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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo Qu3uke Ha ypOBHE OCHOBHOIO O0IIero oOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHW K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéToM
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIeNmwmu mnpenojaBaHus y4eOHOTO
npenmMera «Ou3nkay.

Conmepxanue  mporpaMMbl 1o (U3MKE ~ HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYyYaloOlUUMXCSd W OpraHM3alMi0 HM3y4YeHUs (GU3MKU Ha
JeSITeTbHOCTHON ocHOBe. B mporpamMme mo (u3uKe yYUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBaHuit PI'OC OOO Kk MIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3yibTaTaM  OOy4YeHHs, a  TakXKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYUYHBIX YUEOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00I11er0 00pa3oBaHusl.

[IporpammMa 1o ¢pu3MKE yCTaHABIMBAET pacHpeAesieHre ydyeOHOro MaTepualia 1o rojam
oOydeHnus (o Kiaccam), IMpeajaraeT MNPUMEPHYIO IOCIENOBATEIbHOCTh M3yUYEHUS TeEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJEpKaHUS U Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKA3aHUS METOAMYECKON MTOMOIIU YUUTEIIO
B CO31aHUU paboyel MPorpaMMBbl 10 y4eOHOMY MPEAMETY.

®dusnka SBISETCA CUCTEMOOOPA3YIOMIUM JIJIsi €CTECTBEHHOHAYYHBIX YY€OHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SBICHUH, U3y4aeMbIX XHMUEH,
Ouonorueli, acTpoHOMHEH U (hU3NYECKON reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MPEAOCTaBiIsIeT HaumOojee sICHble OOpa3ibl MPUMEHEHHs HAy4YHOrO MeEToja
MIO3HAHMS, TO €CTh CIIOCO0A MOJIyYEHUs JOCTOBEPHBIX 3HAHUN O MHpE.

Opna U3 rNIaBHBIX 3a7ad (U3NYECKOro 00pa3oBaHUS B CTPYKType oOmiero odpazoBaHus
COCTOMT B (OPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTM W UHTEpeca K Hayke Yy
o0y4aromuxcs.

N3ydyenne ¢u3uku Ha 0a30BOM YpOBHE IMIpeNIoyiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb!

HAY4YHO OOBSACHSATH SIBJIICHUS,
OLIEHUBATh U IOHUMATh 0COOEHHOCTH HayYHOT'O UCCIIEI0OBaHMUS;
MHTEPIIPETUPOBATH JIaHHBIE U UCIOJIb30BaTh HAYUHbIE 10KA3aTEIbCTBA /7S TIOJYyUYEHUS BBIBOJIOB.

[lenu wm3yueHuss (QU3MKUM HA ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHMs ONpEAETeHbI B
Konnenmuu npenoaasanus yyebHoro npeamera «®dusuka» B 00pa3oBaTENbHBIX OPraHU3ALMIX
Poccuiickoit ®enepanuy, peaau3yroIUX OCHOBHBIE 001I€00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepkIEHHONW pemeHnneM Kosermn MunncreperBa mpocsemenus Poccuiickont ®enepanun
(mpotokon ot 3 nexadps 2019 r. Ne [IK4BH).

Henu n3yyenus Gpu3nku:
npuoOpeTeHne HMHTepeca M CTPEMIICHHS OOYyYarolMXcsi K HAyYHOMY H3YUEHHUIO MPHUPOJBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CLIOCOOHOCTEH;
pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIE MTO3HaHU U (JOPMUPOBAHHE HCCIIEI0BATEIbCKOTO
OTHOUICHHUSI K OKPY’KAIOLIUM SIBJICHUSIM;
dbopMUpOBaHKHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa U3yudeHUs OCHOB CTPOEHMSI MAaTEpPHUU
U (yHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHpoOBaHUE TPEICTaBICHUM O posid (U3MKHM AJIS Pa3BUTHS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHIl;
pa3BUTHE TPEACTABIECHUI 0 BO3MOXKHBIX cepax Oyaymiel npodeccuoHaIbHON NesSTENbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIeMy 00yYeHHIO B ’TOM HaIllpaBJICHHUH.

JlocTmxeHne 3TUX Iiesedl mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro
00pa3oBaHus 00eCIeUnBACTCS PEIICHHEM CIICAYIOLINX 3a1a4:



nprOOpeTeHNEe 3HAHWKM O JUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAHUYECKUX, TEIIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
NpHOOpEeTEHNE YMEHUH ONMUCHIBATH W OOBSICHITH (DU3MYECKHE SIBICHUS C HCIOJIb30BaHUEM
MOJTy4YEeHHBIX 3HAHUM;
OCBOEHHE METOJIOB pELICHHs MPOCTEUIINX PacuETHBIX 3ajady C MCIOJb30BaHUEM (U3MUYECKUX
MOJIEJICH, TBOPUYECKUX U MPAKTUKOOPUCHTHPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHHWH HAOMIOaTh MPUPOJHBIC SIBICHUS W BBINOJHSITH OIBITHI, JIA0OpATOPHBIC
paboThl U SKCIIEPUMEHTAIbHbBIE UCCIIEA0BAaHUS C UCTIOIb30BAHUEM U3MEPUTEIbHBIX PUOOPOB;
ocBoeHue MpuEMOB paboThl ¢ HHPOpMaLKel PU3NIECKOro CoAepKaHUsI, BKIIOYast HHPOPMAIIIO
0 COBPEMEHHBIX JOCTHKEHUSIX (DU3UKH, aHATTN3 U KPUTHUYECKOE OIICHUBaHUE HH(DOpMAIHH;
3HAKOMCTBO CO cdepamu MpodecCHOHANBHON eATEIBHOCTH, CBS3aHHBIMU C (HU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMU, OCHOBAaHHBIMU Ha JOCTHKEHUSIX (PU3NUECKON HAYKH.

Ha wm3yuenue ¢usuku (0a30BbI ypOBEHL) Ha YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Helleq0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamme 1o (pu3nke nepeyeHsb J1adopaTOPHbIX pabOT U OIBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4UTesb JAejaeT BbIOOp MpoBeACHMs J1a00OpaTOpHBIX paboOT U
OTIBITOB C YYETOM MHIWBUAYAIBHBIX OCOOCHHOCTEH 00yYaroINXCs, CIIMCKA AKCIIEPUMEHTATBHBIX
3aJJaHUi, TIpe/iIaraeMbIX B paMKax OCHOBHOT'O T'OCYJapCTBEHHOI'O 3K3aMeHa 10 (U3UKe.
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COJAEPKAHUE OBYYEHUA
7 KUIIACC

Paznen 1. ®usnka u e€ posib B MO3HAHUHU OKPYKAKOIEr0 MUPA.

®dusuka — Hayka o npupoje. SAsnenus npuponasl. OU3HYECKUE SBICHUSA: MEXaHUUYECKUE,
TEIJIOBBIE, FEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenWUMHBL M3Mepenue Qusnueckux BenuuuH. Duszndeckue HPUOOPHI.
[TorpemHocTs n3MepeHuil. MexayHapoiHasi cucTeMa €IMHHII.

Kak ¢usuka m apyrue ecTecTBEHHbIE HAyKH HM3Y4aloT NMpuponay. EcTecTBeHHOHAy4YHBIH
METOJl TO3HaHWs: HaOJIOJeHHe, MOCTAaHOBKA HAyYHOTO BOIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
buznYeCKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

Mexanuueckue, TEIIOBbIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.

dusnueckue npruOOpsl U MpoLEaypa MPSIMBIX U3MEPEHHU aHAIOTOBBIM B UG POBBIM IPUOOPOM.
Jlabopamopuwvie padbomot u onvimeol.

Omnpenenenne 1EHbI IEIEHUS MKaIbl HK3MEPUTEIBHOTO pUodopa.

N3mepenne paccTOsTHU.

N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENA.

Ornpenenenne pa3MepoB MAJIbIX TEJ.

W3mepeHnue teMieparypbl Ipy MOMOLIH KUKOCTHOIO TEPMOMETPA U 1aTUMKA TEMIIEPATYPhI.

[IpoBenenune uccienoBaHus MO NPOBEPKE T'MIOTE3bl: NATBHOCTh MOJETA IIApUKA, MYIIEHHOIO

TOPH30HTAIIBHO, TEM OOJIbIIE, YeM OOJIBIIE BHICOTA ITyCKa.

Pa3znen 2. [lepBoHayaibHble CBeJIeHUS 0 CTPOCHHUHU BelllecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. ONBITHI, JO0Ka3bIBAaIOIINE
JMCKPETHOE CTPOCHHE BELIECTBA.

JIBukenune yacTull BemiecTBa. CBSI3b CKOPOCTHU JBHKEHHMSI 4YaCTUI[ C TEMIIEpaTypoi.
bpoyHnoBckoe naBmxkenue, auddysus. B3aumopelicTBHEe 4YacTHIl BELIECTBA: MPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~ BEIECTBA: CTPOCHHME Ta30B, KUAKOCTEH M TBEPABIX
(kpucTayminyeckux) Tea. B3auMocBs3b MeEXIy CBOICTBaAaMHM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJEKYJSPHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUH
BOJIBI.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JBHMKEHUS.
Habmronenue nuddysum.
Habmronienue siBieHnid, 00bACHAIOUNXCS MPUTSHKEHUEM WM OTTAIKMBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomsl u onvimot.

OrneHka IraMeTpa aToMa METOJIOM PSIOB (C UCMoIb30BaHueM (otorpaduii).
OnbITh! IO HAOJIIOAEHUIO TEIJIOBOTO PACIIMPEHHS ra30B.
OnbITHI 1O OOHAPYKEHUIO TEUCTBUS CUIJI MOJIEKYJISIPHOTO TIPUTSKEHUS.

Paznen 3. /IBuskeHue U B3aUMOIeiiCTBUE TeJl.

Mexannyeckoe JABuKeHHE. PaBHOMepHOe U HepaBHOMepHOe JBHkKeHHE. (CKOpOCTb.
Cpenssist cKopocTb ITPY HEPAaBHOMEPHOM JBUKEHUH. Pacd€T myTH U BpeMEHU IBUKEHUS.

SlBenne wHepuMH. 3aKOH WHEpUMU. B3ammopencTBHE Ten Kak NPUYMHA W3MEHEHUS
CKOPOCTH JBWXKEHHMsS Tel. Macca kak mepa umHepTHOCcTH Tena. IlnoTHocTe BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BEIIECTBA.

Cuna kak XxapakTepucTUKa B3aumojeiicTBus Ten. Cuna ympyroctd M 3akoH ['yka.
N3mepenne cuibl C NOMOIIBI JUHAMOMeTpa. fIBieHHe TArOTeHHMs W cuia Tsokecth. Cuna
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TSKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CriokeHHE CHII, HAIPABJIECHHBIX I10
onHOI npsmoil. PaBHozelcTByromas cuil. Cuna TpeHusl. TpeHHe CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.

W3mepenune ckopocTy NPSIMOIMHENHOTO ABMXKEHHUS.
Habmtoienue siBieHUsI UHEPIIUH.

Habumronenne n3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEIL.
CpaBHeHHE MacC MO B3aUMOJEICTBUIO TEJL.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHON MPSIMOH.

Jlabopamopuwvie padbomot u onvimol.

OnpeneneHue CKOpPOCTHM PaBHOMEPHOTO  JBW)KEHMs  (IIapuka B KUAKOCTH, MOJENHU
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS OpycKa WX IapuKa 10 HAKJIIOHHON IJIOCKOCTH.
OrnpezeneHue mI0THOCTUA TBEPAOTrO Tea.

OnbITE, JIEMOHCTPUPYIOLIHE 3aBHCUMOCTh DPACTSDKEHHUS (nedopmanuu) TPYKUHBI  OT
MPUIOKEHHOM CHIIBI.

OnbIThI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHHUS OT Beca Tejla U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nes 4. /laBiieHue TBEPABIX TeJl, ;KUAKOCTel U ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBENTUUEeHUS JaBieHus. JlaBienue ra3a. 3aBUCUMOCTD
JlaBJIeHUs ra3a oT 00béMa, Temnepatypsl. llepenaua napneHus TBEPABIMU TEIaMH, KUIKOCTIMU
u razamu. 3akoH llackans. ITHeBMarnueckue mMamuHbl. 3aBUCUMOCTb JAaBICHUS KUAKOCTH OT
rryOunel.  ['mapocratmueckuit  mapagokc. CooOmarommecss cocyabl. [ 'mapaBnudeckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBieHue. [IpuuMHBI CyIIeCTBOBAaHUS BO3IYILIHON
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue atMocdepHOro naBieHusi. 3aBHUCUMOCTh
atMoc(epHOro JaBieHHs OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EPHOTO JaBJICHUS.

JelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxormnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJIEHUS T'a3a OT TEMIIEPATypBhI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronyecs: Cocy/sl.

I'mppaBnnyeckuii mpecc.

[TposiBnenue neiicTBus aTMOCHEpHOTO AaBICHHUSL.

3aBUCHMOCTh BBITAJIKUBAIOIIEH CUJIBI OT O0bEMa MOTPYKEHHOM YacTH Tela U IUIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BHITECHEHHOM KUIKOCTH.

VYcnoBue mnnaBaHMsS Tel: IJIaBaHUE WM MOTPYXKEHHE TEI B 3aBHCHUMOCTH OT COOTHOILEHUS
IUIOTHOCTEN TeJIa U KUJIKOCTH.

Jlabopamopusie pabomul u onvimot.

HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJAE OT 00bEMa MOTpyKEHHOW B JKUIKOCTh HaCTH
Tena.

Onpenenenrie BRITATKUBAIONIECH CUIIBI, IEUCTBYIOMIEH HA TEJNO, MOTPYKEHHOE B KUIKOCTD.
ITpoBepka HE3aBUCHMOCTH BBITAIKUBAIOLIEH CHIIBI, ACUCTBYIOLIEH HAa TEIO B KHUJIKOCTH, OT
Macchl Tela.

OneITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKMBAIOLIEH CHIIBI, JEHCTBYIOLIEH Ha TEIO B
KHUJIKOCTH, OT 00BbEMa MOTPYKEHHOM B KUAKOCTh YaCTU TeJa U OT IJIOTHOCTHU KHUIKOCTH.
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KoHcTpynpoBanue apeoMerpa WM  KOHCTPYMPOBAHHME JIOAKM M ONpeleneHue  eé
IPy30IO0ABEMHOCTH.

Pazgen S. Pabora 1 MOIIHOCTH. JHEPrus.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
poruara. IlpumeHeHne mpaBuiia paBHOBECHS pbldara K OJIOKY. «30J0TO€ MPaBUIIO» MEXaHHKH.
KIIJI mpocThix MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass sHeprus. KuHetmueckas W noTeHUMalIbHas »Heprus. lIpeBpainenue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUU B IPYyTroi. 3aKOH COXPAaHEHHS SHEPIUU B MEXaHUKE.

Hemoncmpayuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomsl u onvinol.

Omnpenenenne paboOThl CUJIBI TPEHHs MPU PABHOMEPHOM JBMKEHHH Tella MO0 TOPU3OHTAIBHOM
MOBEPXHOCTH.

HccnenoBanue ycnoBuid paBHOBECHUS phluara.

N3mepenne KII/] HakIOHHOM ITIOCKOCTH.

N3yueHune 3aKkoHa COXpAHEHUSI MEXAaHUYECKON SHEPI M.

8 KUIACC

Pa3nes 6. TensioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KWUHETUYECKON TEOpUH CTPOEHMS BenlecTBa. Macca
U pa3Mepbl aToMOB M MoJieKysd. OIbITbl, NOATBEP)KIAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOr0 COCTOSIHUH BemiecTBa. Kpucrammnueckue u
amop¢usbie Tena. OObsICHEHNE CBOWCTB ra3oB, )KUIKOCTEH 1 TBEPABIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJISIPHO-KUHETHUECKON Teopuu. CMaunBaHMEe U KalWUIApHBIE SIBIEHUA. TerioBoe
pacIIMpeHHe U CKaTue.

Temnepatypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBM)KEHUS YacCTHII.
Buytpennsas osHeprus. CrnocoObl U3MEHEHHUs BHYTpPEHHEM »JHEpruu: TeIuionepenadya u
coBeplieHne padboThl. Bupl Teruionepenaun: TeIONIPOBOAHOCTh, KOHBEKIIHS, U3JIyUYECHHUE.

KonuuecTBo TEmnoThl. YenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH U TEerioBoOe
paBHOBecHe. YpaBHEHHUE TeIuloBoro Oananca. IlnaBneHue m oTBepleBaHHE KPUCTANIMYECKUX
BEIeCTB. YAenpHas Temjora muaBieHus. [lapooOpa3oBanue u koHjeHcarus. lcnapeHue.
Kunenune. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypbl KUIEHHS OT
aTMOC(EPHOTO JaBJICHUS.

BnaxunocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunuuner pabotsl TemmoBeix aAurareneit KIIJ[ TtemmoBoro nsurarens. TemoBsie
JIBUTATEIH U 3aLIUTa OKPYKaIOLIEH Cpeibl.

3aKOH COXpaHEeHMsI U MIPEBPALEHHs SHEPTUHU B TEIUIOBBIX MPOIECCAX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBHMIKEHUS.

Hab6monenue nuddysun.

Habmtoienue siBieHnit cMauMBaHMsI U KalWUISIPHBIX SIBJICHUM.

HabmioneHue TenaoBoro paciumpeHust Tei.

V3MmeHeHne naBlieHus ra3a pu U3MEeHEeHUH 00bEMa U HarpeBaHUK UJTU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMIepaTypsl.

Bunael rerionepenayn.

OxJnax7eHre Npu COBEPLICHUN PabOTHI.

HarpeBanue npu coBepiieHry padoThl BHEUTHUMH CHUIaMH.
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CpaBHEHME TEIIIOEMKOCTEN pa3IMyHbIX BEUIECTB.
Habmronenue xumneHus.
Habmroienue nocTostHCTBa TeMIEpaTyphl MPU TIaBICHUH.
Mopnenu TenaoBbIX ABUraTeNEeH.
Jlabopamopuwvie padbomwt u onvimol.
OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUS.
OnBbITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.
OnbITH 10 HAOIIOACHUIO TETIOBOTO PACUIMPEHHS Ta30B, KHUIKOCTEH U TBEPIBIX TEI.
Omnpenenenue JaBieHUs BO3lyXa B OaJUIOHE IINPHUIA.
OnbITH, AEMOHCTPHUPYIOIIUE 3aBUCHMOCTD JIaBJICHUS BO3IyXa OT €ro o0bEMa U HarpeBaHHs WU
OXJIQXKICHMUS.
ITpoBepka runoressl JMHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJKOCTH B TEPMOMETPUUYECKOU
TpyOKe OT TeMIepaTyphl.
Habmionenne m3MeHeHUs: BHYTPEHHEH SHEPrHM Tella B Pe3ysbTaTe TEIUIONepenayd U padoThI
BHEIIHUX CHIL.
HccnenoBanue sBiIeHUs TEIIO0OOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpsiueii BOJIBI.
Onpenenenre KOIWYECTBA TEIJIOTHI, MOJYYEHHOTO BOAOW MPHU TEIUIOOOMEHE C HAarpeThiM
METAJTIMYECKUM LIUIUHIPOM.
Ornpenenenne yaenbHOU TEMIOEMKOCTH BELIECTBA.
HccnenoBanue npoiecca uCHapeHus.
Ornpeznenenre OTHOCUTENBHON BIIaKHOCTH BO3yXa.
Onpenenenue yieabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Paznen 7. DiiekTpryeckne 1 MAarHUTHbIE SIBJICHUS.

Onextpuzauus Ten. JlBa poja aeKTpUYECKUX 3apsiioB. B3anMmopelicTBre 3apsyKEHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTH CHIIBI B3aWMOJEWUCTBUS 3apSKEHHBIX TEI OT BEIUYUHBI
3apsJI0B U PaCCTOSTHUSI MEXTy TEIaMH).

Onexkrpuueckoe nosne. Hanpsox€HHOCTh 3nexTpudeckoro nosns. IIpuHuun cynepnozunun
AIIEKTPUYECKUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu a5eKTpUYEeCKUX 3apsioB. DJIEMEHTAPHBIM 3JeKTpuueckui 3apsan. CrpoeHue
aTtoma. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

ONEKTPUYECKUH TOK. YCIOBHS CYLIECTBOBAHUS JJIEKTPUYECKOr0 TOKa. McTouyHMKM
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
ONEKTPUYECKUN TOK B )KUJKOCTSIX U Tra3ax.

Onektpuueckasd uenb. Cuna Toka. OJnekTpuyeckoe HampsbkeHue. ComnpoTHBIEHHE
IIPOBOJHMKA. YJEJIBHOE CONPOTUBJICHHME BelecTBa. 3akoH Owma Uil ydacTka LEMu.
[TocnenoBarenbHOE U MapaieIbHOE COEMHEHHE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTb 3JIEKTPUYECKOro Toka. 3akoH J[xoyns—Jlenmna. DnexkTpuyeckue nemnu
U TIOTpeOUTENH 3JIEKTpUUYECKOM sHepruu B ObITy. KopoTkoe 3ambIkaHUe.

[TocrositHHBIE MarHuTHL. B3auMozaelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue IS )KM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
AIIEKTPUYECKOr0 TOKA. [I[puMeHEHNE ANEKTPOMarHuToB B TEXHUKE. [[efiCTBME MarHUTHOIO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUraTelb IOCTOSHHOrO Toka. lMcmonb3oBaHue
AJIEKTPOJIBUraTeNIel B TEXHUUYECKUX YCTPOICTBAX U Ha TPAHCIOPTE.

Onbeitel @apanesd. SBieHwe  nekTpoMarHWTHOM  wHAyKuuu. IlpaBuno  Jlenna.
OnextporeHeparop. CrocoObl MOMyYeHHs] 3JIEKTPUUECKOM HHEPruu. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DJIeKTpU3anus Tell.
JIBa poza aeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEll.
Y CTpolCTBO U ACHCTBHE 3JIEKTPOCKOIIA.
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. DIEeKTpOoreHepaTop NOCTOSIHHOIO TOKa.

DJIeKTpOCTaTUYECKask UHIYKIUA.

3aK0oH COXpaHEHUs AIEKTPUUECKUX 3apsiI0B.
[IpOBOHUKY U TUAJECKTPUKH.

MoenupoBaHUE CUIOBBIX JIMHHUM JIEKTPUYECKOTO TOJIS.
M CcTOYHHKH TOCTOSTHHOTO TOKA.

JIeficTBHS DIIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUIN TOK B )KUIKOCTH.

N3MepeHne cuiibl TOKa aMIIEpMETPOM.

N3mepenune 3eKTpUYECKOro HaIPSKEHUS BOJIbTMETPOM.

Peocrat u Mara3uH COpOTUBIICHUMN.

BzaumoeiicTBre MOCTOSHHBIX MAarHUTOB.

MopaenupoBaHue HEBO3MOKHOCTH Pa3/ICJCHUSI MOJOCOB MarHUTa.
MogenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
OmnbIT DpcTena.

MarnuTtHoe 1oJie TOKa. JJIEKTPOMArHur.

JlelicTBME€ MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
DIEeKTPOABUTATEIb MIOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Onpitel Dapages.

3aBUCHUMOCTD HaIlpaBJI€HUsI UHAYKIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHMS.

Jlabopamopuwvie pabomot u onvimeol.
OnbIThI 10 HAOIIOJEHUIO 3JIEKTPU3ALUU TeJl MHAYKLIUEH U IPU COTPUKOCHOBEHUHU.
HccnenoBanue 1eCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IU3JIEKTPUKH.
CoOopxka u mpoBepka padOThI IMEKTPUIECKOM IIEMH MOCTOSHHOTO TOKA.
M3MepeHue U peryJInpoBaHUE CUIIBI TOKA.
W3mepeHue u peryiupoBaHHe HalpsHKEHUS.
HccnenoBanne 3aBUCHUMOCTH CWJIBI TOKa, MIYLIETO YEPE3 PE3UCTOP, OT CONPOTHUBIICHUS
pe3ucTopa U HanpsHKEHHUs] Ha PE3UCTOpeE.
OneIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD JIEKTPUYECKOTO CONTPOTUBIIEHUS TPOBOJHUKA OT €TI0
JUTMHBI, TJIOIAAN [TONEPEYHOro CEUEHUs U MaTepuaa.
IIpoBepka mpaBWiIa CIOKEHUS HANPSDKEHUH IPU  IOCIENO0BAaTENIbHOM COECIMHEHUU JIBYX
PE3UCTOPOB.
[TpoBepka nmpaBuiIa A1l CUIIBI TOKA MIPH NTApaAJIJIEIbBHOM COEAMHEHUH PE3UCTOPOB.
Omnpenenenne pabOTHI AIEKTPUUECKOTO TOKA, UTYIIEr0 YEPE3 PE3UCTOP.
OmnpeneneHne MOIHOCTH 3IEKTPUUYECKOTO TOKA, BBIIEISEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUYKY, OT HANpsHKEHUS Ha HEH.
Omnpenenenne KIIJ[ narpeBaTens.
HccnenoBanre MarHUTHOTO B3aMMOJEMCTBHSI TOCTOSIHHBIX MarHUTOB.
N3yueHre MarHuTHOTO TOJISL TOCTOSIHHBIX MarHUTOB MPH UX O0bEAMHEHUH U Pa3JICICHUH.
Uccnenoanue neicTBUS AJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENIKY.
OneIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aMMOJEHCTBYS KAaTyIIKH ¢ TOKOM U MarHuta
OT CHJIBI TOKA U HAIlPaBJIEHUS TOKA B KaTYIIKE.
N3y4eHne neicTBYUsI MArHUTHOTO MOJI HA TIPOBOJIHUK C TOKOM.
KoncTtpyupoBanue u usyuenue padboThl AIEKTPOABUTATENS.
N3mepenue KIIJ[ anexTpoaBurarenbHol yCTaHOBKH.
OnBITHI IO MCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHOW MHIYKIUHU: UCCIEJOBaHHE M3MEHEHUN

3HAYCHUS U HAIPABJICHUS UHAYKIIMOHHOT'O TOKA.
9 KVIACC



Paznea 8. Mexannueckue siBJeHHUS.

Mexanuueckoe asuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JBIKECHHs. PaBHOMEpHOE IpsMOIMHENHOEe nABMXKeHHE. HepaBHOMepHOe
NpsIMOJIMHEHOE JBH>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPU HEPAaBHOMEPHOM
JBU>KEHUU.

Yckopenue. PaBHoyckopeHHOE npsMosuHeiiHoe nBrkenne. CBoboHoe maaeHue. OmnbIThl
[Nanunes.

PaBHOMepHOE NBHXKEHUE MO OKpYyKHOCTU. Ilepuon m uvactora oOpaimenus. Jluneitnas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

ITepsoiit 3akon HeroTona. Bropoii 3akon Hbtorona. Tperuii 3akon Hprorona. [lpunHnmn
CYNEPIIO3ULUHU CUIL.

Cwia ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cujla TPEHUs CKOJIBKEHMSI, CUJIa TPEHUS
MIOKOSI, IPYTH€ BUJIbI TPEHHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOIHOrO TaJCHUS.
JBuxenue 1iaHer Bokpyr Connua. IlepBas kocmuueckas ckopocTs. Heecomocth u
Neperpy3Ku.

PaBHoBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpeIIEHHON OChIO BpauieHuss. MomeHT cuibl. LleHTp TshbkecTu.

Umnynec tena. M3meHenne umnyibsca. Mmmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE IBMKEHHE.

Mexanudeckasi pabota ¥ MOUIHOCTh. PaboTa Cuil TSDKECTH, ympyroctd, TpeHus. Cs3b
sHepruu U paboTel. [loTeHIManbHas SHeprus Teja, MOJHSATOTO HaJ TOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas 3Heprus ckarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

HaGnronenne MexaHU4YecKoro ABMXKEHHSI TeJla OTHOCUTENBHO PAa3HbIX TeNl OTCUETA.

CpaBHeHue nyTeil U TPaeKTOpUN ABMXKEHUS OJTHOTO U TOTO )K€ TeJla OTHOCUTEIBHO Pa3HBIX TEJ
OTCUY€Ta.

N3mepenne CKOpOCTH U YCKOPEHHUs MPSIMOINHENHOTO JIBUKCHUS.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKEHHUS.

Habmronenne ABM>XeHUS Tesa 0 OKPY>KHOCTH.

HaOnronenne MexaHMUECKUX SIBICHUH, MPOUCXOAAUIMX B cucteMe oTcuéta «Tenexxka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUN OTHOCUTEIBHO KaOUHETa (PU3UKU.

3aBUCHUMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIONIEH Ha HETO CHUJIBI.

Habmronenne paBeHcTBa CUJl IPU B3aUMO/IEWCTBUH TEJI.

M3MeHeHune Beca Tena pu yCKOPEHHOM JIBUKECHUH.

. Ilepenada nMiryabca npu B3aUMOJEHCTBUM TEIL.

. IIpeoGpa3zoBanust SHEPTHU IPU B3aUMOJEHCTBUU TE.

. CoxpaHeHre UMIyJIbca MPU HEYNPYTOM B3aUMOJECHCTBUU.

. CoxpaHeHune nMIyJbca Ipyu abCOIOTHO YIPYTrOM B3aUMOJICHCTBUY.

. HabnroieHne peakTHBHOTO IBHIKEHUS.

. CoxpaHeHne MeXaHU4eCKOM SHEPrUU IPU CBOOOJHOM A ICHUH.

. CoxpaHeHre MEXaHMYECKOW SHEPTUH MPH JBUKEHUHN Teja MO ACHCTBUEM ITPYKHUHBI.

Jlabopamopuvie pabomsl u onvimot.
KoHcTpynpoBanue TpakTa [uisl pa3roHa M JajJbHEUIIEr0o paBHOMEPHOTO JIBH)KEHUS IIApUKa WA
TEJICKKH.
Omnpenenennue cpeqHeil CKOPOCTH CKOJIBKEHUsI OpycKa MM JIBUXKEHUS IIapuKa MO0 HAKJIOHHOMN
IJIOCKOCTH.
Onpeznenenue yCKOpeHuUs Teja py paBHOYCKOPEHHOM JBM)KEHUH 110 HAKJIOHHON TIOCKOCTH.
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HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHH MPH PaBHOYCKOPCHHOM JBIDKEHHH 0e3
Ha4yaJbHOW CKOPOCTH.

[TpoBepka THUIIOTE3BI: €CIIM NP PABHOYCKOPEHHOM JIBM)KEHUHM 0€3 Ha4aabHOW CKOPOCTH MYTH
OTHOCATCA KaK P/ HEYETHBIX YHUCCJl, TO COOTBCTCTBYIOIIHEC IMPOMEIKYTKHN BPCMCHU OAWUHAKOBEI.
HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHS CKOJIBKEHUS OT CHITBI HOPMAJIbHOTO JIaBJICHUSI.
Onpenenenne KodhHUIIMEHTA TPEHUS CKOJBKCHHS.

OnpeneneHue )XECTKOCTU TPY>KUHBI.

Omnpenenenne pabOThI CHUIIBI TPSHHS TPU PABHOMEPHOM JBMKCHHH Tella 10 TOPU30HTAIBHOMN
MIOBEPXHOCTH.

. Onpenenenne pabOTHI CUJIBI YIIPYTOCTU TPU MOIBbEME TPy3a ¢ UCTIOIB30BAHUEM HEIOIBIKHOTO

U TIOJIBUYKHOTO OJIOKOB.
N3ydeHue 3aKk0Ha COXpaHEHUsI SHEPTUU.

Pa3zgen 9. Mexannueckue KoJ1e0aHus U BOJHEIL.

KonebarenpHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHWH: TEPHOMA, YacToTa,
aMIuMTyaa. MaTtematuueckuid W TNPYKUHHBIA MasTHUKU. [IpeBpaiieHue dsHepruu Mnpu
K0JIeOATEITHbHOM JIBUKCHUU.

3aryxarmue konebanus. BeiHyx)aeHHble kojeOanus. Pesonanc. MexaHnueckrue BOJHBI.
CaolicTBa MexaHn4ecKuX BoJIH. [IposionbHbIE U MonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacipocTpaHeHus. MexaHndyeckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKHE BOJTHBI.

3ByK. ['pomMKkOCTh 3ByKa U BbicoTa ToHA. OTpaxkenue 3Byka. udpa3Byk u yapTpa3BykK.

Hemoncmpayuu.

Habmonenne xonebanuii Tex moJ1 AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmroienue xonebanuii rpysza Ha HUTH U Ha TPYKUHE.
Habumronenne BbIHY X /1€HHBIX KOJeOaHU U pe30oHaHca.
PacnipocTpanenre npoAoabHBIX U MONEPEYHBIX BOJIH (Ha MOJICIH).
Habmroenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKyCTHYECKHI1 pe3oHaHC.
Jlabopamopmnwvie padbomot u onvimol.
OnpezneneHye 4acTOTHI U MEpHOAA KoleOaHU MaTeMaTUYeCKOro MasiTHUKA.
Omnpenenenne 4acToThl U Mepro/ia KoiaeOaHui Npy>KMHHOTO MasiTHUKA.
HccnenoBaHue 3aBUCUMOCTH NEPHOIa KOJICOAHNH MOABELIEHHOTO K HUTH I'py3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH IIepro/ia KoieOaHui NMpy>KMHHOTO MasiTHUKA OT Macchl rpysa.
[TpoBepka HE3aBUCUMOCTH NEpHOoJia KoJeOaHuil rpy3a, MOIBEIIEHHOTO K HUTH, OT MacChl Ipy3a.
OnpIThI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh NEpHOAa KojJeOaHUN NpPYKMHHOTO MasiTHHUKA OT
MAaccChl TPy3a U KECTKOCTH MPY>KUHBI.
H3mepeHne yckopeHus cBOOOAHOIO MaJAeHHUS.

Pa3nes 10. D1eKTpOMarHuTHoOE 10JIe M JICKTPOMATHUTHBIEC BOJIHBI.

DONEeKTpOMarHUTHOE TMoJie. DJIEeKTPOMarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BouH. llIkana 371eKTpOMarHuTHBIX BOJH. Vcmonbp30BaHue 3MEKTPOMAarHUTHBIX BOJH JJII COTOBOM
CBSI3H.

DneKkTpoMarHuTHas npupoaa ceera. CKkopocTh cBeTa. BoHOBBIE CBOCTBA CBETA.

Hemoncmpayuu.

CBolicTBa AJIEKTPOMArHUTHBIX BOJH.
BonHoBEBIE CBOMICTBaA CBETA.

Jlabopamopuvie pabomsl u onvimot.

W3ydeHue cBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.

Pa3znea 11. CBeToBLI€ IBJICHHUS.

JlyueBas monenb cera. Mcrounuku cera. [IpsMonnHeliHOe pacnpoCTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpakenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.

10
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IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTpaKeHUE CBETA.
Hcnonp30BaHnE IOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHUECKUX CBETOBOJAAX.
Jlunza. Xopx myuedt B numH3e. Ontuueckas cuctema (oToarmapara, MHKPOCKONA H
Teneckona. ['na3 kak ontudeckas cucrema. bin3opykocTs U 1albHO30PKOCTb.
Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. CliojkeHUE CIEKTPaibHBIX IIBETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.
OtpakeHue cBera.
[Tonyyenue n300paXkeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenominenue cBera.
OrnTruyeckuii CBETOBO/I.
Xon Jydeit B coOuparomei JTruH3e.
Xox Jiydeil B paccenBaroleH JIMH3E.
[Tomrydenue n300pakeHUi ¢ TOMOILBIO JTUH3.
[Tpuntun neiictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.

. Mopensb riasa.
. Paznoxenue 6esoro cBera B CIIEKTP.
. [Tomyuenue 6en0ro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopuwvie padbomot u onvimol.
HccnenoBanue 3aBUCUMOCTH yIUIa OTPAKEHUSI CBETOBOIO JIyda OT yrja HaJeHHus.
N3ydeHue xapakTepuCTUK U300pakeHUs IpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH YIUIa MPEIOMIICHUS CBETOBOIO JIyda OT yIija MaJeHHs Ha TpaHuLe
«BO31yX—CTEKJIO».
[Torydenue n300pakeHUil ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Omnpenenenne GOKyCHOTO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPArOLEeH JINH3HI.
OnbITHI IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.
OnBITHI IO BOCTIPUATHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBBIE (PUIIBTPBI.

Pa3znea 12. KBantoBble siBJIeHHUS.

OmneiTel Pesepdopaa u nnanerapuas mojens aroma. Mogens atoma bopa. Mcnyckanue u
norsiouieHre ceera atoMoM. KBanTsl. JInHelHyaTbie CIEKTPHI.

PamuoaktuBHOCTh. Aunbda, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOTO Spa.
Hyxnonnas wmogens aroMmHoro sapa. HM3oromsl. PannoaktuBHble mnpeBpamieHus. Ilepuon
MoJTypacnaja aTOMHBIX sIJIEp.

SnepHble peakuyy. 3aKOHbI COXPAHEHUs 3apsI0BOIO U MAacCOBOIO YHUCEI. DHEPTHUs CBA3H
aToMHbIX siep. CBs3b Macchl U SHepruu. Peakumu cuHte3a W AeneHus sjaep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas sHepreTuka. JIeMcTBUA paAMOAKTUBHBIX U3IyYEHUHN HA )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.

CrieKkTpbl U3JIy4YEeHHUS U TIOTJIOMICHHUS.

CrnexTpbl pa3IMYHbIX I'a30B.

CnekTp Bojopoaa.

Habmionenue TpexoB B kamepe Busbcona.

Pabora cuéruyrka HOHU3UPYIOMINX U3TYyUEHHI.

Peructpanus nznyueHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.

Jlabopamopnwvie padbomut u onvimol.
HabmioneHre criionIHbIX U IMHEHYaThIX CIEKTPOB U3ITyUeHHS.
HccnenoBaHue TpEeKOB: U3MEPEHHUE SHEPTUHU YACTHUIIBI IO TOPMO3HOMY ITyTH (TI0 (hoTOrpadusim).
N3mepenue painoakTUBHOTO (hoHa.

IHoBTOPUTEJIBbHO-0000 1AM MOAYIb.
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[ToBTOpuTENEHO-0000IIAOIIMI  MOAY/Ib NpEAHA3HAYEH [UId CHUCTEMAaTU3aluu U
000011IeHUsT TPEAMETHOTO COJICPKAHHS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3YUYCHUN
BCEro Kypca (PM3MKH, a TakKe JUIsl MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
¢du3uke 1751 00yHaroUXCsl, BRHIOPABIINX 3TOT Y4eOHBIN MpEaAMET.

[Ipy wW3ydyeHUM JAaHHOTO MOJYJS PpEANIU3YIOTCS M CHCTEMAaTU3UPYIOTCS  BUbI
NEeSTeIbHOCTH, Ha OCHOBE KOTOPBIX oOOecrneumBaeTcs JOCTIDKEHHE MPEIMETHBIX H
METaIpEeIMETHBIX IUIAHUPYEMBIX PE3YyJbTaTOB 00ydeHUs, (POpPMUPYETCS €CTECTBEHHOHAYYHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIECIOBaHMSA SBICHUNA NPUPOJBl M TEXHHKH,
OBJIQICHUE YMEHMSIMU OOBSICHATh (PU3UUECKUE SIBJICHUS, IMPUMEHSS IOJy4YE€HHbIC 3HAHMS,
pemath 3aJa4u, B TOM YHCJIe KaYeCTBEHHBIC U SKCIIEPUMEHTAIbHBIC.

[TprHIMNMAIBHO NESTEIbHOCTHBIM XapakTep AaHHOIO pasjelia peaau3yercs 3a c4éT Toro,
4TO 00y4YarolIrecs BHIMOIHAIOT 331aHUs, B KOTOPBIX UM TPEIaracTcs:

Ha OCHOBE I10JIyY€HHbIX 3HAHUH paclo3HaBaTh U HAyYHO OOBSACHATH (PU3MUECKHUE SIBICHUS
B OKpPY’Karolel MPUPOAE U OBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HaY4YHbIE METO/bI UCCIEIOBaHUA (PU3MUECKUX SIBJICHUM, B TOM 4HCIe I
NPOBEPKH THITOTE3 U TIOIYUYCHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HayuyHble OCHOBbl HauOojee BaKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJOTHH,
HarpuMep, MPAKTUIECKOTO UCIOIB30BAHUS PA3IMYHBIX ICTOYHUKOB YHEPTUU HA OCHOBE 3aKOHA
IPEBPALLCHUS U COXPAHEHHUS BCEX U3BECTHBIX BUI0B SHEPTUH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne (QU3MKK HA ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS HANpaBlICHO Ha
JTOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIIbTATOB.

B pesynbrate wu3yueHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyuaromerocst OyayT chopMUpPOBaHbI CIIEAYIONINE JIUYHOCTHBIE PE3YJIbTAThl B YACTHU:
1) mnaTpMoOTHYeCKOro BOCIIUTAHUSA:
- MPOSIBJICHWE HMHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCHUHCKOW (PM3NYECKOM
HaYKH;
- LIEGHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;
2) rpaJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
- TOTOBHOCTh K aKTUBHOMY YYacTUIO B OOCYKJIEHUU OOIIECTBEHHO 3HAUYMMBIX M STHYECKHX
npo0JeM, CBI3aHHBIX C MPAKTUIECKUM IPUMEHEHUEM TOCTH)KEHUH (PH3HKH;
- OCO3HAHME BAKHOCTU MOPAIbHO-ITHUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;
3) 3cTeTH4eCcKOro BOCIIMTAHUSA:
- BOCIIPHUSTHE JCTETUYECKMX KadecTB (pu3mueckod Hayku: €€ TapMOHMYHOTO TMOCTPOSHUS,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 O3HAHMA:
- OCO3HAHME LICHHOCTH (PU3NYECKON HayKU KaK MOLIHOTO MHCTPYMEHTA IO3HAHMsI MUPA, OCHOBBI
pa3BUTHUS TEXHOJIOTHIA, BaXKHEHILIEH COCTABISIONICH KYIbTYpHI;
- pa3BUTHE HAYYHOM JFO003HATEIHLHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON IS TENbHOCTH;
5) popmupoBaHus KyJLTYPSbI 310POBbSI H SMOLMOHAJIBHOI0 (JIArONOTYYHsI:
- OCO3HAHME IEHHOCTU 0e30I1acHOro odpasa *KU3HU B COBPEMEHHOM TEXHOJIOTMUYECKOM MHpE,
Ba)XHOCTU NpaBUi 0€30MacHOro MOBEACHUS Ha TPAHCHOPTE, HAa JOPOrax, ¢ JIEKTPUYECKUM U
TEIJIOBBIM 000PY/I0BAaHUEM B JIOMAILIHUX YCIOBHUSAX;
- c(hopMUPOBAHHOCTh HaBbIKa pedIeKCUU, TPU3HAHKWE CBOETO MpaBa Ha OIIMOKY M TaKOTO XKe
IIpaBa y Ipyroro 4ejloBeKa;
6) TPY10BOr0 BOCIIUTAHUSA:
- aKTHBHOE y4YacTHE B PEIICHUH NPAaKTHUECKUX 3a7ad (B paMKax ceMbd, 00pa3oBaTeNbHOM
OpraHM3aly, ropojia, Kpas) TEXHOJIOTMYECKON U COLMaIbHOM HaIlpaBI€HHOCTH, TPEOYIOMIUX B
TOM 4Hcie U GU3NUYECKUX 3HAHUMH;
- HHTEpEC K NMPAKTUUECKOMY U3YUYEHUI0 podeccuil, CBA3aHHBIX C (PU3UKOM;
7) 3K0JIOTMYECKOT0 BOCTTUTAHUS:
- OpHUEHTallMsd Ha NpUMEHeHHe (U3NYECKHX 3HAaHUM JUIs pelleHus 3agad B 001acTH
OKpYXarollel cpelibl, IIIAHUPOBAHUS MOCTYIIKOB M OLEHKH X BO3MOXHBIX IOCIEICTBUHI U
OKPYXAaIOIIEi Cpebl;
- OCO3HaHME INI00ATBHOTO XapaKTepa 3KOJIOTHYECKUX MPOOIeM U MyTeH UX pelIeHus;
8) axanTanuu K U3MEHSIOIIMMCH YCJIOBHAM COLHUAIBHON U MPUPOIHOH CPebl:
- MOTPeOHOCTh BO B3aMMOJICHCTBUU MPH BBIMOJIHEHUU UCCIIEJOBAHUM U MPOEKTOB (PU3NUYECKOM
HATPaBIEHHOCTH, OTKPHITOCTH OIBITY U 3HAHUSIM JIPYTHUX;
- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO IEATEIbHOCTD;
- TOTPEOHOCTh B (POPMHUPOBAHUYU HOBBIX 3HAHUH, B TOM 4Hcle GOPMYITUPOBATH UIEU, MOHSTHS,
TUTIOTE3bI 0 (PU3NIECKUX O0BEKTAX U SBJICHUSX;
- OCO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1acTH (PU3MKU;
- IUTAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHUM;
- CTpeMJICHHE aHAIM3MPOBATH U BBIABIATH B3aMMOCBSI3U MPHUPOJIBI, O0IIECTBA U HYKOHOMHKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;
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- OIICHKA CBOMX JCHUCTBUI C y4ETOM BIHMSHUSA HA OKPYKAIOIIYIO CPEAy, BOSMOXKHBIX TJI00aIbHBIX
HOCJIEJICTBUMH.

METANPEJMETHBIE PE3YJIbTATHI

B pesymnbrare ocBoeHHMs mOporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHusi y oOyuaromerocss OyayT cQopMUpOBaHBI MeTanpeIMeTHbIe pe3yJbTaThl,
BKIIIOUAIONUE TIO3HABATENbHBIC YHUBEPCAIbHBIC YyYeOHBIC IEHCTBUS, KOMMYHUKATHBHBIE
yYHUBEpCcaJbHbIe yueOHbIE IeUCTBUSA, PETYIATUBHbBIE YHUBEPCAJIbHbIC yueOHbIC ACHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS

Ba3zoBble Jjornuyeckue aeiicTBHA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHMIA);

YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALMKA, OCHOBAHUA I 0000IIeHus u
CpPaBHEHUS;

BBISBIISITh 3aKOHOMEPHOCTH W TPOTHBOPEUUS B pacCMaTpuUBaeMbIX (akTax, MaHHBIX U
HAOIIOICHUSAX, OTHOCSAIINXCS K (PU3MUECKUM SIBIICHUSIM;

BBISIBJISITH TPUUMHHO-CJICICTBEHHBIE CBSI3U MPU M3YyYEHUU (DU3HUECKUX SBICHUUN U MPOIIECCOB,
JIeJ1aTh BBIBOJIBI C UCIIOJIb30BAHUEM J€AYKTUBHBIX U MHAYKTUBHBIX YMO3aKIOUEHHUN, BbIABUTATh
TUIOTE3bl O B3aUMOCBA3SX (PU3NUECKUX BEIHUUH;

CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pelieHus ydeOHoW (u3nueckod 3amauu (CcpaBHEHHE
HECKOJIbKUX BapUaHTOB PELICHUS, BbIOOp Haubosiee MOAXOSAIIEr0 ¢ YYETOM CaMOCTOSITENILHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebckme 1eiCTBUS:

MCIIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKIII HMHCTPYMEHT IIO3HAHMUS;

IPOBOAMUTH IO CAMOCTOATEIbHO COCTABJIEHHOMY IUIAHY OIIBIT, HECJIOXKHBIA (U3NUYECKUI
HKCIIEPUMEHT, HEOObILIOE UCCIIeI0BaHNE (PU3NYECKOTO SIBIICHUS;

OLICHMBAaTh Ha MPUMEHUMOCTb M JIOCTOBEPHOCTh HWH(OpPMALIMIO, IOJYYEHHYI0 B XOJE
VICCJIEIOBAHMSI MJIU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpMYJIUpPOBaTh OOOOIIEHUS M BBIBOABI 110 pe3yJbTaTaM IPOBEIEHHOTO
HaOJII0/IEHUS, OIbITA, UCCIIEIOBAHMS,

IIPOrHO3MPOBATh BO3MOXHOE JalibHEHIIee pa3BUTHE (U3NYECKUX IPOLIECCOB, a TaKkKe
BBIJIBUTATh TPEATIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.

Pa6ora ¢ undpopmanmeii:

IPUMEHSTh pa3jMyYHble METO/Ibl, HHCTPYMEHTHI U 3aIlpOChl NIPU MOUCKE U 0TOOpe MHPOpMAILUU
WIN JAHHBIX ¢ yYETOM MPEATIOKEHHON yueOHOH pusnueckoii 3aauu;

aHaTM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHUPOBATh MHPOPMALUIO PA3TUYHBIX BHJIOB U
dbop™m mpeacTaBIeHNUS,

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYI0 (opMy TmpeiacTaBieHuss UHPopmanmuu U
WJUTIOCTPUPOBATH pellaeMble 3aJaul HECIIOKHBIMU CXEMaMH, JharpaMMaMi, MHOU rpadukoi u
UX KOMOUHAIMSIMH.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:

B Xxo€¢ OOCyXJeHHs y4eOHOro maTepuala, pe3yiabTaTOB JabOpaTOPHBIX pabOT W TMPOEKTOB
3aJaBaTh BONPOCHI IO CYIIECTBY OOCYX/JaeMOW TeMbl M BBICKA3bIBaTh WJECH, HAlleJICHHbIE Ha
pelleHure 3a7auu U noJiiepKaHue 01arokenareaIbHOCTH OOIEHUS;

COTIOCTABJISITh CBOM CYXJACHUS C CYXXICHUSIMH JIPYIMX Y4YacTHHKOB Juajnora, oOHapy>KHBaTh
pa3ianyne ¥ CXOJCTBO MO3HULINN;

BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MCbMEHHBIX TEKCTAX;
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nyONIWYHO TPEACTaBIATh PE3yJIbTaThbl BBIIOJHEHHOTO (H3UYECKOr0 OmbITa (SKCIEPUMEHTA,
UCCJIC/IOBAHHUS, IPOCKTA);

NOHMMAaTh W HCIOJB30BaTh NPEUMYIIECTBA KOMAHAHONM W HMHIUBUAYaTbHOW pabOThl MpHU
pEelIeHUH KOHKPETHOM (DU3UUECKOM MPOOIEMBI;

NPUHUMATh e COBMECTHOM JEATeIbHOCTH, OPraHH30BbIBATh JICUCTBHS MO €€ JOCTHIKCHHIO:
pactpenensaTs poiu, oO0CYXIaTh IMPOIECCHl U Pe3yJabTaThl COBMECTHOW paboThl, 0000mIaTh
MHEHUS HECKOJIbKHX JIFOICH;

BBIMIOJIHATH CBOIO YaCTh pabOThI, JOCTUTash KAYECTBEHHOI'O pe3yJbTaTa 10 CBOEMY HAIPABJICHHIO
Y KOOPIMHUPYS CBOU JACUCTBUSA C APYTMMH YJICHAMU KOMAaH/IbI;

OLICHMBAaTh KadeCTBO CBOEro BKJaza B OOUIMII HPOAYKT IO KPUTEPHUSM, CAMOCTOSITENILHO
cOpPMYJTHUPOBAHHBIM yYaCTHUKAMU B3aHMOJICHCTBUSL.

PeryasiTuBHbIe yHHBepPcaJbHbIe yUeOHbIE 1eliCTBHS

Camoopranu3amnus:

BBISBJIAT MPOOJEMbl B JKU3HEHHBIX M Y4YEOHBIX CHUTyalUsX, TPeOYIOLIMX I pEeLIeHus
(bu3nyeCKuX 3HAHUI;

OpUEHTUPOBATHCSA B PA3NIMYHBIX IOAXO0JAX NPHUHATHUS PELICHUHN (MHIMBHUIYaJbHOE, NMPUHATHE
pelieHus B rpynne, NpUHITHE PEILIEHUH TPYyNIo);

CaMOCTOSITENIFHO COCTABIISATh AJITOPUTM PEIIeHHs (PU3MUECKON 3a/1a4i WM TIJIaHa UCCIIEIOBAHUS
C Y4yéTOM MMEIOLIMXCS pPECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBAaTh
npeJiaraéMble BapuaHThl PELICHMUIH;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLHOHAJIbHBII HHTELICKT:

JIaBaTh a/ICKBaTHYIO OLICHKY CUTyallMM U IpeJylaraTh IIaH €€ H3MEHEHMS],

OOBSICHATh MPUYUHBI TOCTUKEHUS (HEIOCTHIKEHHSI) pe3yJIbTaTOB JIeATEIbHOCTH, AaBaTh OLCHKY
IPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (PU3UUECKOTO
UCCIICIOBAaHMUST WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBLIMXCS CHUTYallHid,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIHN U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha HAy4HYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;

IpHU3HaBaTh CBOE MPaBO Ha OMIMOKY MpHU pelieHnH (PU3MUECKUX 3a/1a4 UM B YTBEP)KICHUSIX Ha
Hay4yHBIE TEMBI U TAKOE XK€ MPABO IPYTroOro.

IMPEAMETHBIE PE3YJIBTATbBI

K koniy oOydenus B 7 Kjiacce MpeAMETHBIE pPe3ylbTaThl HA 0a30BOM ypPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y OOYHAIOIINXCSI YMEHUI:
UCTIONIB30BaTh TOHATHSA: (U3NYECKHE W XUMHUYECKHE SIBJICHUS, HAOIIOJCHWE, HKCIEPUMEHT,
MOJIeJIb, TUTIOTE3a, CAWHUIBI (PHU3UYECKUX BETHUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEpIOE, JKHUAKOE, Ta3000pa3HOE), MEXaHMYECKOe JBI)KEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJMHEUHOE), TPaeKTOpUs, pPaBHOJACHCTBYOIAs Ccuia, aegopmarus
(ympyras, maacTU4eckas), HEBeCOMOCTh, COOOIIAIOIINECS] COCYIbBL;
paznuyaTth sBiaeHUs (auddysus, TEIIOBOe ABMKEHHUE YAaCTHIl BEIIECTBAa, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE IBUKEHHE, WHEPIHS, B3aUMOJEHCTBUE Tell, paBHOBECUE TBEPBIX
TEJI C 3aKPEIUIEHHOW OCBhIO BpAaIeHHUs, Nepeaada AaBlIeHHs] TBEPABIMH TEJIaMHU, KHUIKOCTSIMUA U
razamu, arMocepHoe HaBJICHHE, TUIABAHHUE TEN, MPEBPAIICHUS MEXaHWYECKOW SHEpPruu) IO
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ONMCAHUI0 HX XapaKTEpHbIX CBOHNCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIHUX JIaHHOE
¢du3nueckoe sBICHUE;
pacrio3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3UYECKUX SIBICHUH B OKPYXKAIOIIEM MHpE, B TOM
yuciae (U3NYecKue SBICHHUA B NPUPOAE: MPUMEPHI IBMKCHUS C PA3IUYHBIMH CKOPOCTSIMH B
JKUBOW W HEXUBOM MPHUPOAE, NECUCTBUE CWJIBI TPEHUS B MPUPOJAE U TEXHHUKE, BIIUSHUE
aTMOC(EepHOTro JaBJICHUs HA KUBOW OpraHu3M, IUIaBaHHE PhIO, pbIYard B TeJie YellOBEeKa, MpHU
9TOM IMEPEBOJUTh MPAKTHUECKYIO 3a/ady B Y4eOHYIO, BBIJICNATH CYyIIECTBEHHBIE CBONCTBA
(mpu3HaKy) HPU3NYECKUX SIBICHU;
ONHKCBHIBATh M3YYCHHbIE CBOWCTBA TeN W (PU3UYECKUE SBICHHS, HCIONb3Yys (U3UUIECKUe
BEJIMYMHBI (Macca, 00BbEM, MIIOTHOCTh BEUIECTBA, BpeMs, MyThb, CKOPOCTh, CPEIHSSI CKOPOCTH,
CWJIa YIPYTOCTH, CUJia TSDKECTH, BEC T€ja, CUjla TPEHUs, JAaBiieHue (TBEPAOIO Tena, KHUAKOCTH,
ra3a), BbITAJIKMBAIOIIas CUJIa, MeXaHU4eckas paboTa, MOIIHOCTb, IJI€YO CHJIbI, MOMEHT CHUJIbI,
KOO(QUIMEHT MOJIE3HOTO NEHCTBHS MEXaHW3MOB, KHHETHYECKas W MOTEHIMaJbHAsl SHEPTrus),
OpU OMHCAHWM TMPABWJIBHO TPAKTOBaTh (U3NYECKUN CMBICI HCIHOJBb3YEMBbIX BEIMYUH, HX
0003Ha4YeHUsI U €IUHULBl (PU3UUECKUX BEJIMYMH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOLINE JIAHHYIO
bu3nYeCKy0 BEJIMYMHY C APYTUMHU BEITUYMHAMU, CTPOUTH TpadUKU M3yYEHHBIX 3aBUCHMOCTEM
(U3HYECKUX BEIIMYNH;
XapaKTepu30BaTh CBOWCTBA Tes, (PU3UUECKHUE SBICHUS M IPOLIECCHI, HCIHOJB3Yys IIpaBHIia
CIIOKEeHHsI CHIT (BIIOJIb OHOM MpsiMOii), 3akoH ['yka, 3akoH I[lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHs pblyara (0J10Ka), «30J10TO€ MPAaBUIIO» MEXAHUKH, 3aKOH COXPaHEHUs MEXaHUYECKOU
SHEPruu, IMpU OSTOM JaBaTh CIOBECHYIO (DOPMYJIMpPOBKY 3aKOHa U 3allUChIBATh €ro
MaTeMaTUYECKOE BbIPAKEHUE;
OOBSICHATh (U3NYECKUE SBJICHUS, MPOLECCHl M CBOWCTBA TEJ, B TOM YHCIE W B KOHTEKCTE
CUTyalluil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTEepa: BBISABIATH MPUUYUHHO-CIIE/ICTBEHHBIE CBS3H,
CTpOUTh OOBACHEHHE M3 |—2 JOrMYecKMX IaroB ¢ OMOpOH Ha 1—2 HM3Y4YEHHBIX CBOICTBa
bu3nuecKkux sSBICHHUH, GPU3NIECKUX 3aKOHA MM 3aKOHOMEPHOCTH;
pewmiath pacuéTHblE 3a7aud B 1—2 AEHCTBHs, UCHOJB3Ysl 3aKOHBI M (OPMYJIbI, CBA3BIBAIOIINE
¢u3nyecKkne BETUYMHBI: Ha OCHOBE aHAlIM3a YCJIOBHUS 3a/laul 3alHChIBaTh KPaTKOE YCIOBHE,
HOJCTABIATh (PU3NUECKUE BEJINYMHBI B (POPMYJIIBI U IPOBOJUTH PACUEThl, HAXOAUTh CIPABOYHBIE
JaHHbIE, HEOOXOIMMBbIE MJIi pEeUIeHHs] 3aJad, OLEHUBAaTh PEATMCTUYHOCTh IOJTYYEHHON
(bu3n4ecKoil BETUUNHBL;
pacrio3HaBaTh MpOOJIEMBI, KOTOPbIE MOXHO pPEHIMTh MPHU MOMOIIM (PU3MYECKHX METOJOB, B
ONMCAHWU HCCIIEJIOBAHMS BBIACIATH IPOBEPSEMOE NPEIINONIOKEeHNE (TUIOTE3y), pa3audarbh U
UHTEPIPETUPOBATH MOJTYUYEHHBIH pe3ysbTaT, HAXOAUTh OMIMOKU B XOJI€ OMNbITA, JAeJaTh BHIBOIBI
IO €ro pe3yJibTaTaMm;
IPOBOAMTH OIBITHl [0 HAOIIOJEHUI0 (U3NYECKUX SBICHUW WM (PU3MUECKMX CBOMCTB TEN:
(dopMyIHMpoBaTh TNpOBEpsieMble MPEANOJI0KEHUs, COOUpaTh YCTAHOBKY W3 MPEIOKEHHOTO
000py0BaHus, 3aMUCHIBATh XOJI ONbITa U (POPMYITHPOBATH BHIBOBL;
BBIMIOJHATh TpSMble HM3MEPEHHUs pAacCTOSHUS, BpPEMEHH, Macchl Tena, O00bEMa, CHIBl U
TEMIIEPATYPbI C UCIIOJIb30BAHUEM aHAJIIOTOBBIX U IMU(PPOBBIX MPUOOPOB, 3aUCHIBATh MOKA3aHUS
npubOOpPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTA U3MEPEHUIA;
IOPOBOJUTH HCCIIEOBAaHUE 3aBHUCHUMOCTH OJHOM (U3UYECKOM BEIMYMHBI OT JAPYrod ¢
HCIIOJIb30BaHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTH IMYTH PaBHOMEPHO JIBUXKYILErocs Tela OT
BPEMEHHU JIBUKCHHUS Teja, CHJIBI TPEHHUS CKOJBKEHHUS OT Beca Tejla, KadecTBa 0OpaboTKu
MOBEPXHOCTEN TEI U HE3aBHCUMOCTH CHJIBI TPEHUS OT IUIOMIAAN CONPUKOCHOBEHHUS TeJl, CHUIIbI
YIOPYTrOCTH OT YAJIMHEHUS IMPYXKHUHBI, BBITAJIKUBAIOIIEH CHUIBI OT 00bEMa MOrpyKEHHON yacTu
Tela U OT IUIOTHOCTH JKUIKOCTH, €€ HEe3aBUCUMOCTHU OT IUIOTHOCTH Teja, OT TIyOMHBI, Ha
KOTOPYIO TOTPYXKEHO TEeJNO, YCIOBHH IUIABAaHHs TeJl, YCIOBHH paBHOBECHs pbluara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4YEOHOTrO HCCIIEOBaHMS, COOMpAaTh YCTAHOBKY M BBINOJIHATH
U3MEpeHus, cienys MpeUIoKEHHOMY IUIaHy, (UKCHpPOBAaTh pPE3yJNbTaThl MOITYYEHHOU
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3aBUCUMOCTH (PM3MUYECKUX BEIMYMH B BUJAE NPEIJIOKEHHBIX TaOMuI U rpaduKoB, JenaTh
BBIBO/JIbI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;
IPOBOJUTH KOCBEHHBIC M3MEPEHUS (U3NUECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA >KUIKOCTU U
TBEPAOrO TeEla, CWIa TPEHUS CKOJIBKEHUS, JaBJICHUE BO3/yXa, BBITAJIKMBAIOLIAS CHIIA,
JIeMCTBYOIIAs Ha TOIPYKEHHOE B XKUJKOCTb TeNO0, KO3((UIUEHT MOJIE3HOr0 JeHCTBUS MTPOCTHIX
MEXaHU3MOB), CIenysl MPEeII0KEHHOM WHCTPYKIMHU: HPU BBITOJHEHUHM H3MEpPEHHH coOUpaTh
JKCIIEPUMEHTAIIBHYIO YCTAHOBKY U BBIUHCIIATH 3HAYEHNUE UCKOMOM BEJIMYNHBI,
co0uIro1aTh MpaBuiIa TEXHUKH O€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHBIM 000pYyI0BAHUEM;
yKa3blBaTh MPUHIMIIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECS COCY b, OAPOMETp, phIUar, MOJABWKHBIA M HETOABWKHBIN OJIOK,
HAKJIOHHAs IJIOCKOCTB;
XapaKTepu30BaTh NPUHIMIIBI JEHCTBUS M3Y4YEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
Oopoll Ha HUX onucaHuss (B TOM 4MCIe: MOJIIMIIHUKYM, YCTPOWCTBO BOJONPOBOJA,
THJIPABIMYECKUN IIpecc, MaHOMETP, BBICOTOMEp, MOPLIHEBOM HAcOC, apeoMeTp), HCHOIb3Ys
3HaHUS O CBOWCTBaxX (HU3MYECKUX SBICHUH M HEOOXOAWMBIE (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH,;
HOPUBOAUTH MpPUMEpPbI (HaXOAUTh MH(OPMAIMIO O MpUMepax) NPaKTUYECKOI'0 HCIOJIb30BAaHUS
¢u3nUecKruX 3HAHUH B IIOBCEIHEBHOW KHU3HHM I 00eCTIeYeHUsT OE301IaCHOCTH MPH OOpAIICHUH C
npubopaMu M TEXHUYECKUMM YCTPOWCTBAMM, COXPAHEHMS 3JI0pOBbsl U COOJIIOJICHHS HOPM
HKOJIOTMYECKOTO MOBEICHUS B OKpPYKAIOILEH Cpele;
OCYLIECTBIISATh OTOOpP HMCTOYHMKOB HMH(popmauuu B MHTepHETE B COOTBETCTBUU C 3aJaHHBIM
IIOMCKOBBIM 3aIIpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M IyTEM CPABHEHMS DPA3IMUYHBIX
MCTOYHUKOB BBIJCNIATh UHPOPMAIUIO, KOTOpas SIBISETCA MPOTUBOPEUMBONW HIIM MOXKET OBITh
HE0CTOBEPHO;
UCMOJIb30BaTh TMPU  BBHIIOJHEHUHM Y4YEOHBIX 3a/JaHUNl HAayYHO-TIOMYJISIPHYIO JIMTEPATypy
¢u3nyecKoro cojaep:KaHus, CIpaBOYHBbIE MaTepuanbl, pecypchl cetu VHTepHeT, BiIajeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAIMKM U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;
co3/laBaTh COOCTBEHHBIE KpaTKWE IHChMEHHBIE W YCTHBIE COOOIIEHHsT Ha OCHOBE 2-3
MCTOYHUKOB MH(pOpManuu (U3NYECKOTO COJEpKaHUs, B TOM YHUCIIE MyOJUYHO JeNaTh KpaTKue
cooOlIeHNss O pe3yibTaTax IPOEKTOB MM Y4YeOHBIX HCCIEAOBAaHHM, MPH 3TOM TPaMOTHO
MCIIOJIb30BaTh U3YUYEHHBIH MOHATUIHBINA ammapaTr Kypca (U3MKH, CONMPOBOXKAATh BBICTYIICHUE
MIpE3EHTALUEN;
IPY BBIIOJHEHUH YYEOHBIX MPOEKTOB U MCCIEOBAHUN pacrnpeaessaTh 00s3aHHOCTH B IpyMIe B
COOTBETCTBUU C IIOCTaBJICHHBIMU 3aJayaMH, CJIEAUTh 3a BBINOJIHEHHWEM IUIaHA JIEeHCTBUH,
a/IeKBaTHO  OLICHMBAaTh COOCTBEHHBIH BKJIaJ B JEATENbHOCTb TIPYIIbI, BbICTPAUBAThH
KOMMYHHMKATHBHOE B3aMOJIEHCTBHE, yUUThIBasi MHEHUE OKPYKAIOIIHX.

K xoniy oOyueHust B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y OOYHAIOIINXCSl YMEHUI:
MCIIOJIb30BATh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHHE aTOMOB U MOJIEKYJ,
arperaTHble COCTOSIHUSI BEIECTBA, KPUCTAJUIMYECKHE M aMOp(HbIe Tena, HACHILEHHBIH U
HEHACBIIIEHHbI TMap, BIAKHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSSI SHEPrus, TEIJIOBON
JBUTATENb, 3JEMEHTAPHBIM JJIEKTPUUYECKUH 3apsifl, DJIEKTPUYECKOE II0JIe, IMPOBOJHUKH U
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MATHUTHOE TOJIE;
pa3iuyath sBJIEeHHUS (TEIJIOBOE paclIMpEeHHe U CxKaTHe, Tervloneperada, TeII0BOe paBHOBECHE,
CMauMBaHME, KANMJULIPHBIE SIBICHUS, UCIIAPEHHUE, KOHACHCALNA, IJIaBJICHUE, KPUCTAIIN3ALUSL
(oTBepneBaHUE), KHIIEHHE, Terlonepenaya (TEMIONPOBOJHOCTb, KOHBEKLHUSA, H3IyYECHUE),
NIEKTpU3aLAsg Tel, B3aUMOJCHCTBHE 3apso0B, IEHCTBUS DJIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMBIKaHUE, B3aMMOJCHCTBUE MAarHWTOB, IEHCTBUE MAarHUTHOIO IIOJIS Ha IIPOBOJHMK C TOKOM,
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JJIEKTPOMArHuTHas UHIYKIUS) MO OMKCAHUIO MX XapaKTepHBIX CBOWMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3UYECKUX SIBICHUH B OKPYXKAIOIIEM MHpE, B TOM
quciae GU3NIecKre SBJICHUS B IPUPOJE: TOBEPXHOCTHOE HATSDKEHUE M KaWILISIPHBIC SBICHUS B
npupojie, KPUCTAIUIBI B mpupoe, uznydenue CoiHIa, 3aMep3aHie BOJOEMOB, MOPCKUE OpHU3HI,
o0pa3oBaHue pOChI, TyMaHa, MHEsl, CHETa, AJIEKTPHUYECKHE SIBICHHS B aTMoc(hepe, SIeKTPHIECTBO
JKUBBIX OPraHM3MOB, MarHUTHOE MoJie 3emiiu, Apei( MOII0COB, POJIb MAarHUTHOTO TOJS JJIst
JKU3HU Ha 3emule, MOJSPHOE CUSIHHUE, IIPU ATOM IEPEBOAUTH IIPAKTUYECKYIO 33Ja4y B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOWCTBA (TPU3HAKHN) (PU3UUECKUX SBICHHUIA;

ONKCHIBATh M3yYEHHBbIE CBOICTBAa Tel M (PU3MYECKHE SIBJICHUSA, HCHOIb3ys (GU3NYECKue
BEJIMUYMHBI (TeMIlepaTypa, BHYyTPEHHs SHEPIHsl, KOJIMYECTBO TEILIOTHI, yAEIbHAs TEIJIOEMKOCTh
BElIeCTBa, yJelbHAs TEIUIOTa IUIABJICHUS, yJAeJbHAas TEIuloTa MapooOpa3oBaHUs, YAeNbHas
TEIJIOTa CrOpPaHUsl TOIUIMBA, KOA(P(UIMEHT TMOJE3HOr0 JEHCTBUSA TEIUIOBOW MAIIWHBL,
OTHOCUTEINIbHAs BIAXXHOCTh BO3JyXa, DJJEKTPUUECKUN 3apsl, CHIIA TOKa, DSJIEKTPHUECKOe
HaIpsDKEHUE, CONPOTHUBIIEHHWE NPOBOJHHUKA, YJEIbHOE CONPOTUBJIEHHE BELIECTBA, pabora U
MOIIIHOCTh AJIEKTPUYECKOTO TOKA), MPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3UUYECKHI CMBICI
UCTIOJIb3YEMBIX BEIMYHH, 0003HAYCHUS U eIUHUIIBI (PU3MUYECKUX BEITMYNH, HAXOIUTH (DOPMYJIBI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYMHY C JIPYTUMHU BEIMYMHAMHU, CTPOUTH TIpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUYECKIX BEINYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKHE SBJIEHUS U IPOLECCHI, MCIOIb3Yysl OCHOBHbBIE
MOJIO’KEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOCHHS BEUIECTBA, IPUHIIUI CYNEPIO3ULIUN
noJie (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsiaa, 3akoH OMa ajis yyacTka Ielu,
3akoH Jlxoyns—JIeHma, 3aKOH COXpaHEHUs SHEPruu, MpPU OTOM JaBaThb CIOBECHYIO
(GopMyJIMPOBKY 3aKOHA U 3alIMChIBaTh €M0 MaTEMATUUYECKOE BbIPAXKEHHUE;

OOBSICHATH (PU3UYECKUE MPOIECCH M CBOICTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CHUTyalui
PaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NMPUYMHHOCIEICTBEHHbBIE CBSI3U, CTPOUTH
0o0BsicHeHHe M3 1—2 JOrMYecKuX MIaroB ¢ ONOpo Ha 1—2 M3yueHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewmiath pacuéTHbIE 3a7aud B 2—3 JAEHCTBHS, UCHOJB3Ys 3aKOHBI M (OPMYJIbI, CBA3BIBAIOIINE
¢u3nyecKkne BETUYMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 3a/ladll 3alHChIBaTh KpPaTKOE YCIOBHE,
BBISBIIATH HEJOCTATOK JAHHBIX JUI PpEIHICHUS 3a/aud, BBIOMpaThb 3aKOHBI M (HOPMYJIBI,
HEoOXOouMBbIEe [UIsl €€ pelIeHUs, NMPOBOJUTH Pacd€Tbl M CPaBHMBATh IOJYYEHHOE 3HAUEHUE
($u3n4ecKoil BEIMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOXHO pPEIIUTh MPH TOMOLIM (PU3UYECKHX METOJIOB,
UCIIOJNIb3YSl ONUCAHHE HCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE MPENAINOJIOKEHUE, OLEHUBATh
NPaBUIBHOCTD MOPsAKA IPOBEACHUS UCCIIEI0BaHUs, AeIaTh BIBOIbI;

IOPOBOJUTH OMBITH M0 HAOIIOACHUIO (U3UYECKUX SBICHUH WM (PU3NYECKUX CBOMCTB Ten
(kanwIIsipHbIE SIBJICHHUS, 3aBUCMMOCTb JaBJIEHHS BO3[yXa OT ero o0béMa, TeMIleparyphl,
CKOpOCTH TIpollecca OCTbIBAaHMS M HarpeBaHUs NpU HU3IYYEHHH OT IIBeTa WU3Iydaromei
(morsyomaroieii) MOBEPXHOCTH, CKOPOCTh HCHApEHHs BOJABI OT TEMIIEpPAaTypbl KHJIKOCTH U
wionaan €€ IMOBEPXHOCTH, JJIEKTPU3alMs Tel U B3aUMOJEHCTBUE DJIEKTPUYECKUX 3apsiliOB,
B3aWMOJICHICTBHE TIOCTOSIHHBIX MAarHWTOB, BU3yallM3allsl MarHUTHBIX TOJIEH MOCTOSTHHBIX
MarHuTOB, JIEHCTBHS MAarHUTHOTO TOJsl Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMarHuTa,
CBOMCTBa  3JEKTPOJBUTATENsl  IMOCTOSHHOTO  TOKa):  (OpMynIHpoBaThb  MPOBEPSEMbIE
IPENONI0KEeHUs, COOUpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO0 OO0OPYJOBaHUS, OINHUCBHIBATH XO[
OTIBITa U OPMYIIHPOBATH BHIBOJIBI,

BBITNOJHATH NPSMbIE U3MEPEHUS TEMIIEPATyPbl, OTHOCUTEIHLHON BIIaXKHOCTH BO3/yXa, CUJIbI TOKA,
HaNpsDKEHUsI C HCIOJIb30BAHMEM AaHAJIOrOBBIX NMPUOOPOB M JATYUKOB (PU3MUECKUX BEIUYMH,
CpPaBHUBATH PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHOM aOCOMIOTHOM MOTPEIIHOCTH;
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MPOBOAWTH HCCICNOBAHUE 3aBUCUMOCTH OJHOW (DU3MYECKOH BEIMYMHBI OT JPYyrod c
UCIIOJIb30BAHUEM TMPSMBIX HM3MEpPEHUM (3aBUCHUMOCTb COIMPOTHUBJICHUS MPOBOJHUKA OT €ro
JUITMHBI, TUIOIIAINA MONEPEYHOr0 CEYEHHSI U YAEIBHOIO COIPOTUBIICHUS BEIIECTBA MPOBOJHUKA,
CHJIbl TOKa, WIYIIEr0 4Yepe3 MPOBOJHUK, OT HANPSDKEHUS Ha MPOBOJAHHUKE, HCCIIEOBAaHUE
MOCNEAOBATEIbHOIO W MapajyieIbHOIO  COCAUWHEHUH  NPOBOJHUKOB):  IJIAHUPOBATh
UCCJICIOBAaHKE, COOMPATh YCTAHOBKY U BBITIOJIHATH H3MEPEHUS, CIEAYs MPEUI0KCHHOMY TUIaHY,
¢dbukcupoBarh pe3yJbTaThl MOJTYYEHHOW 3aBUCUMOCTH B BHUAE Tabmui U rpaduKoB, JejaTh
BBIBOJIBI 10 pe3yJIbTaTaM UCCIEAOBAHUS;
MPOBOJNTH KOCBEHHBIC M3MEPECHUS (QU3MUYECKUX BEIWUYMH (yAeTbHAs TEIJIOEMKOCTh BEIECTBA,
CONPOTUBIIEHUE MPOBOJHMKA, paboTa M MOIIHOCTb JJIEKTPUUYECKOIO TOKA): IUIAHUPOBATh
U3MEpEHUs, COOUpaTh SKCIIEPUMEHTAILHYIO YCTAaHOBKY, CIEIys MPEATIOKEHHON HHCTPYKINH, U
BBIYMCIIATh 3HAYECHUE BEJTUYHNHBI,
coOroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYI0BAHHEM;
XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C
Omopoil Ha WX omnucanus (B TOM YHCIE: CHCTeMa OTOIUICHUS JOMOB, TUTPOMETp, IMapoBas
TypOuHa, aMIepMeTp, BOJBTMETpP, CUETUHK DIIEKTPUUYECKON SHEPTUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbI, HAarpeBaTeIbHBIC AJICKTPONPUOOPHI (IPUMEPHI), SIEKTPUUCCKHE IPEIOXPAHUTEIH,
AJIEKTPOMArHUT, JJIEKTPOJBUraTellb IMOCTOSHHOTO TOKA), HCIOJNb3ys 3HAHUS O CBOMCTBAx
(GU3HYECKUX SBJIICHUN U HEOOXOAUMBIE (PH3UIECKIE 3aKOHOMEPHOCTH;
pacrno3HaBaTh MPOCThIC TEXHUYECKHE YCTPOWCTBA M M3MEPHUTEIbHBIC MPUOOPHI MO CXeMaM U
CXEMaTUYHBIM PHUCYHKaM (KUIKOCTHBIH TEPMOMETpP, TEPMOC, TICUXPOMETpP, TUTPOMETD,
JIBUTATEIh BHYTPEHHETO CrOpPaHUs, DJIEKTPOCKOI, PEOCTAT), COCTABIISITH CXEMBI 3JIEKTPUUECKHUX
Lernen ¢ MociaeoBaTeNIbHbIM U MapajlyIeIbHbIM COEAMHEHUEM 3JIEMEHTOB, Pa3jinyasl yCIOBHbIE
0003HaYEHUSI DJIEMEHTOB JICKTPUUYECCKUX IICTICH;
MPUBOAUTH MPUMEPHI (HAXOAUTh MH(POPMALMIO O MPUMEPaAX) MPAKTUUYECKOTO HCIOJIb30BAHUS
buznyecKrX 3HAaHUH B MOBCEAHEBHOMN KHU3HU /ISl 00ecrieueHns 6€30MacHOCTH MPU OOpAIEHUH C
npudopaMyd U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 3J0POBbSI M COOJIOJEHUS HOPM
HKOJIOTUYECKOTO MTOBEJICHUS B OKpPYKaIOLIEH Cpelie;
OCYIIECTBIISITh TOWCK HHpOpMAIUK (PU3NYECKOro cojaepkaHus B VIHTepHETe, Ha OCHOBE
UMEIOIIMXCA 3HAHUW W TyTEM CpaBHEHUS JIOMOJHUTEIBbHBIX HCTOYHUKOB  BBIIETSATH
nH(pOpMaIIHIO, KOTOpas ABJISIETCS MPOTUBOPEUUBOI MITH MOXKET OBITh HEJJOCTOBEPHOIA;
UCIIONB30BAaTh TMPH  BBIMIOJIHEHWH YUYEOHBIX 3aJaHU HAyYHO-TIOMYJSIPHYIO JIUTEPATypy
bu3nYeCKOro coAep:KaHMs, CIPaBOYHBIE MaTepUaNbl, pecypchl ceth VIHTepHeT, BIaJeTh
npuéMaMyl KOHCIIEKTHPOBAHMS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALMKM W3 OJHOM 3HAKOBOM
CHUCTEMBI B IPYTYIO;
co3/aBaTh COOCTBEHHBIC MUCHMEHHBIE M KpaTKUE YCTHBIE COOOIIeHus, 00001mas nHpopmauo
W3 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO COJEPIKaHMS, B TOM YHUCIE MyOJUIHO MPEICTABIAThH
pe3yibTaThl MPOEKTHOM WM MCCIENIOBAaTEIbCKONW JAESATENbHOCTH, HPU 3STOM TIPaMOTHO
WCIIOJIH30BaTh M3YYCHHBIM MOHATHUHHBIN ammapaT Kypca (U3UKH, COMPOBOXKIATh BHICTYIUICHUE
MpE3EHTALNEM;
MPHU BBIMOJTHEHUN YYEOHBIX MPOEKTOB M UCCIECIOBAHUM (DU3UYECKUX TPOIECCOB PACIPEEIITh
00s13aHHOCTH B TPYINIIE B COOTBETCTBUH C IMOCTABICHHBIMU 3aJ]a9aMH, CJICTUTDH 3a BBIMOTHEHUEM
MJIaHa JEUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHHBATh COOCTBEHHBIM BKJIAa B
NEATeTLHOCTh  TPYMIBI, BBICTPAUBAaTh KOMMYHHKATHBHOE  B3aUMOJCUCTBHE, TPOSBIISA
TOTOBHOCTb pa3pemiaTh KOHQIHUKTHL.

K koniy oOydenust B 9 kjacce npeamMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JTOJDKHBI
OoTpaxkaTtb cHOPMHUPOBAHHOCTH Y OOYHAIOIINUXCS YMEHUI:
MCIIOJIb30BaTh MOHATHS: CUCTEMA OTCUETa, MaTepUalIbHAsI TOUKA, TPAEKTOPHS, OTHOCUTEIIBHOCTh
MEXaHUYECKOTO JIBIKEHUS, nedopmarius (ympyras, TJIACTHYECKas), TpEHHUE,
[EHTPOCTPEMHUTEIBPHOE YCKOPEHHE, HEBECOMOCTh U TEPErpy3Kd, LEHTP TAKECTH, abCOIIOTHO
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TBEP/OE TENO, UEHTP TKECTH TBEPAOTO Tela, paBHOBECUE, MEXaHUYECKUE KOIeOaHusl U BOJIHBI,
3BYK, MH()Pa3BYK U yJIbTPa3BYK, JIEKTPOMArHUTHBIC BOJHBI, IIKaJla 3JIEKTPOMArHUTHBIX BOJIH,
CBeT, OJIM30PYKOCTh U JATbHO30PKOCTb, CIIEKTPhl UCIYCKaHMs M MOTJOUIeHus, anbda, Oeta- u
ramMMa-u3JIy4eHus], U30TOIbI, SAepHAs YHEPTEeTHKA,;

pa3nuyath  siBIEeHUS  (paBHOMEpPHOE W  HEPaBHOMEPHOE NPSMOJMHEHHOE JBH)KEHHE,
PaBHOYCKOPEHHOE TMPSAMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE TMaJeHHe Tell, PaBHOMEPHOE
JIBUKEHHE IO OKPYKHOCTH, B3aUMOJIEUCTBUE TeJl, PEAaKTUBHOE IBHXKEHHE, KoJebaTeabHOoe
JBIDKEHUE (3aTyXalolle M BBIHYKICHHbIE KOJICOaHUs), PE30HAHC, BOJHOBOE JBIIKEHHE,
OTpakeHHE 3BYKa, MPSMOJMHEHHOE pacHpOCTpaHEHUE, OTPaKEHHE M MPeOMIIEHHUE CBETa,
NOJTHOE BHYTPEHHEE OTPaKCHHE CBETa, pa3joXKeHHe Oeloro cBera B CHEKTP U CIOXKECHHE
CHEKTPaJIbHBIX I[BETOB, AMCIIEPCHSI CBETA, €CTECTBEHHAs pPaJlMOaKTUBHOCTb, BO3HUKHOBEHUE
JMHEWYAaTOr0 CHEKTpa H3JIyYeHHUs) MO OINUCAHMI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIONINX JaHHOE (PUZNYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE H3YyUYEHHBIX (U3NYECKUX SBICHUN B OKpYKaloleM Mmupe (B TOM
yricie (QU3MYecKue SIBICHUS B MPHUPOJE: NPUIMBBI M OTJIMBHL, ABMKeHHE ianeT CoiHeuHOU
CUCTEMBI, PEAKTHBHOE JIBI)KEHUE JKHUBBIX OPraHM3MOB, BOCIPHUSITHE 3BYKOB >KHBOTHBIMHU,
3eMJICTPSICCHUE, CEMCMUYECKHE BOJIHBI, I[yHaMH, 3XO, [BETa TeJ, ONTHYECKUE SBICHUS B
npupone, OHMONOrHYecKoe JEHCTBHE BUAMMOIO, YIbTPA(QHOIETOBOIO M PEHTTEHOBCKOTO
U3Y4YCHUH, €CTECTBEHHBIH pAaJMOAKTUBHBIM (OH, KOCMHYECKHE JY4H, pPaIHOaKTHBHOE
U3ITyuYeHUEe MPUPOJHBIX MHHEPAJIOB, ICHCTBHE PAaTUOAKTHUBHBIX HW3IYyYEeHUH HA OpraHu3M
YeJoBeKa), MIPH 3TOM NEPEBOJIUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIICIATH CyIIECTBEHHBIC
cBoMcCTBa (MPU3HAKHN) GU3HUCCKUX SBICHHM;

OMKCHIBATh HM3yYEHHBIE CBOIMCTBAa Tel M (PU3WYECKUE SIBJICHHUSA, HCHOIb3Yys (U3NYECKue
BEJIMYMHBI (CPEHSS U MCHOBEHHAsi CKOPOCTh TeJla TP HEPaBHOMEPHOM JBIKEHUH, YCKOPEHHE,
nepeMenieHne, MyTh, yrioBas CKOPOCTh, CHJIA TPEHUs, CHJAa YIPYrOCTH, CHJIa TSDKECTH,
YCKOpeHHe CBOOOJHOTO TAjeHUs, BEC Tella, MMITYJIbC Tella, MMITYJILC CHJIBI, MEXaHW4ecKas
paboTa M MOIIHOCTb, MOTEHIMANbHAsl SHEPIrus Teja, MOJHSATOrO HaJ| MOBEPXHOCTHIO 3EMIIHM,
NOTEHIMATIbHAS JSHEPTHs CXKATOM TPYKWUHBI, KHHETHYEeCKass SHEPTHs, IMOJIHAS MeXaHHYecKas
SHEprus, MEepuoJl M 4YacToTa KoJIeOaHWH, AJIMHA BOJIHBI, IPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, TOKAa3aTelb TMPEJIOMIICHUS CpPEAbl), NMPH ONMCAHWH TPABHIBLHO TPAKTOBATh
(bu3nUecKnuil CMBICI UCTOIb3YEMBIX BEJIMYMH, O003HAYEHUS U €AMHUIIBI (U3NUYECKUX BEJTUYHUH,
HaXOAUTh (OPMYJIbI, CBS3bIBAIOLINE JAHHYIO (PU3MUECKYIO0 BEJIMYUHY C JPYTUMH BEIHMUYHMHAMU,
CTPOUTH TpapUKH U3YUEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;

XapaKTepu3oBaTh CBOMCTBA TeJ, (U3MUECKHE SBJICHUS U MPOLECChl, HCHOIb3Yys 3aKOH
COXpaHEHHs HHEPIrHH, 3aKOH BCEMHPHOTO TATOTECHWS, MPUHIMIT CYNEPIIO3UIIMA CHJI, TIPUHIIUI
oTHOcUTeNnbHOCTH [anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsS HWMIYJIbCA, 3aKOHBI
OTpPaKEHHsI W TPEIOMJICHUS] CBETa, 3aKOHBI COXPAaHEHHs 3apsI0BOTO M MAaCCOBOTO YHUCEIN TPHU
SJICPHBIX peaKkIusaX, Py 3TOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alHUCHIBATh €ro
MaTeMaTHYECKOE BBIpaKCHNUE;

OOBSICHATh (PU3UYECKUE MPOIECCH M CBOICTBa TEl, B TOM YHCJIE M B KOHTEKCTE CHUTyalui
NPaKTUKOOPHEHTUPOBAHHOTO XapakTepa: BBIABIATH MPUYMHHO-CIIEJCTBEHHBIE CBS3U, CTPOUTH
00BsicHEHHE M3 2—3 JOTMYECKHX MIaroB ¢ OMOpOM Ha 2—3 M3yUEHHBIX CBOMCTBA (PU3MUECKHX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIE 3a/1a4M (OMHUPAIOIIMECcs HA CUCTEMY U3 2—3 ypaBHEHUH), UCIIONb3Ys 3aKOHBI
U (QOpPMYIBI, CBS3BIBAIOIIME (U3MYECKHE BEIUYMHBI: HAa OCHOBE aHalIM3a YCIOBHS 3aJadul
3aMMChIBaTh KPAaTKOE YCJIOBUE, BBISBIATh HEAOCTAIOIIME WM M30BITOUYHBIC JaHHBIE, BHIOUPATH
3aKOHBI M (OpPMYJIBI, HEOOXOIWMBIC ISl pEIICHUs, MPOBOAWUTH pacu€Thl M OIICHUBATh
PEATMCTUYHOCTD MOJYUYECHHOTO 3HaUCHHsI (PU3MUECKON BEIMUHHBI,

pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pPEIIUTh IMPH TOMONIM (PU3UYECKHX METOJOB,
UCIIONIb3YSl ONMUCAHHE HCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE MPEANONIOKEHHE, OLECHUBATh
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MPaBWIBHOCTh MOPSJIKA MPOBEICHUS MCCIEA0BaHUs, JejaTh BBIBOJBI, HWHTEPIPETHPOBATH
pe3ybTaThl HAOIIOJICHUIN U OTIBITOB;
IPOBOJIUTH OIBITH MO0 HAOIIOACHUIO (U3UYECKUX SBICHUN WM (U3NYECKUX CBOMCTB Tel
(u3y4yeHue BTOpOro 3akoHa HbpIOTOHA, 3aKOHAa COXPAaHEHHs SHEPrUH, 3aBHCHMOCTH MEpUOJA
Kosie0aHuM MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aAMIUTATYABl MJIBIX KOJIeOaHUM, IPSIMOJIMHEHHOE PaclpOCTPAHECHUE CBETA, Pa3lIoKeHHUEe 0eoro
CBETa B CIIEKTp, U3yUYE€HHE CBOMCTB M300paKEHUS B TUIOCKOM 3€pKajie U CBOMCTB M300paKEHUS
npeaMera B coOuparolei JInH3e, HaOII0IeHHE CIUIOIIHBIX M TMHEHYAThIX CIIEKTPOB U3ITYyUYCHHUS):
CaMOCTOSITENIbHO cOOMpaTh YCTAHOBKY M3 M30BITOUHOTO Habopa 0O0pYyI0BaHMUS, ONUCHIBATH X0
OTIBITA U €TO PE3YbTAThl, POPMYIUPOBATH BHIBOJIBI,
IPOBOJIUTH MPU HEOOXOTUMOCTH CEpUI0 MPSAMBIX HW3MEPEHUH, OMpEeAessisi CpeaHee 3HAaYeHue
U3MEpsieMO BeTUYMHBI ((POKYCHOE PACCTOSHHE COOMpAIOIIeH JIMH3bI), 00OCHOBBIBATH BBHIOOD
crioco6a n3MepeHust (M3MEpUTETHHOTO TPrOopa);
IPOBOJUTH HCCIICIOBAHUE 3aBHCUMOCTEH (PH3MUECKUX BEIWYMH C HCIIOJIB30BAaHUEM MPSIMBIX
M3MEpEeHHl (3aBUCUMOCTh IIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIXKEHUU 0€3 HayalbHON
CKOpOCTH, TIepHoa KojaeOaH!ii MaTeMaTHIeCKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJIa
OTpaKeHMsI CBETa OT yrja MaJeHus M yrjia NpeJoMJIeHUS OT yria MaJeHus): IIaHUPOBaTh
UCCIIIOBAaHUE, CAMOCTOSITEIIbHO COOMPATh YCTAaHOBKY, (PMKCHUPOBATh PE3YJBTAThl IMOITYYEHHON
3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BHAE Ta0nul u TpaduKOB, JelaTb BHIBOJABI IO
pe3ysbTaTaM UCCIeI0OBaHHUS;
IPOBOJUTH KOCBEHHBIE M3MEPEHHsI (PU3NUECKUX BEIWYHMH (CPEeIHSST CKOPOCTh M YCKOPEHUE Tela
IpU PaBHOYCKOPEHHOM JBHKEHHH, YCKOPEHHE CBOOOIHOIO MajaeHUs, >KECTKOCTh MPYKHUHBI,
KOO(QQHUIMEHT TPEeHHUs CKOJIBXKECHHS, MEXaHW4decKas padoTa W MOIIHOCTh, YacTOTa M MEPUOJ
KoJe0aHUN MaTeMaTHMYeCKOro U MPYKUHHOTO MAsTHHKOB, OINTHYECKas CHiIa coOMparoiiei
JMH3BI, PaJUOAKTUBHBIA (OH): IUIAHUPOBATH HW3MEPEHHUs, COOMpPaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBITIONHATH U3MEPEHHUSI, CTIeAYS MPEI0KEHHON HHCTPYKIIUHU, BEIYUCISITh 3HAUCHHE
BEJIMYMHBI ¥ aHAJIM3UPOBATH MOJYYCHHBIE PE3yJbTaThl C YYETOM 3aJaHHOH TMOTPEIIHOCTH
U3MEPEHHUI;
co0uIr01aTh MpaBuiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYI0BAHUEM;
pa3inyaTh OCHOBHBIC TPU3HAKK H3YYEHHBIX (DU3MUECKUX MOJeNel: MaTepualibHas TOYKa,
a0COIIIOTHO TBEPIOE TEJIO, TOUCYHBIN HCTOYHHUK CBETA, JIy4, TOHKAS JIMH3A, IUTAaHETapHask MOJIEITh
aToMa, HyKJIOHHas! MOJIEJIb aTOMHOTO SIpa;
XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C
OMOpOil Ha WX omucaHus (B TOM YHCIE: CIUJAOMETP, JAaTYUKH TIOJOKEHHUS, PACCTOSHUS U
YCKOpPEHHs, paKeTa, 5XOJIO0T, OYKH, IepucKom, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOT, J03UMETp, Kamepa BuibcoHa), MCIONB3ys 3HAHHUS O CBOMCTBAaX (DHU3MUYECKHUX
SBJICHUN U HEOOXOAMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;
UCIIONIb30BAaTh CXEMbl M CXEMATHYHBIE PUCYHKH W3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENBHBIX TMPUOOPOB M TEXHOJOTMUYECKHUX TMPOIECCOB IMpH pPEUIeHHH Yy4yeOHOo-
NPaKTUIECKHUX 3a/1a4, ONTHYECKUE CXEMBI JIISl TIOCTPOSHUS N300pakeHUH B TNIOCKOM 3epKaje U
coOuparoIie JTHH3E;
MPUBOJUTH MPUMEPHl (HAXOAUTh MH(OpPMAIMIO O MpHUMEpax) MPaKTUYECKOTO HCTOIb30BAHUS
(bu3nUecKnX 3HAHUH B TIOBCETHEBHOW KHU3HH TSI 00ECTIeYeHUsT OE30MTaCHOCTH MTPH OOpaIeHHH C
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMM, COXPAHEHMS 3JI0POBbSl U COOJNIOJICHHS HOPM
HKOJIOTHYECKOTO MTOBENICHHS B OKPY KAIOIIEH Cpee;
OCYIIECTBIISITh MOMCK MHPOpMAUU (HU3NIECKOTO coniepkaHus B VIHTepHETe, caMOCTOSTEIhHO
(bopMyIHMpys TOMCKOBBIM 3ampoc, HAXOAWUTh MYTH OINpPENEIeHUsl JOCTOBEPHOCTH IOJyUYEeHHON
UHPOPMAIINK Ha OCHOBE MMEIOIIMXCS 3HAHUN M TOTTOJTHUTEIHHBIX UCTOYHHUKOB;
UCIIONIb30BAaTh IMpPH  BBIIOJIHEHWH YUYeOHBIX 3aJaHMM HAy4YHO-TIOMYJSIPHYIO JIMTEPaTypy
(GU3MYECKOTO COACpIKAHMSI, CIOPABOYHBICE MAaTepUANbI, pecypchl cetu VIHTEpHeT, BIAICTh
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npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HMHGOpMALMU U3 OJHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOINEHHS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX HCTOYHHMKOB (DPU3MUECKOTO cONepKaHMsl, MyOJMYHO MPEACTABIATh pPE3yJIbTaThl
IIPOEKTHOM WJIHM HCCIIEN0BATEIbCKONM JESATEIBHOCTH, IPH 3TOM TIPaMOTHO HCIIOJIb30BaTh
U3yYCHHBII MOHATUIHBIA amnmapar u3y4aeMoro pasjena (pu3uKu U CONMPOBOXKIATh BHICTYIUICHUE
Ipe3eHTaluen ¢ yuéToM 0COOEHHOCTEH ay TMTOPUU CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
VISHIEA * Hayka O Tipupoxe https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCITHE BEHIHIHAL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCIHE BetecTRa https://m.edso0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 1 bubnmnoreka [JOK
' BEIIECTBA https://m.edso0.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHBIE COCTORHI Betmecta https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieiicTBUE TeJl
3.1 MexaHn4ecKoe IBIKEHNIE 3 bubmorexa LOK

https://m.edsoo.ru/7f416194
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bubmuoreka [JOK

32 Hrepiuitd, Macca, IOTHOCTS 4 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Biget can 14 2 https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3neu 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U ra30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TE€JaMU, )XUJIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.2 Alaprertue xatxoCTH > https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
43 Armoceproe fasaerie 0 https://m.edso0.ru/7f416194
44 JleficTBHE XKUIKOCTHU U T'a3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGora 1 MOIIHOCTB. JHEpPrus
bu6mmoreka [IOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
5.2 IT 5 1
POCTRIE MEXAHHIMET https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
5.3 M 4 1
CXATITCCRAT FHEpTiA https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJICHUS
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
OIMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAMMOAICHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbI
bu6mmorexa [IOK
2.1 M 0 7 3
CXARIICCKHC KONCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOIIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3jen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3znen 4. CBeToBbIE ABJICHUSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubnuorexa [JOK
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bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazgen S. KBaHTOBBIC SIBJICHUA
bubmuoreka [JOK
51 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1 1
53 ACPHRIC peatdind https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca dusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YHEHUKA

» ®usmka, 7 xnace/ [lepoimkun .M., BanoB A.U., AKiinoHepHoe 001IeCTBO
«3naTenscTBO

«ITpocBemenue»

» ®usmka, 8 xnacce/ [lepoimkun .M., iBanoB A.U1., AKiinoHepHoe 00IIEeCTBO
«H3maTenscTBO

«ITpocBemienue»

» ®usuka, 9 xknace/ [lepsimkun .M., I'ytauk E.M., Banos A.U., [lerpoBa M.A.,
AxkmmonepHoe obmectBo «M3natenbcTBO «IIpocBemnieHuey

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

Metoanueckoe nocodue k nepepadoranHomy 1o ®I'OC yuebnuky «Pusmka. 7 Kjacce»

aBTopa A.B. Ileprikuna

MeTtoaudeckoe ocodue k nmepepadoranaomy 1mo ®I'OC yuebunky «du3uka. 8 Kiacc»

aBTopa A.B. Ilepriikuna

MeTtoaudeckoe ocodue k nmepepadboranaomy 1mo ®I'OC yuebnnky «Duszuka. 9 kimace»

aBropa A.B. Ilepeimknaa

OUOPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCHI CETU UHTEPHET

Mos mkoia https://myschool.edu.ru

JOKYMET NOJNMUCAH
3JEKTPOHHOM MOANMCHIO

Ceprudukar:
929818¢57ca282c6cc18765b37nb7e7ech6fcaf92
Baagenen: Aoudyiaesa Jieonopa IlaBaquHoBHA
JeiicteuTenen: ¢ 14.05.2024 oo 07.08.2025
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