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HHOACHUTEJBbHAA 3AIIUCKA

[IporpamMmma mo Qu3uke Ha ypOBHE OCHOBHOTO 0O0IEro oOpa3oBaHMs COCTaBJeHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHW K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéToM
denepanpHOil paboueld mporpamMmbl BocnuTaHus W KoHIenmuu mnpenojgaBaHus y4eOHOTo
npeamera « Ouznkay.

Conmepxanue  mporpaMMbl 10 (HU3MKE  HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOU TI'PaMOTHOCTH OOYYalOIIMXCS W OpraHu3aluio H3ydyeHus (U3NKUd Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo (u3uKe yUUTHIBAIOTCS BO3MOXHOCTH Y4YEOHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO k 1IaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3yibTaTaM  OOy4YeHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha yPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMUs.

[Iporpamma 1o ¢u3MKE yCTaHABIMBACT pacHperesieHHe ydeOHOro MaTepualia 1o Tojaam
oOydeHnus (o Kiaccam), IMpeajaraeT MNPUMEPHYIO IOCIENOBATEIbHOCTh M3yUYEHUS TeEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJEpKaHUS U Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

[Tporpamma no usuke pazpaboraHa ¢ HENbIO OKa3aHUS METOAMYECKON TTOMOIIN YUHTEIO
B CO31aHUU paboyel MPorpaMMBbl 10 y4eOHOMY MPEAMETY.

®dusnka ABISETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIbKY (PH3UYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIECCOB M SBICHUHN, N3Y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMuei M U3NIECKOil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MPEAOCTaBiIsIeT HaumOojee sICHble OOpa3ibl MPUMEHEHHs HAy4YHOrO MeEToja
MIO3HAHMS, TO €CTh CIIOCO0A MOJIyYEHUs JOCTOBEPHBIX 3HAHUN O MHpE.

Opna U3 rMaBHBIX 3a7a4 (U3MYECKOTO 00pa3oBaHUsl B CTPYKType 0OIIero oOpa3oBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTM M HWHTEpeca K Hayke Yy
o0y4aromuxcs.

N3ydyenne ¢u3uku Ha 0a30BOM YpOBHE MIpENIoJiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYyUYHYI0 TPaMOTHOCTb:

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

[lenu wm3yueHuss (QU3MKM HA ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs OINpPENEICHbI B
Konnenmnuu npenonasanus yueOHoro npenmMera «®dusmka» B 00pa30BaTEIbHBIX OPTaHU3ALNAX
Poccuiickoit ®enepanuu, peaau3yroIUX OCHOBHBIE 001I€00pa3oBaTeIbHbIe MPOTrPAMMBI,
yTBepkAEHHONW pemeHnneM Kosermn Munncrepera npocsemmenuss Poccuiickon ®enepannn
(mportokon ot 3 nexabdbps 2019 r. Ne I[1K-4BH).

Henu n3yyenus Gpu3nku:
npuoOpeTeHne HMHTepeca M CTPEMIICHHS OOYyYarolMXcsi K HAyYHOMY H3YUEHHUIO MPHUPOJBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CLIOCOOHOCTEH;
pa3BUTHE MPEACTABICHUI 0 HAYyYHOM METOJIe MMO3HAHHUs U (pOpMUPOBaHHE HCCIIEI0BATEIbCKOTO
OTHOUICHHUSI K OKPY’KAIOLIUM SIBJICHUSIM;
dbopMUpOBaHKHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa U3yueHUs OCHOB CTPOEHMSI MAaTE€pPUU
U (yHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHpOBaHUE TPEICTaBICHUM O poJd (U3UKU Ui PAa3BUTUS IPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHIl;
pa3BUTHE TIPEACTABIECHUI 0 BO3MOXKHBIX cepax Oyayuiel mpodeccrnoHalbHON AESITENTbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIeMy 00yYeHHIO B ’TOM HaIllpaBJICHHUH.

JlocTmxkeHne >3TUX Ienedl 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;
NpHOOpETEHNE YMEHUH ONMUCHIBATH U OOBICHITH (PU3UYECKHE SIBICHUS C HCIIOJIb30BAHUEM
MOJTy4YEeHHBIX 3HAHUM;
OCBOEHHE METOJIOB PELICHHs MPOCTEUIINX PacuETHBIX 3ajady C UCIOJb30BaHUEM (U3HUYECKUX
MO/JIEJICH, TBOPUYECKUX U MTPAKTUKO-OPHEHTHPOBAHHBIX 33]1aY;
pa3BUTHE YMEHHWH HAOMIOAAaTh MPUPOJHBIC SIBICHUS M BBIIOJHATH OMBITHI, JIa0OpaTOPHBIC
paboThl U SKCIIEPUMEHTAIbHbBIE UCCIIEA0BAaHUS C UCTIOIb30BAHUEM U3MEPUTEIbHBIX PUOOPOB;
ocBoeHue mMpuéMoB paboThl ¢ nHpopmanuen Gpu3nIeckoro coepkanus, BKIO4as HHPOpMAIIHIO
0 COBPEMEHHBIX JOCTHKEHUSIX (DU3UKH, aHATIU3 U KPUTHYECKOE OIEHUBAHUE MH(POPMAITUH;
3HAKOMCTBO CO cdepamu MpodecCHOHATBHON eATEIBHOCTH, CBS3aHHBIMU C (HU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMU, OCHOBAaHHBIMU Ha JOCTHKEHUSIX (PU3NUECKON HAYKH.

Ha uzy4enue ¢usuku (6a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHUs
oTBoaMTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezlen0), B 8 kitacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B Heenio).
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COJEP)KAHUE OBYYEHUA
7 KJIACC

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

®usuka — Hayka o npupojne. SBnenus npupoxasl. GuUsnyecKkue SABICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, FEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

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

Kak ¢u3uka u npyrue ecrecTBEeHHbIE HAyKH H3y4daloT NMpHUpoay. EcTecTBeHHO-HAayuHBIN
METOJl TO3HaHMs: HaOJIOJeHHe, MOCTAaHOBKA HAyYHOTO BOIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaemMoro spiueHus. OmnucaHue
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.

Onpenenenue pasMepoB MaJbIX TEl.

W3mepeHnue teMieparypbl Ipy MOMOLIH KUKOCTHOIO TEPMOMETPA U 1aTUMKA TEMIIEPATYPhI.

[IpoBenenune uccienoBaHus MO MPOBEPKE T'MIOTE3bl: JATBHOCTh 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 BEILIECTBA.

JIBukenune uacTul] BemecTBa. CBs3b CKOPOCTH JBUKEHMSI YaCTHI[ C TeMIEpaTypoOM.
bpoyHnoBckoe naBmxkenue, auddysus. B3aumoneiicTBHEe 4YacTHIl BEIIECTBA: MNPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMS ~ BEILIECTBA: CTPOCHHME Ta30B, JKMIKOCTEH M TBEPHABIX
(kpucTayminyeckux) Tea. B3auMoCBsA3b MEXIy CBOMCTBAMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OCOOE€HHOCTH arperaTtHbIX COCTOSIHUH
BOJIBI.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JBHMKEHUS.
Habmronenue nuddysum.
Habmonenue siBneHuit, 00bACHAIOMUXCS IPUTSHKEHUEM WM OTTAJIKMBAHUEM YaCTHUI[ 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.

Mexannueckoe nBrxeHHe. PaBHOMEpHOEe W HepaBHOMEpHOe aABukeHue. CKOpOCTb.
Cpenssist cKopocTb ITPY HEPAaBHOMEPHOM JBUKEHUH. Pacd€T myTH U BpeMEHU IBUKEHUS.

SlBenne wHepuMH. 3aKOH WHEpUMH. B3ammopencTBHE Ten Kak NPUYMHA W3MEHEHUS
CKOPOCTH JBHXKEHHMS Tel. Macca kak mepa uHepTHocTH Tena. IlnoTHocTs BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BEIIECTBA.

Cuna kak XxapakrepucTuka B3aumojaeiicTBus Tten. Cuia ynpyrocth M 3akoH ['yka.
W3mepeHune cuiibl ¢ MOMOUIbIO JUHAMOMETpa. SIBleHHe TAroTeHus u cuia Tsbkectd. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec Tema. HeBecomocTs. CinojkeHue cuil, HaIpaBJICHHBIX I10



ook wnE

o

oukrwndE

~

N

oaHoil mpsiMoi. PaBHozaeicTByromas cui. Cuna TpeHusi. TpeHue CKONIbXEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.
Hemoncmpayuu.
Hablnonenrne MexaHU4ecKOro JBUKEHHUS Tea.
N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.
HaburonieHue sBaeHUS MHEPIUH.
Habmoienue n3aMeHeHus: CKOpocTy MPH B3aUMOJICHCTBUH TEIl.
CpaBHeHHE Macc MO B3aUMOICHCTBUIO TEJL.
CiioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopusie pabomsl u onvinot.

OnpeneneHnue CKOPOCTH PAaBHOMEPHOIO JBIXKEHHSA (IIapuKa B KUJIKOCTH, MOJEIHU
AIIEKTPUIECKOTO aBTOMOOWJIS M TaK Janee).

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpycKa WM HIapyKa [0 HAKJIOHHOM MIOCKOCTH.
OripezenieHne mIoTHOCTU TBEPOTO Tea.

OnbIThI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh pacTsokeHus (aedopmanuu) MpYyKUHBI  OT
IIPUJIOKEHHOM CHJIBI.

OnBbIThL, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIbI TPEHHSI CKOJIBKEHUS OT Beca Tejla U Xapakrepa
COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHBIIICHUS U yBEJIMUEHUSI 1aBiieHus. [aBnenue raza. 3aBUCUMOCTh
JaBjeHUs ra3a oT 00béma, Temnepatypsl. [lepenaua napnenus TBEPABIMU TEIaAMU, KUAKOCTIMU
u razamu. 3akoH I[lackans. [TneBmMarnueckue MamvHbl. 3aBUCUMOCTDH JABJICHUS KUIAKOCTH OT
ryounsl.  [mapocratmueckuit  mapamokc. CooOmaromuecs cocyasl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3IYLIHOU
o6onoukn 3emnu. Onbir Toppuuennu. M3mepenue aTrMocpepHOro aBiieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBieHHUS OT BBICOTHI HaJx YypoBHeM Mops. [Ipubopsl 1 u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBHE KUIKOCTH U ra3a Ha MOTpyXEHHOE B HUX TeJ0. BeITankuBarorias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3agyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTH JaBJICHUS Ta3a OT TEMIIEPaTypHhI.

[lepenaya naBneHuUs KUIKOCTHIO U Fa30M.

Coo0maronirecs: CoCcy/Isbl.

I'mppaBnuyeckuit mpecc.

[IposiBnenue necTBusi aTMOCHEPHOTO TABJICHHUS.

3aBUCHUMOCTh BBITAIKUBAIOIIEH CHJIBI OT O0BbEMa MOTPYKEHHOM YacTH Tela U IUIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJTIBI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue maBaHUs TeI: TUIABAaHWE WM TIOTPY)KEHHWE TeNl B 3aBUCHMOCTH OT COOTHOIIEHUS
MJIOTHOCTEN Tejla U KUJKOCTH.

Jlabopamopnwvie padbomovt u onvimo.

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOAE OT 00bEMa MOTpyXEHHOW B JKUIKOCTh YaCTH
Tena.

OrnpezeneHne BHITAIKUBAIOLIEH CUIIBI, AEHUCTBYIOUIEH Ha TEJIO, MOTPYKEHHOE B )KUAKOCTb.
ITIpoBepka HE3aBUCUMOCTH BBITAJIIKUBAIOLIECH CHIIBI, JEHCTBYIOIIEH HAa TEJNO B KUJKOCTH, OT
MAacchl Tena.

OnbITHI, IEMOHCTPUPYIONIUE 3aBUCUMOCTh BBITAIKMBAIOIICH CHJIbI, JEUCTBYIOIIEH Ha TEJIO B
KUAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh YACTH T€Ja U OT IMJIOTHOCTH KUIAKOCTH.
KoHcTpynpoBanme apeomerpa WM  KOHCTPYHPOBAaHHWE JIOAKM U OmpeneieHue  eé
IPy30I0ABEMHOCTH.
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Pazgen S. Pabora u MOIIHOCTH. JHEpPrus.

Mexanunueckasi padota. MOIIHOCTb.

[IpocTpie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTh. llpaBuiio paBHOBecus
peruara. [IpuMeHeHue mpaBuiIa paBHOBECHUs pblyara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXAHUKH.
KIIJI mpocThix Mexanu3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckass sHeprus. KuHetmueckas W noTeHUHalIbHas »Heprus. lIpeBpaienue
OJIHOT'O BU/Ia MEXaHUYECKOW SHEPTUHU B IPYyTroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

[Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomsl u onvinot.

Omnpenenenne pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBMKEHHH Tejla MO0 TOPU3OHTAIBHOMI
MMOBEPXHOCTH.

HccnenoBanue ycnoBuid paBHOBECHUS pbluara.

N3mepenne KII/] HakIOHHOM ITIOCKOCTH.

N3yueHue 3aKkoHa COXpAHEHUSI MEXAHUYECKON SHEPI M.

8 KIIACC

Pa3nes 6. TensioBble siBJICHUS.

OCHOBHBIE MTOJIOKEHUSI MOJIEKYJISIPHO--KMHETHUYECKOM TEOpUU CTPOEHUS BellecTBa. Macca
U pa3sMepbl aToMOB M MoJeKyJd. OIbITbl, NOATBEPKAAIOIINE OCHOBHBIE IIOJOKEHUS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucraminueckue u
amop¢usbie Tena. OObsICHEHHE CBOWCTB ra3oB, )KUIKOCTEH U TBEPBIX TNl HA OCHOBE MOJIOKEHUIN
MOJIEKYJISIPHO--KMHETHYeCKOM Teopuu. (CmauumBaHuWE M KalWUISIpHbIE sBIEeHUS. TerioBoe
pacIIMpeHHe U CKaTue.

Temneparypa. CBs3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBM)KEHHS YaCTHII.
Buytpennsas osHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEW OJHEpPruu: TeIulonepeaadya Hu
coBeplieHne padboThl. Bupl Teruionepenaun: TeIONIPOBOAHOCTh, KOHBEKIIHS, U3JIyUYECHHUE.

KonnuecTBo TemnoThl. YaenbHas TEMIOEMKOCTh BelIecTBa. TemmooOMEeH U TEmIOBOE
paBHOBecHe. YpaBHEHHUE TeIuloBoro OanaHca. IlnaBneHue m oTBepleBaHHE KPUCTANIMYECKUX
BEIECTB. YenbHas TeruloTa IuiaBieHus. [lapooOpazoBanue u koHaeHcanus. lcmapenue.
Kunenune. YnenpHas Teruiota mapooOpa3oBaHHUs. 3aBHCHUMOCTh TEMIIEPATypbl KHUIIEHUS OT
aTMOC(EpPHOTO JaBJICHUS.

BnaxunocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunuuner pabotsl TemnoBeix aAsurarenei KIIJ[ TtemmoBoro nBurarens. Temosble
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 coBepiieHr# padoThl BHEUTHUMH CHUJIaMH.

10. CpaBHeHUE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.
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HaOironenne Kuneuus.
HabumroneHne noctossHCTBa TeMIlepaTypbl IPHU IIJIaBJIECHUU.
Mogenu TeIIOBLIX ABUTaTEIEH.
Jlabopamopusie pabomsl u onvinol.
OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO TIPUTSKEHUS.
OnbITHI 10 BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbIThI 10 HAOJIIOIEHUIO TEINIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX Tel.
Onpenenenue AaBICHUS BO3yXa B OaJUIOHE LIMPUIIA.
OnBIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh JaBJICHHS BO3yXa OT ero o0bEMa M HarpeBaHus UIN
OXJIaXKICHUSI.
[TpoBepka runore3bl TMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJIKOCTH B TEPMOMETPHUECKOMN
TpyOKe OT TeMIepaTyphbl.
Habmioienue M3MeHeHus BHYTPEHHEH SHEpPruu Teja B pe3ylibTaTe Teluionepenadyd U paboThbl
BHEIIHUX CUII.
HccnenoBanue sBlIeHUS TETIO0OOMEHA MPU CMEIIMBAHUU XOJIOJHOU U TOpSiueit BOJIBI.
OnpeneneHue KoOJMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOW MpHU TEIIOOOMEHE € HarpeTbiM
METaJUIMYECKUM LUIUHAPOM.
Onpenenenue yieabHONU TEIUIOEMKOCTH BELLIECTBA.
HccenenoBanue npouecca uCapeHusl.
Omnpenenenne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.
Ornpenenenne yAeIbHON TEIJIOTHI IIaBICHUS JIb/IA.

Pazjien 7. DiekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

Onektpuzanusi Tenl. J[Ba poma 3JIEKTpUYECKUX 3apsAloB. BzaumojnelicTBre 3apsyKEHHbBIX
ten. 3akoH KysnoHa (3aBUCMMOCTb CHIJIBI B3aUMOJEWCTBUS 3apsSOKEHHBIX TE1 OT BEJIUYUHBI
3aps0B U PACCTOSTHUS MEXKTY TEIaMH).

Onekrpuueckoe none. Hanpsx€HHocTh 3nekTpuueckoro nois. [IpuHuun cynepno3unuu
ANIEKTPUUYECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsioB. DJIEMEHTapHbIM snekTpudeckuil 3apsa. CtpoeHue
atoMa. [IpoBOHUKM U JUAIIEKTPUKU. 3aKOH COXPAHEHHUS MIEKTPUUIECKOTO 3aps/a.

ONEeKTpUYeCKU TOK. YCIOBHS CYUIECTBOBAHMS 3JIEKTPUUYECKOTO TOKa. VcTouHuku
IOCTOSIHHOTO TOKa. JIeHCTBHS 3JIEKTPHUUYECKOrOo TOKa (TEIIOBOE, XUMHYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onextpuueckasd uenb. Cuna Toka. OJneKTpuyeckoe HampspbkeHue. ComnpoTHBIIEHHE
NPOBOJAHMKA. YJIEIbHOE CONpPOTUBJIEHHE BemlecTBa. 3akoH Owma uisi ydacTka LEMu.
[TocnenoBarenbHOE U MAapaJUIENbHOE COEJUHEHNE TPOBOJHUKOB.

Pabota 1 MoIIHOCTD 3NIEKTpUYECKOro ToKa. 3akoH Jxoyns—JIeHna. DnekTpuueckue nenu
U MIOTpeOUTENHN AIIEKTPUUYECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

[TocrosiHHbIE MarHuThl. B3auMoAeNCTBHE NOCTOSIHHBIX MarHuTOB. MarHuTHOE TIOJI€.
MaruauTtHoe noje 3eMiM U €ro 3HaueHue i xKU3HU Ha 3emiie. OnblT Dpcrena. MarHutHoe mose
ANEKTPUYECKOTO TOKa. [IpMeHeHne 3JIeKTPOMarHuToB B TEXHUKE. [[eicTBME MarHUTHOTO TOJISI
Ha TIPOBOJHUK C TOKOM. OJEKTPOJABHUIaTellb IOCTOSSHHOro Toka. lcmonbs3oBaHue
AIIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOICTBaX U Ha TPAHCIOPTE.

Oneitel  @apagnes. SIBneHue  aneKTpoMarHuTHOM  wHAyKuuu. IlpaBuio  JleHna.
OnekrporeHepatop. CrocoObl MOMyYEHUS AIIEKTPUYECKOW SHEPruu. OJIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DnexTpu3anus Tell.

JIBa posa aNeKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U JEUCTBUE IIEKTPOCKOIIA.

OnekTpocTaTHuecKast HHIYKIUS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apPsI0B.
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[IpOBOTHUKY U TUAJECKTPUKH.

MoenupoBaHUE CUIOBBIX JIMHHUM JIEKTPUYECKOTO TOJIS.
M CcTOYHNKH MOCTOSTHHOTO TOKA.

JIeficTBHS DIIEKTPUYECKOTO TOKA.

. DJIIEKTPUUYECKUN TOK B )KUIKOCTH.

. 'a30BbIii pa3psm.

. I3aMepeHue cuiibl TOKa aMIIepMETPOM.

. I3mepenue 31eKTpUYeCcKOro HaIpsKEHUsT BOJIbTMETPOM.

. Peoctat u MarasuH cOnpoTHBIICHUMN.

. B3anmoieiicTBre MOCTOSHHBIX MAarHUTOB.

. MoaenupoBaHre HEBO3MOXHOCTH Pa3JieJICHHs TTOJIFOCOB MarHUTa.
. MopenvpoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OnbIT OpcTena.

. MarauTHoe moJje Toka. JJIeKTPOMAarHur.

. JleficTBuE€ MarHUTHOTO TI0JIs1 HA POBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON UHAYKIUH.

. OnbrTer Dapages.

. 3aBUCUMOCTD HaIlpaBJI€HUS UHAYKIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHS.
. DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuwvie padbomot u onvimeol.
OnbIThI 1O HAOJIIOJEHUIO 3JIEKTPU3ALUU T€Jl MHAYKLIUEH U IPU COTPUKOCHOBEHUHU.
HccnenoBanue nelcTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJIHUKYU U IUSJIEKTPUKH.
COopka u TpoBepKa padOTHI JEKTPHUIESCKOH TSI ITOCTOSTHHOTO TOKA.
W3mepenne u peryampoBaHue CUIIbI TOKA.
W3mepeHue u peryiupoBaHHe HalpsHKEHUS.
HccnenoBanue 3aBUCHUMOCTH CWIJIBI TOKA, HIYLIETO 4YEPE3 PE3UCTOP, OT CONPOTHUBIICHUS
pe3ucTopa U HanpsHKEeHUs] Ha Pe3UCTOopeE.
OneIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD IEKTPUYECKOTO CONIPOTHUBIIEHUS TPOBOJHUKA OT €TI0
JUTMHBI, TJIOLIAAN [TONEPEYHOro CEUEHUs U MaTepuana.
IIpoBepka mpaBWiIa CIOKEHUS HAINPSDKEHUH IIPU  IOCIEN0BAaTENIbHOM COECIMHEHUU JIBYX
PE3UCTOPOB.
[TpoBepka npaBuiIa AJ1s CUIIBI TOKA MIPH NTApaAJIJIEIbBHOM COEAMHEHUH PE3UCTOPOB.
Omnpenenenne pabOThI AIEKTPUUECKOTO TOKA, UTYIIEr0 YEPE3 PE3UCTOP.
OnpeneneHne MOIHOCTH JIEKTPUUECKOTO TOKA, BBIIEIAEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HAYIIETO Yepe3 JaMIIOUKY, OT HaNpsHKEHUS Ha HEH.
Omnpenenenne KIIJ[ narpeBatens.
HccnenoBanre MarHUTHOTO B3aUMOJEMCTBUSI TIOCTOSIHHBIX MarHUTOB.
N3yueHre MarHuTHOTO TOJISI TOCTOSIHHBIX MarHUTOB MPU UX OObETMHEHUH U Pa3/IeICHUN.
Uccnenoanue neicTBUS AJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENIKY.
OneIThI, AEMOHCTPUPYIOIINAE 3aBUCUMOCTD CHJIBI B3aUMOJEHCTBHUS KaTyIIKH C TOKOM M MarHura
OT CHJIBI TOKA U HaIlPaBJIEHUS TOKA B KaTYIIKE.
N3y4eHne neicTBUsI MArHUTHOTO MOJI HA TIPOBOJHUK C TOKOM.
KoncTtpyupoBanue u usydeHue padboThl AIEKTPOABUTATENS.
N3mepenue KIIJ[ anekTpoaBurarenbHoOi yCTaHOBKH.
OnBITHI IO MCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHOW MHIYKIIUH: UCCIEIOBaHHE M3MEHEHUI
3HAUEHUS U HAIIPaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.
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Mexannueckoe nBuxeHue. MartepuanbHas Touyka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JBIKEHUs. PaBHOMEpHOe mpsAMoONMHENHOE nBMKeHME. HepaBHOMepHOE
NpsIMOJIMHEHOE JBH>KeHHME. CpelHssi U MIHOBEHHas CKOpPOCTh Tejla NpPU HEPAaBHOMEPHOM
JIBU>KEHUU.

Yckopenue. PaBHoyckopeHHOe npsMosIuHeiHoe aBrkeHne. CBoOoHoe majgeHne. OmbIThI
INaynnes.

PaBHOMepHOE nBHXKEHHE MO OKpY>KHOCTU. Ilepuon m wactora obpamenus. Jluneitnas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

ITepsoiii 3akoH HeroTona. Bropoii 3akon Hetorona. Tpertuii 3akon Hetorona. [lpunumn
CYNEPIO3ULUHU CHUIL.

Cwia ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuja TPEHUS CKOJIBKEHHS, CHIIA TPEHMS
MIOKOSI, IPYT'H€ BUJIbI TPEHHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUSA. YCKOpPEHHE CBOOOIHOrO TMaJeHUS.
JBuxenue 1iaHer Bokpyr Connua. IlepBas kocmuueckas ckopocTs. Heecomocts u
Neperpy3KHu.

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

Umnynec tena. M3meHenne umnyibca. Mmmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE IBUKEHHE.

Mexanuueckass padota U MOIIHOCTb. PaboTa cuil TskecTw, ynpyroctu, TpeHus. Cs3b
sHepruu U paboTel. [loTeHIManbHas SHeprus Teja, MOJHSATOTO HaJ TOBEPXHOCTHIO 3EMIIU.
IToTrenumanpHas 3Heprus ckarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPIruu. 3aKOH COXPAHEHUSI MEXaHUUYECKOW SHEPIUH.

Hemoncmpayuu.

Habmroienne MexaHu4eckoro JBUKEHHS Tella OTHOCUTEIBHO Pa3HBIX Tel OTCUETA.

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

H3mepeHne cKopocTy U YCKOPEHMSI IPSMOJIMHEHHOTO IBUKEHHUSI.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKEHHUS.

Habmronenne ABM>XeHU Tesa M0 OKPY>KHOCTH.

HaOnronenne MexaHHMUECKUX SIBICHUH, MPOUCXOAALIMX B cucteMe oTcuéra «Tenexxka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO KaOMHEeTa (PU3UKH.

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

Habmonenne paBeHcTBa CUJl IPU B3aUMO/IEWCTBUH TEJI.

M3MeHeHne Beca Tea pu yCKOPEHHOM JIBUKECHUH.

. Ilepenada nMIryabca npu B3aUMOJEHCTBUH TEIL.

. IIpeoOGpa3zoBanust SHEPTUU IPU B3aUMOJEHCTBUN Te.

. CoxpaHeHHe UMITyJIbca IPU HEYIPYTOM B3aUMO/IEHCTBUU.

. CoxpaHeHune nMIyJbca Ipyu abCOIIOTHO yIPYTrOM B3aUMOJICHCTBUU.

. HabmoieHne peakTHBHOTO IBHIKEHUS.

. CoxpaHeHne MeXaHU4eCKOi SHEPrUU PU CBOOOJHOM A ICHUH.

. CoxpaHeHre MEXaHMYECKOM SHEPTUH NIPH JIBUKEHHUH TeJa MO JEHCTBUEM NPy KUHBI.

Jlabopamopusie pabomul u onvimot.
KoHcTpynpoBanue Tpakrta [uisl pa3roHa M JajJbHEUIIEr0o paBHOMEPHOTO JIBM)KEHUS IIApUKa WU
TEJEKKH.
Omnpenenenne cpeaHeil CKOPOCTH CKOJBbXEHUsI OpycKa WM JBUKEHHS LIapyuKa MO HAKJIOHHOM
IJIOCKOCTH.
Omnpenenenne yCKOpeHus Tella IpU paBHOYCKOPEHHOM JIBU)KEHUU 10 HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IpH PaBHOYCKOPEHHOM [JBM)KEHUHM 0e€3
Ha4yaJbHOU CKOPOCTH.
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[IpoBepka THNOTE3bI: €CIIM MPU PaBHOYCKOPCHHOM JIBM)KCHHH 0€3 HavalbHOH CKOPOCTH ITyTH
OTHOCATCA KaK P/ HEUETHBIX YHuCCJil, TO COOTBCTCTBYIOIHEC IIPOMEIKYTKHN BPCMCHU OAWMHAKOBEI.
HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKCHUSI OT CHJIBI HOPMAJIbHOTO JIaBJICHUSL.
Onpenenenne k03P PHULIMEHTA TPEHUS CKOIBKEHHUS.

OrmpeneneHne KECTKOCTU MPYKUHBL.

Omnpenenenne pabOThl CHIIBI TPEHHS MPH PAaBHOMEPHOM JBM)KCHUHU Tella 10 TOPU3OHTAIHHOM
HOBEPXHOCTH.

. Onpenenenne pabOTHI CUJIBI YIIPYTOCTH TP MOABEME TPy3a € HCIOIH30BAaHUEM HEIOABHKHOTO

U MOABHKHOTO OJIOKOB.
N3ydeHne 3aKk0Ha COXpaHEHUsI SHEPTUU.

Pa3zgen 9. Mexanndeckue Ko1e0aHusd U BOJHEIL.

Konebarenbnoe nsmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acToTa,
amIuTyga. MaremaTuueckuil M IpY)KUHHBIM MasTHUKU. llpeBpaieHue 5sHepruu mpu
K0JIeOAaTETHbHOM JIBUKCHUU.

3aryxatomue kojeOaHus. BeiHykaeHHble kojeOanus. PezoHanc. MexaHuyeckue BOJIHBI.
CBolicTBa MexaHU4eCKUX BOJIH. [IposiosbHbIE U MonepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHMuecKue BOJIHbI B TBEPJIOM Telle, CEHCMHUECKUE BOJIHBI.

3ByK. ['/poMKOCTh 3ByKa U BbicoTa TOHA. OTpaxkeHue 3Byka. udpa3Byk u yapTpa3BykK.

Hemoncmpayuu.

Habmonenue xonebanuii Tex moJ1 AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
HaGnronenue koneOaHuii rpy3a Ha HUTU U Ha IIPYy>KUHE.
Habumronenne BbIHY X /1€HHBIX KOeOaHUI U pe30HaHca.
PacnpocTpanenue npoAoibHbIX U TONEPEYHbIX BOJIH (Ha MOJEIN).
Habuntoienne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTHYECKUI PE30HAHC.
Jlabopamopnwvie padbomut u onvimol.
OnpezneneHue 4acTOTHI U MEpHOAA KoleOaHU MaTeMaTUYeCKOro MasiTHUKA.
Omnpenenenne 4acToThl U Mepro/ia KoieOaHui Npy>KMHHOTO MasiTHUKA.
HccnenoBaHue 3aBUCUMOCTH NTEPHOIa KOJICOAHNH MOABEIEHHOTO K HUTH I'py3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IIEpr0/ia KoieOaHUM NMpy>KMHHOTO MasiTHUKA OT Macchl rpysa.
[TpoBepka HE3aBUCUMOCTH NEpH0Jia KoJeOaHuil rpy3a, MOIBEIIEHHOTO K HUTH, OT MacChl Ipy3a.
OnbIThI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh NEpHoAa KojeOaHUN NpPYyKMHHOTO MasiTHHUKA OT
Macchl rpy3a 1 KECTKOCTH MPYKHUHBI.
N3mepeHne yckopeHus cBOOOAHOIO MaJeHHUS.

Pa3nes 10. D1eKTpOMarauTHoOE 10JIe M JICKTPOMATHUTHBIEC BOJIHBI.

ONEeKTpOMarHUTHOE TMoJie. DJIEKTPOMAarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkana 31eKTpOMarHuTHBIX BOJH. McIIonb30BaHKUEe 2JEKTPOMAarHUTHBIX BOJIH JJIsI COTOBOM
CBSI3H.

DneKkTpoMarHuTHas npupoaa ceera. CKkopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.
BonHoBEBIE CBOMICTBaA CBETA.

Jlabopamopusie pabomul u onvimot.

N3ydeHue cBOICTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.

Pa3znea 11. CBeToBLI€ IBJICHHUS.

JlyueBas monenb cera. Mcrounuku cera. lIpsMonnHeliHOe pacnpocTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.

IIpenomnenue cBera. 3aKoH NpeaoMIIeHHs cBeTa. [lonHOe BHyTpeHHEE OTpakKeHHUE CBETA.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOJAAX.

Jlunza. Xox myuedt B nuH3e. Ontuueckas cuctema (¢oToamnmnapara, MHKpPOCKONa H
Teneckona. ['na3 kak ontudeckas cucrema. bin3opykocTs U 1albHO30PKOCTb.
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0.
. Paznoxenune Genoro cBera B CHEKTP.
12.

Paznoxenue 6emoro cBera B criekTp. OnbIThl HhtoToHA. Cl10’KEHHE CTIEKTPATbHBIX IIBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpsamosiMHENHOE PaCIPOCTPAHEHUE CBETA.
OtpaxkeHue cBeTa.
[Torydenue n300pakeHUli B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajiax.
[Ipenominenue cBera.
OrnTruyeckuii CBETOBO/I.
Xon Jtydeit B coOuparomei JruH3e.
Xox Jydeil B paccenBaroleH JIMH3E.
[Torydenue n300pakeHU ¢ TOMOILBIO JIUH3.
[Tpuniun neictBus doroamnmapara, MUKPOCKONA U TEIECKOIIA.
Mopens riasa.

[Tonyyenue 6enoro ceera Npu CIOKEHUU CBETA Pa3HbIX L[BETOB.
Jlabopamopuwvie padbomut u onvimol.
HccnenoBanne 3aBUCMMOCTH YIUIa OTPAXKEHHsI CBETOBOTO JIyda OT yTIJjla MaJeHuUs.
N3ydeHne xapakTepuCTUK U300pakeHus IpeIMeTa B INIOCKOM 3€pKalle.
HccnenoBanue 3aBUCMMOCTH YIUIa IIPEJIOMIIEHUSI CBETOBOIO JIy4a OT YIVIAa IAJCHMs HAa IPaHULE
«BO31yX—CTEKJIIO».
[Tonyyenue n300paxeHuit C MOMOIIBIO COOMPAIOLIEH JTUH3bI.
Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHITBI COOMPAIOIIEH JINH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.
OmnbITH IO BOCTIPHUSTHIO IIBETA IPEMETOB MPH UX HAOIIOCHUN Yepe3 [IBETOBBIC (PHIIBTPHI.

Pa3nen 12. KBanToBhble iBJIeHUS.

OmneiTel Pesepdopnaa u nnanerapHas moaens aroma. Mogens atoma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBauTsl. JInHeHYaTble CIEKTPHI.

PamnoaktuBHOCTE. Anbda-, O6eta- W ramma-uznydeHus. CTpOeHHE AaTOMHOTO spa.
Hyxnonnas wmogens atoMmHoro sapa. HM3oromsl. PannoaktuBHble mpeBpaumieHus. Ilepuon
NoJTypacnaaa aTOMHBIX sIJIep.

SnepHble peakyy. 3aKOHbI COXPAHEHMsI 3aps0BOI0 U MAacCOBOIO YHUCEI. DHEPIHUs CBA3H
aToMHbIX siep. CBs3b Macchl U SHepruu. Peakuumm cuHte3a W AeneHus suep. Mcrounuku
sHeprun CosHIA U 3BE3 L.

Snepnas sHepreTuka. JIeMCTBUA pagMOAKTUBHBIX U3JIy4YE€HUHN HA )KUBbIE OPTAHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4EeHHUS U TOTJIOMICHHUS.
CrneKTphl pa3IMyYHbIX I'a30B.
CrnexTp BoaOpoO/IA.
Habmonenue TpexoB B kamepe Busbcona.
Pabora cuéruyrka HOHU3UPYIOMINX U3TYyUEHHI.
Peructpanus nznyueHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.
Jlabopamopmnwvie padbomut u onvimol.
HabmrofeHre criionIHbIX U IMHEHYaThIX CIIEKTPOB U3ITyYSHHS.
HccnenoBanue TpEeKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH (TI0 (hoTOrpadusim).
W3mepenue painoakTUBHOTO (hoHa.

IHoBTOPHUTEJIBbHO-00001IAK0 M MOLYJIb.

[ToBTOpUTENBHO--0000IIAOIIMKA  MOAYJIb TpEAHAa3HAYeH s CUCTeMaTH3aluu |
0000111eHUS TPEIMETHOTO COIEP KAHMSI U OIBITA IEATEIbHOCTH, MPUOOPETEHHOTO MTPHU U3YyUEHUN
BCEro Kypca (PM3MKH, a TaKkKe /s MOATOTOBKM K OCHOBHOMY T'OCYJAapCTBEHHOMY 3K3aMEHY IO
¢buznke U1s1 00yyaroIIMXCsl, BBIOPABILINX 3TOT Y4€OHBIHN MpeaMeET.



[Ippy wW3ydyeHMH JAHHOTO MOAYJS PpEATU3YIOTCS U CUCTEMATU3UPYIOTCS  BHJIBI
NESTCIIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeYMBaeTCs JOCTHKCHHE TMPEAMETHBIX U
METanpeMETHBIX IJIAaHUPYEMbIX Pe3yJbTaTOB 00ydeHus, (OpMHUpPYETCS €CTECTBEHHOHAYy4YHas
TPaMOTHOCTb: OCBOEHHUE HAYyYHBIX METOJOB HCCIICIOBAHUS SIBJICHUN MPUPOAbI M TEXHUKHU,
OBJIAJICHUE YMEHUSIMU OOBSICHATh (U3NYECKUE SIBICHUS, MPUMEHSSI IOJy4YCHHbIE 3HAHUS,
pemarh 3aJa4u, B TOM YUCJIE KAUECTBEHHbBIC U SKCIIEPUMEHTAJIbHBIE.

[IpuHUIMIIANBHO AEATEIbHOCTHBIA XapaKTep NaHHOIO pa3zelia peajusyercs 3a CU€T TOoro,
9TO 00YYaIOIIUECs BBITOIHSIOT 33/IaHUs, B KOTOPBIX MM IPEIaraercs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBSACHATH (PU3HUYECKUE SABIICHUS
B OKpPY’Karoler MPUPOAE U OBCEIHEBHOM KU3HU;

MCIIOJIb30BaTh HAay4HbIE METOJbI MCCIEAOBaHUA (U3NYECKUX SIBJICHHM, B TOM UHWCIE IS
MIPOBEPKU TUINOTE3 U MOJYYEHUSI TEOPETUUECKUX BBIBOJOB;

OOBSCHATH HAay4HbIE OCHOBBI HamOoJee BaXXHBIX JOCTHKEHHI COBPEMEHHBIX TEXHOJOTHUH,
HarpuMmep, MPaKTUYECKOTO MCIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB YHEPTHHU HAa OCHOBE 3aKOHA
MIPEBPAILCHHS U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPIUHU.






IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne QU3MKK HA ypOBHE OCHOBHOTO 0OWIEro oO0pa3oBaHMsS HANpaBiICHO Ha
JOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHBIX PE3YIbTATOB.

B pesynbrate wu3yueHus (U3MKM HA YpOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs Y
oOyuaromerocst OyayT chopMUpPOBaHbI CIIEAYIONINE JIUYHOCTHBIE PE3YJIbTAThl B YACTHU:
1) maTpMOTHYECKOr0 BOCIUTAHMSA:
- MPOSIBIICHWE WHTEepeca K UCTOPHUH M COBPEMEHHOMY COCTOSIHMIO POCCHMCKON (hHU3HuUecKoit
HAYKW;
- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUAM POCCUNCKUX YUEHBIX--(DU3UKOB;
2) rpakKJAaHCKOro U AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:
- TOTOBHOCTh K aKTUBHOMY YYacTUIO B OOCYXJIEHUU OOILECTBEHHO 3HAYMMBIX M ITHYECKHX
npo0JeM, CBI3aHHBIX C PAKTUYECKUM IPUMEHEHNEM TOCTHIKCHUN (PU3UKH;
- OCO3HAHME BAKHOCTU MOPAIbHO--3TUYECKUX MPUHIUIIOB B JESATEILHOCTH YUEHOTO;
3) 3cTeTHYEeCKOro BOCIIMTAHUS:
- BOCIIPHUATHE 3CTETHYECKMX KauecTB (M3MUECKOW HayKu: €€ TapMOHMYHOTO TMOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 TO3HAHHUA:
- OCO3HaHUE IEHHOCTH (PU3NIECKON HAyKH KaK MOLTHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
pa3BUTHUS TEXHOJIOTHIA, BaKHEHIIIEH COCTaBISIONICH KYIbTYPHI;
- pa3BUTHE HAYYHOH JIF0O03HATEFHOCTH, MHTEPECa K UCCIIEI0BATEIBCKON AEATEIBHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOUMOHAJIBHOT0 0JIArONOTYYHSI:
- OCO3HAHME IIEHHOCTH Oe30macHOro o0Opas3a KH3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BaXHOCTU TpaBHJI OE30MaCHOTO MOBEACHHUS HAa TPAHCIOPTE, Ha JIOPOTax, C AJIEKTPUUYECKUM H
TETUIOBBIM 000PYAOBaHUEM B JOMAITHUX yCIIOBHSAX;
- c(OpMHUPOBAHHOCTh HaBbIKa pe(iIeKCHH, NMPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTro Xke
npaBa y APyroro 4eJoBeKa;
6) TpynoBOro BocnuTaHus:
- aKTUBHOE y4YaCTHE B PEUICHWM NPAKTUYECKHX 3a/7a4 (B paMKax CEeMbH, 00pazoBaTeIbHOMN
OpraHu3aliy, TOpoja, Kpasi) TEXHOJIOTHYECKON M COLMAIIbHOW HalpaBIeHHOCTH, TPEOYIONIMX B
TOM YHCJIe U GU3NICCKUX 3HAHUM;
- HHTEpEC K NMPAKTUUECKOMY U3YUYEHUI0 podeccuil, CBA3aHHbIX C (PU3UKOM;
7) 3KOJIOTrMYEeCKOT0 BOCIIMTAHMS:
- OpUEHTallMsd Ha NpUMEHEHHe (U3NYECKUX 3HAHMW JUId pelleHus 3agad B 001acTu
OKpY’Kalollel Cpeibl, TUIAHUPOBAHMS MOCTYNKOB M OIIEHKH MX BO3MOXHBIX TOCIEICTBHUA IS
OKpY’Karollel cpeapl;
- 0CO3HaAHHE TTI00ATBHOTO XapaKTepa KOJOTHYECKUX MPOOJIeM U Iy Te UX PEeHICHHUS;
8) ananTanmu K U3MEHSIOIMMCS YCJIOBHAM COLMAIbHON M NPUPOIHON cpelbl:
- MOTPEOHOCTh BO B3aWMOJICHCTBUN TIPU BBHITIOJTHEHUH HCCIIEOBAHUN M TPOEKTOB (U3NIECKOM
HATPaBIEHHOCTH, OTKPHITOCTH OIBITY U 3HAHUSAM JIPYTHUX;
- TIOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO ACATEIbHOCTB;
- TOTPeOHOCTH B (POPMHUPOBAHUHM HOBBIX 3HAHUI, B TOM UHclie POpMYyITUPOBAThH HJIEH, MIOHSATHUS,
TUTIOTE3bI 0 (PU3NIECKUX O0BEKTAX U SBJICHUSX;
- OCO3HaHME Je(PUINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKY;
- IUTAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;
- CTpeMJICHHE aHAIM3MPOBATH U BBIABIATH B3aUMOCBSI3U MPHPOJIBI, OOIIECTBA U SKOHOMHUKH, B
TOM YHCJIE€ C MCIIOJIb30BaHUEeM (DU3MYECKIX 3HAHHIA;
- OIICHKA CBOMX JCWCTBUI C yUETOM BIHMSIHUS HA OKPYIKAIOIIYIO CPEay, BO3MOXKHBIX TJI00aIbHBIX
MMOCJIECTBUH.



METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynpraTe OCBOGHHMS MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocss OyayT cGhOpMHpPOBaHBI MeTanpeAMeTHbIe Pe3yJabTaThl,
BKJIIOUAIOLME TI03HABATENbHBIE YHUBEpCAJbHbIE Yy4eOHbIE JCHCTBHUS, KOMMYHHKATHBHbBIE
YHHUBEpCaJIbHbIC YUeOHBIE ICHCTBHS, PETYISITUBHBIC YHUBEPCATIbHBIC YUeOHBIE IEHCTBHUS.

ITo3HaBaTebHBbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

ba3oBble JJornyeckue 1eHcTBHA:

BBISBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SBJICHUN);

YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALUU, OCHOBAHUA i1 0000IIeHus u
CpPaBHEHHS;

BBISBJISITH 3aKOHOMEPHOCTM M IPOTUBOPEYUS B paccMaTpuBaeMblX (aKkTax, MAHHBIX U
HAOIIOICHUSAX, OTHOCSAIINXCS K (PU3MUECKHUM SIBICHUSIM;

BBISIBJISITH MPUYMHHO--CIIEJICTBEHHBIE CBSI3U MPH U3YYEHUH (PU3NYECKUX SBICHUI U MPOIIECCOB,
JIeJ1aTh BBIBOJIBI C MCIIOJIb30BAHNUEM JI€AYKTUBHBIX U UHYKTUBHBIX YMO3aKJIIOUEHHUH, BbIBUT AT
TUIOTE3bl O B3aUMOCBA3SIX (PU3NUECKUX BETHUUH;

CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pelieHus ydeOHoW (u3nueckod 3amauu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB PELICHUS, BbIOOp HauOosiee MOAXOSAIIEro ¢ YYETOM CaMOCTOSITENIbHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebckme 1eiCTBUS:

MCII0JIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUII MHCTPYMEHT IIO3HAHMUS;

IPOBOAMTH [0 CAMOCTOATEIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECJIOKHBIA (QU3NYECKUI
9KCIIEPUMEHT, HEOOJIbIIOE HCcCe0BaHne (PU3UUECKOTO SIBICHHUS,

OLICHMBaThb Ha TNPUMEHMMOCTb U JIOCTOBEPHOCTh MH(OpMaIUIO, IOJYyYEeHHYI0 B XOJe
VICCIIEIOBAHMSI MJIU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpMYJIUpPOBaTh OOOOIIEHUS M BBIBOABI IO pe3yJbTaTaM IMPOBEIEHHOTO
HaOJII0/IEHUS, OIIBITA, UCCIIEJOBAHMS,

IIPOrHO3MPOBATh BO3MOXHOE JalibHEIIee pa3BUTHE (U3NYECKUX TIPOIECCOB, a TaKke
BBIJIBUTATh TPEATIOIOKEHHUS 00 X Pa3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

Pa6ora ¢ undpopmanmeii:

INPUMEHSTh Pa3jMyYHble METOJIbl, HHCTPYMEHTHI U 3aIlpOChl NIPU MOUCKE U 0TOOpe MHPOpMAILUU
WIN JAHHBIX ¢ YYETOM MpEAIoKEeHHOHN yueOHOH pu3nueckoii 3ajauu;

aHaJM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETHUPOBATh MHPOPMALUIO PA3IUMUYHBIX BUJIOB U
dbop™m mpeacTaBIeHNUS;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYIO (opMy TpelcTaBieHHs HHoOpManuu U
WITIOCTPUPOBATh pelllaeMble 33a4i HECJIOXKHBIMU CXeMaMH, TUarpaMMaMi, HHOW rpaduKoi u
WX KOMOWHAIHSIMH.

KoMMyHuKaTHBHBIC yHHBepcaibHblIe yueOHbIe JeHCTBHUSA:

B XO7€ OOCyXIeHMs y4eOHOro marepHasa, pe3yJbTaToB JIAOOPATOPHBIX pabOT M IMPOEKTOB
3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl M BBICKA3bIBaTh WJEH, HAlleJICHHbIE Ha
pelleHune 3a7auu U noepKaHue 61aroxenareIbHOCTH OOLEeHHS;

COTIOCTABJISITh CBOM CYXJIEHHSA C CYXACHUSIMH IPYIMX YYaCTHHKOB Juaiora, oOHapy»XuBaTh
pa3ianune ¥ CXOJCTBO MO3ULINN;

BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

nyOIMYHO TPEACTaBIATh Pe3yJbTaThl BBIIOIHEHHOTO (PU3MUECKOro OMbITa (SKCIEPUMEHTA,
WCCJIEIOBAHMS, TIPOEKTA);

MOHMMATh W WCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAMBUAYAJIbHON paboOThl MpHU
peLIeHUH KOHKPETHON (PU3UUECKOM MPpoOIeMBbl;



MMPpUHHUMATh OCIIN COBMECTHOU ACATCIIbBHOCTHU, OPTaHHU30BbIBATH I[CﬁCTBHH no eé JOCTUKCHUIO!
pacmpeneniaTh poyH, OO0CYXIaTh IMPOLECCHl W Pe3ylbTaThl COBMECTHOW pPaboThI, 0000IaTh
MHEHUS HECKOJIBKHX JIFOJICH;

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

OLICHMBATh KA4eCTBO CBOET0 BKJaJa B OOMMI NPOAYKT MO KPUTEPHUSIM, CaMOCTOSITEIHHO
cOpMYTHUPOBAHHBIM yYaCTHUKAMU B3aHMOJICHCTBUSL.

PeryasiTuBHbIe yHHBepPcaJbHbIe yUeOHbIE 1eliCTBHS

Camoopranu3anus:

BBISIBIIATH TPOOJIEMBI B JKHU3HCHHBIX W YYEOHBIX CHUTyalMsaX, TPEOYIOIIUX JUIA PpelIeHUs
bu3nUecKux 3HAHUH;

OPUEHTHPOBATHCS B PA3MYHBIX IMOAXOJAX MPHUHATHS PEIICHUN (MHAMBUAYaJbHOE, MPUHSATHE
pelleHus B TpyMIe, MPUHITHE PEIICHUI TPYIIOoi);

CaMOCTOSITEIIbHO COCTaBIIATh AJITOPUTM PEIICHUs (GU3MYESCKOM 3a/1a4 WJIH TIJIaHa UCCIICIOBAHMS
C YyYETOM UMEIOIIUXCA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBATH
npeyiaracMble BapHAHThI PEIICHHIA;

JienaTh BEIOOp B OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJJIEKT:

JaBaTh aJIEKBaTHYIO OIICHKY CUTYyAallMH U IpeJiaraTh miaH e€ U3MEHEeHHUS,

OOBSACHATH MPUYUHBI TOCTHKEHUS (HEJOCTUKEHHSI) Pe3yIbTaTOB AESITEIbHOCTH, J1aBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY;

BHOCHTH KOPPECKTHBBI B JESATCIBHOCTH (B TOM YHCJIE B XOJ BBINOJHEHUS (HU3HUECKOTO
UCCJICIOBAHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATEIHCTB, M3MEHHUBIIUXCS CHUTYallui,
YCTaHOBJICHHBIX OIMHUOOK, BOSHUKIITUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIU U YCIOBUSIM;

CTaBUTh ce0s1 HA MECTO JPYroro 4elioBeKa B XOJE CIopa WIM JUCKYCCUM HAa HAay4YHYIO TEMY,
MMOHUMAaTh MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYTOro;

Mpu3HaBaTh CBOE MPaBO Ha OIMMOKY MPH pelieHud (GU3MUYECKUX 3a7ad WM B YTBEP)KICHUSAX Ha
Hay4HbIE€ TEMBI U TAKOE K€ MPaBO JIPYroro.

MNPEAMETHBIE PE3YJIBTATHI

K kxonny oOydeHus B 7 KJjacce ImpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYUAIOLINXCS YMEHUH:
UCTOJIb30BaTh TOHATHA: (U3NYECKHE M XMMUYECKHE SIBIECHUs, HaOIr0JeHUe, HKCIEpUMEHT,
MOJIeJIb, TUIIOTE3a, CAWHUIIBI (PU3UUYECKUX BEITUYMH, aTOM, MOJIEKyJia, arperaTHble COCTOSHUS
BemecTBa (TBEpIOE, JKHUAKOE, Ta3000pa3HOE), MEXaHMYECKOe JBI)KEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, NPSAMOJIMHEIHOE), TpaeKTOpus, paBHOACHCTBYyIOmas cuia, aedopmarus
(ympyras, maacTU4ecKkas), HEBeCOMOCTh, COOOIIAIOIINECS] COCYIbBL;
paznuyaTth sBiaeHUs (auddysus, TEMIOBOe ABWKEHHWE YACTHI[ BEIIECTBa, PaBHOMEPHOE
JBUKEHUE, HEPABHOMEPHOE IBMKECHHME, MHEPLMs, B3aUMOJECHCTBUE TEJ, PABHOBECUE TBEPIBIX
TeJ C 3aKpeIrUIEHHOM OChIO BpallleHUs, Mepeaaya JaBiIeHUus TBEPIAbIMU TeJIaMH, )KUJIKOCTIMU U
ra3ami, aTMoc(epHoe AaBlieHHE, IUIaBaHUE TeJ, MPEBpallleHHs MEXaHWYECKOW SHEPruu) Io
ONMCAHUIO WX XapaKTEPHBIX CBOMCTB M HAa OCHOBE ONBITOB, JEMOHCTPUPYIOUIMX JIaHHOE
du3nueckoe sBICHUE;
pacro3HaBaTh MPOSIBICHWE W3YYCHHBIX (DU3MUECKUX SBJICHHUA B OKPY’KAIOIIEM MHpE, B TOM
yhciie (U3nYecKue SBJICHUS B MPUPOJE: MPUMEPHI ABMXKEHUS C PA3JIMYHBIMH CKOPOCTSIMH B
JKUBOM U HEXUBOM IPUPOAE, NCUCTBUE CWIBI TPEHUS B IPUPOJAE U TEXHHUKE, BIIUSHUE



aTMOC(EpHOTrO JIaBJIECHUs HA JKUBOW OpraHu3M, IUIaBaHHE pbIO, pblYaru B Telle 4YelloBeKa, MpHU
3TOM MEPEeBOAUTH MPAKTUYECKYIO 3a7ady B y4ueOHYI0, BBLICIATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3HakK) GU3NIECKUX SBICHUH;

ONKCBHIBATh M3Y4YCHHbIE CBOWCTBA Tel MU (PU3MUECKUE SBICHHS, HUCIONIb3Ys (QU3NUECKUe
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BELIECTBA, BPEMs, MYTh, CKOPOCThb, CPENHsAS CKOPOCTH,
CUJIa YIPYTOCTH, CHJIa TSDKECTH, BEC T€Ja, CUJla TPEHUs, AaBiieHue (TBEPAOro Tena, )KUIAKOCTH,
ra3a), BHITAJIKUBAIOLIAsl CHJIa, MEXaHUYecKas paboTa, MOLIHOCTb, IJICYO CHJIBI, MOMEHT CHJIBI,
KO3(QUIMEHT TOJIE3HOTO NEHCTBHS MEXaHW3MOB, KMHETHYECKas W MOTEHIMAJIbHAs SHEPTHs),
IOpU OINUCAHUU IPABWIBHO TPAKTOBaTh (U3NYECKUH CMBICI MCIIOJIb3YEMbIX BEIMYUH, HX
0003HaueHHsI ¥ €AMHUIBI (PU3UUYECKUX BEIUYHH, HAXOIUTH (POPMYJIBI, CBSA3BIBAIOIINE TAaHHYIO
(GU3MYECKyI0 BEIUYMHY C JAPYIMMHU BEIMYUMHAMU, CTPOUTH I'padMKU U3YyUEHHBIX 3aBHCHMOCTEH
(U3HYECKUX BEIINYMH;

XapaKTepu30oBaTh CBOWMCTBA TeJ, (M3WYECKHE SBJICHUS M MPOLECCHI, HUCIOJb3Yys MpaBUia
CJIOJKEHUS CHII (BAOJIb OJHOM NpsAMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumerna, IpaBUiIo
paBHOBecHs pblyara (0J10Ka), «30J10TO€ IMPAaBUIIO» MEXAHUKH, 3aKOH COXPaHEHUs MEXaHUYECKON
SHEpruM, IpH HTOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHa U 3alUChIBaTh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSICHATh (U3NYECKUE SBJICHUS, MPOLECCHl M CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallul MPaKTHUKO-OPUEHTUPOBAHHOIO XapakTepa: BbIIBIATh MPUYMHHO--CJIECTBEHHbIC
CBSI3M, CTPOUTH OOBSICHEHNE U3 1—2 JOTrMYeCKHUX I1aroB ¢ ONopoi Ha 1—-2 M3yuyeHHBIX CBOWCTBA
(bu3nuecKux sBICHUH, GPU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pewiatb pacuéTHble 3a7aud B 1—2 AEHCTBHS, UCHOJB3Ysl 3aKOHBI M (OPMYJIbI, CBA3BIBAIOIINE
¢u3nuyecKkue BEIMYMHBI: Ha OCHOBE aHAIM3a YCJIOBUS 3a/laydl 3alMChIBaTh KpPAaTKOE YCIIOBUE,
HOJCTABIATh (PU3NUECKUE BEIUYUHBI B (POPMYJIbI U IPOBOJUTH PACUEThl, HAXOUTh CIPAaBOYHbIE
JlaHHblE, HEOOXOIMMBbIE i1 pEUIeHHs 3a/ad, OLIEHHWBATh PEATUCTUYHOCTh IOJyYEHHOU
(bu3n4ecKoil BETUUNHBL;

pacrio3HaBaTh MpOOJIEMBI, KOTOPbIE MOXHO DPEHIMTh MPHU MOMOIIM (PU3MYECKHX METOJOB, B
ONMCAHUU UCCIIEJIOBAHMS BBIACIATH MPOBEPSEMOE MPEAINONIOKEeHHEe (TUIOTe3y), paziudarh U
UHTEPIPETHUPOBATh MOITYUYEHHBIH pe3yJIbTaT, HAaXOIUTh OIIMOKH B XOJI€ OIbITA, /I€1aTh BBIBOJbI
0 €ro pe3yJibTaTaMm;

IPOBOAMUTH OIBITHl [0 HAOIIOJIEHUI0 (PU3NYECKUX SIBICHUNH WM (PU3HMUECKUX CBOMCTB TeEI:
(bopMyIMpoBaTh MpOBEpsiEMble MPEANOJI0KEHHS, COOUpaTh YCTAaHOBKY H3 MPEIJIOKEHHOTIO
000pyA0BaHNs, 3aMUCHIBATh X0J1 ONbITa U (POPMYITHPOBATH BHIBOBL;

BBIMIOJHATh MpSMble HM3MEPEHHUs pAacCTOSHUS, BPEMEHH, Macchl Tena, O00bEMa, CHIBl U
TEMIIepaTypbl ¢ UCIOJIb30BAaHUEM AHAJIOTOBBIX U IM(POBBIX MPUOOPOB, 3aUCHIBATh MMOKa3aHUS
pUOOPOB C YUETOM 3aJaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHHUI;

IPOBOAMTH HCCJIENOBAaHUE 3aBUCHMOCTH OJHOW (DU3MUECKOM BEIMYMHBI OT JpPYyrod c
MCIIOJIb30BaHUEM MIPSIMBIX U3MEPEHUN (3aBUCUMOCTH IMYTH PaBHOMEPHO JIBHXKYILIETrOCs Tejla OT
BpPEMEHHU JIBUKCHUS Tejla, CWJIBI TPEHHUS CKOJBKEHHUS OT Beca Tea, KadecTBa 00paboTKu
MOBEPXHOCTEN TEJI U HE3aBHUCUMOCTH CHJIBI TPEHHUS OT IJIOLIAAM CONPUKOCHOBEHUS TEJl, CHIIbI
YIOPYTOCTH OT YIJIMHEHUS IMPYXKHUHBI, BBITAJIKUBAIOIIEH CUIBI OT 00bEMa MOrpyKEHHON yacTu
Tela U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tejla, OT TNIyOWHBI, Ha
KOTOPYIO TOTPYXKEHO TEeNO, YCIOBHH IUIABAaHHs TeJl, YCIOBHM paBHOBECHs pbluara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMHM YYEOHOTO HCCIIEOBaHUS, COOMpPATh YCTAaHOBKY U BBIIOJHSTH
U3MEpEeHUs, CcleAysd MpeAo)KeHHOMY IUIaHy, (UKCUpPOBaTh pe3yibTaTbl MOJyYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BUJAE MPEUIOKEHHBIX TaOIuI M rpadukoB, aenath
BBIBO/JIBI 110 pe3yJIbTaTaM UCCIIETOBAHMUS;

MIPOBOANTH KOCBEHHbIE M3MEpPEHHs] (U3NYECKUX BEJIUYUH (TUIOTHOCTh BEUIECTBA >KUJIKOCTH M
TBEPAOrO TENa, CUJIa TPEHUS CKOJIbKEHHUS, JAaBlIEHHE BO3/yXa, BBITAJIKWBAIOLIAS CHUIIA,
JeMCTBYIOIAs HA TIOTPY>KEHHOE B JKHUJKOCTD TEJO, KOA(P(UIIMEHT MOJE3HOTO JeHCTBUS MPOCTHIX



MEXaHU3MOB), CIelysl NMPeI0KEHHOM MHCTPYKLIMHU: IPU BBINOJHEHUU H3MEpPEHHH coOupaTth
HKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISATH 3HAUCHHE NCKOMOM BEJIMYHHBL;
co0III01aTh MpaBHiIa TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000y I0BaHUEM;
yKa3blBaTh MPUHIMIBI JEHCTBUS HPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, phIUar, MOJABWKHBIA M HETOABWKHBIN OJIOK,
HaKJIOHHAs IIOCKOCTb;
XapaKTepu30BaTh NPUHLMIIBI JEHCTBUS M3Y4YEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
Omopoil Ha uX omnucanus (B TOM 4YHCIE: TOALIUITHUKHA, YCTPOWCTBO BOJOMPOBOAA,
THJIPABINYECKUN IIpecCc, MaHOMETP, BBICOTOMEp, IMOPLIHEBOH HAcoC, apeoMeTp), UCHONb3ys
3HaHUS O CBOWCTBaxX (U3MYECKUX SBICHUH M HE0OXOAWMBIE (U3NUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;
IPUBOAUTE IPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMepax) NPaKTUYECKOI'0 HCIOJIb30BaHUS
¢u3nUecKruX 3HAHUH B MOBCEIHEBHON KU3HU 11 00ecTiedeHns: OE30MaCHOCTH MU 00pAICHNN C
npubopaMy M TEXHUUYECKUMM YCTPOWCTBAMM, COXPAHEHMs 3JI0pOBbsl U COOJIIOJICHHS HOPM
9KOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOILIEH Cpee;
OCYILECTBIISITh OTOOP MCTOYHUKOB HMH(popManuu B MHTEpHETE B COOTBETCTBHH C 3aJlaHHBIM
IIOUCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUM M NyTEM CpaBHEHUS pPAa3IMYHBIX
HCTOYHHKOB BBICIATH MH(OpMAIMIO, KOTOpasi SBISETCS MPOTUBOPEUYMBON WIIM MOXKET OBITh
HEJI0CTOBEPHOM;
UCMOJIb30BaTh IPU BBIIOJHEHUM YUYEOHBIX 3aJaHMi Hay4HO--TIONYJSIPHYIO JIMTEpaTypy
(GU3NUECKOTr0 CONEpKaHMs, CIIPABOYHBIE MaTepHalibl, pecypcbl cetn HHTEepHET, BianeTh
npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMALMKM U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHBIE KpaTKWE IHChMEHHBIE W YCTHBIE COOOIIEHHsST Ha OCHOBE 2-3
UCTOYHUKOB MH(POpPMaLUU (PU3NUECKOro COAEpKaHMsl, B TOM 4HCie MyOJMYHO JeNlaTh KpaTKue
COOOIIeHNs O pe3yibTaTax IPOEKTOB WM YUYeOHBIX HCCIEAOBAaHHMA, MPH 3TOM TPAMOTHO
UCIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN amnmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUICHUE
MPE3EHTALNEH;
IIPY BBITTOJIHEHUH YYeOHBIX MPOEKTOB U MCCIEIOBAHUN pacTpefessiTh 00S3aHHOCTH B TPYTIIE B
COOTBETCTBUHM C IIOCTABJICHHBIMH 33/J1a4aMH, CJCIUTh 32 BBIIOJHEHHWEM IIJIaHa JIEHCTBHIA,
a/IeKBaTHO  OLICHMBAaTh COOCTBEHHBIH BKJIaJ B JEATENbHOCTb TIPYMIbI, BbICTPAUBAThH
KOMMYHHUKAaTHBHOE B3aMMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYIKAFOIINX.

K xoHmy oOyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh Yy O0YHAIOIINXCSI YMEHUI:
UCTIOJIB30BaTh MOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBMKCHHE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHUSI BEIECTBA, KPUCTAUIMYECKME M aMOp(Hble Tena, HACHILEHHBIH U
HEHACHIIIICHHBI Tap, BIAXXHOCTh BO3[yXa, TEMIEpaTypa, BHYTPEHHSS SHEPIHs, TEIUIOBOU
JIBUTATENlb, OSJEMEHTApHBIA DSIEKTPUYECKUNA 3apsfl, 3IEKTPUUECKOe Ioje, MPOBOJHHKH U
TVDJICKTPUKH, TIOCTOSTHHBIHN 3JIEKTPUIECKUN TOK, MATHUTHOE TTOJIE;
pa3nuyaTh SBJICHUS (TEIJIOBOE PACIIMpPEHHE M CKaThe, TeIUIonepeiada, TeIIoBOe paBHOBECHE,
CMauyMBaHMe, KalWUIIPHbIEC SBJICHUS, UCIapeHUEe, KOHJCHCALUs, IJIAaBICHUE, KPUCTAJUIN3ALUSL
(oTBepreBaHUE), KHIIEHHE, Terlonepenaya (TEMIONPOBOIHOCTb, KOHBEKLHUS, W3IyYECHUE),
ANIEKTpHU3alMs TeJl, B3aUMOJEHCTBHE 3apsioB, JCHCTBUS DJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMBIKaHWE, B3aMMOJICHCTBHE MAarHUTOB, ACWCTBHE MAarHUTHOTO IOJIS HA MPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAsE MHIYKIHA) MO OMUCAHUIO MX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3HYECKOe SIBICHUE,
pacrio3HaBaTh MPOSBICHUE HM3YYCHHBIX (U3UYECKUX SIBICHWA B OKpYKAIOIIEM MHpE, B TOM
qucie GU3nYecKue SBJICHUs B IPUPOJIE: MOBEPXHOCTHOE HATSDKEHUE M KalWLISIPHBIE SBICHUS B
HpUpoJie, KPUCTAIUTBI B IpUpoe, n3nydeHne CoiHIla, 3aMep3aHne BOJZOEMOB, MOPCKHE OpH3HI,
o0pa3oBaHUe pOChl, TyMaHa, UHEsl, CHETa, JIEKTPHUUYECKHE SIBICHHS B aTMOc(depe, 2IeKTpHIECTBO



’KUBBIX OPraHU3MOB, MarHUTHOE Moje 3eMiH, Apeiid MONIOCOB, POJb MAarHUTHOIO MOJS JJIS
JKU3HU Ha 3emuie, TIOJSPHOE CHUSIHHE, TIPU ATOM TIEPEBOJAUTH MPAKTUYECKYIO 337a4y B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (IPU3HAKU) (PU3NUECKUX SBIICHUM;

ONKCHIBATh M3yYEHHBbIE CBOICTBA Tel M (PU3MYECKHE SIBJICHUSA, HCHOJIb3YS (U3NYECKUE
BEJIMUMHBI (TemIiepaTypa, BHyTPEHHSA YHEPIUsl, KOJIMYECTBO TEIIOTHI, yeiIbHas TEIIOEMKOCTh
BEIIECTBA, YJAETIbHAs TEIUIOTA IUIABJICHHS, yJAENbHAs TEIIoTa NapooOpa3oBaHMsA, yJENbHAS
TEIUIOTAa CrOpaHHsl TOIUIMBA, KOA((UIMEHT TMOJIE3HOrO JEWCTBUS TEIJIOBOM MAIIUHbI,
OTHOCHUTEJIbHAsl BIAQXKHOCTh BO3JyXa, D3JEKTPUUECKUN 3apsl, CHJa TOKa, 3JIEKTPUUECKOe
HaNpsDKEHUE, COMPOTHUBIICHHWE MPOBOJIHHUKA, YJEIbHOE CONPOTUBJIICHHE BelIecTBa, paboTa U
MOIIIHOCTh JJIEKTPUYECKOT0 TOKA), MPU OMHCAHUH TMPABUIBHO TPAKTOBATh (PH3UUECKHUI CMBICIT
HCIOJIb3YEMBIX BETUYMH, 0003HAUYCHUS M €AUHUIIBI (PU3NUECKUX BEJIUYUH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYHMHY C JIPYTUMHU BEIMYUHAMH, CTPOUTH Tpaduku
M3YYECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUUHH;

XapaKTepu30BaTh CBOWMCTBAa Teld, (PU3MYECKHE SBJICHUS W MPOLECCH, HCIOJIb3yS OCHOBHBIC
MOJIOKEHUS ~ MOJICKYJISIPHO--KUHETUYECKOW  TEOPHH  CTPOEHUs  BEIIECTBA,  MPHUHIIUII
CYNEepHo3UIMK ToJiell (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsia, 3akoH Oma s
ydacTka Lenu, 3akoH Jxoyns—JIeHna, 3akoH coxpaHeHMs SHEPTUH, IPU ATOM JaBaTh CJIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3allMCHIBATh €T0 MaTEMATHUYECKOE BBIPAKCHHE;

OOBSACHATh (PU3NYECKUE IMPOLIECCHl U CBOWCTBA Tel, B TOM YHCIIE€ M B KOHTEKCTE CHUTYyallUii
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH
o0BsicHeHHEe M3 1—2 JOTMYEeCKHX IIaroB ¢ OMOpoil Ha 1-2 M3ydeHHBIX CBOMCTBA (DPU3MUECKHX
SIBIICHUH, PU3NICCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEI;

pemathk pacu€THbie 3a7add B 2—3 ACUCTBHS, HCIIOJB3YS 3aKOHBI M (POPMYJIBI, CBS3BIBAIOIINC
¢dbusnyecKkue BENUYHMHBI: Ha OCHOBE aHalIM3a YCIIOBUS 33/1a4ydl 3alKChIBATh KPaTKOE YCIIOBHE,
BBISIBJISITH HEJOCTATOK JIAHHBIX JUIS PEIICHUS 3ajadd, BBIOUPATh 3aKOHBI W (DOPMYIIBL,
HEOOXOaUMBbIe ISl €€ pelIeHHs, MPOBOIUTH PAacUYEThl U CPABHHUBATH MOJIYYEHHOE 3HAUYCHHUE
(U3UYECKON BEIMUYUHBI C U3BECTHBIMU JIAHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXKHO PEIIUTh TPH TMOMOIIM (PU3HMUECKHUX METOOB,
WCIIOJIb3YSl OINKCAaHUE WCCIEIOBAHMS, BBIACIATH IMPOBEPSIEMOE MPEANOI0KEHHE, OLICHUBATh
MPaBUIILHOCTH TIOPSIKA MMPOBEJACHUS UCCIIE0BAHMS, JIeTIaTh BEIBOJIBL;

MPOBOJIUTH OMBITHl IO HAOMIOACHUIO (PU3MYECKHX SIBICHUM WU (U3HUYECKUX CBOWMCTB Tell
(kanwIIsipHBIE SIBJICHHWS, 3aBUCHMOCTH JaBJICHHS BO3[yXa OT ero o0néma, TeMmeparyphl,
CKOpPOCTH TIpoIlecca OCTBIBAaHUSI M HarpeBaHUs NpPH HU3JIYYECHUH OT IIBETa H3JIydaromen
(mornomaroieif) MOBEPXHOCTH, CKOPOCTh HUCHApeHHUs BOABI OT TEMIIEpaTypbl KHUAKOCTH U
TIomaau €€ TOBEPXHOCTH, HJICKTPHU3alUS Tl W B3aUMOJCUCTBUE DJICKTPUUYECKUX 3apsJiOB,
B3aUMOJICCTBUE TOCTOSHHBIX MAarHUTOB, BU3YyaJIW3allMsl MAarHUTHBIX TIOJIEH MOCTOSIHHBIX
MarHuTOB, JEUCTBHS MArHUTHOTO TIOJII HAa TPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHuTa,
CBOMCTBA  DNEKTPOJBUTATENS  TMOCTOSHHOTO  TOKa):  (OpMyIHpOBATh  MPOBEPSIEMBIE
MPEANONIOKEHHS, COOMPATh YCTAHOBKY W3 TMPEMIOKEHHOTO O0OpYIOBaHUS, OIMUCHIBATH X0
ombITa ¥ (POPMYITHPOBATH BHIBOIBL;

BBITIOJIHSITH NIPSIMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIbHON BIAKHOCTH BO3/lyXa, CUJIbI TOKA,
HaIpPSOKEHUSI C WCIOIh30BAHUEM AaHAJIOTOBBIX MPHOOPOB M JATUYMKOB (PU3MUECKUX BEIIMYHWH,
CPaBHHBATh PE3YJIbTATHI U3MEPEHUH C YIETOM 3aJaHHON aOCOMIOTHON MOTPEITHOCTH;

MPOBOAWTH HCCIENOBAHUE 3aBUCUMOCTH OJHOW (DU3MYECKONW BEIMYMHBI OT JPYyrod c
WCIIOJIb30BAaHUEM TIPSMBIX HM3MEPEHUN (3aBHCHUMOCTH COINPOTHBIICHUS TPOBOJHUKA OT €ro
JUTMHBI, TUIOIIA/IA TONEPEYHOr0 CEYECHHsI U YAEIBHOIO COMPOTHUBIICHUS BELIECTBA MPOBOJAHHUKA,
CHJIBI TOKA, HWAYIIETO 4Yepe3 MPOBOJIHUK, OT HANPSDKCHUS Ha TMPOBOIHUKE, HCCICIOBAHUE
MOCNEAOBATEIPHOTO W MApAUIEIbHOTO  COCIWHEHWH  MPOBOJHUKOB):  IUIAHUPOBATH
WCCIIeI0BaHNEe, COOMPATh YCTAHOBKY U BBITIOJHATH U3MEPEHHS, CISAYS MPEIT0KCHHOMY TUIaHY,



(GuKCUpOBaTh pPE3yNbTaThl IMOJYYEHHON 3aBUCUMOCTH B BHUJAE TaOuul U rpaduKoB, [eiaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIETIOBaHMS;
IPOBOJUTH KOCBEHHBIC M3MEpeHHs (U3NYECKUX BEMMUYUH (yAeTbHas TeIJIOEMKOCTh BEIECTBA,
COIIPOTHBIICHUE TPOBOJHMKA, pabOoTa W MOIIHOCTh AJIEKTPUUYECKOTO TOKA): IUIAHUPOBATh
U3MEpEeHusi, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJelys IPEUI0KEHHOW MHCTPYKLUH, U
BBIYUCIISATH 3HAUCHHE BEITMYMHBI;
co0JII01aTh MpaBHiIa TEXHUKH OE30MAaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;
XapaKTepu30BaTh NPHUHIMIIEI JEHCTBHS M3YYCHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
ONOpoil Ha MX omucaHus (B TOM 4YHCIE: CHCT€Ma OTOIJICHHS JIOMOB, THI'POMETp, IapoBas
TypOHMHa, aMIepMETp, BOJBTMETP, CUETUHUK AIIEKTPUUECKOW SHEPTHH, 3JIEKTPOOCBETHUTEIbHBIC
npuOOpBl, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUYECKHE HPEJOXPaHUTENH,
AIIEKTPOMArHUT, 3JIEKTPOJBUTATENIb IOCTOSIHHOTO TOKAa), MWCIOJNB3ys 3HAHWS O CBONCTBax
(bu3nyeckux sABICHUH U HEOOXOAUMbIEe (PU3HUECKUE 3aKOHOMEPHOCTH;
pacrio3HaBaTh MPOCTble TEXHUYECKHE YCTPOWCTBA M M3MEPUTENbHBIE NMPUOOPHI MO CXeMaM U
CXEMaTHYHBIM pPHCYHKaM (KHAKOCTHBIH TEPMOMETp, TEepMOC, ICHXPOMETp, TUTPOMETD,
JIBUTaTellb BHYTPEHHETO CrOpaHUsl, IEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI 3JIEKTPHUECKUX
[ernel ¢ MOCIe0BATENbHBIM U MapayIeIbHBIM COSAMHEHUEM DJIEMEHTOB, Pa3iinyasi YCIOBHBIC
0003HaUEHMSI FTIEMEHTOB JIEKTPUUYECKHX LIeTIeH;
IPUBOAUTH IPUMEpPbI (HaXOAUTh MH(OPMAIMIO O MpUMepax) NPaKTUYECKOI'O HCIOJIb30BaHUS
(¢u3nUecKruX 3HAHUH B IIOBCEIHEBHOW KHU3HM I 00ecTieueHHs 0€301MacHOCTH MPH 0OpaIeHUH ¢
npubopaMy M TEXHMYECKUMM YCTPOWCTBAMM, COXPAHEHMs 3]I0pOBbsI U COOJIIOJICHUS HOPM
9KOJIOTUYECKOTO TIOBE/ICHHSI B OKPYXKAIOILIEH Cpee;
OCYILECTBIIAITh TOUCK HH(popMamuu (usnyeckoro copepxanusi B VIHTepHETe, Ha OCHOBE
UMEIOIMXCA 3HAHMM M MyTéM CpaBHEHHS JIOMOJHUTENIBHBIX HCTOYHMKOB  BBIJCIATH
UH(POPMALINIO, KOTOPAst SBJISCTCS MPOTUBOPEUNBON MIIH MOXKET OBITH HEJOCTOBEPHOM;
UCTIOJIB30BaTh TIPHU BBINIOJHEHWH YUYEOHBIX 3aJaHWil HAyYHO--TIOMYJISIPHYIO JIHTEPATypy
(bu3nueckoro cojepXaHus, CIPaBOYHbIE MaTepHaibl, pecypcbl ceTu MHTepHeT, BianeTh
npuéMaMyl KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHus HHGOpPMALMKM W3 OAHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMMChbMEHHbIE M KPAaTKUE YCTHBIE COOOLICHMs, 00001as HHPpOpMaLnio
U3 HECKOJBbKUX MCTOYHMKOB (PU3MUYECKOTO COJACpPXkAHUSA, B TOM YHCIE IMyOJUYHO MPEACTaBIATh
pe3yabTaThl TPOEKTHOH WIIM HWCCIIEAOBATENLCKON JIEATENBHOCTH, NTpPU OSTOM TI'PaMOTHO
UCIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN amnmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUICHUE
MPE3EHTALNE;
NIPY BBITIOJTHEHUH yYEOHBIX MPOEKTOB M MCCIECIOBAHUN (PU3MYECKHUX IMPOIECCOB PaCIpeesiTh
00513aHHOCTH B IPyMIE€ B COOTBETCTBUHU C ITOCTABICHHBIMU 3a/1a4aMH, CIICUTh 3a BHIIIOJHEHUEM
IUTaHa JCWCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKIIA B
NeSTeIbHOCTh  TPYIIBI, BBICTPaWBaTh KOMMYHHKAaTHMBHOE B3aUMOJEHCTBUE, MPOSIBIISA
TOTOBHOCTP pa3penath KOH(PIUKTHL.

K xonmy oOyuenus B 9 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y OOYHAIOIINXCSI YMEHUI:
UCTIOJIB30BaTh MOHATHUS: CUCTEMa OTCUETA, MaTepUAIbHAS TOYKA, TPAEKTOPHS, OTHOCHTEIHHOCTD
MEXaHHUECKOTO JIBYDKEHUS, neopmanus (ynpyras, IUTACTHYECKAas ), TpeHue,
[IEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh M IEPErpy3KH, IEHTP TSHKECTH, aOCOIIOTHO
TBEPJI0€ TEJNO, LIEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE, MEXaHHMUECKUE KOJICOaHUs U BOJIHBI,
3BYK, HHQPA3BYK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJHBI, MIKaJa AJIEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh M JAIIbHO30PKOCTh, CIIEKTPBl UCITYCKaHHUs U MOTJIONIEHHs, anbda-, OeTa- u
ramMMa-u3JIy49eHUs], H30TOIbI, SIePHAsT YHEPTEeTHKA,;
pa3nmuyath  sBIeHUS (paBHOMEpPHOE W  HEpaBHOMEPHOE MPSIMOJIMHEHHOE JBU)XKEHUE,
PaBHOYCKOPEHHOE TMpPSMOJIMHEHHOE [BM)KEHHE, CBOOOJHOE TMaJeHHe Tell, PaBHOMEpPHOE



JBYDKEHUE TI0 OKPY’KHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTUBHOE [BH)KEHUE, KOJIeOaTeIbHOE
JBIDKEHUE (3aTyXalolle M BBIHYKJCHHbIE KOJEOaHUs), pPE30HAHC, BOJHOBOE JBIIKEHHE,
OTpaKCHHE 3BYKa, IPSAMOJMHENHOE PpacIHpOCTPAHEHUE, OTPAKCHHE M IIPEIOMIICHUE CBETa,
IIOJJHOE BHYTPCHHEE OTPAXKEHUE CBETa, Pa3JIOKEHUE OEIoro CBeTa B CHEKTP U CIIOXKEHUE
CIEKTPAJIBHBIX I[BETOB, AMCIIEPCHS CBETA, €CTECTBEHHAsA DPAJUOAKTUBHOCTH, BO3HUKHOBEHHUE
JMHENYaTOro CIEKTpa M3JIY4YEHHs) [0 ONUCAHUI0 HMX XapaKTEpPHBIX CBOMCTB M HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;

pacrio3HaBaTh HPOSIBICHUE W3YYEHHBIX (PU3MUYECKUX SBICHUH B OKpYy’KarolleM MHUpe (B TOM
yuciae (U3NUECKue SIBJIECHUS B MPUPOJE: NPUIMBBI M OTJIUBBL, ABMKeHHE IjaHeT CoJIHEe4HOM
CUCTEMBI, PEAKTHUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >KHBOTHBIMHU,
3eMJICTPSACEHUE, CEHCMHMYECKHE BOJHBI, LIyHaMH, 3XO, LBETa TeEJ, ONTUYECKHUE SIBICHUA B
npupoje, OuoJIOTHYeCKOe JCHCTBUE BHIUMOIO, YIbTPa(HUOIETOBOIO U PEHTTEHOBCKOTO
U3Iy4YeHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE Jy4H, paJaHOaKTHBHOE
U3JIy4eHUE MPUPOJHBIX MHUHEPAIOB, JEWCTBUE DPAJAMOAKTUBHBIX W3JIy4EHHM HA OPraHU3M
4eJI0BEKa), IPU 3TOM MEePEBOJUTh NPAKTUUECKYIO 33]a4y B Y4eOHYIO, BBIACIATh CYIIECTBEHHbIE
cBO¥iCTBA (MTPU3HAKK) U3UIECKUX SBIICHHIA;

ONKCBHIBATh WM3Y4YCHHBIC CBOWCTBA TeN W (PU3UYECKUE SBICHHS, HCIONB3Ysl (HU3NIECKUE
BEJIMYMHBI (Cpe/IHAsA U MIHOBEHHAsi CKOPOCTh TeJla IIPU HEPaBHOMEPHOM JBM)KEHUH, YCKOPEHHE,
IIepEMEIICHUE, IyTh, YIJIOBas CKOPOCTb, CHWJIA TPEHUsS, CUila YIPYTOCTH, CHWJIA TSKECTH,
YCKOpEeHHE CBOOOJHOrO MajieHUs, BEC Tejla, MMITYJbC Tejla, MMITYJIbC CHJIbI, MEXaHUYecKas
paboTa ¥ MOIIHOCTb, MOTEHLMAJIbHAS SHEPIUs Tela, MOJHATOrO HaJl IMOBEPXHOCTHIO 3EMIIH,
NOTEHLMAIbHAsL DHEPIUsl CKATOW INpY>KUHBI, KHHETHUYECKAs SHEPIUs, IOJIHAsg MEXaHU4ecKas
DHEPTHUs, MEPUOJ W YacToTa KoyieOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA,
CKOpPOCTh CBE€Ta, IOKa3aTelb MPEJIOMIICHUs CpeAbl), NPH OMNUCAHUU IPaBHIBHO TPAKTOBATh
(U3NUECKU CMBICIT UCTIONB3YEMBIX BEJIMYHMH, 0003HAYCHUS W €AWHUIIBI (PU3UIECKUX BEITHYWH,
HaXoJIuTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYHHY C APYTMMH BETUYMHAMH,
CTPOUTH TpapMKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHUNH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SBICHUS U IMPOLECCHl, HCIOIb3Ys 3aKOH
COXPAHEHHUs DHEPruH, 3aKOH BCEMHPHOIO TATOTEHMsI, NMPUHIMII CYNEPIO3ULUN CHJI, TPUHLIMII
oTHOocHUTeNbHOCTH ['anmuies, 3akoHbl HBIOTOHA, 3aKOH COXPAaHEHMS HWMITYJIbCA, 3aKOHBI
OTpPaXKCHMsI U IIPEJIOMIICHUSI CBETA, 3aKOHBI COXPAaHEHUs 3apsA0BOIO M MACCOBOIO YHUCEN INPHU
AJIEPHBIX pEaKUUsAX, MPU TOM JaBaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA M 3alHCHIBATh €0
MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSICHATh (PU3UYECKUE MPOIECCHl U CBOMCTBAa Tel, B TOM YHCIE U B KOHTEKCTE€ CHUTyalui
IIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYUHHO--CIIEICTBEHHBIE CBSI3H, CTPOUTH
00BsICHEHHE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOpOH Ha 2—3 M3y4YEHHBIX CBOWCTBa (PU3MUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelaTh pacy€THbIE 3a/a4M (ONUparoIrecs Ha CUCTEMY U3 2—3 ypaBHEHUN), UCIIOb3YS 3aKOHbI
U (QopMyIbl, CBs3bIBarOIME (U3MUECKUE BEIUMYMHBL: HAa OCHOBE aHalIM3a YCIOBHSA 3aJauu
3aMUChIBaTh KPaTKOE YCJIOBUE, BBISBIATh HENOCTAIOIINE WM M30BITOUHBIE JaHHbBIE, BHIOMpATh
3aKOHBl W (OPMYJbI, HEOOXOAWMBIE MJISi pEIICHUs, IMPOBOAUTH pacuéTbl M OICHHUBATh
PEATMCTUYHOCTh MOJTYYEHHOTO 3HAYEHUS! (PU3NYECKON BETUUHHBI;

pacro3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOXKHO PEIIUTh NpHU HOMOIIM (U3UYECKUX METOJIOB,
UCIIONIb3YSl OIMCAaHHUE WCCIIENOBAHMS, BBIICIATH IPOBEPSIEMOE IIPEANOIOKEHHUE, OLICHUBAThH
MPaBUJIBHOCTh TIOPSAJKA IPOBEACHUS WCCIEAOBAHMS, J€JIaTh BBIBOABL, WHTEPIPETHPOBATH
pe3yJbTaThl HAOIIOCHUIN U OMBITOB;

IPOBOJUTH OMBITH MO0 HAOIIOACHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tel
(u3yueHue BTOporo 3akoHa HplOTOHA, 3aKOHAa COXpaHEHMs SHEPTUH, 3aBHCHUMOCThH MepHoia
KoJIeOaHUH MPYKUHHOT'O MAasITHUKA OT MACChl Ipy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYbl MaJbIX KOJE€OaHUH, MPSIMOJIMHEIHOE pacpoCcTpaHEeHHe CBETa, pa3jioKeHue 0enoro



CBETa B CIEKTP, U3yUECHUE CBOMCTB M300pakeHUs B IJIOCKOM 3€pKajle U CBOMCTB M300pakeHUs
npeaMera B coOuparoei JInH3e, HaOII0IeHHE CIUIOIIHBIX U TMHEHYAThIX CIIEKTPOB U3ITYUYCHHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOIO Habopa 00OpYyOBaHUs, ONUCKHIBATE X0/
OTIBITA U €TO PE3YIbTAThI, POPMYIUPOBATH BHIBOJIBI,

OPOBOJIUTH MPU HEOOXOTUMOCTH CEpUI0 MPSAMBIX HW3MEPEHUH, OMpeAessisl CpeaHee 3HaueHue
U3MepsAeMoil BeMUYMHBI ((DOKYCHOE paccTOsIHME COOMpAIOLIei JIMH3bI), 00OCHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIICOBAaHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYMH C HCIOJIB30BAaHHEM HPSAMBIX
U3MepeHuil (3aBUCUMOCTh IyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBIKEHHUU 0€3 HadaJbHOH
CKOpOCTH, NepHoja KojaeOaH!i MaTeMaTHYeCKOr0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJia
OTpaKeHHsI CBETa OT yria MaJeHUs M yria NPeJOMIICHUS OT yrja MajJeHus): IUIAaHUPOBATh
UCCIIEIOBAaHUE, CAMOCTOSITEIbHO COOUPATh YCTAHOBKY, (DMKCHUPOBATh PE3yJIbTAThl MOJy4YEHHON
3aBHUCUMOCTH (PM3MYECKMX BEMWMYMH B BUAEC TaOnMMIl W TpauKoOB, JENaTh BBHIBOJIBI IO
pe3yJbTaTaM MCCIIEJOBAHUS;

IPOBOJUTH KOCBEHHbIE U3MEpPEHHsI (PU3NUECKUX BEIUUYHMH (CPEeHAs CKOPOCTh U YCKOPEHUE Tela
pY PaBHOYCKOPEHHOM JIBMKEHUH, YCKOPEHHE CBOOOIHOTO MAJCHUs, JKECTKOCTh MPY)KUHBI,
KO3(QULMEHT TpeHUs! CKOJIbKEHMs, MEXaHW4ecKas paboTa M MOILHOCTh, 4acTOTa M IEpUOJ
KOJICOAHWH MaTeMaTHYeCKOTO M MPYXUHHOTO MAasTHUKOB, ONTHYECKAas CHJIa COOHMparomiei
JWH3Bl, PaJUOAKTUBHBIA (OH): IUIAHUPOBATb H3MEPEHUs, COOUpPATh HSKCHEPUMEHTAIbHYIO
YCTQHOBKY U BBINOJIHATH H3MEPEHHSI, CIIEIYS MPEUI0KEHHOW HHCTPYKINUH, BBIYUCIISTH 3HAYCHHUE
BEJIMYMHBI M aHAJIM3MPOBATH IOJYYEHHbIE pE3yJbTaThl C Y4YETOM 3aJaHHOW MOTPELIHOCTU
U3MEPEHU;

coOIIOIaTh MpaBHiIa TEXHUKH OE30MAaCHOCTH MU PaboTe ¢ 1abopaTopHbIM 000pyI0OBaHUEM;
pa3nuyaTh OCHOBHBIC NPU3HAKA HM3YYCHHBIX (PU3MUECKUX MOJEJeH: MarepuaibHas TO4YKa,
a0CoJIIOTHO TBEPJIOE TEJIO, TOUCUHBIM UCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, [JIaHeTapHas MOJEIb
aToMma, HyKJIOHHAsi MOJIENTb aTOMHOTO S/Ipa;

XapaKTepu30BaTh MPHUHIMIEI JEHCTBUS HM3YYCHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWMCTB C
OMopoil Ha MX omucaHus (B TOM YHUCIE: CHUJAOMETP, JATUUKHU TOJOXKEHHUS, PACCTOSHUS U
YCKOpPEHHs, paKeTa, O3XOJOT, OYKH, IEepUCKOI, (oToammapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONb3ys 3HAHHUS O CBOMCTBAaX (U3NYECKUX
ABJIEHUN 1 HE0OXO0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCTIOJIB30BAaTh CXEMBl W CXEMaTHYHBIE PHCYHKH M3yYCHHBIX TEXHUYECKHUX YCTpPOWCTB,
U3MEPUTENIBHBIX NPUOOPOB U TEXHOJOTHYECKHUX TPOLIECCOB TMPH PEHIEHUH y4yeOHO--
NPAaKTUYECKHUX 3a/1a4, ONTHYECKUE CXEMBI JJISl IOCTPOCHUS M300pakKeHUH B TNIOCKOM 3epKaje U
coOuparoIe JT1H3E;

IOPUBOANUTH MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMepax) NPaKTUYECKOIO HCIOIb30BaHUS
(bu3nUecKrx 3HaHUH B MOBCEIHEBHOMN KM3HM I o0ecriedeHns: 6e30MacCHOCTH MU 0OpaIeHNH C
npubopaMi ¥ TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3IIOPOBBSI W COONIIOJICHHS HOPM
HKOJIOTHUECKOTO MOBEJIEHHS B OKPYKAIOIIEH cpene;

OCYILECTBIISATh MOMCK MHPOpMaLUU (HU3NYECKOTO cojepkaHus B MIHTepHETe, CaMOCTOSTEIbHO
(bopMyIHpys TTOMCKOBBIM 3ampoc, HAXOAWUTh MYTH OIPENEIeHUs] JOCTOBEPHOCTH ITOyYEeHHOMH
UH(pOpPMAaILIUK Ha OCHOBE UMEIOIIMXCS 3HAHUN U JOTTOJTHUTEIbHBIX UCTOYHUKOB,;

UCMOJIb30BaTh MpPHU BBIINOJHEHUH YUYEOHBIX 3aJaHUi HAay4HO--TIONMYJSIPHYIO JIMTEPaTypy
(GU3NUECKOTO COJNEepXKaHMs, CIPABOYHBIE MaTepHalibl, pecypchl ceTn HHTEepHeT, BlaieTh
npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, NMpeoOpa3oBaHMs WHGOpMAIMM U3 OJHON 3HAKOBOM
CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE WH(OpPMAIUU U3
HECKOJIbKUX HCTOYHHMKOB (PU3MUYECKOTO CoOJepKaHMsl, MyOJIMYHO MPEACTaBIATh pPE3yJbTaThl
NPOCKTHON WJIM HCCIIEOBATENBCKON JIEATENIbHOCTH, TPH OSTOM TPAMOTHO HCIOIh30BATh



U3y4YEHHBIN NOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKd U CONPOBOXKIATh BBICTYIUICHUE
npe3eHTalMen ¢ ya€ToM 0COOEHHOCTEH ay TMTOPHH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoasusie | Iipaktiraeckne o0pa3oBaTtejibHbIE
padoThI padoThI pecype

Pa3nes 1. ®dusuka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MUpa

1.1 ®dusuka - HayKa 0 PUPOe 2 EH6H_HOTeKa HOK
https://m.edsoo0.ru/7f416194
bu6nmorexa LIOK

12 DH3HICCKHUC BETHHHEI 2 1 https:// m.edsc%.ru/?f416194

1.3 EcTtecTBeHHOHAYUYHBII METO/1 TO3HAHUS 2 1 Bubmzorexa HOK
https://m.edsoo0.ru/7f416194

Hroro mo pazueny 6

Pa3nea 2. IleppoHayaibHbIe CBeJeHUS] O CTPOEHHH BellecTBa

2.1 CrtpoeHue BemiecTBa 1 bubmiorexa LJOK
https://m.edsoo0.ru/7f416194

29 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHIL 5 1 bubnuoreka [{OK

BEIIIECTBA https://m.edsoo.ru/7f416194

2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 bubmaorexa LJOK
https://m.edso0.ru/7f416194

Hroro no pazneny 5

Pa3nen 3. /IBu:xeHHe U B3aUMOoO/ieilicTBHE Te
but6mmorekxa [IOK

31 MexaHIIeCKOe ABIKCHHC 3 https://m.eds;f).ru/7f416194
bubnunorexa LIOK

3.2 Miepups, Macca, MA0THOCT 4 . https://m.edS(])lo.ru/7f416194

33 | Cuna. Bunet onn 14 . 2 ﬁtptlgsjipll/(:nT.e;jasi%ﬂf416194

Hroro no pazgeny 21



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

Pasnen 4. /laBjieHue TBEPABIX TeJl, KUIAKOCTEH M Ta30B

41 Masnenue. Ilepenaya naBieHus TBEPABIMU 3 Bu6muotexa [JOK
' TeJIaMU, YKUIKOCTAMU U Ta3aMu https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
4.2 JlaBICHHE KHKOCTH ° https://m.edso0.ru/7f416194
bubnunoreka LIOK
4.3 Atmocheproe rasnenue 6 https://m.edso00.ru/7f416194
44 JleficTBrE KUIKOCTHU U T'a3a Ha MOTPYKEHHOE B 7 3 bubmuoreka [{OK
' HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Paznen 5. Pabora 1 MOIIHOCTB. JHeprus
bubnuoreka [{OK
51 Pabora u mompgocTs 3 . https://m.edso0.ru/7f416194
bubnunoreka LIOK
52 Hpocteie mexanm3mb! S 1 https://m.edso00.ru/7f416194
bu6nunorexa LIOK
53 Mexanmuteckas SHeprus 4 . https://m.eds00.ru/7f416194
Hroro no pazgeny 12
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
. HaumeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne n/mm OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0BpA30BATETBHBIE
padoThI padoThI pecypesi

Pa3pean 1. TerioBblie IBJICHUSA

1.1 CrtpoeHue u CBOICTBA BEIIECTBA 7 1 ﬁggg?/ﬁeezzgjorﬁﬂ f4181ce
bubnuorexa [JOK

12 Tenonbie mpoteccht 21 . > https://m.edséf).ru/?f418lce

Hroro no pazneny 28

Pazjen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS

21 DneKTpuYecKue 3apsiibl. 3apsHKEHHBIE Tella U 7 1 bubnuotexa [JOK

' HUX B3aUMOJIENCTBUE https://m.edsoo.ru/7f4181ce

2.2 IToCTOSHHBIN 2IEKTPUUECKUI TOK 20 1 7 Egggil/?;]reeﬁsc%or{fﬂ f4181ce
bu6mmoreka [IOK

2.3 MarHuTHbIE SIBICHUS 6 1 1.5 https://m.edso0.ru/7f4181ce
bubnmnorexa [JOK

24 DTEKTPOMATHHTHE HH LY KIH 4 https:// m.edsg).ru/?f418lce

Hroro no pazneny 37

PezepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (mudposrbie)
Ne i/m OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0BpA30BATETBHBIE
padoThI padoThI pecypesi
Pa3pen 1. Mexannueckue siBJICHUA
11 MexaHu4yeckoe JBUKEHHE U CITIOCOOBI €ro 10 1 1 bubnnoreka [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmorexa [IOK
12 BaamvojeicTRHE TeT 20 ! 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
13 3AKOHEI COXPAHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nes 2. Mexannveckue KoJie0aHUsI M BOJHBI
bu6nmoreka [JOK
21 Mexaniecie koneOarms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnueckue BOJIHBL. 3BYK 8 1 3 https://m.edso0.ru/7f41ada6
Hroro no paszneny 15
Paspgen 3. DiieKTpPOMarHMTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 5 bubnuorexa [JOK
' 3JIEKTPOMArHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znea 4. CBeToBbBIC IBJIECHUS
bubmuorexa [JOK
4.1 3aKOHBI PacpPOCTPAHEHHUS CBETA 6 2 hitps://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 brbmmorexa LOK

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

bubmuorexa [JOK

4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 15

Pa3pen 5. KBaHTOBLIE SIBJICHUSA
bu6mmoreka [IOK

51 Hcnyckanue v morioueHue cBeTa aToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK

5.2 CTpocHue aToMHOro 57pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK

5.3 SInepHble peaknun 7 1 1 https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 17

Pa3znea 6. [loBTOpuTEIHHO0-00001IAKOIMH MOYJIb

6 [ToBTOpEeHME M 0000IIEHNE COMEPIKAHUS 9 2 bu6mmoreka [IOK

Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 ‘ 27



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

YYEBHO-METO/INYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
INPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

» ®uswnka, 7 knacce/ [lepoimkun A.B., OOIEeCTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«IPODAY; AxunonepHoe oomectBo «M3narenscTBo «IIpocBemenue»

» ®usnka, 8 kinacce/ [lepwimkun A.B., OOIecCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AxunonepHoe oobmectBo «M3narenscTBo «lIpocBemenue»

» ®usuka, 9 xknacc/ [lepsimkun A.B., ['yrauk E.M., O0miecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «[[PODAY»; AkimonepHoe obuiectBo «M3natenpcTBo «IIpocBemnienne»

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

®usuka. Peanuzanus tpedoBanuit ®I'OC ocHOBHOTO 00111eTO 0Opa30BaHMUS:

Mmetoanueckoe nocodue st yautens / A. FO. [lentun; nox pexn. I'. C. Kosanesoii. M.: ®I'BHY
«MHCTUTYT cTpaTerun pa3BuTus oopazoBanus PAOy, 2022

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://www.yaklass.ru

«Yuu.py»

http://physics.nad.ru/physics.htm

http://nrc.edu.ru/est/r2



		2023-09-01T11:19:59+0400
	00ae4adbe2e391ff64
	Вершинина Н_ А_




