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IHHOACHUTEJIBHAA 3AIIMCKA

IIporpamma no ¢u3nke Ha ypoBHE OCHOBHOI'O 00111er0 00pa30BaHus COCTaBJIEHA Ha OCHOBE M10JIOKEHUH
1 TpeOOBaHUil K pe3ybTaTaM OCBOCHHUS Ha YriIyOJIEHHOM ypOBHE OCHOBHOW 00pa3oBaTeIbHON MPOTrPaMMBL,
npencrasieHHbix B @I'OC 00O, a Taxke ¢ yu€rom ¢eaepanbHOl paboyeil mporpaMmbl BOCIIUTAHHUS U
Konuenuuu npenoaasanus yueoHoro npeaMera «Ousmkay.

Copepxanre mporpamMmbl MO (HU3UKE HAIMPABICHO HA YAOBIECTBOPEHUE TOBBIIICHHBIX 3aIPOCOB
oOyuyaromuxcsi, CTpeMsIuxcst K 0oyiee TIyOOKOMY OCBOEHHUIO (DM3MUECKUX 3HAHHM, W Ha (QopMHpOBaHUE
€CTECTBCHHO-HAYYHON IPaMOTHOCTH 00ydJarmuxcs. B mporpamMmMe mo Gpu3uke yIUTHIBAIOTCS BO3MOXXHOCTH
yaeObHoro mpeamera B peanmsanuu  TpedoBaHnii PI'OC OOO K MmIaHUPYEMBIM JIMYHOCTHBIM H
METanpeIMETHBIM Pe3yiIbTaTaM OO0YUCHHSI, a TAK)KE MEKIIPEIMETHBIC CBS3H €CTECTBEHHO-HAYYHBIX YUEOHBIX
IIPEeIMETOB HAa YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUsL.

[Iporpamma 1o ¢Gu3uKe ycTaHABIMBACT paclpeAeieHre yueOHOTo MaTepraa 1Mo rogaM ooydeHus (1o
KJlaccaMm), IIpejyiaraeT NpUMEPHYIO IOCIE10BaTENbHOCTh U3YUEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS
MIPEIMETHOTO COAEPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00yYarOMINXCS.

[Iporpamma no ¢usmke pazpaboTaHa ¢ HEIbI0 OKa3aHUS METOANYECKON TIOMOIIH YUYUTEIIO B CO3/IaHUH
paboueii mporpaMmbl IO y4eOHOMY ITPEIMETY.

dusnKa SABISETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYUYHBIX YYeOHBIX MPEIMETOB, MOCKOIBKY
¢du3nvecKne 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SBJICHUHN, N3y4aeMbIX XUMHEH, OMOTIOTHEH, aCTpPOHOMUEH
1 pU3NIeCKOil reorpadueii, BHOCUT BKJIa/l B €CTECTBEHHOHAYUHYIO KapTUHY MUPA, PEIOCTaBIsAEeT Hanboee
siCHbIE 00pa31bl IPUMEHEHUSI HAyYHOT'0 METO/1a T03HAHUS, TO €CTh CII0C00a MOJyYEHUS JOCTOBEPHBIX 3HAHUI
0 MHpe.

Opna U3 IIaBHBIX 3a7a4 (PU3MUECKOro 0Opa3oBaHMs B CTPYKType OOIIero oOpa3oBaHUs COCTOMT B
(bopMHPOBAHNY €CTECTBEHHO-HAYYHOW TPAMOTHOCTH M MHTEpECa K HayKe y 00yJaromnuXCsl.

W3yuenune ¢u3uku Ha yriayOIEHHOM YpOBHE NpEAINosiaraeT YBEPEHHOE BJaJE€HHE CIEIYIOUMMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTD:

HAy4YHO OOBSACHSATH SBJICHUS,

OLIEHHMBATh U TIOHUMAaTh OCOOCHHOCTH HAayYHOT'O UCCIIEIOBaHMS;

MHTEPIPETUPOBATH JIaHHBIE U MCIIOJIb30BaTh HAYUHbIE JI0Ka3aTeIbCTBA AJIsl IOJyYEHUS BBIBOJIOB.

Henu w3ydenust pu3MKM HA ypoOBHE OCHOBHOTO 00mIero oOpa3oBaHus omnpeserneHsl B Konmenuu
npernoiaBaHus yueonoro npeamera «Pusnka» B 00pazoBaTeIbHbIX opranuzanusx Poccuiickoit @eneparum,
peayn3yIolMX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOrpaMMbl, YTBEpkAEHHON pemeHueM Koieruu
MunucrepcTBa npocsetienus: Poccuiickoit deneparuu (mporokon ot 3 aekadps 2019 r. Ne [TK-48H).

Lenu n3ydenus: GpU3MKU Ha yriyOJIEHHOM YpOBHE:

pa3BUTHE MHTEpeca M CTPEMJICHHs OOYy4aroUIMXCs K HAyYHOMY M3YUYEHHUIO MPUPOAbI, Pa3BUTHE HUX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE NPEACTABICHUNA O HAyYHOM METOJE IMO3HaHUS W (OPMHPOBAHUE HCCIIECAOBATEIHCKOTO
OTHOILIEHUS K OKPYKAIOILIUM SIBIICHUSIM,;



dbopMHpOBaHHE HAayYHOTO MHPOBO33PEHHS KaK pe3ysbTaTa HM3Y4YCHUsST OCHOB CTPOCHHS MAaTepPHH H
(dhyHIaMEHTATBHBIX 3aKOHOB (PU3HKHU;

(dbopMupoBaHHE YMEHUH IPUMEHATH (U3NYECKUE 3HAHUS U HayYHbIE I0KA3aTeNbCTBA U1 OObSICHEHUS
OKPY>KaIOIIUX SIBJICHHUIA;

(hopMHUpOBaHKE MTPEACTABICHHUI O POJIM (GU3UKHU JUIS Pa3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH H
TEXHOJIOT I

pa3BUTHE MPEICTABICHUNA O BO3MOXHBIX cepax Oyaymied mnpodeccHoHaTIbHONW AEATeNIbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOJITOTOBKA K JaJbHEHUIIEMY O0YYEHHIO B TOM HallpaBJICHNH;

(bopMUpOBaHNE TOTOBHOCTU K JajbHEHIIEMy M3Y4YeHUIO (PU3UKU Ha YriayOJIEHHOM ypOBHE B paMKax
COOTBETCTBYIOIIUX Mpoduiiell 00yueHus: Ha YpOBHE CpPEeHEr0 00IIero 00pa3oBaHusl.

JlocTrkeHre STHX IIeJied mporpamMmbl 10 (M3MKE HA ypPOBHE OCHOBHOTO OOIIETro 0OpazoBaHUs
o0ecreunBaeTcs peleHueM CIeAYOInX 3a1ay:

npuoOpeTeHne 3HAHUH O JIUCKPETHOM CTPOCHHMU  BEIIECTBA, MEXAaHUYECKHX, TEIUIOBBIX,
JJIEKTPOMATrHUTHBIX U KBAHTOBBIX SBJICHUAX;

ano6peTeHHe YMeHI/Iﬁ AHaJIM3UPOBATb U OOBSACHSATH (I)I/ISI/I‘IGCKI/IG SIBJICHUSI HAa OCHOBC H3YYCHHBbIX
(1)I/I3I/I‘ICCKI/IX 3aKOHOB U SaKOHOMepHOCTCﬁ;

OCBOCHHEC MCTOJOB pPCIICHUA paC‘-IéTHI)IX N KaAa4dYCCTBCHHBLIX 3a/ady, Tpe6y10nmx CO3JaHusg M
HUCIIOJIBb30BaHUA (I)I/ISI/I‘ICCKI/IX MOHCHCﬁ, BKJINOYasi TBOPYCCKUC U IIPAKTUKO-OPUCHTUPOBAHHBIC 3a1a4M;

Pa3sBUTHUEC HUCCIICAOBATCIIBCKUX YMeHHﬁZ Ha6J'IIOI[aTB SABJICHUS W HU3MCPATH (1)1/1314%01(1/16 BCJIMYHHEI,
BBIIBUT'ATh TUIIOTE3bI U MTPEAJIaraTb SKCICPUMCHTAJIbHBIC CIIOCOOBI MIX IMMPOBCPKH, INIAHUPOBATH U ITIPOBOJUTH

OIIBIThI, OKCIICPUMCHTAJIBHBIC UCCIICIOBAHUS, AHATTU3UPOBATD MMOJIYYCHHBIC TAHHBIC U ACJIATh BHIBO/IbI,

OCBOEGHME NPUEMOB paboThl ¢ MHpOpMaLuel (GU3NUEecKoro coJepaHus, BKIOYas MHPOPMALUIO O
COBPEMEHHBIX JIOCTHKEHUAX (DU3UKH, HHTEPIPETALUS U KPUTHUECKOE OlIeHUBaHHE HH(POPMALINY;

Ha uzyuenue otBonutcst 102 vaca: B 7 kiacce — 34 vaca (1 1 B Hezento), B 8 kinacce — 34 yaca (1 4 B
Heqeno), B 9 kitacce — 34 yaca (1 4 B Heneno)

COJAEP)KAHUE OBYUYEHUA
7 KJIACC

Pazgen 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY:KAIOIIEro MUpa.

@dusnueckue BenuuuHbL. PasmepHocTh. Eamuunel ¢usndeckux BenuuuH. M3mepenue ¢umueckux
BeIMYMH. OTanoHbl. Pusnyeckue mnpudopsl. llena nenenus. IlorpemHocts wu3mepenuit. Ilpasuiia
0e3omacHOro TpyzAa mpu pabore ¢ J1abOpaTOpHBIM 000pyAOBaHMEM. MeXIyHapOoAHasi CHUCTEMa €IUHMIL.
[TepeBon BHECHCTEMHBIX eAUHUIL B eAMHULIBI CH..

Pa3nen 2. [lepBonayajibHbIe CBeJIeHHs 0 CTPOEHHH BelllecTBAa.

JIBumkeHne dactul BemiecTBa. CBs3b CKOPOCTH JABM)KEHHS YacTHUI] ¢ TeMIeparypoil. bpoyHoBckoe
nskenue. uddysus. BzaumoaelicTBue yacTull BeIecTBa: MPUTSHKEHUE U OTTAIKUBAaHUE.



ArperaTHble COCTOSIHUS BELIECTBA: CTPOCHUE I'a30B, JKUJAKOCTEH M TBEPABIX (KPUCTAINIMYECKUX) TEII.
B3aumocBs3p Mex /1y CBOMCTBaMH BEILIECTB B Pa3HBIX arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM
ctpoeHreM. OCOOCHHOCTH arperaTHbIX COCTOSIHUMA BOJIBI.

Pa3nen 3. /IBuskeHne u B3auMojieiicTBue Tell.

Mexanunueckoe naBuxeHue. llyrtb m mnepemenieHne. PaBHOMEpHOE W HEPABHOMEPHOE JIBUIKEHUE.
CBoOoHOE TaJIcHHE KaK MpUMep HepaBHOMEpHOTo nBukeHHs Teld. CkopocTb. CpemHsss CKOPOCTh IMPHU
HEPAaBHOMEPHOM JBHKECHUU. Pacu€r myTu U BpEMEHH JIBUKEHUS.

I'paduku 3aBrCHMOCTEl BETMYUH, ONMUCHIBAIONINX ABWKEeHHE. OOIIKe MOHATHA 00 OTHOCUTEIBHOCTH
nBrkeHMs . CII0)KEHNEe CKOPOCTEH Ul Tel, ABUKYIIUXCS apaJUIeIbHO.

Cuna kak xapakTepucTuka B3aumoencTBus Ten. Cuna ynpyroctu u 3akoH ['yka. 3mepeHue cuiibl ¢
MIOMOUIBI0 TUHAMOMETpa. SIBIeHHe TAroTeHus U cuiia TsokecTH. Cuia TSDKeCTH Ha JIpyrux IjaHerax. Bec
tena. HeBecomocTs. CriokeHHE CuIl, HANpPaBJICHHBIX MO OJHOW mpsiMoi. PaBHOneicTByromas cui. Cuna
TPCHUA. TpeHHe CKOJIBKCHUSA U TPCHUEC ITOKO, BA3KOC TPCHUC. TpeHI/Ie B IIpUpPOAC U TCXHUKC.

Pa3nes 4. laByieHue TBEPABIX TeJl, dKUAKOCTEH H ra3oB.

Hapnenune. Cuna naBieHus. CrocoObl yMeHbIIEHUS M yBEIMYeHMs JaBieHus. JlaBineHue rasa.
3aBHCUMOCTh JaBJIEHUSI raza OT 00bEMa W TemmepaTypsl. llepenada naBieHust TBEPABIMH TellaMH,
KHUAKOCTAMHU U razamu. 3akoH [lackans. [lneBMaTuueckrue MalluHbL.

3aBUCUMOCTh JaBJICHUS] JKUJKOCTH OT TJIYOWHBI TOTPYXKEHHUsA. [MapocTaTHUecKuil mapamokc.
Coobmatomuecss cocynasl. I'mapaBiauueckue MexaHW3Mbl. VIcnojb30oBaHHWE BBICOKMX —JIaBJICHUH B
COBPEMEHHBIX TEXHOJIOTUAX. Y CTPONCTBO BOJONPOBOIA.

JleiicTBHE )KUJIKOCTH Y Ta3a Ha MOTPYXKEHHOE B HUX TeJ0. BriTankuBaromias (apxuMeioBa) cujia. 3aKoH
Apxumena. YciaoBre BOZHUKHOBEHUS BBITAIKUBAIONIEH (apXUMEIOBOM) CcuJlbl, moATekanue. [InaBanue ten.
BoznyxoruiaBanue.

Pa3nea 5. PaGora n MmomHoOCTh. JHeprus.

Mexanunueckasi paboTa Juis CUJI, HallpaBJIEHHBIX BJIOJb JIMHUM MepeMelieHns. MOIIHOCTb.

HpOCTBIG MCXaHU3MBI: pbIyar, BOpoT, 6J'IOK, ITOJINCITIACT, HAKJIOHHAA IIJIOCKOCTh, HO>KHUYHBIM MEXaHU3M.
MowmeHnt cunel. PaBHoBecue peiuara. [IpaBuino momeHnTtoB. [IpumeHeHHe mpaBuia paBHOBECHs phlUara K

6J'IOKy. «30110TOC MMpaBUJIO0» MCXAHUKHU. KHI[ MIPOCTBIX MCXAaHNU3MOB. HpOCTLIe MCXAaHU3MBI B 6BITy, TCXHUKCE,
JKMBBIX OpraHu3Max.

Mexannueckass sHeprus. KuHermdeckas M noTeHUManbHas 3Heprus. [lpeBpaiienue onHOro BHIa
MEXaHWYECKON PHEPTUU B APYroi. 3aKOH COXPAHEHUs U IIPEBPAILCHHS SHEPTUN B MEXAHHUKE.

8 KJIACC
Pasznea 1. TemsioBble siBJICHMS.

KonnuecTBo TeminoTel. YienbHas TEMI0EMKOCTh BellecTBa. TermIo00MEH M TEIUIOBOE paBHOBECHE.
3akon HrroroHa-PuxMana. YpaBHeHHE TEIJIOBOTO OaliaHca.

IImaBienne wu OTBCPACBAHUC KPUCTAJUIMYCCKUX  BCHICCTB. yIIeJII:HaSI TCIJIOTAa IJIABJICHUA.
[TapooGpazoBanue u KouaeHcaiusa. Mcmapenune. Kunenue. VYiaenpHas Teriora mapooOpa3oBaHMS.
3aBUCUMOCTh TEMIIEPATypbl KUNICHUS OT aTMOC(epHOro naBieHus. HacblleHHbI 1 HEHACHILIEHHBIN map.
BrnaxnocTs Bo3ayXa.



3Hepr1/1;1 TOIIJINBA. Yneanaﬁ TCIJIOTA CropaHus.

[Mpunanumer pabotel TeroBbix aBurateneit. KIIJ termoBoro asurartens. TeruioBble OBUTATENH U
3aluTa OKpYysKarolel cpenbl. TernoBble IOTEPHU B TEIUIOCETSIX.3aKOH COXPAHEHUS U MIPEBPALLEHUS SHEPTUU
B MEXAHUYECKUX U TEIJIOBBIX MPOLIECCAX.

Pa3nen 2. DiiekTpuyecKkre H MATHUTHBIE SIBJIEHHSI.

Onexrpuzanys Ten. JIBa poja 3IEKTpUYECKHUX 3apsAoB. B3anMoneicTBue 3apshKEHHBIX Tel. 3aKOH
Kynona.

Onextpuueckoe 1nose. Hanpsok€HHOCTh  3nekTpuueckoro mnosisd.  [lpuHiun — cynepno3unuu
ANEKTPUYECKUX I0JIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu 3nekTpuuyecKux 3apsaaoB. ODJEMEHTApHBIN dJeKTpUuueckui 3apsaa. CrpoeHue
aToma.
[IpoBOIHMKH, TUINEKTPUKUA U TIOJIYIPOBOJHUKHU. 3aKOH COXPaHEHUs SJIEKTPUUYECKOTO 3apsiia.

DNEeKTPUYECKHUM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOT0 TOKA. ICTOYHUKH MOCTOSTHHOTO TOKA.
JIeHCTBUS 3JEKTPUUYECKOTO TOKa (TEIIOBOE, XUMHUYECKOE, MarHUTHOE). DJIEKTPUUECKUI TOK B MeTaJlIax,
KUJKOCTSX U ra3ax.

Onexkrpuueckas uenb. Cuia Toka. DIEKTPUUECKOEe HampshKeHUEe. AMIIEPMETP U BOJIBTMETP B LIENH
MOCTOSTHHOTO TOKa. CONpOTHBICHHE MPOBOTHHKA. YIEIBHOE COMPOTHBICHHE BemecTBa. 3akoH Oma uis
yuacTka nenu. [locnenoBarenpHoe U mapauielbHOEe COeAMHEHUE MPOBOAHUKOB. D/IC B 1enu MocTOsTHHOTO
Toka. 3akoH Oma jua nosnHod unenu. IlpaBuna Kupxroda. Pacu€r nmpocThiX 3J€KTpUYECKHX Lemneil.
Henunennbie aneMeHTsl.

PaGora wm MOIOHOCTB JJICKTPUYCCKOTO TOKaA. 3aKoH I[)KOYJ'IH'.HGHLI&. 3J'IeKTpI/I‘{eCKI/Ie Oocnu H
HOTpe6I/ITeHI/I BHCKTqueCKOﬁ SHCPTHU B 6LITy. KOpOTKOC 3aMbIKaHHUC.

JlelicTBUE MarHUTHOI'O MOJIsl HA MPOBOJHUK ¢ TokoM. Cuita Amrnepa u onpezeseHue e€ HalpaBIeHHMs.
DNEeKTpOABUTaTEIb OCTOSIHHOTO TOKA. Vcronb3oBaHue AJIeKTpoIBUraTesiel B TEXHUUECKHUX YCTPONUCTBAxX U
Ha TPAHCIIOPTE.

9 KJIACC
Pa3nen 1. Mexannyeckue siBJICHHSI.
OTHOCUTENBLHOCTh MEXAHUYECKOT'O JBHMKCHHSI.
BekTopHble BeWUYMHBI, ONEpallid ¢ BEKTOpPAMU, MPOCKIUH BEKTOpa. Pagnyc-BeKTOp mMaTepuaaibHOU

TOYKH, TMCPpCMCHICHUC Ha IJIOCKOCTH. PaBHOMCpHOC HpHMOJ’IHHCfIHOC JABHKCHUC. HepaBHOMCpHOC
HpHMOHHHeﬁHOC JBHKCHUCE. Cpe)lem U MTHOBCHHAsI CKOPOCTH TCJia IPpHU HEPABHOMEPHOM JIBUKCHHUU.

Yckopenue. PaBHOyCKOpeHHOE IPSAMOJIMHEHHOE IBM)KEHUE. Y CKOpeHHE CBOOOTHOTO NaieHusl. OnbIThI
lanunes. rpaduueckass MHTEpPHpETalUs YCKOPEHHUs, CKOPOCTH, MPOMIEHHOrO MyTH U HEepeMEeIleHUs s
MPSIMOJIMHENHOTO ABMKEeHUs. [|BI)KeHHE Tena, OpOIIEHHOTO0 MO/ YTJIOM K TOPU30HTY.

JIBu>keHHe 10 OKpYKHOCTH. JIMHeiHasi cKOpOCThb, yIiioBas CKOPOCTh, MEPUOJ U YacToTa oOpallieHus
IIPY PAaBHOMEPHOM JIBUYKEHHUH 110 OKPYKHOCTH. CKOPOCTh U YCKOPEHHE NPH IBUIKEHUU 110 OKPY>KHOCTH.

Bexrop cuibl. ParonelictByromas cuna. Ilepsbiit 3akon Herorona. Bropoii 3akon Herotona. Tperuit
3akoH HptotoHa. [Ipuniun cynepno3unmu cuwi. Cuna ynpyroctd. 3akoH ['yka. Cuia TpeHus: cuiia TpeHUs
CKOJIbJKEHUSI, CUJIa TPEHUS TOKOs, Apyrue BuAbl TpeHus. KoagdummeHt tpenus.



3akon bepHymnmu u noabémHas cuia kpbula. CoBpeMeHHbIE JieTaTellbHbIe ammapaTthl, cyda Ha
MTOJIBOJHBIX KPBUIbSIX, aHTUKPBLIO HA CKOPOCTHBIX aBTOMOOUIISX. JIBHKEHHE 1T0e3/1a Ha MAarHUTHOM MOTYILKE.

Cuna TSKECTH U 3aKOH BCEMHPHOTO TATOTEHUs. J[BH)KEHHE Tel BOKPYT IPaBUTAILIMOHHOTO LEHTpa (B
ToM uucie rmianet Bokpyr Connna). [TepBas kocmuueckasi ckopocTb. HeBecoMOCTh U eperpysKu.

PaBHoBecue wmatepuanbHOW TOUkH. AOCOMOTHO TBEpPAOE Teno. PaBHOBecue TBEPAOro Tenma cC
3aKperIEHHON Ocbhio BpatieHus. MomeHT cuibl. LleHTp TskecTu.

Nmnynbe tema. M3meHenne umiynbca. MMOynbCc Cuiibl. YOPYroe M HEYNPYroe B3aUMOJICHCTBHE.
3aKOHbI U3MEHEHUS U COXPAHEHUS! UMITYJIbca. PeaKTUBHOE ABUKEHHUE.

Mexanunueckass padota U MouHOCTb. Pabora cun TskecTd, ynpyroct, TpeHus. CBs3b SHEPrUH U
pabotel. [loTeHnManbHAsE SHEPTUs TeNa, TMOTHSATOrO HaJ MOBEPXHOCTHIO 3eMiid. [loTeHImanpHast SHEprus
ckaroil mpyxunsl. Kunernueckass sHeprus. Teopema O KHHETHYECKOW SHEPruu. 3aKOH H3MEHEHUS U
COXpaHEHUs MEXaHWYECKON YHEPTHUU.

Paznen 2. Mexanndeckue KOJIe0AHUA U BOJIHBIL.

KonebarenbHoe nBuxkeHue. OCHOBHbIE XapaKTEPUCTUKHU KOjeOaHMN: MEpuoJl, 4acToTa, aMIUIUTYIA.
["apmonmnueckue xonebanus. 3aTyxaromne kojedanus. Berayxnennsie konedanus. Pesonanc.

Matemaruueckuii U Ipy>KMHHBIN MasTHUKH. [IpeBpalienue sueprun npu KosaedaTenbHOM ABHKEHUU.
Mexanuueckue BonHbI. [IpononbHble U nonepeyHble BOJIHBL. (CBONCTBA MEXaHUYECKHUX BOJIH:
uHTepdhepeHys U audpaxuus. JJIMHa BOIHBI U CKOPOCTh €€ pacHpocTpaHeHus. MexaHn4ecKue BOJIHBI B

TBEPAOM TeJIe, CEHCMUYECKNE BOJIHBI.

Paznen 3. CBeToBbDIE SIBJICHHSI.

[IpsmonuHeitHoe pacripocTpaHeHue cBera. OTpaxeHue cera. [lnockoe 3epkano. 3aKOH OTpakKeHUs
cgeta. [locTpoenue n3obpaxxeHuii, copMHUpOBaHHBIX 3EPKAIOM.

HpeHOMHeHI/Ie cBeTa. 3aKOH MMPEJIOMJICHUSA CBCTA. ITonHoe OTpaXCHUC CBCTA.

JIunza, xon mydeil B nmuH3e. @opmyna ToHKOU IuH3BL. [locTpoeHne nzodpakeHui, chopMUpPOBaHHBIX
TOHKOM JIMH30M.

Pa3nen 4. KBanToBble sIBJICHHS.
Hyknonnast mozens atomHoro sigpa. M3otonsl. PaguoakTuBHbie nipeBpamienus. [lepuoa nonypacnana
aTOMHBIX sifiep. SlaepHble peakiuu. DHEprusl CBsI3U aTOMHBIX sifiep. CBsi3b Macchl U SHEpruu. Peakunu cuHTesa

" JCJICHUA SAJCP.

IVDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOT'PAMMBI I10 ®U3UKE HA VYIJIYBJIEHHOM
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne (u3MKM Ha ypOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUs HANPABIEHO Ha JOCTHIKEHHE
JIMYHOCTHBIX, METANPEIMETHBIX U NMPEIMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbTate nzydenus Gpu3nKyd Ha ypoBHE OCHOBHOTO OOITIET0 00pa3oBaHus y 00ydaromierocs 0yayT
c(hOpMUPOBAHEI CIEAYIONINE JINYHOCTHBIE PE3YIbTAThI B YACTHU:



1)nampuomuuecxkozo ocnumanus:
MIPOSIBJICHUE MHTEpeca K HICTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (PU3NUECKOi HayKH;
[IEHHOCTHOE OTHOIICHUE K IOCTUKCHUSM POCCUNCKUX YUEHBIX-(DU3UKOB;

2)2par)coanckozo u 0yxo6HO-HPAGCHIBEHHO20 80CRUMAHUA:

TOTOBHOCTb K AKTHBHOMY Yy4YaCTHUIO B O6Cy)KI[eHI/II/I O6H_I€CTBCHHO 3HAYUMBIX U 3THUYCCKUX HpO6HeM,
CBs3aHHBIX C ITPAKTUYCCKUM ITPUMCEHCHUCM ,Z[OCTI/I}KGHI/Iﬁ (bHSI/IKI/I;

OCO3HAHUC BAXKHOCTU MOPAJIbHO-3THUYCCKUX HNPHUHIHUIIOB B JCATCIbHOCTHU y‘-IéHOI‘O;
3)9cmemutwcr<ozo eocnumaHusA.

BOCIIPHATHEC OCTCTUUCCKUX KAUCCTB (1)H31/I‘{€CKOI7I HAYKH: eé TapMOHHUYHOI'O IMOCTPOCHH, CTPOIOCTH,
TOYHOCTH, JAaKOHUYHOCTH,

4)yennHocmu HAyuHO20 NO3HAHUA:

OCO3HAHUEC ILICHHOCTH (1)I/I3I/II-I€CKOI>'I HAayKHM KaK MOMIIHOI'0O HMHCTPYMCHTA IIO3HAHHA MHUpPA, OCHOBBI
Pa3BUTHUA TeXHOHOrI/Iﬁ, BaKHEHIIICH COCT&BJ’IHI-OH_IGI‘/'I KYJbTYPBI;

opuCHTaluA B ACATCIIBHOCTH Ha COBPEMCHHYIO CUCTCMY HAY4YHBIX HpeI[CTaBJIeHI/If/'I 00 OCHOBHBIX
3aKOHOMEPHOCTSIX ~ Pa3BUTHS  NPUPOIBL,PA3BUTHE  HAYYHOH  JIFOOO3HATEIBHOCTH, HMHTEpeca K
MCCIIEI0OBATEIBCKON ACATEIbHOCTH;
5)dhopmuposanusa Kyiemyput 300p06bsa U IMOYUOHAILHOZ0 0J1AZONOTYUUA:

OCO3HaHHUE [IEHHOCTU 0e30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpPE, BaXKHOCTHU
paBWII 0€301TACHOTO TIOBEICHUS Ha TPAHCTIOPTE, HA JIOPOTaX, C AICKTPHUSCKUM H TEIUIOBBIM 000y TIOBAaHUEM

B JOMAIIHUX YCJIOBUAX;

c(OpMUPOBAHHOCTh HaBbIKA pedIieKCUH, TPU3HAHKE CBOETO MpaBa Ha OUIMOKY M TaKOTro e MpaBa y
JPYroro 4ejaoBeKa;

6) mpyooeozo eéocnumanus:

aKTUBHOE y4acTHE B PELICHUH IPAKTHUECKUX 3a/1a4 (B paMKax CeMbH, 00pa30BaTeIbHON OpraHu3alui,
ropojia, Kpasi) TeXHOJOTMYECKON M COLIMaIbHOW HANpaBICHHOCTH, TPEOYIOIIKUX B TOM YHCIE U (PU3NYECKUX
3HAHUU;

MHTEpEC K MPAKTUUYECKOMY U3YyUeHHIO Ipodeccuil, CBsI3aHHbBIX ¢ (PU3UKOH;

7) JIKO0J102U4€eCKo20 eocnumanus.

OpHUEHTAIMs Ha TPUMEHEeHNEe PU3NYEeCKUX 3HAHUH U1 penieHus 3a71a4 B 00JaCTH OKpYKaloIel Cpebl,
IUTAHUPOBAHMS IOCTYIIKOB U OLIEHKHM UX BO3MOJKHBIX IOCJIEICTBUN Il OKPY>KAIOIIEN CPEJIbI;

OCO3HaHHUe T1100aIbHOr0 XapaKkTepa HKOJIOTMYECKUX Mpo0ieM U MyTel UX pelieHus;
8)adanmayuu K u3MEHAIOUWUMCA YCLOGUAM COUUATILHOU U RPUPOOHOIL CPEObL:

NoTpeOHOCTh BO B3aUMOACWUCTBUHU TPU BBIOJHEHUHM WCCIEAOBAHUM M MPOEKTOB (PHU3HUECKON
HaIIPaBJIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JIPYTHUX;



TOBBIIICHUC YPOBHA CBOEM KOMIIETEHTHOCTHU YCpe3 NPAKTUICCKYIO ACATCIbHOCTD,

MOTPeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHUUN, YMEHUN (POPMYTUPOBATH U], TOHITHS, TUIIOTE3BI O
(hU3UYECKUX 00BEKTAX U SBJICHUSX;

0co3HaHME Ae(HUITUTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;
IUTAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHHI;

CTPEMIICHHUEC aHAJIIN3UPOBATh U BBIABIIATH B3aUMOCBA3U ITPUPOIEL, O6H_[CCTBa 1 5KOHOMHKH, B TOM HHUCJIC
C UCITIOJIb30BaHHUEM (bPIBI/I‘IeCKI/IX 3HaHPII>i;

OIICHKAa CBOMX JICUCTBHH C Y4ETOM BIIMSHHUS HAa OKPYXKAIOIIYIO CpeIy, BO3MOXHBIX TJ100abHBIX
OCJIE€NCTBUN.

METAINIPEJMETHBIE PE3YJBbTATBI

B pesynbrare ocBoeHusi mporpamMmbl Mo (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyyarorerocsi 0yayt copMupoBaHbl MeTaNpeAMeTHbIe Pe3yJbTaThl, BKIIOYAIONIUE MO3HABATEIBHBIC
YHHUBEpCAJIbHBIC YUeOHbIE AEUCTBUS, KOMMYHUKATHBHBIC YHUBEPCATIbHBIC YUCOHbIC ICHCTBUS, PETyIATHBHBIC
YHUBEPCAJIbHbBIC YUCOHbBIE ICHCTBHUSI.
Ilo3HaBaTeIbHBbIE YHHBEPCAJbHBIE YUeOHbIE IeiicTBUS
Ba3oBble 1oruueckue aeiicTBUA:

BBISABJIITH U XapAaKTCPHU30BATh CYIICCTBCHHBIC ITPHU3HAKU 00BEKTOB (HBHGHHﬁ), KJIaCCI/ICI)I/ILII/IPOBaTL ux;

BBISABJIITE 3aKOHOMCPHOCTU U IIPOTHBOPCYHA B PACCMATPUBACMBIX (l)aKTaX, JaHHBIX 1 Ha6J'IIOI[eHI/I$IX,
OTHOCAIIHUXCA K (bHBPI‘leCKI/IM SIBJICHUAM,

BBISABJIITH HPUYUHHO-CIICACTBCHHBIC CBA3U IIPU U3YUCHUU (I)I/BI/ILICCKI/IX SIBIICHUHN U MponeccoB, ACIaThb
BBIBOJIbI C HCIIOJIB30BAHHUEM JCAYKTUBHBIX W HHAYKTUBHBIX yMOSaKJ'IIOIIeHI/II\/'I, BBIZIBUT'aTh THUIIOTE3BI O

B3aMMOCBA3AX (I)I/ISI/I"ICCKI/IX BCJIMYHH,

CaMOCTOSITENILHO BBIOMpPATh CIIOCO0 pelieHus: yueOHo! (pusnueckoi 3anaun (CpaBHEHHE HECKOJIbKUX
BapUaHTOB PELIeHUs, BBIOOP HanbosIee MOAXOIAIEro C Y4ETOM CaMOCTOSTENIbHO BBIIEJICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarenLCKHe JeCTBUSA.
KCIMOJI30BAaTh BOMPOCH! KaK UCCIEI0BATEIbCKUI MHCTPYMEHT TTO3HAHUS;

MIPOBOMTH IO CAMOCTOSATEIHHO COCTABIEHHOMY IIJIAHY OIBIT, HECIOXKHBIA (DU3UUECKUIA IKCTIEPHUMEHT,
HEOOJIBIIIOE HCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNS,

OIICHUBATH HA IPUMCHUMOCTDb U TJOCTOBCPHOCTDH I/IH(I)OpMaI_II/IIO, MOJIYYCHHYIO B XOJ€ UCCJIICIOBAHUS NN
OKCIICPUMCHTA,

CaMOCTOATCIIbHO (bOpMy.TII/IpOBaTB O606H_[CHI/I}I 1 BbIBOJIBI 11O PE3YyJibTaTaM HpOBC}IéHHOFO Ha6JIIO,[[eHI/I$I,
OIIbITa, UCCIICOAOBAHUI,

MMPOTHO3UPOBATH BO3MOXKHOC ﬂaﬂbHeﬁmee pa3sBUTHC (I)I/I3I/I‘-IGCKI/IX MMponecCcoOB, a TAKKC BbIABUI'ATb
MMPCANOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaX.

Padora ¢ ungopmanueii:



MPUMEHSTh Pa3IUYHbIE METOJIbl, HHCTPYMEHTHI U 3alpPOChl MPU MOUCKE U 0TOOpe MHGOpPMAIUU WU
JTAHHBIX C Y4ETOM TPEITIOKEHHON yaeOHOH (hM3UUeCKOM 3a1a4u;

aHaAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH MH(DOPMALIMIO PA3JIUYHBIX BUIOB U (OpPM
MIPEICTABICHMUSI,;

OLICHMBATh HAAEKHOCTh HMHGOPMALMU 1O KPUTEPHUSAM, MPEAJTOKEHHBIM  YUUTEIEM WM
chOpMyIUPOBAHHBIM CAMOCTOSITEIILHO;

CaMOCTOSITENTLHO BBHIOMpATh ONTHMAJIbHYIO (hOpMY MpeacTaBiIeHuss WHPOPMAIMH U WILUTIOCTPUPOBATH
pelaeMble 3a/1a4i HECJI0KHBIMU CXEMaMH, IuarpaMMaMu, HHOM rpauKoi U X KOMOMHALIUSAMHU.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIE NeiCTBUS:
B X0Jie 00CyXJleHus1 yueOHOro Marepuasa, pe3yabTaToB JabOpaTOpHBIX pabOT M MPOEKTOB 3a/1aBaTh
BOIIPOCHI MO CYHIECTBY O6CY)KZ[aCMOI71 TCMbl W BBICKA3bIBATb HMJCH, HALCJICHHLIC HA PCHICHUC 3aJadyr U

ImoAACPIKAaHUC 0J1aroKenaTeIbHOCTH O6H1€HI/I$I;

COITIOCTABJIATH CBOU CYXXJCHUS C CYKACHUAMU IPYIruXx Y4aCTHUKOB Jualiora, O6HaPY)KI/IBaTI) pasiiniuc
1 CXO0ACTBO HO3PII.IPII>1;

BbIPpAXKaTb CBOXO TOUKY 3PCHUA B YCTHBIX U ITMCbMCHHBIX TCKCTAX;

nyOJIMYHO TPEACTABIATh PE3YJIbTaThl  BBHIMOJHEHHOTO (DU3MYECKOro OmbITa (IKCHEPUMEHTa,
HCCTIEI0BaHUS, TIPOCKTA);

MMOHMMATh M WCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW M HHIUBUIYaTbHOW PabOTHI MPH pPEHICHUU
KOHKPETHOU (pr3nyeckoit mpoOiemsl;

MNpUHUMAThL LCJIN COBMECTHOU ACATCIIBHOCTH, OPraHHU30BLIBATH I[GflCTBI/IfI no eé JOCTHIKXCHHUIO.
pacmpenensaTh poyih, OOCYXAaTh MPOLECCHl M Pe3yJbTaThl COBMECTHOW paboThl, 0000IIaTh MHEHUS

HCCKOJBKHX Jnoz[eﬁ;

BBITIOJIHATE CBOK 4acCThb pa6OTBI, A0CTUTrass Ka4CCTBEHHOI'O PE3yjibTaTa 1O CBOEMY HAIIPABJIICHHUIO U
KOOpAUHHPYS CBOU I[eﬁCTBHH C ApYTYUMHU YWICHAMU KOMAaH/BbI;

OICHUBATb Ka4C€CTBO CBOCTO BKJaJa B O6H1HI>'I MNPpOAYKT 110 KpUTCPUAM, CaMOCTOATCIBHO
C(bOpMYHHpOBaHHLIM Y49aCTHUKaMU B3aHMMOJEUCTBUSI.

PeryasitTuBHbIe yHUBepcaibHble YueOHbIe AeiicTBUS
Camoopranmusanus:

BBISIBJISITH TIPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CHUTYAIUSX, TPEOYIOMINX ISl peuieHus (PU3HUECKUX
3HAHUU;

OPHEHTUPOBATHCS B PA3IMYHBIX MOIXO0/1aX MPUHITHS pelleHUH (MHANBUIYaIbHOE, IPUHATHE PELICHUS
B TpYIIIE, IPUHATUE PEIIEHUH IPyIIoif);

CaMOCTOATCIIBHO COCTABJIATH aJITOPUTM PCHICHUA ¢JH3HHCCKOﬁ 3aga4yyd WM IIJIaH HCCICIOBAaHUA C
y‘IéTOM HMCIOIIUXCA PECYPCOB U COOCTBEHHBIX BOBMO)KHOCTCﬁ, APTYMCHTUPOBATL NPCJIaracMbIC BApHUaHThI

PELLIECHHUI;

JenaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.



CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTE/VIEKT:
JlaBaTh aJICKBaTHYIO OLICHKY CUTYAallMU W IMpeJjiaraTh IJIaH €€ U3MEHEHUS;

OOBSICHATh TPUYUHBI JIOCTHKEHUS (HEIOCTHIKEHHUS) DPE3yIbTaTOB JESATEIbHOCTH, /aBaTh OLECHKY
PUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHUCIIE B XOJ| BBIMIOJIHEHUS (PU3UYECKOIO MCCIEIOBAHUSA
WIA TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHMBIIMXCS CHTYallUd, YCTAHOBJICHHBIX OILIMOOK,
BO3HUKIIUX TPYIHOCTEH;

OLCHUBATHL COOTBCTCTBUC PE3YyJibTaTa LCIN U YCIIOBUAM.

CTaBUTH ce0sl Ha MECTO JPYroro YeJoBeKa B X0JI€ CIIOpa WM TUCKYCCHM HA HAyYHYIO TeMY, TOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOro.

MIPHU3HABATH CBOE MPABO HA OIIMOKY ITPH PEHICHNHU (PU3NIECKUX 3a7[ad WK B YTBEPKICHUSIX HAa HAyYHBIC
TEMBI U TaKO€ K€ IPaBO APYroro.

MHNPEAMETHBIE PE3YJIbTATbBI

K xonmy oOyueHus ¢ 7 Kiaacce IpeIMETHBIC pE3yJbTaThl JIOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTH Y
00yJaroImuxcs yMEHUI:

pemath pacué€THble 3agaud (B 2—3 JneiicTBUA) MO M3y4aeMbIM TeMaM Kypca (U3UKH, BbIOUpas
aJIeKBaTHYI0 (U3WYECKYI0 MOJEJb, C WCIIOIB30BAaHUEM 3aKOHOB M (DOPMYI, CBSI3BIBAIONINX (PHU3UUECKUE
BEJIMYMHBI, 3allUChIBaTh KPAaTKOE YCIOBHE U pa3BEPHYTOE PEIIECHUE 3a/layM, BBISBIIATH HENOCTAIOIIME WIN
130BbITOYHBIE JJAaHHBIE, 00OCHOBBIBAThH BHIOOP METOJ/Ia PEIIEHUS 33a[a4uM, UCII0JIb30BaTh CIPABOYHbIE JAHHBIE,
IPOBOJIUTh MaTeMaTHYeCKue IpeoOpa3oBaHUs M PACUETHI, OLEHHBATh PEATUCTHYHOCTH IOJy4YEHHOTO
3HaueHUs (PU3MUECKON BETMYMHBI U ONpPEAENATh Pa3MEpPHOCTh (DU3MUECKON BEIM YMHBI, MOJYUYEHHON Ipu
pEILIECHNN 3a]1a4H;

pacro3HaBaTh MpoOJIeMbl, KOTOPbIE MOXKHO PEIIUTh IPU MOMOIIM (PU3MUECKUX METOJIOB, U MpejaraTh
OPUEHTUPOBOUYHBIA  CIIOCOO pelleHus, B ONUCAHMM HCCIENOBaHMSA paclio3HaBaTh IPOBEpSIEMOe
MIPEeNIoIoKEeHNE (TUIIOTE3Y), HHTEPIIPETUPOBATD MTOJIYUEHHBIN pe3ybTaT;

MpEACTABIATH IOJTYUYCHHBIC 3aBUCUMOCTHU (1)I/ISI/I‘~IGCKI/IX BCJINYHH B BUJIC Ta6J'II/IH n Fpa(l)I/IKOB, OLICHUBATh
MOrpeIrHOCTH, ACJIaTb BBIBOABI IO PE3yJIbTaTaM MCCIICAOBAHN,

HCIIOJIB30BAaTh CXEMBI U CXEMAaTUYHBIC PUCYHKH U3YYEHHBIX TEXHUUYECKUX YCTPONCTB, HU3MEPUTEIIbHBIX
prOOPOB U TEXHOJIOTUYECKUX MTPOLIECCOB MPHU PEUICHUH YUeOHO-TTPAaKTUYECKUX 33/1a4;

MIPOEKTOB WJIM YUE€OHBIX HCCIIEA0BaHUMN, IPU ATOM T'PAMOTHO HCIIOIb30BaTh U3yYEHHBIN TOHSITUHHBIN

K koHmy oOyuenns ¢ 8 knacce npeaMeTHBIE PE3yabTaThl Ha YIIIyOJIEHHOM YPOBHE JOJDKHBI OTPaXaTh
C(OPMHUPOBAHHOCTH Y O0YUAIOIINXCSl YMEHHUI:

CTPOUTH MPOCTHIE (PU3UYECKHE MOAETH PEaTbHBIX 00BEKTOB, MPOLIECCOB M SBJICHUH, BBIIEIATH MPH
3TOM CYIIECTBEHHBIE U BTOPOCTENIEHHbIE CBOMCTBA 00BEKTOB, POIIECCOB, SIBICHUH, TPUMEHATh (PU3NUECKUE
MOJIETH 17151 OOBSICHEHUSI (PU3NUECKHUX IIPOLECCOB U PelleHus] y4eOHbIX 3a/1ay;

OOBSICHATH (PM3NYECKUE SBJICHUS, MPOLECCHl U CBOWCTBA TeJ, B TOM YHCJIE U B KOHTEKCTE CHUTyalui
IIPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, M pellaTh KauyeCTBEHHBbIE 3a/aud, B TOM 4YHCIEe Tpedyrolue
YHUCJICHHOTO OILICHWBAHUS XapaKTEPHBIX 3HAYCHUH (U3UUECKUX BEIWYHH, IIPU 3TOM BBIOMPATH aJIEeKBATHYIO
(GU3NYECKyr0 MOJENb, BBIABIATH NPUUYMHHO-CIEICTBEHHBIE CBA3M M BBICTPAMBAThH JIOTUYECKYIO LIETIOUKY



pacCyXJCHHM C OINOpOdM Ha W3y4YEHHBIC CBOWCTBA (PU3WYECKUX SBICHUHN, (PU3MUECKHE  3aKOHBI,
3aKOHOMEPHOCTH U MOJIETIH;

YBEpPEHHO peliaTh pacu€THble 3a/auu (C omopoil Ha 2—3 ypaBHEHHUs) 10 M3y4aeMbIM TemMaM Kypca
(bu3uky, BEIOUpas afieKBaTHYIO (PU3NYECKYIO MOJICIb, C UCTIOJIB30BAHUEM 3aKOHOB U (JOPMYJI, CBS3BIBAIOIIUX
(du3nyYecKue BEIMYMHBI, 3alHMCHIBATh KPATKOE YCIOBUE M Pa3BEPHYTOE pEIICHUE 3a/Ja4yd, BBIABIATH
HEJIOCTAIONIME WM M30BITOYHBIC JaHHBIC, 0OOCHOBBIBATH BHIOOP METOJA PEUICHHUS 3a/1a4H, MCIIOJIb30BaTh
CIIpAaBOYHBIC JAHHBIC, MPUMEHATh METOJbl aHAIM3a Pa3MEPHOCTEH, MCIOJIb30BaTh IpadUYecKHe METOJIbI
pelieHus 3aaad, MPOBOJUTh MaTEeMAaTUYECKHE TpeoOpa3oBaHUs U PacuéThl, OICHHBATH PEATUCTHYHOCTH
MOJIYYEHHOTO 3HAYCHHS] (PU3NYCCKOW BEIMYUHBI U ONPEICNSATh Pa3MEPHOCTh (PU3MYECKON BETMYUHEI,
MOJIYYEHHOU MPU PEUICHUH 3a/1a4H;

pacro3HaBaTh MpoOJIEeMbl, KOTOPhIE MOXKHO PEIIUTh IPU MOMOIIM (PU3MUYECKUX METOJIOB, U MpeajaraTh
OPUEHTHUPOBOYHBIM CrOcO0 pelieHus, B OINHUCAHUU UCCIECJOBAHMSI PacCIO3HABaTh IIPOBEPSEMOE
IIPENII0JIOKEHNE (TUIIOTE3Y), MHTEPIIPETUPOBATD MTOJIYYEHHBIN pe3yIbTaT;

pacrno3HaBaTb IPOCTbIE TEXHMUYECKHE YCTPOICTBA M W3MEpPUTENIbHbIE NPUOOpPHI IO CXeMaM H
CXEMaTUYHBIM pPHUCYHKaM (KUJKOCTHBIH TEPMOMETp, TEpMOC, ICUXPOMETP, TUIPOMETp, JBUIATEINb
BHYTPEHHEIO CrOpaHHUs, JJIEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMbI 3JEKTPUUECKUX Iened ¢
[I0CJIE/IOBATENbHBIM U TMapaJUIebHBIM COEJMHEHHEM D3JIEMEHTOB, pa3jinyas YCJIOBHbIE OOO3HAYCHMS
3JIEMEHTOB 3JIEKTPUYECKUX LIETeH, UCII0Ib30BaTh CXEMbI U CXEMAaTUYHbIE PUCYHKU U3YUYEHHBIX TEXHUUECKUX
YCTPOICTB, U3MEPUTEIbHBIX IPUOOPOB M TEXHOJIOTUUECKUX MPOLIECCOB MIPU PELICHUN YUeOHO-TIPAKTHYECKUX
3ajad4;

K koHuy oOyuenus ¢ 9 knacce npenMeTHble pe3yabTaThl HA YIIyOJIEHHOM YpOBHE JOJDKHBI OTpa)kaTh
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

HCIOJIb30BATh MOHATHS (CHCTEMa OTCUETA, OTHOCUTEIBHOCTh MEXaHUYECKOT 0 IBM)KEHUS, HEBECOMOCTh
U Teperpy3Ku, LEHTpP TAKECTH, MEXaHUUECKHE BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK, JIEKTPOMAarHUTHbIE
BOJIHBI, PEHTI'€HOBCKOE M3JIy4Y€HHUE, IIKalda 3JIEKTPOMAarHUTHBIX BOJH, HCTOYHUK U CBETa, OJIM30pPYKOCTH U
JAJIbHO30PKOCTh, CIEKTPhl HCIYCKAHWS W TMOIJIOLIEHUs, anbda-, Oera- M raMMa-u3iydyeHus, H30TOIIbI,
sepHas U TepMosJepHas HEpPreTHKa) U CUMBOJIUYECKUN S3bIK (U3UKU MPU PELICHUH Y4eOHBIX U
MIPAKTHUYECKUX 3a/1a4;

YBEPEHHO pa3inyaTh SBICHUS (PaBHOMEPDHOE W HEPaBHOMEPHOE IPSMOJIMHEHHOE JIBUJKEHUE,
PaBHOYCKOPEHHOE TMpPsIMOJMHEHHOE JBM)KEHHE, CBOOOJHOE TMajieHHe Tell, ABMKEHHE [0 OKPYKHOCTH,
B3aMMO/JICIICTBHE TeJ, pPABHOBECHE MaTEpPUAbHOM TOYKM, PEaKTUBHOE JIBUJKEHUE, HEBECOMOCTb,
KosiebaTenbHOe IBUKEHHE (TapMOHUYECKHE, 3aTYXa0le, BBIHYXK/IEHHbIE KOJIeOaHus ), pe30HaHC, BOTHOBOE
JBUKEHME (paclpoCTpaHEHHE M OTpakeHUE 3ByKa, MHTephepeHlns U Audpakuus BOJIH), NPSIMOJIUHEIHOE
pacnpoCTpaHEHUE, OTPAKEHUE U MPEJTOMIIEHUE CBETA, MTOJIHOE BHYTPEHHEE OTPAaKEHUE CBETA, Pa3JI0KEHUE
0eoro cBeTa B CIIEKTP U CII0KEHUE CIIEKTPaIbHBIX 1IBETOB, ECTECTBEHHASI PaINOAKTUBHOCTb, BOSHUKHOBEHHE
JMHEWYaToOro CHeKTpa HW3JIY4YEHHs) IO OINUCAHUI0O HMX XapaKTEePHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

OOBSICHATh (PU3UUECKUE SIBIICHUS, MPOLECCHl U CBOWCTBA TEJ, B TOM YHCJIE B KOHTEKCTE CHUTyallUd
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, M pellaTh KauyeCTBEHHBbIE 3a/laud, B TOM 4HCIe Tpedyromue
YHICJIEHHOTO OLEHUBAHUS XapaKTEPHBIX 3HAUEHUN (PU3MUYECKUX BEJIMYHMH, IPU STOM BBIOMPATH a/IeKBaTHYIO
(bu3NYECKyI0 MOJENb, BBISBISATH MPUYUHHO-CIEIACTBEHHbIE CBSI3M M BBICTPAMBATh JIOTHYECKYIO LEMOYKY
paccyxaeHuil U3 2—3 maroB ¢ oMoOpol Ha W3yYeHHbIE CBOWCTBA GU3NYECKUX SBJICHUM, (PU3HUECKUE 3aKOHBI,
3aKOHOMEPHOCTH U MOJIENIN;

YBEPEHHO pelaTh pacuéTHBIC 3a/a4d MO M3yYaeMbIM TeMaM Kypca (M3MKH, BBIOMpas aJleKBaTHYIO
(Gu3NYeCKyr0 MOJENb, C HUCIOJb30BAHUEM 3aKOHOB U (DOPMYJ, CBS3BIBAOIUX (PU3MUECKHE BETUYMHBI,
3aMMCBIBAaTh KPATKOE YCIOBUE U Pa3BEPHYTOE PEIICHHUE 337a4M, BBIABIATH HEJAOCTAIOIINE UIH U30BITOYHbIC
JlaHHbIe, 00OCHOBBIBATh BEIOOP METO/Ia PEIICHUS 3aJaud, UCIOJIb30BaTh CIPABOYHBIC IaHHBIE, IPUMEHATh



METOABl aHaJM3a pa3MEpPHOCTEH, HCIOJIb30BAaTh TpadUyecKue METOJbl PpEIICHUs 3ajad, MPOBOAUTH
MaTeMaTHYeCKue IpeoOpa3oBaHUs M Pacy€Thl, OIEHUBATH PEAIMCTHYHOCTh IOJYYCHHOTO 3HAYCHUS
(bu3nyecKoil BeIWYMHBI U ONpPEAEATh Pa3MEPHOCTh (PU3UUECKOW BEIMYMHBI, MOJYYEHHON MpU PEeUICHUH
3aJauy;



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
Ne HanmenoBanue pa3zneinoB U TEM IpOrpaMMBbl KonnuecTBo 4acos OnexkTpoHHbIE (LU(POBHIE)
/m Bcero KouTpoibHbie [pakTryeckue 00pa3oBaTENLHbIE PECYPCHI
paboThI paboThI
Pa3nen 1. ®usuka u €€ poJib B NO3HAHUH OKPYKAKIIETr0 MUPA
1.1 |Dusuueckue BeIUYUHBI 2 http://fcior.edu.ru/
Uroro no pazneny 2
Paznen 2. [lepBoHayaibHbIE CBeJeHUsS] 0 CTPOEHUH BellecTBa
2.1 |CrpoeHnue BemiecTBa 2 http://mww.fizika.ru/
Htoro no pazneny 2
Pa3nen 3. /IBu:keHHe U B3aUMoO/AeilicTBHE TeJl
3.1 |[MexaHuuyeckoe IBUKEHUE 2 http://mwww.school.mipt.ru/
3.2 |[[Muepuusi, Macca, MIOTHOCTh 2 http://ifilip.narod.ru/
3.3 |[Cuna. Buasl cun 4 http://kvant.mccme.ru/
Hroro no pasneny 8
Pa3nen 4. JlaBiieHue TBEPABIX TeJl, ’KUAKOCTEH U ra3oB
4.1 |Hasnenue. [lepenada gaBneHus TBEPABIMUA TEIAMH, 4 http://www.physics-regelman.com/
KHUJIKOCTSIMH U Ta3aMH
4.2 ||JlaBieHue KHUIKOCTH 2 http://www.e-science.ru/physics
4.3 |ATmocdepHOe TaBiIeHHE 2 http://yos.ru/
4.4 | IlelicTBHe )KUAKOCTH ¥ ra3a Ha MOTPYKEHHOE B HUX 6 http://class-fizika.ru/
TEJo
Hroro no pazneny 14
Paszpnen S. PaGoTra u MOIHOCTB. JHEpPIrus
5.1 [Pabora m MOITHOCTB https://resh.edu.ru/for-pupil
5.2 |IIpocThie MEXaHNU3MBbI 4 https://lecta.ru/ucheniku
https://2.shkolkovo.online/free/physics



http://fcior.edu.ru/
http://www.fizika.ru/
http://www.school.mipt.ru/
http://ifilip.narod.ru/
http://kvant.mccme.ru/
http://www.physics-regelman.com/
http://www.e-science.ru/physics
http://yos.ru/
http://class-fizika.ru/
https://resh.edu.ru/for-pupil
https://lecta.ru/ucheniku
https://2.shkolkovo.online/free/physics

HaumeHoBaHue pa3aenoB U TeM MpOrpaMMBbl

KonnuectBo yacoB

OnexkTpoHHbIe (LU(POBHIE)

n/n Bcero KourposbHsie [MpakTruecKue 00pa30BaTENILHbIC PECYPCHI
paboThI paboThI
5.3 [MexaHnudeckas SHEprus 6 https://lecta.ru/egepromo/
https://rutube.ru/tags/video/6128/
Uroro no pazneny 12
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

8 KJIACC
Ne HanmveHnoBaHue pa3ienoB ¥ TeM MPOTrpaMMBI KonnuecTBo yacos DnexTpoHHbIe (1IU(POBBIE)
n/n Bcero KoHnTposbHbIe [MpakTryeckue 06pa3soBaTeIbHbIE PECYPCHI
palboThI paboThI
Paspnen 1. TenuioBble siBJICHUS
11 |[TemnoBsle mpoiecchl 14 http://school-collection.edu.ru
Hroro no pazneny 14
Pa3nen 2. DiekTpuyecKkne 1 MATHUTHBIE SIBJICHUS
2.1 |DnexTpuyeckue 3apsibl. 3apsyKECHHbIE TeNla U UX 4 http://fcior.edu.ru
B3aMMOJICHCTBUS
2.2 |[locTOSIHHBIHN AJIEKTPUUYECKUI TOK http://www.fizika.ru
2.3 |MarHuTHBIC SBICHUS http://college.ru/fizika/
2.4 |DnexTpoMarHUTHAs HHIYKIIHS http://fiz.1september.ru
Hroro no pazneny
OBUIEE KOJIMYECTBO YACOB TIO ITPOI'PAMME 34

9 KJIACC

Ne n/m

KoanuecTBo 4acoB

HaunmeHoBaHMe pa3ieoB U TeM
MporpaMmbl

Bcero

Kontpoabnsie | IlpakTnueckue
padoThbI padoThbI

JJyieKTPpOHHbBIE (LU (PPOBBHIE)
o0pa3oBaTe/IbHbIE pecypchl



https://lecta.ru/egepromo/
https://rutube.ru/tags/video/6128/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://fiz.1september.ru/

Pasznea 1. Mexannueckue sABJICHUSA

11 MexaHudeckoe JIBMKEHHE U CIIOCOOBI €T0 10 1 bubauoteka [IOK

' OIMCAHUSA https://m.edsoo.ru/7f41a4a6
. but6mmoreka [JOK

1.2 BsanmoznelicTene Ten 4 1 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK

13 3aKoubt coxpaeHHA 2 3 https://m.edsoo.ru/7f41a4a6

Uroro no pazneny 16

Pasznena 2. MexaHn4deckue K0J1€0aAHUA M BOJIHBI

bub6mmoteka [IOK
21 Mexammaeckue konebarua 6 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
22 Mexanmieckue BONHbI 3BYK S 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 11

Pasznen 3. CBeToBBI€ SIBJICHHS

41 3aK0HEBI pacIpPOCTPaHEHUS CBETA 2 2 bubmmotexa [OK
: pactpocTp https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
4.2 JTuH3BI 1 ONTHYECKHE TIPHOOPEI 2 3 https://m.eds00.ru/7f41a4a6
Hroro no pazneny 4

Pasznen 4 KBaHTOBBIE SIBJICHHS

but6mmoreka [JOK

51 snepHBbIe peaKiyn 3 1 1 https://m.edsoo.ru/7f41a4a6

Hroro mno pazaeny 3

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



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

INOYPOYHOE IINTAHUPOBAHMUE

7 KJIACC
No Tema ypoka KonunuecTtBo yacos Hara DneKTpoHHbIE HU(POBBIE
n/m W3Yy4EHUs 00pa3oBaTeNbHbIC PECYPCHI
Bceerof KontponbHble IIpakTnueckue v p peeyp
paboThI paboThI

1 Ouznueckue BennunHbl. PazmepHocTs. Ouznueckue 2
npuOopsl. [lorpemHocTy npu NpAMbIX U3MEPEHUSIX.

2 Crtpoenue BemectBa. OMbIThI, J0Ka3bIBAIOIINE 2
JMCKPETHOE CTPOCHUE BEILIECTBA

5 Cuna ynpyrocrtu. Bec Tena 2 bubnuoreka L[OK
httpS'//m edsoo.ru/ff0a2fc4

Cuna tpenus CioxeHue cui. PaBHOHGI/ICTByIOHIaH 2 bubnuoreka L[OK
CI/Ina https //m.edsoo.ru/ff0a3276

7,8 I[aBJIeHI/Ie TBEPJBIX TET bubmuoreka [IOK
https://m.edsoo.ru/ff0a2970

JlaBneHue KUJKOCTEN U ra3oB. 3a1<0H ITackans bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2b5a
10 [l 3aBucuMoOcCTh aTMOC(hEpHOTO TaBICHHS OT BBICOTHI bubnmnoreka [IOK
HaJl ypoBHEM Mopsi. [IpuOops! 11 u3MepeHus https://m.edsoo.ru/ff0a33fc
aTMoc(hepHOro AaBICHHUS
BLITaJ'IKI/IBaIOIJ_IaSI cuia. 3akoH Apxumena Bubnuoreka I_[OK
https //m.edsoo.ru/ff0a3a96
HnaBaHHe Ten bubnmoreka LIOK
https //m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3f82

Ne Tema ypoka KosnyecTBo yaco Mara DJEeKTPOHHBIE IIU(PPOBBHIE

/1 Beero] KoHTpombHbic TpaKTiecKye W3YYCHHUS 00pasoBaTebHBIC PECYPChI
paboThI paboThI
14 | Mexanudeckast pabota ,MoIHOCTb 2 bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

15 | MomenT cuisbl. IIpaBuino MOMEHTOB 2 bubnnorexa [IOK
https://m.edsoo.ru/ff0a3654

Mexannyeckas sHeprus. Kunernueckas u 2
MIOTEHIMAIbHAS YHEPT U

Ne Tema ypoxka

KonuuectBo vacos Jlara DneKTpoHHBIE U(POBBIE
/n Bcero| KonTponbHbie [TpakTdeckue pa6OTBI M3y4eHus | 06pasoBaTeIbHAIC PeCypCH!
paboThI
bubnmmoreka L[OK
https://m.edsoo.ru/ff0a6976
2 HnaBneHne U OTBEPJCBAHME KPUCTATHIESCKIX bubnmnoreka L[OK
BEIIECTB. Y AeabHast TEIUIOTa TUIaBJICHUS httpS'//m edsoo.ru/ff0a71d2
bubnmoreka LIOK
https //m.edsoo.ru/ff0a7628
HaCBII_I_[eHHBII/I Y HEHACHIIICHHBIH nap. BraxHocTh
Bo3z(yxa

3a1<0H COXpaHEHUs U NIPEBPALLCHUS YHEPTUHU B bub6numoreka [IOK
MEXaHUYECKUX U TEIJIOBBIX Mpoleccax https://m.edsoo.ru/ff0a96b2



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a96b2

Ne Tema ypoka KonnyecTBo yaco [Hara DNEeKTPOHHBIE IIUPPOBBIE

n/n u3y4eHus ||| oOpa3oBaTesbHbIE peCypChl
Bceero| Konrtponbhble [TpakTuyeckue paboTh] yi p peeyp
paboThI

B3aumoneiicTBre 3apskeHHBIX Tell. 3akoH Kynona 2 bubnuoreka [IOK

:| https://m.edsoo.ru/ff0a%e14
Onexrpuueckoe nosie. Hanpsyk€HHOCTh 3JEKTPUYECKOTO || 2 bubnnoreka [IOK
nosist. [IpuHOHAI Cyneprno3uiuu JIEKTPUIECKUX ITOIEH

:l

https://m.edsoo.ru/ff0aa738

bubmuoreka [IOK
https://m.edsoo.ru/ff0ac3d0

3aBUCUMOCTh CHJIbI TOKA OT HanpsbkeHus. 3akoH Oma 2
JUISl y4acTKa Lenu

|

bubmanoreka LIOK
https://m.edsoo.ru/ff0ac1d2

DNEKTPUUECKOE CONPOTUBIIEHUE. Y I€TbHOE
COIIPOTHUBIICHUE

ITocnenoBarenbHOE U mapaiCJibHOC COCIUHCHUA
IIPOBOAHUKOB

13 || 91C u BHyTpeHHEE COMPOTUBIICHHE UCTOYHUKA TOKA.
3akon OMa 1 OJIHOU IIENH
14 (|Pabota snmekTpudeckoro Toka. MomHoOCTb
AIEKTPHUUECKOTO TOKA
15 ||| OnbiT AMiiepa. MarHuTHOE T10JI€ KaTYIIKA C TOKOM. bubnuoteka [IOK
[TprMeHeHue 3IeKTPOMAarHUTOB B TEXHUKE https://m.edsoo.ru/ff0a6bb0
16 ||| Cuna Amniepa u onpeseneHue e€ HarnpaBICHUs bubnnorexa [JOK
https://m.edsoo.ru/ff0a7b5a
17 [|OnbiTer @apazes. 3akoH AMEKTPOMArHUTHOW HHAYKIUM. || 2
[IpaBuno Jlenna

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a5256
bu6mmorexa [IOK
https://m.edsoo.ru/ff0a5a26

N

-

OBILIEE KOJIMYECTBO YACOB IIO [TPOT'PAMME 34
9 kaacc
No KoanuectBo yacoB Jlata JIeKTPOHHBbIE IU(PPOBBbIE
Tema ypoka oOpa3zoBarejibHbIE
n/n Bcero Kontpoabnsie | Ilpakrnueckue | H3y4YeHHS pecypebi
padoThbI padoTsI



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

IIpssMonMHENHOE PAaBHOYCKOPEHHOE

but6mmoreka [JOK

1
JIBUOKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh IPSAMOJIIMHEHHOTO

2 PaBHOYCKOPEHHOTO JIBI>KeHUs. [ paduk
CKOPOCTH

3 CBob6oanoe nagenue ten. OnbiTel [Nanmmes
PaBHOMEpHOE IBH)KEHUE IO OKPYKHOCTH.

4 Ilepuon u yacrora oOparenus. JInneiinaa u Bubmmoreka LIOK

p p ' https://m.edsoo.ru/ff0ael76
yr0Basi CKOPOCTH

5 LleHTpOCTpEMUTEIBHOE YCKOPEHUE

6 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHOB Bu6nuorexa LIOK
HsroTona https://m.edsoo.ru/ff0aeb6c

bubmmoteka I[IOK

7 Cuna ynpyroctu. 3akoH I'yka https://m.edsoo.ru/ffO0aeca?

3 P - bubnuoreka [JOK

P https:/m.edsoo.ru/ff0af738

9 Cuta TSKECTH U 3aKOH BCEMHPHOTO bubnuoteka [IOK
TATOTEHUS. Y CKOPEHUE CBOOOTHOTO TAJCHHUSI https://m.edsoo.ru/ff0af044

10 [TepBast kocMHuUecKast CKOPOCTb. bu6muoreka [LIOK
HesecoMocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepHaIbHON TOYKH.

1 AoOcomoTHO TBEpIOE Teno. PaBHoBecue bu6nunorexa [IOK
TBEPJOTO TeJIA € 3aKPEIUIEHHONW OCBIO https://m.edsoo.ru/ffOafe36
BpaieHusi. MoMeHT cuiibl. LleHTp TsxecTn
Nmmynsce Tena. UMImynsc cuitbl. 3ak0H

12 COXpaHEHUS UMITYJIbca. YTIPYroe u bubmorexa [TOK

p Y o pyr https://m.edsoo.ru/ffOb07fa
HEYIIPYroe B3auMOJICHCTBUE
b K
13 Mexanudeckas paboTa U MOIITHOCTh nosmotexa LO

https://m.edsoo.ru/ff0b0a84



https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b0a84

Pabota cuiibl TSXKECTH, CHUIIBI YIPYTOCTH U

but6mmoreka [JOK

14
CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
15 Cas3b 3HEprun U padoTel. [loTeHIMaNbEHAS
SHEprus
16 3aKOH COXpPaHEHUS PHEPTUU B MEXAHUKE
17 KonebarenbHoe ABMKEHUE U €TO bubmmoreka [IOK
XapaKTEePUCTUKH https://m.edsoo.ru/ff0b1858
18 MatemaTuyecKkuil ¥ NPYKUHHBIA MasiTHUKH
19 [IpeBpaienue sHEpruu NPU MEXAHUUECKHUX
KOJICOAHMSIX
Mexanudeckue BoiaHbl. CBoiicTBa
bubnuoreka [JOK
20 MeXaHUu4eCcKuX BOJIH. [IponosibHbIE 1 https://m.edsoo.ru/ff0b21fe
MONEPEYHBIC BOJHBI " '
)1 DNEeKTPOMarHuTHOE TOoJIe€. bubmuoreka [LIOK
DNeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe
29 Pewenue 3a1a4 Ha onpeaeaeHue 4acToOThl U
JUTMHBI 3JIEKTPOMArHUTHON BOJIHBI
3aKoH OoTpa)keHus cBeTa. 3epkana. Pemenue
P P bubnuorexa [JOK
23 3a/1a4 Ha TPUMEHEHUE 3aKOHA OTPaKEHUS https://m.edso0.ru/ff0b38c4
cBeTa T '
24 [Tpenomiienue cBeTa. 3aKOH MPETOMIICHUS bu6mmoreka [IOK
CBETa https://m.edsoo.ru/ffOb3aea
25 JInusel. OnTudeckas cUia JIMH3EI Egﬁiﬁ;{?ﬁgﬁ(ﬁaﬁ%mc
26 . bubnuoteka [IOK
[TocTpoenue n3o0pakeHU# B JTHMH3AX https://m.edsoo.ru/fObd44a
27 Ilepuon nomypacnaga
)8 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubmuotexa [LIOK

3apA0BOIro U MaCCOBOI'O YHUCET

https://m.edsoo.ru/ff0clc58



https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0c1c58

- DHeprusi CBs3U aTOMHBIX sifiep. CBsi3b MacChl 1 bu6mmoreka [IOK
Y DHEpruu https://m.edsoo.ru/ffOcld7a
30-34 Pemenne tpynubix 3aaaud uz OI'D 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34

YUYEBHO-METOAUYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O NIPOLECCA
OBSA3ATEJIBHBIE YUYUEBHBIE MATEPHUAJIbBI UISA YYEHUKA

VYuebnuk «®uzuka. 7 xknace» (A.B.Ilepbliikun)

VYuebnuk «®dusuka.8 knacey (A.B.IlepbikuH)

VYyeonuk «duzuka. 9 xkinaccey (A.B.Ilepbimkun)

«Pabouas Terpanp no ¢usuke.7 xkiaace» (A.B.Ileppikun)

«Pabouas Terpanp no ¢usuke.8 xiaacc» (A.B.Ilepoikun)

«Terpagp st maboparopusix padot no ¢uzuke.7 kiaace» (P.Jl. MunbkoB. B.B. lBanoBa, C.B. CrenanoB)
«Terpagpe nns mabopatopubix padoT nmo ¢usuke.8 knace» (P.Jl. MunbkoB. B.B. MBanoBa, C.B. CrenanoB)
KoHTponbHBIE U caMOCTOsATEIbHBIE padoThl Mo (usuke. 7 kiace» (I'pomuesa. O.H. )

KoHTpomnbHbIe U caMocTosITeNbHbIE PaboThl 1o (usuke. 8 kiace» (I'pomiera. O.U. )

«COopHuk 3amauy o gusuke. /-9 knacce» (A.B.Ileppimkun)

METOANYECKHUE MATEPUAJIbI AJIs1 YUUTEJISA
Metoauueckoe nmocodue s yunurtenen k yueoOuuky A.B.Ilepwimkuna . 7 xkmace» (O.U. I'pomiieBa)
Meroanueckoe mocobue st yaureneid k yaeonuky A.B.Ileperimkuna . 8 kmace» (O.U. I'pomiieBa)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
PO, THOOYPOK



https://m.edsoo.ru/ff0c1d7a

