe YeJOBEKa, MpU
3TOM IEPEBOJUTh IMPAKTHUECKYIO 3ajady B Yy4eOHYI0, BBIIENATH CYLIECTBEHHbIE CBOMCTBa
(mpu3HaKM) GU3NUECKUX SBICHHUIA;

ONKCHIBATh HM3yYCHHBIC CBONCTBA Tell W (U3MUYECKUE SIBICHUS, WCIONB3ysd (pu3udeckue
BEITMYUHBI (Macca, 00BEM, TIIOTHOCTh BEUIECTBA, BPEMsI, MyTh, CKOPOCTh, CPEIHSISI CKOPOCTbD,
CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC Tella, CHIIa TPEHUs, NaBjieHue (TBEPAOTo Tela, )KUIAKOCTH,
ra3a), BRITAIKMBAIOIIAS CHJIa, MEXaHHUYECKas paboTa, MOIIHOCTb, TUICUO CHJIBI, MOMEHT CHIBI,
KOX((UIIMEHT TIOJIE3HOTO JCHCTBHSI MEXaHU3MOB, KHHETUYECKasl U TIOTCHIIMATbHAS dHEPTHS),
IpH ONMHUCAHWH MPABWIBHO TPAKTOBATh (DM3MUECKHI CMBICIT HUCIOIB3YEMBIX BEIWYHH, UX
0003HAYCHHSI U €IUHUIBI (DU3UUECKUX BENWYMH, HAXOAUTh (DOPMYIIBI, CBSI3bIBAIOIINE JaHHYIO
(GU3NYECKYIO BEIMYMHY C JIPYTUMH BEIMYUHAMU, CTPOUTH TPAPUKH H3yYCHHBIX 3aBHCUMOCTEH
(UBUYECKUX BEJIMYUH;

XapaKTepu3oBaTh CBOMCTBA TeJ, (hU3MYECKHE SIBICHHS W TMPOLECCHl, HCIOJIB3Ys IpaBHIIa
CJIOKeHUsl cuil (BIOJIb OJHOM mpsiMoM), 3akoH I'yka, 3akon Ilackans, 3akoH Apxumena,
MIPaBWJIO PaBHOBeCHs phlyara (0JI0OKa), «30JI0TOE MPABUIIO» MEXAaHUKH, 3aKOH COXpaHEHUs
MEXaHUUYECKON AHEPruH, NMPU 3TOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3alMCHIBATh
€ro MaTeMAaTUYECKOE BBIPAKEHUE;

00BSACHATH (1)I/I3I/I‘leCKI/IC SABJICHUA, ITPOLCCCHI U CBOMCTBa TCJI, B TOM 4YHCJIC M B KOHTCKCTC
chyauHﬁ MPAKTUKOOPUCHTUPOBAHHOI'O XapaKTEpa: BBIABIATE IMMPUUYHMHHO-CICICTBCHHBIC
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CBSI3H, CTPOUTH O0BSCHEHHE U3 1—2 TOTHYECKHX MIaroB ¢ OMOpoii Ha 1—2 M3y4eHHBIX CBOMCTBA
(bu3nyecKux sIBICHUN, GU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemate pacy€THbIe 3a1a4u B 1-2 JEHCTBHS, UCTIONB3Ys 3aKOHBI M ()OPMYIIBI, CBS3BIBAIOIINE
¢dbu3nueckre BEIMYMHBL: HA OCHOBE aHAIM3a YCIOBHS 3aJaud 3aMUCHhIBATh KPaTKOE YCIOBHE,
MOJCTaBIATh (PU3MYECKUE BEIWYUHBI B (OpPMYIbl U TMPOBOAUTH pACYETHI, HAXOIUTh
CIIpaBOYHBIC JTaHHBIC, HEOOXOAMMBIC I PEIICHHsS 3a/1a4, OICHUBATh PEATUCTUIHOCTD
MOJTy4eHHOU (PU3UYECKON BEITHMYNHBI,

pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOXXHO PELIMTh MPHU MOMOLIM (U3NYECKUX METOAOB, B
OINMCaHUU HCCIIEI0BaHMs BBIICNIATh IPOBEPsieMOe MPEAINooKeHHe (TUIOoTe3y), pa3iuyarbh U
MHTEPIPETUPOBATH MOTYYEHHBIN pe3yabTaT, HAXOIUThH OIIUOKHU B XOJI€ OIBITA, JI€JIaTh BHIBOJIbI
II0 €T0 pe3yJbTaTaMm;

MIPOBOAMTH OMBITHl 1O HAOTIOACHUIO (PU3UYECKUX SBICHUA WM (U3MUECKUX CBOMCTB TEIN:
dbopMynupoBaTh MpOBEpsieMble MPENOIOKEHUS, COOUpaTh YCTAaHOBKY M3 MPEAIOKEHHOTO
000pynoBaHus, 3aMUCHIBATH X0 OIbITa U (POPMYIUPOBATH BBIBOIBI,

BBIMOJHATh NPSAMbBIE H3MEPEHUS DPACCTOSIHMS, BPEMEHH, Macchl Tela, 00bEMa, CHIIBI U
TeMIepaTypbl C UCIOJIb30BAHUEM aHAJIOTOBBIX M LHU(POBBIX MIPUOOPOB, 3aIIMCHIBATH TOKa3aHUS
puOOPOB ¢ YUETOM 3aJaHHOU aOCOTIOTHON MOTPEIIHOCTA U3MEPEHUI;

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTH OJIHOM (PU3WYECKOW BEJIMYMHBI OT JPYrod ¢
HCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JBUKYILETOCS TeJla OT
BPEMEHH JBIDKEHHUSI TeJa, CHJIbI TPEHUsl CKOJILKEHHUS OT Beca Tella, KadecTBa 0O0pabOTKU
MMOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CHUJIbI TPEHUS OT IUIOLIAU CONPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTH OT YIJWHEHUS MPYKUHBI, BHITAJTKUBAIONIEH CHUIIBI OT 00BEMA MOTPYKEHHOM YacTH
Tea W OT TUIOTHOCTH >KUIKOCTH, €€ HE3aBUCHUMOCTH OT IJIOTHOCTH TeJa, OT TIyOWHBI, Ha
KOTOPYIO TIOTPYKEHO TEJI0, YCJIOBUMN TUTABAHUS TEJl, YCIOBHUM PaBHOBECHS pbhluara u OJIOKOB),
y4acTBOBaTh B TUIAHUPOBAHUU y4EOHOTO HCCJIEIOBAaHUS, COOMPATh YCTAHOBKY U BBITIOTHSTH
U3MEpeHus, CcleAys TNpeUIOKEHHOMY IUIaHy, (UKCUPOBATh pPe3yJbTaThl IMOJIYYEHHOU
3aBUCUMOCTH (PU3MUYECKUX BEJIUYMH B BHUJC MPEIJIOKEHHBIX TaOMUIl W TpadukoB, eiaTh
BBIBO/JIBI 110 PE3YJIbTaTaM UCCIIEIOBAHUS;

MPOBOJIUTH KOCBEHHBIE M3MEPEHUsI (PU3MUECKUX BEIMYUH (IJIOTHOCTh BEILECTBA >KUIAKOCTH U
TBEPAOTO Tela, CUAa TPEHUS CKOJIBKEHHUs, NaBJICHHE BO3[yXa, BBITAJIKHUBAIOLIAs CHIIA,
NeiCcTByIOl[as Ha MNOTPYXKEHHOE B JKUJIKOCTh Te€NO0, KOIPPHUIMEHT NOJE3HOro JeHCTBUS
IIPOCTBIX MEXAHW3MOB), CIEAyS MPENJOKEHHOW WHCTPYKIMM: IPU BBIIOJHEHUU W3MEPEHUMN
coOMpaTh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY U BBIYUCIISATH 3HAUEHHE NCKOMOM BEJTUYMHBI;

coOroAaTh MpaBuiia TEXHUKH 0€30MacCHOCTH MpHU padoTe ¢ 1a00paTOPHBIM 000PYAOBAHHUEM;

YKa3bIBaTh TPUHIMIGI JIEHCTBUS MPHOOPOB M TEXHUYECKHUX YCTPOWCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOIINECS COCY/Ibl, OapOMETp, phlyar, HOJBM)KHBIA U HEMOIBUKHBIA OJIOK,
HaKJIOHHAs! MJI0CKOCTb;

XapaKTepu30BaTh MPHUHLMIIBI JACHCTBUS U3YYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMopol Ha HX omnucaHus (B TOM 4YHCIE: MOALIMIHUKH, YCTPOHCTBO BOJONPOBOJA,
TUIPaBIMYECKUA TPEecC, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeOMETpP), MCIONb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SBICHUH M HeoOXoAuMble (U3MUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;
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MPUBOJIUTH MPUMEPHI (HAXOIUTh WH(MOPMAIMIO O TPUMEpax) MPAKTUYECKOTO UCTOIb30BaAHUS
(MBUYECKUX 3HAHHWK B TTOBCEAHEBHOM KU3HU 7151 o0ecreueHnust 0€30MMacHOCTH MIPH OOpaIieHUN
¢ mpubopaMu U TEXHHUUYECKUMHU YCTPONCTBAMHU, COXPAHECHMS 3OPOBbS M COOIIOACHUS HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPYKaIOIIEH Cpee;

OCYIIECTBISATH OTOOP MCTOYHMKOB MH(popManuu B MHTepHETE B COOTBETCTBUH C 3aJaHHBIM
MOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCA 3HAHUN M TYTEM CPABHEHUSA Pa3JIMYHBIX
MCTOYHUKOB BBLICTATh MH(POPMALIMIO, KOTOpAs SABJSAETCS MPOTUBOPEUYMBOM WIIM MOXKET OBITh
HEJI0CTOBEPHO;

UCIOJb30BaTh IPH BBINOJIHEHUM Y4eOHBIX 3aJaHUi HAy4HO-TIOMYJIAPHYIO JIUTEPaTypy
(Gbu3MYECKOro coAepXaHUs, CIpaBOYHBbIE MaTepuaibl, pecypchl cetu HHTepHeT, BiIaaeThb
npuéMaMi KOHCIIEKTHPOBAaHUSI TEKCTa, MpeoOpa3oBaHUs WHGOpPMAIMKA U3 OJHON 3HAKOBOH
CUCTEMBI B IPYI'yIO;

co3/aBaTh COOCTBEHHBIC KpaTKWE THChbMEHHBIE W YCTHBIE COOOIIEHUS HAa OCHOBE 2—3
HMCTOYHHMKOB MH(pOpMaNu PU3NIECKOTO CONECPIKAHUS, B TOM YHCIIC MMYyOJIMYHO JeIaTh KPAaTKHE
COOOIIEHUsI O pe3yybTaTax IMPOSKTOB MM Y4YSOHBIX WCCIICIOBAaHUM, NPH 3TOM TI'PAMOTHO
UCIIOJIb30BaTh U3YUYCHHBIN MOHATHIHBIN anmapaT Kypca (GU3UKH, COMPOBOKAATh BBICTYILICHUE
[IPE3CHTALNEH;

IIPU BBITIOJIHEHUU YYEOHBIX MMPOECKTOB M UCCIIEAOBaHUN paclpeaesaTh 0043aHHOCTH B TPYIIIE B
COOTBETCTBUHM C IIOCTaBJICHHBIMHU 3aJlayaMu, CJIEIUTHh 3a BBIMOJIHEHUEM IUIaHa JEWCTBHM,
aJICKBaTHO OIIEHUBATh COOCTBEHHBIM BKJIAJ B JIEATEIBHOCTh TPYIIIbI, BLICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICUCTBHE, YUUTHIBASI MHEHUE OKPYXKAIOIIUX.

K koHIly 00yueHUs B 8 KjIacce mpeIMETHBIE pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI OTPAKATh

c(OPMHPOBAHHOCTh Y O0YHAIOIUXCS YMEHUI:

HCIIO/IB30BATh MOHATHUA: Macca U pa3MeEpPbl MOJIEKYJ, TEILUIOBOEC JBUKEHUE aTOMOB U MOJIEKYIL,
arperaTHble COCTOSIHMS BEILECTBA, KPUCTAJUIMUECKHUE W aMOp(HBbIE TeJa, HACHILEHHBIM U
HEHACBIICHHBIM Iap, BJIAXXHOCTh BO3/AyXa, TEMIIEpaTypa, BHYTPEHHsS SHEPrus, TEIUIOBOM
JBATATENb, 3JIEMEHTAPHBIM DJJIEKTPUYECKUM 3apsif, DJJEKTPUYECKOE II0JIe, NPOBOJHUKH U
JUDJIEKTPUKHU, TOCTOSHHBIN MIEKTPUYECKUN TOK, MATHUTHOE I10JIE;

pa3nuyath ABJICHHS (TEIUIOBOE PACUIMPEHUE U CKaTue, TeIulonepeiaya, TeIIOBOe paBHOBECHE,
CMauMBaHME, KAWUIAPHBIE SBJICHUS, UCIIApEHUE, KOHIEHCAllHsl, IJIaBICHUE, KPUCTAIUTU3ALUS
(oTBepaeBaHME), KUIIEHME, TeIulonepeaada (TEIIONPOBOJIHOCTb, KOHBEKIMS, W3JIy4YEHHUE),
ANEKTpU3aLMs Tel, B3aUMOJECHCTBHE 3apsAl0B, ACHCTBHUS D3JIEKTPUUECKOIO TOKA, KOPOTKOE
3aMbIKaHNE, B3aUMOJICHCTBUE MarHUTOB, AEHCTBHME MAarHUTHOIO TOJISI HA IPOBOJHUK C TOKOM,
JIEKTPOMArHUTHasi MHAYKIMS) 10 OMUCAHUIO UX XapaKTEpHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX TaHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DPU3MUYECKUX SIBICHUN B OKPYKAIOIIEM MHpPE, B TOM
yucie (GUu3nYecKue sIBICHUS B IPUPO/IE: MOBEPXHOCTHOE HATSDKEHUE U KallWJUIPHbIE SIBICHUS
B IPUPOJE, KPUCTAIBI B mpupoze, u3nydenue ConHIa, 3amep3aHue BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHHME DPOCHI, TyMaHa, WMHEs, CHEra, JJIEKTPHUYECKHE SIBICHUS B arMmocdepe,
ANEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE IoJie 3eMJIM, Jpeid MoIoCcoB, pPOb
MarHWTHOTO TOJS Ui JKU3HM Ha 3emjie, MOJSpPHOE CHUsHHE, TpPU OSTOM INEPEBOIUTH
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MPAKTHYECKYI0 3a7ady B Y4eOHYIO, BBIACNATH CYIIECTBEHHbIE CBOICTBa (IIPU3HAKK)
(hUBUYECKUX SBJICHUH;

OINMCHIBaTh M3YYCHHBIE CBOMCTBA Tel M (DU3MYECKUE SIBICHHSA, HUCIONB3YS (U3UUECKUE
BEIMYMHBI  (TeMmIeparypa, BHYTPEHHSSI OSHEPrusi, KOJMYECTBO TEIUIOTHI, YAeNbHas
TEII0EMKOCTh BEIIECTBa, yeIbHas TeIUIOTa IJIaBJICHMsI, yeIbHas TeIIoTa MapooOpa3oBaHus,
yZeNbHas TeIIOTa CropaHus TOIUINBA, KO3 (DUIIMEHT MOJIe3HOT0 NeUCTBUS TEIIOBOM MallIHBbI,
OTHOCHUTEJIbHAsL BIIAJKHOCTb BO3JyXa, JJICKTPUYECKUN 3apsl, CHJIa TOKA, 3JIEKTPUYECKOE
HaIpsDKEHUE, CONPOTHBIIEHHE IPOBOJHUKA, YAEJIBHOE CONPOTHBICHHE BEIIECTBA, paboTa U
MOIITHOCTh AJIEKTPUYECKOTO TOKA), IPU OMMCAHUU MPABUIBHO TPAKTOBATh (PU3NUECKHIA CMBICI
UCIIONIb3YEMBIX BEJIMYMH, OOO3HAYEHHs] W EAMHMUIBI (PU3NYECKUX BEJIMYMH, HAXOJUTh
(GopMyIibl, CBSI3BIBAIOLINE JAAHHYIO (DU3MYECKYIO0 BEIMYMHY C IPYTMMH BEJIMYMHAMH, CTPOHUTH
rpaduKy U3y4eHHBIX 3aBUCHMOCTEN (PU3NIECKUX BEITUYNH;

XapaKTepu3oBaTh CBOMCTBA Tell, (PU3MUECKUE SIBICHUS M IPOLECCHI, UCIOJb3ys OCHOBHBIC
MOJIOKEHHUS  MOJIEKYISPHO-KMHETHYECKOM  TEOpUHM  CTPOEHHUs  BELECTBa,  MPHHLUI
CYNEPIIO3UIMHU MoJIel (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsija, 3akoH OMa 11
ydacTka wenu, 3akoH JDxoyns—JIeHla, 3aKOH COXpaHEHHWs JHEpPrHM, IpU 3TOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMChIBATH €T0 MAaTEMaTUYECKOE BBIPAKCHHE;

OO0BSICHATh (PU3NYECKHUE MPOLIECChl U CBOWMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE CUTyallUi
[IPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH MPUUUHHOCIEICTBEHHBIE CBS3H, CTPOUTH
o0bsicHeHHe U3 |—2 JIOTMYECKUX IIaroB C OMOpoi Ha 1—2 M3y4eHHBIX CBOWMCTBA (HM3MUYECKHUX
SABIICHUN, (PU3NIECKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEIH;

pemath pacy€THble 3a/1ayll B 2—3 AeCTBUS, UCHOJIb3YsI 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE
¢u3nyeckre BEJIMYMHBL: HA OCHOBE aHajliM3a YCIIOBHUS 3a7aud 3allMChIBATh KPaTKOE YCIIOBHE,
BBISIBJISITH HEJIOCTATOK JAHHBIX JUIs PEIICHUS 33Jadd, BBIOMpATh 3aKOHBI W (HOPMYIIHI,
HeoOXouMBbIe Ml € pelleHUs, MPOBOJAUTh PAacUYEThl U CPAaBHUBATH IOJYYCHHOE 3HAYCHUE
¢bu3MYeCKOil BEIMYNHBI C U3BECTHBIMU JAHHBIMU;

pacno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PELIUTh MPU MOMOIIU (U3UYECKUX METO/OB,
HCIIONIb3Ysl ONMCAHUE MCCIIECNOBAaHUSA, BBIICIATH IMPOBEPSEMOE IPEAION0KEHUE, OLICHUBATh
[IPaBUJILHOCTB MOPSAKA IPOBEAECHUS UCCIIEA0BAHMS, 1€]IaTh BEIBOBL;

IPOBOJIUTH OMBITHI MO HAOIIONEHUIO (PU3NYECKUX SIBICHUM WM (DU3NYECKHX CBOMCTB Tel
(KanwUIsipHbIE SIBJICHMS, 3aBHCHUMOCThH JIaBJICHUS BO3JyXa OT €ro o0béma, TeMIeparyphl,
CKOPOCTH IIpolLiecca OCTBIBAHMS W HArpeBaHMsl IPU H3JIyYEHUM OT LIBETa M3JIydarolleu
(moryomaroniei) MOBEPXHOCTH, CKOPOCTh HCIAPEHMsI BOJbI OT TEMIEPATYpPbl JKUJIKOCTH H
ioniaau €€ MOBEPXHOCTH, MIEKTPU3aLUs TEI W B3aUMOJECHCTBHE AIEKTPUYECKHUX 3apsilioB,
B3aMMOJECHCTBUE IIOCTOSHHBIX MarHWTOB, BHU3YyaJM3alsl MArHUTHBIX IIOJIEH IIOCTOSTHHBIX
MarHuToB, JI€WCTBUS MAarHUTHOTO MOJISI Ha IMPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuTa,
CBOWCTBA  DJIEKTPOABHTrATeNsl  IMOCTOSIHHOTO  TOKa):  (OpMYyIHpOBAaTh  MPOBEPsiEMbIC
NPENOI0KEHUs, COOMPATh YCTAaHOBKY M3 IPEIJIOKEHHOT0 00OpYIOBaHUS, ONUCHIBATH XOJ
OIBITa ¥ (POPMYIUPOBATH BBIBOJBI;

BBITIOJIHATE HPAMBIC U3MCPCHHA TEMIICPATYPHI, OTHOCHUTEIBHON BJIAXKHOCTH BO3ayXa, CHJIbI
TOKa, HAaIIPpAKCHHUA C HCIIOJB30BAHHUEM aHaJIOI'OBBIX HpI/I60p0B n JaT4YUKOB (1)I/I3I/I‘-I€CKI/IX
BCJIMYNH, CPABHUBATL PE3YJILTATHI I/I3MepeHI/II>'I C y‘{éTOM SaHaHHOﬁ a0COIIOTHOU NOrpCIIHOCTHU;,
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MPOBOANTH HCCIEAOBAHUE 3aBUCHUMOCTH OJIHOM (U3NYECKON BENUYUHBI OT APYroil c
UCIOJIb30BAaHUEM TPSAMBIX H3MEpPEHUH (3aBUCHUMOCTh COINPOTUBJICHHS] MPOBOJHUKA OT €ro
JUTHHBI, TJTOIIAIA TTOTIEPEYHOT0 CEYCHUS U YACIBHOTO COMPOTUBIICHUS BEIIECTBA MTPOBOIHHKA,
CWJIBl TOKa, WAYIIEro 4epe3 MPOBOAHHUK, OT HANPSIKEHUS Ha MPOBOJHUKE, HCCIEIOBAHHE
MOCNEIOBATeIFbHOTO M MapajuleTbHOTO0  COSAWHEHWH  MPOBOJHMKOB):  IJIAHUPOBATH
UCClIeIOBaHNe, COOUpPATh YCTAHOBKY M BBINOJHATH H3MEPEHUS, CIENys MPEIOKECHHOMY
1aHy, (UKCUPOBATH PE3ybTAThl TMOJTYYECHHOW 3aBHCHMOCTH B BHJE TaOJIWI[ M TpauKOB,
JI€TIaTh BBIBOJIBI IO PE3YJIbTAaTaM MCCIEN0BAHNUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEeIHUYUH (YAeTbHas TEIJIOEMKOCTh BEIECTBA,
COTIPOTHBJICHUE MPOBOJHMKA, paboTa M MOUIHOCTH 3JIEKTPUYECKOTO TOKA): IUIAHHPOBATH
U3MEpEeHUs, COOUPATh FKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYs MPEATOKEHHON MHCTPYKIIHH,
Y BBIYUCIIATH 3HAUEHUE BEJINYUHBL;

coOIr0AaTh MpaBUiia TEXHUKHU 0€30MaCHOCTH MpU padoTe ¢ 1a00paTOpHBIM 000PYIOBAHHUEM;

XapaKTepu30BaTh NMPUHLMIIBI JEHCTBHUS M3YyYEHHBIX HNPUOOPOB M TEXHMUYECKUX YCTPOWCTB C
OMOpOM Ha UX OMMCaHUA (B TOM YHUCIIE: CUCTEMa OTOIUIEHHS JOMOB, TMTPOMETp, MapoBas
TypOUHa, amIepMeTp, BOJIBTMETP, CUETUUK AIEKTPHUECKON SHEPTHH, JIEKTPOOCBETUTEIbHBIC
npuOOpBI, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (MPUMEPHI), INEKTPUUECKUE MPEIOXpPaHUTENH,
3JIEKTPOMArHuT, 3JEKTPOJBUIATENb IOCTOSIHHOTO TOKAa), MCIIOJB3ys 3HaHMA O CBOWCTBax
(bu3NYECKUX SIBICHUN U HEOOXOAMMbIE (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOHCTBA M M3MEPHUTEIbHBIC MPHUOOPHI 10 CXeMaM H
CXEMAaTUYHBIM PHUCYHKaM (KHIKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETpP, TUTPOMETP,
JIBUraTellb BHYTPEHHETO CrOPaHMUsl, 3JIE€KTPOCKOII, PEOCTAT), COCTABIIATh CXEMBbI AJIEKTPUUECKUX
Heney ¢ mnociaeoBaTeIbHbIM U MapajjiebHbIM COSAMHEHUEM AJIEMEHTOB, pa3jiinyasi YCIOBHbIE
0003HAYECHHS HIIEMEHTOB JICKTPUIECCKHX IICTICH;

MPUBOIUTH MPUMEPHI (HAXOAUTh UH(OPMAIMIO O TPUMEpax) MPAKTUYECKOTO UCTOIb30BaHUS
(bu3MyeCKUX 3HAaHUH B TOBCEIHEBHOM JKU3HU ISl 0OecrieueHrs 0e30MacHOCTH MpU 00pallieHuu
¢ mpubopaMu U TEXHHUYECKUMHU YCTPONCTBAMH, COXPAHECHHSI 3OPOBbS M COOIIOJACHHUS HOPM
9KOJIOTUYECKOI0 ITOBEJICHUS B OKPYKAIOIIEH Cpelie;

OCYILIECTBIATh MOUCK HH(pOpManuu (QHU3MUECKOro cojaepkaHus B MHTepHeTe, Ha OCHOBE
UMEIIUXCA 3HAHMM W NYyTéM CpPaBHEHHs JONOJIHUTEIBHBIX HCTOYHUKOB BBIIEIATH
nH(pOpMalIKIo, KOTOpas SBJSETCS IPOTUBOPEUNBOI MIIU MOXKET ObITh HEJJOCTOBEPHOM;

UCTIOJNB30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISPHYIO JIUTEPATypy
(U3NYECKOro CcolepKaHMs, CIPaBOYHbIE MaTepHalibl, pecypchl ceTh VIHTepHeT, BIaaeTh
npuéMaMu KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus HWHGOpPMALMKU W3 OJHOM 3HAKOBOM
CUCTEMBI B IPYT'YIO;

co3/1aBaTh COOCTBEHHBIEC MMCbMEHHbIE M KPaTKHE YCTHbIE cOOOIIeHus, 0000as nHpopMaruto
U3 HECKOJIbKMX MCTOYHUKOB (PU3UYECKOTO COJIEpKaHMs, B TOM YHCIe MyOJINYHO NPEICTABIATh
pe3yNbTaThl TMPOCKTHOW WM HCCIENIOBATEILCKOW JESTENbHOCTH, HPH 3TOM TI'PaMOTHO
WCTIOJIB30BaTh N3YYEHHBIN MOHATUIHBIN anmapaT Kypca (U3UKH, COTPOBOXKIATh BBICTYIIIICHHE
MpE3EHTALNEN;

IIPY BBITIOJTHEHUH YUEOHBIX NMPOEKTOB U UCCIIEJOBAHUHN (PU3NYECKHUX MPOLECCOB pacHpeaessaTh
0053aHHOCTM B TIpyNIe B COOTBETCTBUM C IIOCTaBIEHHBIMU 3aJadyaMM, CIEAUTh 3a
BBIMIOJIHEHUEM IUTaHA JEUCTBUN M KOPPEKTUPOBATH €ro, aJeKBaTHO OLIEHHWBATh COOCTBEHHBIN
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BKJIaJ] B JESATENLHOCTh TPYIIIbI, BEICTPAUBATh KOMMYHHKATUBHOE B3aUMOJICHCTBUE, TPOSBISL
rOTOBHOCTB pa3peiiaTb KOH(PIUKTHI.

K koHIy 00y4yeHus B 9 Kiaacce npeJMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPaXaTh

c(hOpMUPOBAHHOCTH Y O0yUaIOLIUXCS YMEHHIA:

UCIONIb30BAaTh  IOHATHA:  CHCTeMa  OTCuYéTa, MaTepualibHas  TOYKa, TPAaeKTOpHS,
OTHOCHUTEIIFHOCTh MEXaHUYECKOTO JBMKEHUs, Aedopmanus (ynpyras, IiacTu4eckas), TpeHHe,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U NMEPETPY3KH, LEHTP TSKECTH, aOCOIIOTHO
TBEPJIOE TENO, LEHTP TSKECTH TBEPIOro Teja, paBHOBECHE, MEXaHHUYECKUE KoJIeOaHHS U
BOJIHBI, 3BYK, HHOQpPa3ByK M  yIbTPa3ByK, OJJIGKTPOMAarHUTHbIE  BOJIHBI,  IIKajia
ANEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTb M JAIbHO30PKOCTb, CIIEKTPhl MCIYCKAHUS U
MOTJIOIIEH U, anb(a, 6eTa- 1 TaMMa-u3ITy4YeHHs, U30TOIIbI, IEPHAs SHEPreTHKaA,

pa3nuyath sIBI€HUS (PaBHOMEpPHOE U HEpaBHOMEpPHOE IMPSIMOJIMHEHHOE JABHIKEHHE,
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE JBWXKEHHE, CBOOOJHOE MaJeHUue TeJ, PaBHOMEPHOE
IBI)KEHHE TI0 OKPYKHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTUBHOE JBHXKEHHUE, KOJeOaTelbHOe
JBUKEHHME (3aTyXarollMe M BbIHYKJCHHBIE KOJEOaHMs), pPE30HAHC, BOJHOBOE JIBHIKEHHUE,
OTpa)kKEHHE 3BYyKa, NPSIMOJIMHEMHOE pacIpOCTpPaHEHUE, OTPAXKEHHE M IIPEJIOMIICHUE CBETa,
MIOJTHOE BHYTPEHHEE OTpPa)XCHHWE CBETa, Pa3NIoKeHHE Oelloro cBeTa B CIEKTP M CIOXKEHHE
CIEKTPAJIbHBIX 1[BETOB, IUCIIEPCHUsI CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTb, BO3ZHUKHOBEHUE
JMHENYaToro CHeKTpa M3JIyuyeHHUs) IO ONUCAHUI0 UX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUYECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE U3YyYEHHBIX (M3NYECKHUX SIBICHUH B OKpY)KaloLeM MUpE (B TOM
yuciae GU3NYECKUe SBJICHUS B MPUPOJE: NPUIMBBI U OTJIMBBI, ABMKeHHE MaHeT CoJIHEeYHOH
CUCTEMBI, PEAKTHUBHOE JIBI)KECHHE >KMBBIX OPIaHHU3MOB, BOCIPHITHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKUE BOJHBI, LIYHAMM, 3XO, I[BETa TEJ, ONTUYECKUE SBJICHUS B
npupoze, Ouoloruuyeckoe AeWCTBUE BUAMMOTO, YIbTPa(HUOIETOBOIO U PEHTTEHOBCKOTO
U3Iy4YeHUH, €CTeCTBEHHbIM paguoaKkTUBHBIA (OH, KOCMHMYECKHE JIy4d, pPaJUOAKTUBHOE
U3Iy4eHUEe NPUPOAHBIX MHUHEPAJIOB, JAEHCTBHE paJMOAKTHBHBIX H3Iy4eHHH Ha OpraHu3M
YelioBeKa), IMpU OSTOM TNEPEeBOAUTh MNPAKTHUUECKYIO 3a7adyy B y4eOHYIO, BBIIEIATh
CYIIECTBEHHBIE CBOICTBA (TpU3HAKHN) (PU3MUYECKUX SBICHUMH;

OMUCHIBATh HM3yYEHHBIE CBOWCTBA TeN W (DU3UUECKHE SIBICHUS, HUCIOIB3Ys (PUINUECKUE
BEJIMYMHBI (CpefHssi W MIHOBEHHas CKOpPOCTh Teja IpH HEPaBHOMEPHOM JIBIKEHUH,
YCKOpEHHUE, MepeMelleHne, MyTh, YIJoBas CKOPOCTh, CHJia TPEHUs, CHJla YIPYrocTd, CHJia
TSOKECTH, YCKOpEHHE CBOOOJHOTO TMaJeHUs, BEC Teja, HUMITYJIbC Tela, HMIIYJIbC CHIIBI,
MexaHuueckas paboTa W MOIIHOCTh, MOTCHIMANbHAS DJHEPrHsl Tela, MOTHSATOrO Ha
MMOBEPXHOCTBIO 3€MJIM, MOTECHLHUAIIbHAS JHEPTUsl CKATOW IMPYKUHBI, KUHETHYECKasi 3HEprus,
MOJIHAsE MEXaHWYecKasi SHeprusi, Mepuoj W 4YacToTa KojeOaHWH, JJIMHA BOJHBI, TPOMKOCTH
3ByKa W BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTejb IMPEIIOMIICEHUS CPEIbl), MPU OMUCAHUU
MPAaBUJIBHO TPAKTOBaTh (DU3MUYECKUNA CMBICI HCIIOJNB3yeMbIX BEIUYHMH, OOO3HAYCHUS U
€AMHULIBI (PU3UYECKUX BEIMYWH, HAXOAUTHh (POPMYIIbI, CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO
BEJIMYMHY C IPYTUMHU BEIMYMHAMH, CTPOUTH I'paUKH U3YUYEHHBIX 3aBUCUMOCTEN (U3MUECKUX
BEJINYWH;

XapaKTCpPU30BaTh CBOMCTBa TCII, (bl/ISI/I‘IeCKI/Ie ABJICHHUA W MPOLECChI, HCIIOJIB3Yyd 3aKOH
COXPAHCHUS SHCPIruU, 3aKOH BCECMHUPHOI'0 TATOTCHUS, NPUHIUII CYIICPIIO3UIIUNA CUJI, IIPUHIUIT
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OTHOCHUTENbHOCTH ['anmies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHsS UMIIYJIbCA, 3aKOHBI
OTpaKEHUs W MPEIOMIICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsA0BOr0 M MacCOBOIO YHUCEN IIPH
SIEPHBIX PEAKIHAX, TPH 3TOM J1aBaTh CIOBECHYIO ()OPMYITHPOBKY 3aKOHA W 3alUCHIBATH €0
MaTeMaTUYECKOE BBIPAKCHUE;

OOBSICHATh (U3NYECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CUTyallUH
MIPAKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBISBIATh NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHHE U3 2—3 JIOTUYECKUX IIAroB C OMOpOi Ha 2—3 M3yYEHHBIX CBOMCTBA (DPM3UYECKHUX
SBIICHUN, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacuéTHbIe 3a7aun (OMUparoUIecs Ha CUCTEMY U3 2—3 ypaBHEHHIA), UCTIOIb3Ys 3aKOHBI
n (opmynbl, cBsi3bIBalOlIUEe (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHAJM3a YCIIOBUS 3aJayu
3aIMCBIBaTh KPATKOE YCIIOBUE, BBISIBIATH HEJOCTAIONINE WM W30BITOUHBIC TaHHBIC, BHIOMPAThH
3aKOHBl W (OpPMYJBI, HEOOXOJUMBIC JJs pELICHHs, NPOBOJAUTH pPAacu€Thl M OICHUBATH
PEANUCTUYHOCTD MOJYYSHHOTO 3HaYeHUS! (PU3UUYECKOI BEINYHHBI;

pacno3HaBaTh MPOOJEMBbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU (U3HYECKUX METO/OB,
WCIIONB3Ysl ONMUCAHUE WCCIICIOBAHUSA, BBIICIATH MPOBEPSEMOE MPEIINOIOKEHUE, OICHUBATH
MPaBUJIBHOCTh TMOPSAKAa MNPOBEICHHS MCCIENOBAaHUSA, JENaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOIEHUN U OTBITOB;

MIPOBOJUTH OTBITHI 10 HAOIIONCHUIO (U3UYECKUX SIBICHUHA WM (U3NYECKUX CBOMCTB Tell
(u3ydyeHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHMs SHEPTHH, 3aBHCUMOCThH IEpHOJa
KoJIeOaHU MPYKUHHOTO MasiTHUKA OT MaccChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh
OT aMIUIUTY/ABl MalbIX KoJeOaHWid, MPSIMOIUHEHHOE pacIpOCTpAaHEHHE CBETA, Pa3JIOKEHHE
0enoro CBeTa B CIEKTp, M3YYCHHUE CBOHCTB M300pa)KCHHs B TUIOCKOM 3€pKalie M CBOWCTB
M300pakeHUsT TIpeaMeTa B COOHMparoIied JWH3e, HaOMIOJCHHE CIUIONIHBIX W JIMHEHYaTBIX
CIEKTPOB H3JIYYCHHS): CAMOCTOSTEIHLHO COOMpPATh YCTAaHOBKY W3 H30BITOYHOrO Habopa
000pyIOBaHUs, OMUCHIBATH XOJI OMBITA U €r0 PEe3yabTaThl, POPMYTUPOBATH BHIBOJIBI;

IPOBOJUTH IIPU HEOOXOAMMOCTU CEpHIO NMPSIMBIX M3MEPEHUH, ONpeaessisl cpellHee 3HaueHHe
u3MepseMoil BeanunHbl (POKYCHOE pacCTOsIHHE COOMparollel JUH3bI), 000CHOBBIBATH BBHIOOP
crioco6a m3MepeHus (M3MEPUTEITHHOTO TPUOOopa);

MIPOBOANTH HCCJIEIOBAHUE 3aBUCUMOCTEH (DM3MUYECKUX BEIHUYMH C HCIOJIH30BAHHEM MPSMBIX
U3MepeHuil (3aBUCUMOCTD IyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM ABM)XKEHUU 0€3 HayalbHOMN
CKOPOCTH, IMepuojia KojeOaHui MaTeMaTHUYECKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yria OTpa)kKeHHUs CBETa OT YIJla MaJeHUs U YIJla IPEeJOMIICHUs OT YIJla MaJieHus): TUIaHUPOBaTh
UCCIIeIOBAaHUE, CAMOCTOSITETIbHO COOMPATh YCTAaHOBKY, (PUKCUPOBATH PE3Y/IbTAThI MOJTYYECHHON
3aBUCHUMOCTH (U3MYECKUX BEIWYMH B BHUAE TaOmuil U TpaduKOB, AeNaTh BBIBOJBI IO
pe3yabTaTaM HCCleOBaHMUS;

MIPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (PM3NYECKUX BEIMYUH (CPEAHSsI CKOPOCTh U YCKOpPEHHE
Tela NpPU PABHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOIO TMaJeHHs, KECTKOCTb
NPY>XUHBI, KOOPQHUIUEHT TPEHUs CKOJIbKEHHUS, MeXaHu4eckass paboTa U MOIIHOCTb, 4YacTOTa U
nepuoj; KoyiebaHUM MaTeMaTH4ecKoro U MPYKUHHOIO MAasTHHUKOB, ONTHYECKas CHJia
coOuparomie JIMH3bI, pPaJUOAKTUBHBIA (OH): IUIAaHMpPOBaTb HW3MEpPEHUs, coOupaTh
SKCIIEPUMEHTAJIBHYI0O YCTAaHOBKY M  BBINOJIHATH HW3MEpPEHUs, Clelys MNpeyIoKEHHON
MHCTPYKLMH, BBIYMCIIATH 3HAUYCHUE BEJIIMYMHBI M aHAJIU3UPOBATH IOJYYEHHBIE PE3YJbTAThI C
Y4ETOM 3aJaHHOM NTOTPEIIHOCTU U3MEPEHUN;
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co0uro1aTh MpaBUiIa TEXHUKH 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHEIM 000pY0BAHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKH H3YYEHHBIX (DU3WYECKUX MOJIeNIel: MaTepHalibHas TOYKa,
abCoMIOTHO TBEPJOE TENO, TOYCUHBIM HCTOYHHWK CBETA, Jy4, TOHKAs JIMH3a, IUIAHETapHAas
MOJIEJIb aTOMa, HYKJIOHHAsI MOZEIb aTOMHOI0 S1pa;

XapaKTepU30BaTh MPHUHLMIIBI JACHCTBUS U3YYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpOM Ha MX omHcaHUs (B TOM YHUCIE: CHUIOMETP, JATYUKU TOJIOKEHUS, PACCTOSHHUS M
YCKOpPEHUs, pakKeTa, JXOJIOT, OYKH, MEepHUCKom, QoTroammapaT, ONTUYECKHE CBETOBOJIHI,
CHEKTPOCKOI, TO3UMETp, Kamepa BuibcoHa), UCTIONB3Ysl 3HAHHUS O CBOMCTBaX (U3MUECKUX
SBJICHUN ¥ HEOOXOANMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

HUCIIOJB30BATH CXCMBI U CXCMATHUYHBIC pI/ICYHKI/I I/IBYTICHHI)IX TCXHHUYCCKHUX YCTpOﬁCTB,
U3MEPUTENIbHBIX TNPHOOPOB M  TEXHOJOTMUECKHUX IMPOIECCOB TMpPH peIIeHUuH y4yeOHo-
MPAKTUYECKHX 33]a4, ONTHYECKHUE CXEMBI JIJIsl TOCTPOCHUS N300paKEHHUH B IIIOCKOM 3epKalie U
cobuparomie TuH3e;

MIPUBOJUTH IPUMEPHI (HAXOAUTh MH(MOPMALMIO O IPUMEpax) NMPAKTUYECKOr0 UCIOIb30BaHUS
($u3nUYecKUX 3HAaHUK B TTOBCEAHEBHOM KU3HU JIJIs1 0OecriedeHns: 6e30MacHOCTH MPHU 00paeHUN
c npuOopaMu U TEXHUUYECKUMHU YCTPOWCTBAMH, COXPAHEHHs 310POBbsl U COONIOJCHUS HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOLLEN CPELE;

OCYIIECTBJISTh MOUCK HHpOpManuu (pu3ndeckoro cojaepxanus B VIHTepHETe, CaMOCTOSTEIHHO
(dhopMynupysl MOUCKOBBIN 3aMpOC, HAXOIUTh MYTH OMPEIEICHHUS TOCTOBEPHOCTH MOIY4ECHHOM
nH(pOpMaIIMK HA OCHOBE UMEIOIIUXCS 3HAHUH U JOTIOJHUTEIBHBIX HCTOYHUKOB;

UCIOJb30BaTh IPH BBHINOJIHEHUM YUYEOHBIX 3aJaHMi HAyYHO-TIOMYJIAPHYIO JIUTEPATypy
(GU3NIECKOTO CONEp)KaHMs, CIPABOYHBIE MaTepHalbl, pecypcbl cetn HHTEpHET, BianeTh
npuéMaMi KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HWHGOpPMAIMKA U3 OJHON 3HAKOBOM
CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE NMHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE HH(pOpPMAIUU W3
HECKOJIbKUX HMCTOYHUKOB (PU3UYECKOr0 COAep X aHMs, MyOJUYHO MPEACTaBIATh PE3YIbTaThl
IIPOCKTHOM WJIM MCCIIEIOBATEIbCKON JEATEIIBHOCTH, IIPM 3TOM TI'PaMOTHO HCIOJb30BATh
W3YyYCHHBI TNOHATUMHBIN ammapaT uW3yyaemMoro pasaena (U3MKM M CONPOBOXKAATh
BBICTYIIJICHHE NIPE3EeHTaleN ¢ yu€TOM 0COOEHHOCTEH ayTUTOPUN CBEPCTHHUKOB.

TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KonnuecTBo yacos JIEeKTPOHHbIE
Ne | HaummenoBanue
(uudpossbie)
n/ pa3fieyioB U TeEM Bcer | KonTpoibH IIpakTH4eck
o0pa3oBaTe/bHbIE
n NporpamMMel 0 ble padoThI ue padoTbl
pecypchl
Pasnen 1. @usuka u e€ posib B O3HAHUM OKPY/KAIOLIEr0 MUpPa
DUBHKA - HAVKA O bubmuorexa [IOK
11 Y 2 https://m.edsoo.ru/7f416
IpUpoie 194
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P bu6nmoreka [IOK
1.2 sueciie 2 1 https://m.edsoo.ru/7f416
BCIINYUHBI
194
EctecTBEHHOHAYYH bubmmorexa HOK
1.3 . v 2 1 https://m.edsoo.ru/7f416
bI1 MCTO/I ITIO3HAHUA 1 9 4

Utoro mo pazneny 6

Pasnean 2. IlepBoHayajibHbIE CBEACHUS O CTPOCHHHU BellleCTBA

Crpocue bubmuorexa [IOK

2.1 1 https://m.edsoo.ru/7f416
BeIlleCTBa 194
JIBmkenue u bu6mmoreka [IOK

2.2 B3aMMO/ICHCTBHE 2 1 https://m.edsoo0.ru/7f416
YaCTHI] BEIIECTBA 194
ArperaTHble bu6nuorexa LIOK

2.3 COCTOSIHHS 2 https://m.edsoo0.ru/7f416
BEIIECTBA 194

Hroro no pazaeny )

Pa3nea 3. /IBu:xkeHue U B3auMoaeiicTBue Te

31 Mexanuueckoe 3

JIBMKEHHE

bubmuorexa [IOK
https://m.edsoo.ru/7f416
194

HNuepuus, macca,

bu6mmoreka [IOK

3.2 4 1 1 https://m.edsoo0.ru/7f416
IIJIOTHOCTh
194
bu6nuoreka [IOK
3.3 Cuna. Bunsl cui 14 1 2 https://m.edsoo.ru/7f416
194
Hroro no paszneny 21

Paspnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH U ra3oB

[aBienue.

[Iepenaua naBneHus
4.1 TBEPJBIMU TEJIAMH, 3
JKUIKOCTSIMH U

bubmuorexa [IOK
https://m.edsoo0.ru/7f416
194

ra3amMmu
JlaBieHne bubmuorexa [IOK
4.2 5 https://m.edsoo.ru/7f416
KUIKOCTHU
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ATMmocdepHOe bubmnoreka [IOK
4.3 g 6 https://m.edsoo.ru/7f416
JaBJICHUC

194
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e v
4.4 8 ) 9 1 3 https://m.edsoo.ru/7f416
MOTPYXEHHOE B HUX
194
TEJO
Hroro o pazneny 23
Pa3nea 5. PaGora n MOIIHOCTB. JHEpPrus
bubmuorexa [IOK
5.1 Pabora n MomHOCTH 3 1 https://m.edsoo.ru/7f416
194
N bubmuorexa [IOK
5.2 pOCTHIEe 5 1 https://m.edsoo.ru/7f416
MCXaHNU3MBbI
194
Mexammeckas bubnuotexa [JOK
5.3 e 4 1 1 https://m.edsoo.ru/7f416
Heprus 194
Hroro mo pazaeny 12
PeszepBHoe Bpemst 1
OBILIEE KOJIMYECTBO
YACOB I1O 68 4 12
[MPOI'PAMME
8 KUIACC
N HanMeHoBanme Kosn4yecTBo 4acoB DJIeKTPOHHbBIE
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n/ | pa3jesoB M TeM Bcer | Kourpoabnbl | IlpakTHyecku
o0pa3oBaTe/ibHbIE
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pecypcsl
Paznea 1. TensioBble siBaeHUs
11 Crtpoenue u 7 bubnmoreka [JOK
' CBOICTBA https://m.edsoo.ru/7f4181
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BelIeCTBa ce
TermoBLic bu6mmoreka [IOK
1.2 21 2 4 https://m.edsoo.ru/7f4181
MIPOLIECCHI
ce
Hroro 1o pazneny 28
Pa3nes 2. DiieKTpu4ecKHe 1 MATHUTHBIC SIBJICHHUS
DNEeKTpUYECKHe
3apsiibl. bu6nmmoreka [IOK
2.1 3apspKCHHBIC Teja 7 https://m.edsoo.ru/7f4181
" UX ce
B3aUMO/ICIICTBUE
ITocTosTHHBIH bu6nmmoreka [IOK
2.2 AIIEKTPUUCCKUI 19 2 5 https://m.edsoo.ru/7f4181
TOK ce
MarHITHEL bubmuorexa [IOK
2.3 7 1 1 https://m.edsoo.ru/7f4181
SIBIICHUS
ce
DIEeKTPOMarHuTH Brbmiorexa LIOK
2.4 P 4 https://m.edsoo.ru/7f4181
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PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
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Paznen 1. Mexannudeckue siBJIeHUA

M
B;)::}I;I;:;Koe bu6nmoreka [IOK
1.1 A 10 1 https://m.edsoo.ru/7f41a4
CcocoO0BI ero
a6
OITUCAHUS
BzaumopeiictBue bubamorera LOK
1.2 g 20 1 3 https://m.edsoo.ru/7f41a4
TN
ab
ako bubmuorexa [IOK
HBI
1.3 10 3 https://m.edsoo.ru/7f41a4
COXpaHECHHUS
a6
Hroro no pazneny 40

Pasgena 2. Mexanudeckne KoJae0aHUA ¥ BOJTHBI

MexaHn4ecKne bub6amnorexa [IOK
2.1 7 3 https://m.edsoo.ru/7f41a4
KoJIeOaHus
a6
MexaHn4ecKue Bubmmoreka LIOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBL. 3BYK "

Hroro mo pazaeny 15

Pa3gen 3. CBeToBbIC IBJICHUSA

3aKOHBI bubmuorexa [IOK

4.1 pacrpocTpaHeHHs 6 2 https://m.edsoo.ru/7f41a4
CBETa a6
JIMH3BI 1 bubmuorexa [IOK

4.2 ONTUYECKUE 6 3 https://m.edsoo.ru/7f41a4
MIPUOOPHI a6
Paznoxenue bubmuorexa [IOK

4.3 Oemoro cBeTa B 3 2 https://m.edsoo.ru/7f41a4
CIIEKTP a6

Hroro mo pazgeny 15

Pasznen 4. BHCKTPOMaFHI/ITHOC MOJI€ M JJIEKTPOMArHUTHBIC BOJTHBI

C)
dneKTpoNarITH Busorera LIOK
I1I0JIC U
3.1 6 2 https://m.edsoo.ru/7f41a4
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bI€ BOJIHBI -
Hroro no paszzaeny 6

Paznen 5. KBanroBble siBJIeHUSA
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5.1 4 1
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bubmuorexa [IOK
https://m.edsoo.ru/7f41a4a6
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CBETa aTOMOM
5.9 Crtpoenue 6 1 bubnnoreka [JOK
' aTOMHOTO si7pa https://m.edsoo.ru/7f41a4a6
5.3 SnepHbie 7 1 bubnnoreka [IOK
' peakuuu https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopnTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpEHUE U
00001IeH1Ee
6.1 O — 9 2 bu6mmoreka [IOK
' P https://m.edso0.ru/7f41a4a6
Kypca QpH3HKH 3a
7-9 knacc
Hroro no paznerny 9
OBIIEE
KOJIMYECTBO
YACOB I10 102 21

I[TPOTPAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

