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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 00Iiero oOpa3oBaHHUS COCTaBJIeHA Ha
OCHOBE TOJOXEHUH W TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHONW TporpamMmbl, TpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
dbenepanbHOl paboueld mporpaMMmbl BocTUTaHUsS W KOHIENIMM TpernojaBaHus y4eOHOTO
npeameta «Ou3nKa.

CogepxaHuie TMporpaMMbl MO (U3MKE HAMpaBIeHO Ha (OPMUPOBAHHE ECTECTBEHHO-
HAyYHOW I'PaMOTHOCTH OOYYalOIIMXCS M OpraHM3alfi0 M3y4deHHs (PU3MKU Ha JesITeIbHOCTHOMN
ocHoBe. B mporpamme mno ¢u3MKe YYUTHIBAIOTCS BO3MOXHOCTH YYeOHOrO TIpenMeTa B
peamm3anuu TpeboBannii ®I'OC OOO Kk MmIaHUPYEMBIM JUYHOCTHBIM M METapeIMETHBIM



pesynpTataM OOy4deHHus, a TaKKe MEXKIPEIMETHBIC CBS3UM ECTCCTBCHHOHAYYHBIX YYEOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa30oBaHMUs.

[TporpamMma mo (u3uKe ycTaHABIMBAET paclpeielieHue y4eOHOTro maTepuaia 1o Trojam
oOydeHnus (o Kjaccam), IMpeajaraeT MNPUMEPHYIO IIOCIIEI0BATCILHOCTh HM3yYCHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETE BO3PACTHBIX
0COOEHHOCTEH 00yJaroIuXCs.

[Tporpamma no ¢usuke pa3paboTaHa ¢ LEIbI0 OKa3aHHUsI METOANYECKON MOMOIIN YUUTEIIO
B CO3aHMH paboyell MporpaMMBbI 10 Y4eOHOMY MTPEIMETY.

du3nKa ABISETCS CUCTEMOOOPA3yIOIIMM JIJIsl €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJIMETOB,
MOCKOJIBKY (pU3MUECKUe 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueii, actpoHomMueld U Quandeckoil reorpadueld, BHOCUT BKJIAJ B €CTECTBEHHOHAYUHYIO
KapTUHY MUpa, IPENoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHHMs] HAy4HOIO MeToja
MO3HAHUS, TO €CTh CIIOCO0a MOY4YeHUs JOCTOBEPHBIX 3HAHUN O MHpE.

OnHa U3 TVIaBHBIX 3aJ1ad (PU3HUECKOT0 O00pa30BaHUs B CTPYKType 0OIIero oopa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH M HWHTEpeca K HayKe ¥y
oOyyJaronuxcs.

I/I3y‘1€HI/IC (1)I/ISI/IKI/I Ha 0a30BOM YPOBHC IIpcAamojaract OBJIaAACHUC CIICAYIOIIUMU
KOMIICTCHTHOCTAMHU, XaPaAKTCPUIYIOIIUMHU €CTECCTBCHHOHAYYHYIO I'PAMOTHOCTD!

HAay4YHO 0OBACHATH SIBJICHUAA,
OLICHUBATh U TIOHUMATh 0COOCHHOCTU HAaY4YHOTI'O UCCJICOBAHUAA,
HHTCPHNPCTUPOBATL JAHHBIC U UCTIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA IS MMOJIYUYCHHW S BEIBOIOB.

[lenu wm3yueHust (U3MKK Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs ONpE/AETCHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®@enepanuu, peaqu3ylolMX OCHOBHBIE 00II€00pa3oBaTeNbHble MPOTrPAMMBL,
yrBepkI€HHON pemeHneM Kosermn MunncreperBa npocsemenus Poccuiickon denepanun
(mportokoia ot 3 nexadbps 2019 r. Ne [IK4BH).

Henu nzyyenus pU3NKH:

npuoOpeTeHne HMHTepeca M CTPeMJIEHHMsI O0yJaromuxcs K HayYHOMY H3YUEHHUIO IMPUPOIbI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJE MO3HaHUS U (HOPMHUPOBAHHE UCCIIEOBATEIHCKOTO
OTHOLIEHHUSI K OKPYXKAIOLIUM SIBIICHUSM;

(dbopMupOBaHHE HAYYHOIO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHUsI OCHOB CTPOCHMSI MaTEpPHUH
U QyH/IaMEHTAIbHBIX 3aKOHOB (PU3HKH;

dbopMupoBaHUE MPEJCTABICHUNH O poiu (U3MKHU JUIS Pa3BUTHUSL JPYrUX E€CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTHii;

pa3BUTHE TPEACTABIECHUI 0 BO3MOXKHBIX cdepax Oyayieill nmpodeccnoHalbHON NEATENbHOCTH,
CBSI3aHHOU C (PU3HMKOM, MOATOTOBKA K JIaIbHEHIIeMy 00yYEHHIO B 3TOM HalpaBJIEHUH.

JlocTrxkeHne HJTUX Ieleld mporpaMmbl MO (U3WKE HA YpPOBHE OCHOBHOTO OOIIETo
o0Opa3zoBaHust 00eCIIeUNBACTCS PEIICHUEM CIICAYIONIHNX 3a1aY:

npuoOpeTeHne 3HAHUM O JTUCKPETHOM CTPOSHHM BEIIECTBA, O MEXaHWYECKHX, TEIUIOBBIX,
DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBICHUAX;



npuoOpeTeHue YMEHHIl ONMUCHIBATH U OOBSCHATH (DU3MUECKHE SIBICHHUS C HCIOJIb30BaHUEM
MOJTYYECHHBIX 3HAHUI;

OCBOEHHE METOJIOB PEUICHHS MPOCTEHUIIUX PAcUuETHBIX 334 C MCIOJb30BaHUEM (U3HUECKUX
MOJEJEN, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3314,

pa3BUTHE YMEHHI HaOIIOAaTh MNPUPOIHBIC SIBICHUS M BBINOJHATH OIBITHI, JIaOOpaTOpPHBIE
paboThI ¥ SKCIIEPUMEHTAIBHBIC UCCIEAOBAHUS C UCIIOJIb30BAHUEM U3MEPUTEIIbHBIX MTPUOOPOB;
ocBoeHue MpUEMOB paboThl ¢ UHpOpManKel PU3NIECKOro CoAepKAHUSL, BKIIOYast HHPOPMAIIIO
0 COBPEMEHHBIX JOCTHKEHUSIX (DU3UKH, aHATTN3 U KPUTUUYECKOE OIICHUBaHUE HH(DOpMAIIHH;
3HAKOMCTBO €O cdepamMu NpohecCUOHATHLHON esITeNbHOCTH, CBS3aHHBIMH C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMU HA JTOCTHKEHUSIX (DU3MUECKON HAYKH.

Ha u3yuenne ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIET0 OOpa3OBaHHS
otrBojuTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezleno), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B g KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpaMmme mo Gpu3nke nepedeHb J1abopaTOPHBIX PadOT U OMBITOB HOCUT
peKOMEHIaTeNbHBI XapaKTep, Y4WUTENb JielaeT BbIOOp MpOBEAEHHUs J1a00paTOpHbIX padoT U
OTIBITOB C YUETOM UHIUBUIYaIbHBIX OCOOCHHOCTEH 00YJarOIIUXCs, CIIUCKa SKCIIEPUMEHTAIBHBIX
3aJlaHMi, TIPe/IaraeMbIX B PaMKax OCHOBHOT'O I'OCYJJapCTBEHHOTO 3K3aMeHa 0 (hU3HKe.

COJAEP/)KAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. ®u3nka u e€ posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

dusznka — HayKa O IpUupozec. SIBnenust IIpUpoabI. dusnueckue SBICHU: MEXaHUYCCKUEC,
TCIJIOBBIC, DJICKTPUUCCKHUE, MAIrHUTHBIC, CBETOBLIC, 3BYKOBBIC.

Ouznyeckue BenUUMHBL. M3Mepenwe ¢usznueckux BeanunH. Dusznyeckue MPUOOPHI.
[TorpemHocTs u3Mepenuii. MexxayHapoaHas CHCTEMA €IMHHII.

Kak ¢usuka u npyrue ecTtecTBEHHbIE HAyKH M3y4arOoT NMpUpoay. EcrecTBeHHOHAY4YHBIN
METOJ TMO3HaHMA: HaOJIIO/JeHUE, IOCTAaHOBKA HAYYHOIO BOIIPOCA, BBIIBUKEHHE THUIOTE3,

HKCIEPUMEHT IO TMPOBEpKE THUMOTe3, OOBbsCHEHHEe HalmogaeMoro spieHus. OmnucaHue
(bU3nUeCKUX SBJICHUNA C ITOMOIIBIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHHn4eCcKHe, TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC SIBICHUS.



2. ®wusnyeckue NpuOOpPHl U MpoLeaypa MNPsAMBIX M3MEPEHHUH aHAJIOrOBBIM M LHU(POBBIM
npudopom.

Jlabopamopuwie pabomul u onvimol.

Onpenenenue 1EHbI EIEHUS MKaIbl H3MEPUTEIHLHOTO pUbdopa.

N3MepeHne paccTosTHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Onpenenenne pasMepoB MaJbIX TEI.

W3mepenne Ttemneparypbl IpU IIOMOIIM JKAJKOCTHOIO TEPMOMETpPA M JaT4MKa
TEMIIEPATYPHI.

6. lIpoBeneHue wuccnenoBaHUsA IO IIPOBEPKE THUIIOTE3bl: JAJIBHOCTH IIOJIETA IIApHKAa,
MYLIEHHOT0 FOPU30HTAJIBHO, TEM 00JIblle, YeM 0O0JIblIe BHICOTA ITyCKa.

g ks wne

Paznen 2. HepBOHa‘laﬂbele CBE€JICHHUSA 0 CTPOCHUH BeUleCTBA.

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJbI, HUX pa3Mepbl. OIbITHI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOCHHUE BEILECTBA.

JBuxxeHnue dactul BeuiecTBa. CBA3b CKOPOCTH [IBHXKEHMSI YacTHL C TEMIEpaTypoi.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeiicTBue dYacTHI] BEIIECTBA: MPUTSIKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~ BEIIECTBA: CTPOEHUE Ta30B, IKUAKOCTEH U TBEPIBIX
(KpucTayuinyeckux) Teia. B3auMocBs3b Mex1y CBOWCTBAMM BEIIECTB B PA3HBIX arperaTHbIX

COCTOSIHUAX W HUX ATOMHOMOJICKYJISIPHBIM CTPOCHUCM. OcobenHoctu arperaTHbIx COCTOSIHUI
BOJBbI.

Hemoncmpayuu.

1. HabGmroneHue 6pOyHOBCKOTO JIBHKEHHUSI.

2. HaGmoaenue nuddysuun.
3. HalOmionenue sBICHHM, OOBSICHSIOMIUXCS MPUTSHKEHUEM WIM OTTATKUBAHUEM YaCTHUIL
BEIIECTBA.

Jlabopamopnsie padbomot u onvimol.

1. OueHkKa quameTpa aToMa METOJOM PSAOB (C UCTOIb30BaHueM (poTorpaduii).
2. OneITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B.
3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexanndeckoe aBukeHue. PaBHOMEpHOE UM HepaBHOMEpHOe JBHKEHHE. CKOpOCTH.
Cpenssist CKoOpoCTb ITPY HEPAaBHOMEPHOM JBMKEHUH. Pacd€T myTH U BpeMEHU IBUKEHUSI.

SlBnenue wuHepuuu. 3aKOH WHEpHUH. B3aumonelcTBue Tell Kak MpPUYMHA H3MEHEHUS
CKOpOCTU JIBMKEHHUs Tell. Macca kak mMepa umHepTHOCTH Tena. [lmoTtHocTe BemiecTBa. CBS3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYI B €IUHUIE 00bEMA BEIIECTBA.



Cuna kak xapakTepuCTHKa B3auMojeucTBusa Teil. Cuna ynpyroctd W 3akoH ['yka.
W3mepeHue cuiibl C MOMOLIBIO JUHAMOMETpa. SIBleHUEe TAroTeHus W cuia Tsbkectu. Cuna
TSDKECTH Ha Jpyrux IuiaHerax. Bec rtema. HeBecomocTs. CiojkeHue cuil, HalpaBJICHHBIX IO
onHOI npsmoil. PaBHozelicTByromas cuit. Cuna TpeHusl. TpeHHe CKOJIbKEHUS U TPEHUE MOKOSI.
TpeHune B npupoie U TEXHUKE.

Hemoncmpayuu.

HaOnronenne MexaHU4ecKoro ABMKEHUs Tela.

N3mepenne CKkOpoCTH IPSIMOJIMHEUHOTO IBUKECHHUS.
HaOnronenue siBieHUs] MHEPLIUU.

Habumronenne u3aMeHeHus: CKOpOCTH MPU B3aUMOJIEHCTBUU TEJL.
CpaBHeHue Macc 10 B3aUMOJICHCTBUIO TEI.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHON MPSIMOH.

ook whE

Jlabopamopnuvie pabomut u onvimol.

1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JBIJKEHHUs (IIapHKa B JKUIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWIIS M TaK JaJiee).

2. OmpeneneHue cpeiHel CKOPOCTH CKOJBXKEHHMs OpycKa WM IIapuka MO HAKIOHHOMN
IJIOCKOCTH.

3. OmpexeneHue MIOTHOCTU TBEPIOTO Tea.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBHUCHUMOCTh pacTshKeHUs (AedopMaiviv) MPYKUHBI OT
MPUIIOKEHHOM CHIIBI.

5. OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUsS CKOJIBKEHUSI OT Beca Teja u
XapakTepa COIMpPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHbIIEHUS U YBeIMUeHUs AaBieHus. [lapneHue rasza. 3aBUCUMOCTb
JaBJIeHUs Ta3a oT o0bEMa, Temmneparypsl. [lepenaya naBieHust TBEPABIMHU TEJIaMU, KUIKOCTIMH
u razamu. 3akoH Ilackans. [THeBMaTndeckue MammHbl. 3aBUCUMOCTH JABICHHS KHJIKOCTH OT
rnyounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecss cocyabl.  ['mapaBianueckue
MEXAaHU3MBI.

Atmochepa 3emnu u armocdepHoe napieHue. [IpUyuuHBI CymecTBOBaHUS BO3IYITHOMN
obonouku 3emmu. OmnbiTt Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHMOCTH
atMoc(epHOro JaBieHHs OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus

aTMOC(bCpHOI"O JaBJICHHA.

JleiicTBHE )KUIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Telo. BriTankuBaromas (apXxuMeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxominaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTb JIaBJICHUS Ia3a OT TEMIIEPATYPHI.
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Ilepenayda naBneHus KUIKOCTHIO U Fa30M.

CooOmiarommecs COCy/Ibl.

I'mapaBanyeckuit mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAIKMBAIOUICH CHIIBI OT 00BbEMa MOrpyKEHHON YacTH Tella U IIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOILEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue 1maBaHusl TeN: IUIABaHUE WM TOTPY>KEHHE TeJl B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopnusie pabomot u onvimel.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJAC OT 00bEMa MOTpPYKEHHOH B JKUIKOCTH
YacTH TelIa.

OrnpesieliecHHe BBITAJIKUBAIOIICH CHIIBI, JICHCTBYIOIIEH Ha Telo, IOTpy)KEHHOE B
JKHIKOCTD.

[TpoBepka HE3aBUCUMOCTH BBITAJKMBAIONICH CHIIBI, ICHCTBYIOIICH HA TEJIO B JKHJIKOCTH,
OT MAacCHI Tea.

OINBITBI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTH BBITAIKHUBAIOIICH CHIIBI, JCHCTBYIOIICH Ha
TEJIO0 B XKHUIKOCTH, OT 00BEMA MOTPYKEHHOU B KUAKOCTh YAaCTH Teja U OT IJIOTHOCTH
JKUIKOCTH.

KonctpynpoBanue apeoMerpa WM KOHCTPYUPOBAHHE JIOJKH U OINpeesieHHe e&
rpy30M01bEMHOCTH.

Pa3nes 5. PaGoTa m MoiHOCTh. JDHeprusi.
Mexanuueckas padboTta. MoIHOCTb.

[IpocThie MexaHU3MBI: phIyar, 6JIOK, HaKJIOHHAs MIOCKOCTh. [IpaBuio paBHOBECHS phlyara.

[IpumeHeHne mpaBuia paBHOBECHs phlyara K OJIOKy. «3ojoroe mpaBuiio» mexaHuku. KII/|
MPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

MexaHudeckas OHEPIus. Kunernueckas u MOTCHIMAJIbHAs SHCPIUsl. HpeBpameHHe OJJHOI'O

BUJIa MEXAHUYECKOW SHEPTUH B IpYroi. 3aKOH COXPAHEHUS SHEPTUN B MEXAHUKE.

1.

w

Hemoncmpayuu.

[IpumepsI TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

Omnpenenenue pabOThl CHJIBI TPEHUS TPH PaBHOMEPHOM JBM)KEHHUH Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.

HccenenoBanue ycioBUi paBHOBECHUs pblyara.

N3mepenne KIIJ] HaKTOHHOM TIIIOCKOCTH.

N3yuyenue 3aK0HA COXPAHEHUS MEXAaHUYECKOU DHEPIUH.

8 KJIACC



Pa3gen 6. TensioBble IBJICHUA.

OCHOBHBIC TTOJIOKESHUS MOJ'ICKy.]'IprHO-KHHGTH‘I@CKOfI TEOpHUU CTPOCHUSA BEIICCTBA. Macca
U pasMCpbl aTOMOB W MOJICKYIIL. OHBITBI, MOATBCPIKAAIOIIUC OCHOBHBIC ITOJIOKCHHA
MOHGKYHHPHOKHHCTH‘IGCKOP'I TCOPUHU.

Monenu TBEPIOTO, KUAKOTO U ra3000pa3HOro COCTOSIHUI BellecTBa. Kpucrananueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauuBaHWE M KaloWULIpHbIE siBlIeHUs. TeruioBoe
pacCIIMpPEHHE U CHKATHUE.

Temnepatypa. CBsi3p TeMIlepaTypbl CO CKOpPOCTbIO TEIUIOBOIO JBM)KEHHS YACTHULI.
Buytpennsis anHeprus. CrnocoObl HU3MEHEHHUS BHYTPEHHEW OJHEpPruM: TeIulonepenadya u
coBepieHre padoThl. Bupl Temonepeaadu: TeIoNpoOBOIHOCTh, KOHBEKIHS, U3TyYCHHUE.

KonnyectBo TemnoTel. YenbHas TEIUIOEMKOCTh BellecTBA. TeIIoOOMEH U TEIUIOBOE
paBHOBecue. YpaBHEHHE TeroBoro Oananca. IlmaBnenue u oTBepAeBaHUE KPUCTATUIMUECKHX
BEIIECTB. YenbHas TerwioTa IulaBieHus. [lapooOpazoBanue u KoHJeHcauus. Vcmapenue.
Kunenune. VYnenbHas Ttemiora mnapooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMOC(EPHOTO JaBJICHUS.

BnaxHocTb BO3JyXa.
SHCPFI/IH TOILJIMBA. Y AeJbHas TeIIoTa CropaHmusl.

[Tpunuuner paGotsl TeruoBbix asurateneit KIIJ[ TtemmoBoro nBuratens. TeruioBble
JIBUTATEIH U 3alUTa OKPYKArOLIEN CPEIbl.

3aKkoH COXPAHCHUS U NIPCBPALICHUS SHCPI'UU B TCIUIOBBIX PO ECCaX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBHYKEHUS.
Hab6monenue nuddys3un.
Hab6nronenue siBneHnii CMauMBaHUS U KaTUJUIAPHBIX SBJICHHM.
Habmronenue TemnoBoro pacimvpeHus Ted.
W3menenune gaBieHus ra3a Ipu N3MEHEHUH 00bEMa U HarpeBaHWU WJTU OXJIaKICHUH.
[IpaBuna n3MepeHus TeMiepaTypsl.
Buael Terionepenayn.
OxJaxaeHue mpu COBEPIICHUH PaOOTHI.
HarpeBanue nipu coBepiiieHuN pabOThl BHEITHUMH CHJIAMH.
. CpaBHEHHE TEIUIOEMKOCTEN pa3IMUHbIX BELIECTB.
. HaOmronenne kumexus.
. HaGnronenne mocTossHCTBA TeMITepaTyphl IPH TJIaBJICHUU.
. Mozaenu TeI1oBEIX ABUTATEIIEH.

© o No kN E
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Jlabopamopnwvie padbomot u onvimeol.

OnbIThl IO OOHAPYKEHHIO I€HCTBUS CHII MOJIEKYJISIPHOTO ITPUTSKECHUS.

OnbITHI 0 BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITh! 10 HAOJIIOAEHUIO TEIIOBOTO PACIIMPEHHsI ra30B, KUJIKOCTEN U TBEPBIX TEI.

Onpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb JaBICHHUS BO3/AyXa OT €ro oObéma u

HarpeBaHus WIN OXJIaKICHUS.

6. IlpoBepka TuHIOTE3bl JMHEHHOW 3aBUCHMOCTH [UIMHBI CTOJIOMKA KMJIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TeMIIEPATypHI.

7. HaOmoneHue M3MEHEHUWs BHYTPEHHEH SHEpruM Tejla B pe3ysbTaTe Terulonepenadyud U
paboOThI BHEUTHUX CHIL

8. MHccienoBanue sBIeHHs TEINIOOOMEHA IPU CMELIMBAHUYU XOJIOJHON U ropsiueii BOJbI.

9. OmnpeneneHne KOJIMYECTBA TEIIOTHI, TOJIYYEHHOTO BOAOH P TEIIOOOMEHE C HAarpeThIM
METAJUINYECKUM LIUIIMHIPOM.

10. OmpeneneHue yAeabHOM TEMI0EMKOCTH BEIIECTBA.

11. HccnenoBanue nporiecca UCIapeHus.

12. OmnpeneneHre OTHOCUTENbHON BIAKHOCTH BO3IyXa.

13. OmnpeneneHue yAeabHOM TEIUIOTHI IIJIaBJICHUS JIbJA.

a e

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

OnekTtpuzanusi Ten. [[Ba poja 3jeKTpUUecKUX 3apsjioB. B3aumopaeicTBue 3apsKeHHBIX
ten. 3akoH Kyrnona (3aBUCMMOCTH CHIJIBI B3aUMOJACWUCTBUS 3apsOHKEHHBIX TET OT BEIUYUHBI
3apsIIOB U PACCTOSTHUS MEXKTY TEJIaMH ).

Onektpuueckoe nojie. Hanpspk€HHOCTH anekTpuyeckoro nosst. [IpuHuun cynepno3unuu
ANIEKTPUUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snexTpuyeckux 3apsiioB. DJIEMEHTApPHBIN 3JeKTpuueckuil 3apsan. CTpoeHue
atoma. [IpoBOAHUKM U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

ONEKTPUYECKUH TOK. YCJIOBUS CYyIIECTBOBAHUS AJIEKTPUYECKOTO TOKA. McTOUHMKH
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIJIOBOE, XMMHYECKOE, MAarHUTHOE).
DNEKTPUYECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass uenb. Cuna Toka. DiekTpuueckoe Hamnpsbkenue. ConpoTUBIICHHE
MPOBOJHUKA. YJIETbHOE CONPOTUBICHUE BemecTBa. 3akoH Owma i  yd4acTKa IEMH.
[locnenoBarenbHOE U MapaieIbHOE COEAMHEHUE IPOBOHUKOB.

PaboTa n MOIIHOCTB 3JEKTpUUECKOro Toka. 3akoH Jlxoyns—JleHna. DiaekTpuueckre nenu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHMe.

ITocTossHHBIE MarHuThl. B3amMoaeHCTBUE ITOCTOSHHBIX MAarHUTOB. MAarHuTHOE IOJe.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue I )KU3HU Ha 3emiie. OnbIT Dpcreaa. MarouTHoe mosie
ANEKTPUUECKOro Toka. [I[puMeHeHne 3JeKTpOMarHuToB B TeXHUKe. JleiicTBUe MarHUTHOTO TOJIS
Ha TPOBOJHHUK C TOKOM. OJEKTPOJBHUTaTelh TOCTOSHHOTO ToOKa. Vcmonb3oBanue
AJIEKTPOJIBUraTEsIeH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel  @apanes. SIBaeHue  anekTpomMarHuTHOM  uHAyKuuu. IIpaBuno  JleHna.
Onektporedeparop. CrocoObl TOJYYECHHS AJICKTPUYECKOW DHEPruu. OJIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH.



Hemoncmpayuu.
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DJIeKTpU3aus Tell.

JBa poJia aIeKTPUUECKUX 3aps0B U B3aUMOJICHCTBUE 3apsHKCHHBIX TEI.
VYeTpoicTBO U IEMCTBUE AIEKTPOCKOA.

DneKTpocTaTUueCcKast UHIYKIIMSL.

3aKOH COXpaHEHUs AEKTPUUECKUX 3apsiIOB.

[IpOBOJHUKY U TUBTEKTPUKH.

MopenrpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHUKM TOCTOSIHHOTO TOKA.

JleficTBUS 3NIEKTPUYECKOTO TOKA.

. DJEKTPUYECKUN TOK B KUJIKOCTH.

. ["'a30BbI# paspsi.

. I3mepenune cuiibl TOKa aMnepMeTpoM.

. I3MepeHnune 31eKTpuieckoro HanpspKeHUsl BOJIbTMETPOM.

. Peocrar u Marasus conpoTuBiIeHUM.

. B3aumonelicTBie NOCTOSSHHBIX MAarHUTOB.

. MonenupoBanre HEBO3MOKHOCTH pa3/IeJIeHUs ITOJIFOCOB MarHMTa.
. MoaenupoBaHrie MarHUTHBIX MOJIEH OCTOSHHBIX MATHUTOB.

. OnsIT Dpcrena.

. MaruutHoe nose Toka. DIEeKTPOMarHurT.

. JleficTBHE MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

. DJEeKTPOJIBUTaTEIb MOCTOSTHHOTO TOKA.

. UccnenoBanue sIBIICHUS DIEKTPOMAarHUTHOW UHAYKIIHAH.

. OnbiTel @apanes.

. 3aBHCUMOCTH HAMPABJICHUS] HHAYKIIMOHHOTO TOKa OT YCJIOBUM €r0 BOSHUKHOBEHUS.
. DJEeKTpOoreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie padomol u onvimel.
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10.
11.
12.

13.
14.

OIIBITEI 1O Ha6J'IIO)ICHI/IIO SJICKTPHU3alIU TCII HHHYKHI/Ieﬁ " Ipr COITPUKOCHOBCHHWH.
HccnenoBanue qeHCTBUS IEKTPUIECKOTO MOJIS HA MPOBOJIHUKH U JUIIEKTPUKU.

CoOopka u mpoBepka padOThI IMEKTPUIECKOH TN MOCTOSHHOTO TOKA.

V3mepeHue u peryinupoBaHe CHUIIbI TOKA.

W3mepeHne u peryampoBaHue HaPsHKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHIIBI TOKQ, HIYIIETO Yepe3 Pe3UCTOp, OT COMPOTUBICHHS
pe3ucTopa M HANPSHKEHHS Ha PE3UCTOPE.

OMNBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD dJIEKTPUUECKOTO COMTPOTHUBIECHUS TIPOBOTHUKA
OT €ro JUIMHBI, TIOMIA/IN TOTIEPEYHOTO CCUSHUS U MaTepHalia.

[TpoBepka mpaBuiIa CIOXKECHHS] HANPSHKEHUH MPH TOCTIEI0BATEIBHOM COSIMHEHUU JIBYX
PE3UCTOPOB.

[TpoBepka mpaBuiia AJisi CUIIBI TOKA MPH MAPAIIIEIBHOM COSIMHEHUH PE3UCTOPOB.
Omnpenenerne padOTHI AIIEKTPHUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

OmnpeneneHre MOIIHOCTH IEKTPUUYECKOTO TOKA, BBIIEIIEMON HA PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UIYLIETO Yepe3 JIAMIIOUKY, OT HamlpsKEHUS Ha
HEW.

Onpenenenne KIIJ[ narpesarens.

I/ICCJ'IGI[OBaHI/Ie MarduTHOI'O B33HMOHCI>1CTBHH IIOCTOSIHHBIX MarHuToB.



15. M3yueHre MarHuTHOrO TMOJsS MOCTOSIHHBIX MArHUTOB IpU HMX OOBEAMHEHUH U
pa3aeieHun.

16. MccnenoBanue 1eHCTBUSA DIIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnpIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb CHJIbl B3aUMOJIEHCTBUS KAaTYLIKU C TOKOM U
Mar"ura OT CHJIbl TOKa M HaIIPABJICHUS TOKA B KaTyIIKE.

18. M3ydeHue nelcTBUs MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue U U3ydeHue paboThl SJIEKTPOIBUTATENSL.

20. 3mepenue KIIJl anekTpoaBurarebHONM yCTAHOBKHU.

21. OnbITBI IO MCCIENOBAHUIO SBJICHUS JJIEKTPOMATHUTHOW WHIYKIMH: MCCICIOBAaHUE
W3MEHEHUN 3HAYEHUs U HAIIPaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexanuuueckue siBJIeHUA.

Mexanunueckoe aBuxeHue. MarepuanpHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTh
MEXAHUYECKOTO JIBWKEHUs. PaBHOMepHOe mpsMoauHEelHOoe nABMkeHue. HepaBHomepHoe
npsiMoiMHeHoe aBvkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IPU HEPaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHoyckopeHHOE TIpsiMONIMHEHOE JBMKeHne. CBoOoaHoe najaeHue. OMbIThI
lanunes.

PaBHOMepHOE JBMXKEHUE MO OKpYXKHOCTH. Ilepmon u yacrora oOpamienus. Jluneiinas u
yriaoBasi ckopocTu. LleHTpocTpeMuTebHOE YCKOPEHHUE.

IlepBbiit 3akoH Hprotona. Bropoit 3akoH Herotona. Tpernit 3akoH HprotoHa. IIpuHimn
CYNEPIIO3ULUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHUs CKOJBKECHHS, CHJIa TPEHUS
MIOKOSI, IPYTH€ BUbI TPCHHUS.

Cuna TSDKECTM M 3aKOH BCEMUPHOTO TATOTEHMS. YCKOpPEHHE CBOOOJHOTO MaJieHUs.
[Bmxenne mnmaner Bokpyr Connna. IlepBas kocmmueckass ckopoctb. HesecomocTs u
[EPETPY3KHU.

PaBHOBecue MarepuanbHOM TOuku. AOCOMOTHO TBEPIOE Teno. PaBHOBecHe TBEpAOTO TEema
C 3aKpEIUIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TspkecTH.

Nmnynsc tena. M3mMenenne ummynbca. UMmynbe cuiibl. 3aKOH COXpaHEHUsT UMITYJIbCA.
PeakTuBHOE ABUMKEHHE.

Mexanudeckass paboTa U MOImHOCTh. PaboTta cunm TspkecTH, ynpyroctu, TpeHus. CBsi3b
sHepruu u paboTel. [loTeHmmManpHas SHEprus Teia, MOJHSATOTO HaJ TOBEPXHOCTBHIO 3EMIIU.
[ToreHmanpHas sHeprus cxatoil npyxunbl. Kunernueckas sueprus. Teopema 0 KHUHETHYECKOU
SHEPruu. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTUH.



Hemoncmpayuu.

=

HaOnroneHne MexaHU4ecKOoro ABUKEHMsI TeJla OTHOCUTENIBHO PA3HbIX TeJ OTCUETA.
CpaBHeHue myTell M TPAeKTOPUH IBMIKEHHS OIAHOIO M TOIO K€ TeJlda OTHOCUTEIBHO
pasHBIX TEJl OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUs MIPSMOJIMHENHOTO JIBUKCHUS.

HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO IBUKECHHUS.

HabmroneHne nBUKEHMs Tella 10 OKPYKHOCTH.

HaOnronenne MexaHW4ecKUX sIBICHMH, MPOUCXOAALIMX B cucTeMe oTcuéra «Tenexkan
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBMYKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHUS TeJla OT MACChl TeJa U ACUCTBYIOLIECH Ha HErO CHIIBL.

8. HaOmroneHue paBeHCTBA CUII IIPU B3aUMOJIEHCTBUU TEIl.

9. M3meHneHnue Beca Tena IpU YyCKOPEHHOM JIBUJKCHUH.

10. Ilepenaya umnyiibca py B3aUMOJACHCTBUU TE.

11. IlpeoOpa3oBaHuUs SHEPTUM ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMIIyJbca [IPU HEYIPYTOM B3aUMOAECHCTBUM.

13. CoxpaHeHue UMITYJIbCa IPU A0COJIFOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HabGumtoieHne peakTUBHOIO JBUKEHMUSL.

15. CoxpaHeHHe MEXaHUYECKON 3HEPrUH IPU CBOOOIHOM a/ICHUH.

16. CoxpaHeHuEe MEXaHUYECKOW SHEPTUU MPH JABMKEHUU TeJla MO IeHCTBUEM IPYKUHBI.

no

o UM~ w

Jlabopamopnuvie pabomut u onvimol.

1. KoncTpyupoBaHue TpakTa il pa3rOHa W JaJIbHEMIIEro pPaBHOMEPHOTO JIBHKEHUS
IapuKa WIN TEIEXKKH.

2. OmpeneneHue cpeaHedl CKOPOCTH CKOJNBXKEHUsS Opycka WM JBYKEHHS IIapuKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHne YCKOPEHHs] Teia IPU PABHOYCKOPEHHOM JBMKEHUM 110 HAKJIOHHOU
IIJIOCKOCTH.

4. WccrnenoBaHue 3aBUCHMOCTH MYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JBIKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumoTe3sl: €Ciau MPU PABHOYCKOPEHHOM JIBMKEHHH 0€3 Ha4allbHON CKOpPOCTU
IyTU OTHOCSITCA KaK psifi HEUETHBIX YUCEN, TO COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHHU
OJIMHAKOBBI.

6. HccienoBanue 3aBUCHUMOCTH CHJIBI TPEHHSI CKOJBXEHHUS OT CHJIbBI HOPMAJIBHOTO
JIaBJICHUSL.

7. Omnpenenenue kodpuImeHTa TPECHUS CKOTBKCHHUS.

Ornpenenenne kECTKOCTU MPYKUHBI.

9. Ompenenenne pabOThl CHJIBI TPEHHS TIPU PABHOMEPHOM [IBIDKCHHH Tejla IO
TOPU30HTAIIBHONW MOBEPXHOCTH.

10. Onpenenenue pabOTHl CHJIBI YIPYrOCTH MPU TOABEME Tpy3a C HCIOIb30BAaHUEM
HEMOJIBIYKHOTO U MOJIBIXKHOTO OJIOKOB.

11. M3y4deHue 3aK0HA COXPAHEHUS SHEPTUH.

®

Paszgen 9. Mexannueckue KoJ1e0aHUA M BOJHBI.

KonebarenbHoe aBmxkeHue. OCHOBHBIC XapaKTEPUCTHKU KOJEOAHUI: MEPUOM, 4YacTOTa,
aMIUIUTya. MaTeMaTu4eckuii W TOPYKUHHBIM MasTHUKUA. [IpeBpaieHne »sHepruv mpu
K0JIe0aTEeIbHOM JIBHKECHUH.



3aryxatomue Kojebanus. BeiHy)KneHHbIe kosieOaHus. Pe3onanc. MexaHW4YecKue BOJIHBI.
CBOfICTBa MECXAHUYCCKUX BOJIH. HpOI[OJIBHBIe nu HonepeqHHe BOJIHBI. I[JII/IHa BOJIHBI 1 CKOpOCTL
e€ pacnpocTpaHeHusl. MeXxaHNYeCKue BOJIHBI B TBEPIOM Telle, CEHCMUYECKHUE BOJTHBI.

3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

HaGnronenue koneGaHuii Tes1 noJ 1eHCTBUEM CHUJIIbI TSDKECTH U CHJIBL YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HaOnronenue BBIHYX/I€HHBIX KOJeOaHUI U pe3oHaHca.

Pacrnipoctpanenue npoJoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENHN).
HaOGnroneHnue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKHI1 pe30HaHC.

ook wnhE

Jlabopamopnwvie pabomot u onvimel.

1. OmnpezeneHue 4acTOThI U MEPHOAA KOIeOaHUH MaTeMaTUYECKOr0 MasiTHUKA.

Omnpenenenne 4acToThl U Iepro/ia KoiaeOaHui NpyKUHHOTO MasiTHUKA.

3. MHccrnenoBanue 3aBUCUMOCTH IEpHOAA KOJEOAHUI MOJBEIIEHHOTO K HUTH Ipy3a OT
JUTMHBI HUTH.

4. WccnenoBaHue 3aBUCHUMOCTH TepHOAa KojeOaHWM MPYXKMHHOTO MasTHUKAa OT MAaccChbl

rpysa.
5. TIpoBepka HE3aBUCHUMOCTHU MEpPHOA KOJIeOaHHH Tpy3a, TOJBEIIEHHOTO K HUTH, OT MacChl

rpysa.

6. ONbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb ME€pPHO/Ia KoJeOaHUH MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

7. W3mepeHue yckopeHHs! CBOOOHOTO MaJICHHUS.

no

Pa3nes 10. Di1eKTPOMArHUTHOE 110J1€ M JIEKTPOMATrHUTHBIE BOJIHBI.
DIIeKTPOMarHuTHOE TIOJIe. DJEKTPOMArHUTHBIE BOJIHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJIH. [IIkasa 31eKTpOMarHuTHBIX BOJH. Mcrionb30BaHue 2JEKTPOMAarHUTHBIX BOJIH JJIE COTOBOM

CBsI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOICTBA CBETA.

Hemoncmpayuu.

1. CBoWCTBa 3JEKTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1. W3ydeHue CBONCTB 3JI€KTPOMArHUTHBIX BOJH C MOMOUILI0 MOOUIIBLHOTO TenedoHa.



Pa3gen 11. CBeToBLI€e SIBJIEHUS.

JlydeBass monenb cBera. Mcrounuku cBera. [IpsMonuHEiHOE pacnpoCTpaHEHUE CBETA.
3armenust Connua u JIynsl. Otpaxenue cBera. [1nockoe 3epkasno. 3aKoH OTpa)K€HUsl CBETA.

[penomienue cBeta. 3aKOH TpelloMIICHUS cBeTa. [loIHOe BHYTpEHHEE OTpPayKCHUE CBETA.
VMcronp30BaHue MOJHOTO BHYTPEHHETO OTPAXXCHUS B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xopx mydeir B smH3e. Onruyeckas cucrema (oToamnmapara, MHKPOCKOINA H
Tesieckomna. 1'1a3 kak onTuueckas cuctemMa. bam3opykocTs U 1aibHO30pKOCTb.

Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHa. Cll0XK€HUE CIEKTPATIbHBIX 1IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.

Otpaxkenue cpera.

[Tonryuenue n300paxeHUil B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
ITpenomiieHue cBera.

OnTHyeckuii CBETOBOI.

Xon nyuelt B coOuparomieit Junse.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tony4yenne n3o00paxeHnit C MOMOIIBIO JMH3.

. Ilpunnun nefictBus ¢poroanmnapara, MUKPOCKOIA U TEIECKOIIA.
10. Mogens riasa.

11. PaznokeHue 0emoro cBeTa B CIEKTP.

12. TlonydeHue 0enoro cBera Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.

© o Nk whE

Jlabopamopnwvie padbomut u onvimol.

1. HccnemoBanue 3aBUCUMOCTH yTiIa OTPAXKEHUSI CBETOBOTO JIyda OT YTJia Ta/JICHHS.
W3ydeHne xapakTepuCcTUK H300pakeHus IpeIMeTa B INIOCKOM 3epKalle.

HccenoBanue 3aBUCHMOCTH YTJIa TIPEJIOMIICHUS CBETOBOTO JIyda OT yrja IMMaJeHUs Ha
TPaHULIE «BO3IYX—CTEKIIO».

[Tomy4yenue n300pakeHUIA ¢ TTOMOIIBIO COOUPAIOIIEH JTUH3HI.

Omnpenenenne HOKYCHOTO PACCTOSTHUS M ONTUYECKON CHIIBI COOMPAIOIIEH TNH3HI.

OMBITHI 1O PA3JIOKCHHUIO OEJIOTO CBETA B CIIEKT.

OneITEl TIO BOCHPHUATHIO I[BETAa MPEIMETOB NPU HMX HAOIIOJIEHUU 4Yepe3 IIBETOBBIC
(GUIBTPBI.

w N
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Pa3zngen 12. KBanToBble sIBJIEHHUS.

OmneiThl Pe3epdopaa v mmanerapras moaens atoma. Moaens atroma bopa. Mcnyckanue u
MOIJIOIIEHHE cBeTa aTOMOM. KBaHThI. JIMHEHYaThie CLIEKTPHI.

PamnoaktuBHOCTh. Aunbda, Oera- W ramma-uzmydeHus. CTpoeHHE aTOMHOTO sapa.
Hyknonnas mogmens aromsHoro sigpa. M3oromsl. PaagnoaxtuBHble mpeBpainenus. Ilepuop
noJIypacnaaa aTOMHBIX sIJIEp.



SAnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsI0BOTO M MACCOBOTO YMCENI. DHEPIUsl CBSI3U
ATOMHBIX SAOECP. CBsi3p Maccel U SHCPIUH. PeaKL[I/II/I CHUHTC3a W HACJICHUA SLCP. Ucrounukn
sHepruu CousHua U 3BE3 1.

ﬂ,ﬂepHaH OHEPICTUKA. I[CﬁCTBHH PaanOaKTUBHBIX I/ISJ'IyLIeHI/Iﬁ Ha KUBbIC OPraHHU3MbI.

Hemoncmpayuu.

CreKTpbl U3JIy4€HHUS U TOTJIOMICHHUS.

CrieKTpbl pa3aMyHbIX I'a30B.

CnexTp Bogopo/a.

Hab6monenue TpexoB B kamepe Buibcona.

Pabora cuéruyrka HOHU3UPYIOMIUX U3TYICHH.

Perucrpanus n3irydeHus: IpupOAHBIX MUHEPAIOB U IIPOTYKTOB.

ook wnhE

Jlabopamopnwvie pabomot u onvimel.

1. HaOnroseHue CIUTONIHBIX M JJMHEHYAThIX CIIEKTPOB U3TY4YCHUSI.

2. HccnemoBanue TPEKOB: HW3MEPEHHE JHEPIHMHM YACTHIBI 110 TOPMO3HOMY MyTH (IIO
doTorpadusm).

3. H3mepeHue paanoaKkTUBHOTO (OHA.

IToBTOpUTEIBLHO-00001IAKOIIINI MOIYTb.

[ToBTOpuTENEHO-0000IIAOINI  MOJIYAb NpeJHa3HaueH JuId  CHCTeMaTH3allud |
0000111eHUs TPEIMETHOTO COAECPKAHUS U OIbITA I€ATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUYEHUU
BCEro Kypca (PU3MKH, a TakKe /s MOATOTOBKH K OCHOBHOMY IOCYAApCTBEHHOMY 3K3aMEHY 110
¢buznke Ju1st 00y4aromuxcs, BBIOPABIINX 3TOT YU€OHBIH MpeIMeET.

IIppy wu3ydeHMM JaHHOTO MOXYJSl pEaIu3yITCs M CHUCTEMaTH3UPYIOTCS  BUIBI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX oOecrneunmBaeTcs JOCTHXKEHHE MPEIMETHBIX WU
MeTaIpeAMETHBIX IJIaHUPYEMBIX pe3yiabTaToOB oOyueHus, bopmupyercs
€CTECTBEHHOHAy4YHAasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOAOB HCCIEAOBAHUA SBICHUUN
IPUPOIBI U TEXHHUKHU, OBJIAJICHUE YMEHHUSIMH OOBSACHATh (PU3MUECKHE SIBICHMS, HPUMEHss
[IOJIyYCHHBIE 3HAHUS, PEIIATh 3a/1a4d, B TOM YHCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIIATBHO EATEIBHOCTHBIM XapaKkTep JaHHOTO pa3zelia peain3yercs 3a CYET TOro,
4TO 00ydarolrecs BhIMOIHSAIOT 33aHUs, B KOTOPBIX UM Ipe/UIaraercs:

HA OCHOBE MOJYYCHHBIX 3HaHWUW PACO3HABATh U HAYYHO OOBSICHATH (DU3MUECKUE SIBICHUS
B OKpY’KaroIed MPUPOIe U OBCETHEBHOM KU3HU;

HCIIOJIB30BAaTh HAYYHBIC MCTOABI UCCIICAOBAHUSA (1)I/ISI/ILIGCKI/IX HBJ’IeHI/II\/'I, B TOM YHUCIJIC OJId
MMPOBEPKHU TUIIOTE3 U MMOJIYUCHUS TCOPCTUUCCKUX BBIBOJIOB,

00BACHATH HAayY4YHBIC OCHOBBI Haubosee BaKHBIX I[OCTI/I}KCHI/Iﬁ COBPEMECHHBIX TCXHOJ'IOFI/If/'I,
HaImpumep, MPpakTUYCCKOro MCIoJIb30BaHUA PA3JIMYHBIX UCTOYHUKOB SHCPIUU Ha OCHOBC 3dKOHA
MpeBpaIlICHUA U COXpPaHCHH BCEX N3BCCTHBIX BU0OB SHCPI'UH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA INPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

W3yuenne QU3MKM HA YpPOBHE OCHOBHOTO OOLIEro oOpa3oBaHMs HAlpaBlIEeHO Ha
JOCTH)KCHUE JIMYHOCTHBIX, METAIIPEJMETHBIX M IIPEIMETHBIX 00pa30BaTEIbHBIX PE3y/IbTATOB.

B pesynpraTte wu3yueHuss ¢GU3MKHM Ha YpPOBHE OCHOBHOrO oOWIeEro o0pa3oBaHUA Yy
oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) naTPHOTUYECKOT0 BOCTIUTAHUSA:

—IIpOsIBJIEHUE HMHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHMCKOW (pusmueckoi
HayKU;

—IIEHHOCTHOE OTHOIIEHHE K IOCTHKEHUSM POCCUICKUX YICHBIX-(DH3UKOB;

2) rpaKJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

—TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAUMMBIX U ITUYECKUX
po0JIeM, CBSA3aHHBIX C IPAKTHYECKUM ITPUMCHEHUEM JOCTHIKCHUN (PU3UKU;

— 0CO3HAaHUE BAKHOCTH MOPAJIbHO-3TUYECKUX IIPUHIUIIOB B JEATEIbHOCTH YUEHOTO;

3) 3cTeTH4eCcKoro BOCIIMTAHUA:

—BOCHPUATHE OCTETUUYECKUX KadyecTB (PU3NYECKOM HayKu: €€ TapMOHUYHOTO MOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 O3HAHMSA:

— OCO3HaHHUE IIEHHOCTH (PU3MUECKOI HAyKH KaK MOITHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTHIA, BAJKHEUILIEH COCTABIISIONIEH KYJIbTYpPHI;

— pa3BUTHE HAYYHOH JIFOO03HATENBHOCTH, UHTEPECA K UCCIIEI0BATENbCKOMN AEITEIbHOCTH;

5) dopMmupoBaHusi KyJbTYPbl 310POBbSl 1 SMOIHOHAJIBHOI0 0JIATONOJIYYHS:

—OCO3HaHHE IIEHHOCTU 0€3011acHOro 00pasa *HU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MHpE,
BaXHOCTH TIPaBHJ O€30MAaCHOTO MOBEICHUS Ha TPAHCIOPTE, Ha JIOPOTax, C AJEKTPUUECKUM U
TEIJIOBBIM 000PYIOBaHUEM B JIOMAILIHUX YCIOBHUSX;

—c(opmupoBaHHOCTH HaBbIKa pedIeKCUM, TPU3HAHUE CBOETO MpaBa HA OIMMOKY M TaKOTO K€
1paBa y JIpyroro 4ejioBeKa;

6) TPy10BOT0 BOCIIUTAHMS:

—aKTUBHOE y4yacTHE B PEIICHWU MPaKTUYeCKUX 3aaady (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHu3aly, ropojia, Kpasi) TEXHOJIOIHYECKON U COIMAIbHON HalpaBiIeHHOCTH, TPEOYIOIINX B
TOM YHuCIe U GU3UUYECKUX 3HAHHI;

— MHTEpeC K MPAKTUIECKOMY W3YUSHHIO TPOdECCHii, CBSI3aHHBIX ¢ (PU3UKOIA;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

—OpUEeHTalMsl Ha TMpUMEHeHHe (U3MYECKUX 3HAHUU JJIs pelieHus 3ajad B o0iactu
OKpYXKarolled Cpelibl, MIaHUPOBAHUS MOCTYNKOB M OLIEHKH WX BO3MOXHBIX IMOCIEICTBUN IS
OKpYXKaroIlel Cpeibl;

— OCO3HaHUE TT100aTHbHOTO XapaKTepa KOJOTHIECKUX MPOOJIeM U MyTel X pelieHus;

8) aganTanumM K M3MEHSIIOUIUMCH YCIOBUAM COIMATBHON U PUPOIHOM Cpeabl:
—TOTPEOHOCTh BO B3aMMOJICHCTBUU MPHU BHITIOJTHEHUH HCCIEAOBAHUN U MPOEKTOB (pr3MUecKOn
HaIIPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTUX;

— [IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO ACSTEIbHOCTD;



—TOTPEOHOCTH B (DOPMHUPOBAHWK HOBBIX 3HAHHMA, B TOM 4YHCIe (OPMYIIUPOBATH WICH, TTOHSTHS,
TUTIOTE3bI O (PU3HUECKUX OOBEKTaX U SBICHHUSIX;

— 0CO3HaHHUE ACPHUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETCHTHOCTEH B 00JIaCTH (DU3HKH;

— IUTAHUPOBAHKME CBOCTO PA3BUTHS B MPUOOPETCHUN HOBBIX (PM3UYCCKUX 3HAHUM;

— CTpEeMJICHHE aHAIM3UPOBATh U BBISBISTH B3aUMOCBSI3U MPHUPOJBI, O0IIECTBA U SKOHOMHKH, B
TOM YHCJIE C UCTIOIb30BaHUEM (PU3NICCKUX 3HAHUI;

— OIICHKA CBOMX JICUCTBUM C YYETOM BIIMSHHUS Ha OKPYKAIOIIYIO CPEy, BO3MOKHBIX ITO0ATBHBIX
IMOCJICICTBUI.

METANPEAMETHBIE PE3YJIbTATHI

B pesynprare ocBoeHHs mporpamMmbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi y oOyuvaromerocss OyayT chOpMUPOBAHBI MeTanpeIMeTHbIe pPe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHblE YueOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCcalbHbIe yueOHbIE NEUCTBUS, PETYISITUBHBIC YHUBEPCATIbHbIC yUeOHbIE T1eHCTBUS.

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS

Bba3oBble Jornyeckue geiicTBUA:

BBISIBJISITH U XapaKT€pU30BaTh CYIIECTBEHHbIE PU3HAKN O0BEKTOB (SIBJICHUH);

YCTAQHABJIMBATh CYIIECTBEHHBIH MNpPU3HAK KJIACCH(PUKAIMK, OCHOBAaHUS Ui 000OLIeHHs U
CpaBHEHMUS;

BBISBIISATh 3aKOHOMEPHOCTH U MPOTHUBOpPEUUs B paccMarpuBaeMbIX (hakTax, MTaHHBIX U
Ha6J'IIO,ZIeHI/I$IX, OTHOCAIIIUXCS K (1)I/I3I/I‘-IGCKI/IM SIBJICHUAM

BBISBIISATh TPUYMHHO-CJIC/ICTBEHHbIE CBSI3U MPHU M3YYEHUU (PU3MUYECKUX SIBICHHH M MPOIIECCOB,
JCJIaTh BBIBOJIbI C UCITIOJIB30BAHUCM JCAYKTUBHBIX U MHAYKTUBHBIX yMOSElKJ'II-O'—IGHHﬁ, BbIABHUTI'ATh
TUIIOTE3bI O B3aUMOCBS35X (PU3NYECKUX BEJINYMH;

CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pemieHus ydeOHOW (u3nueckod 3aaauu (cpaBHEHHE
HECKOJIbKMX BapHaHTOB DEIICHUs, BHIOOP Haubosee MOIXOSAIIEro ¢ y4ETOM CaMOCTOSTEIbHO
BbIJIETICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBaTelbCKue AeiicTBUS .

HCITOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT ITO3HAHHUS;

IPOBOJIUTH IO CAMOCTOSITEIILHO COCTaBICHHOMY IUIAHY OIBIT, HECIIOXHBIA (U3UUECKUI
9KCHEPUMEHT, HEOOJIBIIOE UCCIIE0BaHUE (PU3NUECKOTO SBICHHUS;

OLICHUBATh HA TNPUMEHHMOCTh M JIOCTOBEPHOCTh MH(OpMAIMIO, MOJYYCHHYI0 B XOJe
UCCIIEN0BAHNS WIH DKCIIEPUMEHTA;



CaMOCTOSITENIbHO (OpMYyIUpOBaTh O00OLIEHUS M BBIBOABI IO pe3yJabTaTaM IPOBEAEHHOTO
HAOJIIOJICHUS, OTIbITA, UCCIICIOBAHNUS,

MPOrHO3UPOBATh BO3MOXHOE JalibHEiIee pa3BUTHE (UBUYECKUX IPOLIECCOB, a TaKkKe
BBIJIBUTATh TIPEIONI0KEHUSI 00 MX PA3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ unopmanmeii:

OPUMEHSTH Pa3InYHbIE METOJbl, HHCTPYMEHTHI U 3aIPOCHI NPH MOKCKE U 0TOOpe MHPOpMaLUu
WIN JTAaHHBIX C YYETOM IPeUIOKEHHOH ydeOHOH (pr3ndeckoil 3a1a4u;

aHAJM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALUIO PA3IUYHBIX BUIOB H
dbop™m npencTaBIeHNUS;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMANbHYIO (opMy TpeAcCTaBiIeHUs HHPOpPMALUH U
WUTIOCTPUPOBATh PeIlaeMble 33/1a4l HECIOKHBIMU CXEMaMH, uarpaMMaMi, HHOU rpadukon u
X KOMOWHAIUSIMHU.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

B XoJie¢ 00CyXIeHuss yd4eOHOro marepuana, pe3ylbTaToB JIaDOopaTOpPHBIX pPabOT M MPOEKTOB
3aaBaTh BONPOCHI IO CYHIECTBY OOCYXIaeMOW TEMBbl M BBICKA3bIBATh WJICH, HAIlCJICHHBIC Ha
pelleHure 3a7a4u U NoAepKaHue 01arokenareIbHOCTA OOIEHHUS;

COIIOCTABJISITh CBOM CYXJACHHUS C CYXICHUSAMH JPYTUX YYAaCTHHKOB JHANOra, OOHAPYKHBATh
pa3inyre ¥ CXOJICTBO MO3UIINN;

BBIPAXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX M IMMCHMEHHBIX TEKCTaX;

nyOJIMYHO TPEJCTABIATh PE3YNbTAaThl BBIMOJIHEHHOTO (DU3MYECKOro OmbiTa (IKCHEPUMEHTA,
WCCJIEIOBAHMS, IPOEKTA);

MOHMMATh W WCMOJb30BaTh MPEUMYIIECTBA KOMAHIHON ¥ WHIUBUAYyalbHOW palbOTHI MpHU
pelIeHNH KOHKPETHON (pru3HuecKoil mpoOaemsl;

IPUHUMATh 1eTM COBMECTHON JIeATeNbHOCTH, OPraHU30BBIBATh JEHCTBUS MO €€ JOCTHXKEHUIO:
pacrpeieniaTh poJid, O0OCYXJaTh MPOIECCHl W PE3yIbTaThl COBMECTHOM pPabOThI, 0000mIaTh
MHEHUST HECKOJIbKHX JIFOJICH;

BBITTOJIHSATH CBOIO YacTh PabOThI, TOCTUTAsi KAYECTBEHHOTO pe3yibTaTa 0 CBOEMY HalpaBJICHUIO
¥ KOOPAMHUPYS CBOU JICUCTBUS C APYTUMHU UJIEHAMH KOMAaH/IbI;

OLICHMBATh KA4eCTBO CBOETO BKJaJa B OOMIMI TPOMYKT IO KPUTEPHUSIM, CaMOCTOSTEIHHO
c(hOpMyIMPOBAHHBIM YYACTHHUKAMU B3aWMO/ICHCTBUA.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranuzanus:

BBISIBJISITH MPOOJIEMBl B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsAX, TPeOYIOIUX s peleHus
bu3nUecKux 3HaHUMH;

OPUEHTUPOBATHCSI B PA3NIMYHBIX MOAXOJAaX NMPHUHATUS PEIIeHUH (MHAMBUIYAIbHOE, NPUHSATHE
pelleHus B IpyMIie, IPUHIATHE PELLIEHUI TPYIIIOi);

CaMOCTOSITENILHO COCTABIIATh AITOPUTM PeLIeHUs (PU3MUECKON 3a/1auy WM MJIaHA UCCIIEIOBaHUS
C Y4éTOM HMEIOUIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
IpeiaraeMble BApMaHThl PELICHUN;



JienaTh BEIOOp B OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.
CaMOKOHTPOJIb, IMOIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIPEJUIaraTh IUIaH €€ N3MCHEHHUS,

OOBSACHATH MPUUYMHBI TOCTUKEHUS (HEAOCTHIKEHUS) PE3y/IbTaTOB JI€ATEIbHOCTH, JaBaTh OLEHKY
IpUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb (B TOM 4YHCIE B XOJ BBINOJHEHHS (HU3NIECKOTO
UCCIICIOBAHMUsI WJIM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIbCTB, M3MEHHUBLIMXCS CHUTYallUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIHUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBUAM;

CTaBUTh Cce0si Ha MECTO JIPYroro 4ejioBeKa B XOJE CIOpa WM JUCKYCCUU HAa HAYYHYIO TEMY,
IIOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;

[pU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPHU pelIeHUH (PU3MYECKUX 3a/1a4 WU B YTBEP)KICHUIX Ha
Hay4yHbIEC TEMBI U TAKOE XK€ MPABO IPYrOro.

INPEJIMETHBIE PE3YJIBTATbBI

K koHiy oOyueHust B 7 kJiacce IpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0OYUAIOLIUXCSl YMEHUI:

UCMOJIb30BaTh TMOHATHA: (U3NYECKUE M XMMUYECKHUE SIBJICHUS, HAOIIOJECHUE, SKCHEPUMEHT,
MOJIeNb, TUTIOTE3a, SAWHUIB (U3NYECKUX BEIUYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS
BemiecTBa (TBEpHOE, JKHUIKOE, TIa3000pa3HOE), MEXaHHMYECKOe [BI)KEHHE (PaBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TPAaeKTOpUsl, paBHOJACHCTBYIOIIAs Ccuia, JAepopmarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IbI;

pasnuuath siBneHus (auddysus, TEMIoBOE JIBWKEHHWE YAaCTHI[ BEIIECTBA, PaBHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JBM)KEHHE, MHEPIHs, B3aUMOJEHCTBHE Tell, paBHOBECHUE TBEPABIX
TEJI C 3aKPEIUIEHHOW OCBhIO BpAallleHHMs, Nepeaada AaBJIeHHs] TBEPABIMH TEJIaMHU, KHUIKOCTSIMUA U
ra3ami, aTMoc(epHoe AaBlieHHe, IUIaBaHUE Tel, MPEBPAlleHHs MEXaHWYECKOH 3HEepruu) Mo
ONMCAaHWIO WX XapaKTePHBIX CBOHCTB M Ha OCHOBE OITBITOB, JEMOHCTPHPYIONINX JTaHHOE
¢duzuueckoe sBICHUE;

pacrio3HaBaTh MPOSBICHUE HM3YYCHHBIX (U3MUECKUX SIBICHUH B OKPYXAlOIIEM MHpE, B TOM
yuciae (QU3NYecKue SIBJICHHUS B NPUPOAE: NMPUMEPHl IBMKEHUS C Pa3IMYHBIMH CKOPOCTSIMH B
KMBOH W HEKWBOW TPUPOAE, ACHCTBHE CHIIBI TPEHUS B TPHPOJE W TEXHHKE, BIHMSHUE
aTMOC(EepHOTro JIaBJICHUs Ha JKUBOW OpraHu3M, IUIaBaHHE pPbIO, pblYard B Telle 4YelloBeKa, NMpU
9TOM TEPEBOJNTH MPAKTUYECKYIO 3a7ady B YYeOHYIO, BBIICISATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKM) (PU3NYECKUX SIBICHUH;

ONMCBHIBATh WM3yYCHHBIC CBOWCTBA TeN W (HU3UYECKHE SIBICHHS, WCIIONB3Ys (QH3UIECKHe
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEAHSAS CKOPOCTb,
CWJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Tejla, CUJia TPEHUs, AaBiieHue (TBEPAOro Teia, KUAKOCTH,
rasa), BHITAJIKMBAIONIAs CHJIA, MEXaHWYeCKas paboTa, MOIIHOCTb, IJICYO CHJIBI, MOMEHT CHJIBI,
KO3(QUIMEHT MOJNE3HOr0 IEHCTBHUSI MEXAHW3MOB, KMHETHYECKas M MOTEHIUalbHasl dHEprus),
OpU ONUCAHUM TIPABMWIIBHO TPAKTOBaTh (DU3MYECKHI CMBICI HCIOJNb3YEMBbIX BEIMYUH, HX
0003HaueHMsI U €UHULBI (PU3NYECKUX BEIMUYUH, HAXOIUTHh (OPMYIIbI, CBA3BIBAIOILINE JaHHYIO



¢bu3nYecKyo BEIHUMHY C JAPYTUMHU BEIMYMHAMH, CTPOUTH T'paduKU U3yYEHHBIX 3aBUCHMOCTEN
(bU3HYECKUX BEIINYNH;

XapaKTepu30BaTh CBOWCTBA Tei, (U3UUECKHUE SIBICHUS M IPOILIECCHI, HCIOJB3Yys IpaBHiia
CJIO’KEHUS CHII (BIOJIb OJHOM IpsMOii), 3akoH I'yka, 3akoH [lackamns, 3akoH Apxumena, IpaBUiIo
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUsI MEXaHUYEeCKOU
SHEPIUU, TpPHU O3TOM JIaBaTh CJOBECHYIO (OPMYJIMPOBKY 3aKOHa U 3alUCBIBaTh €ro
MaTeMaTUYECKOE BHIPAKEHUE;

OOBSICHATh (U3NYECKUE SBICHUS, NMPOLECCHl M CBOWMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyalluil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATh MPUUMHHO-CIIEICTBEHHBIE CBSI3HU,
CTpOUTH OOBACHEHHE M3 |—2 JOrMYecKMX I[IaroB ¢ OMOpoH Ha 1—2 M3Yy4YEeHHBIX CBOICTBa
buznyecKux sIBICHUN, GPU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacu€THbIC 3a7aud B 1—2 HEHCTBHS, UCHOJB3YS 3aKOHBI M (POPMYIIBI, CBSA3BIBAIOIINE
¢buznyecKkne BETUYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3a/laddl 3alUChIBaTh KPAaTKOE YCIIOBHE,
MOJICTABIIATH (PU3UUECKUE BEINYHHBI B (DOPMYJIIBI U TPOBOIUTH PACUETHI, HAXOAUTH CIIPABOYHBIC
JaHHbIe, HEOOXOJWMMBbIE I pEeUIeHHs 3a/ady, OILIEHHWBATh PEATUCTUYHOCTh TOJy4YEeHHOU
(U3HUYECKON BEITMYUHBL;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXXHO PEHIMTh MpPU MOMOIIU (PU3MUYECKHX METOJIOB, B
ONMCAaHUM WCCIIETOBAaHMS BBIJICIATH TPOBEPSEMOE TMPEAINONOKEHHE (TUIOTE3Y), pa3iuyarh U
MHTEPIPETUPOBATH MMOTYYCHHBIN Pe3yNbTaT, HAXOJAUTh OMMOKU B XOJE OMbITA, /1€1aTh BBHIBOJIbI
TI0 €ro pe3yJbTaTaM;

MPOBOAMTH OIBITHl MO HAOMIOIEHUIO (PU3NYECKUX SIBICHUNW WMIU (PU3MUECKHX CBOWMCTB Tell:
(dopMynHpoBaTh TMPOBEpSieMbIE MPEANOI0KEHUs, COOMPAaTh YCTAHOBKY W3 MPEIIOKEHHOTO
000py/I0BaHus, 3aMUCHIBATh XOJI ONbITa U (DOPMYITHPOBATH BHIBObL;

BBINIOJIHATh TPSIMBIE HM3MEPEHHS PACCTOSHUS, BPEMEHH, MacChl Tena, 00BEMa, CHIBI U
TEMIEPATYphl C UCMOJIb30BAHUEM AHAIOTOBBIX U IU(POBHIX MPHOOPOB, 3aUCHIBATH MOKA3aHUS
pUOOPOB C YUETOM 3aJaHHOMN aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJIUTH HCCIIEJOBAaHUE 3aBHCUMOCTH OJHOM (U3MYECKON BEIUYMHBI OT JpPyrod ¢
UCTIOJIB30BAaHUEM TIPSIMBIX M3MEPEHH (3aBUCUMOCTH ITYTH PABHOMEPHO JIBMIKYIIETOCS TEJa OT
BPEMEHH [BMKEHHS Tella, CUJIbl TPEHUS CKOJBKEHHS OT Beca Teila, KauecTBa 00padOTKu
MOBEPXHOCTEH TeNl ¥ HE3aBUCUMOCTH CHJIBI TPEHHUS OT TUIOIIAJN CONPUKOCHOBEHHS TEJ, CHJIIBI
VIOPYTOCTH OT YAJMHEHUS MPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00BhEMa MOTPYKEHHOW YacTh
TeNa M OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TeNO, YCIOBUN TUIaBaHUS TeJN, YCIOBHUI paBHOBECHUS pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHMPOBAHUHM y4eOHOTO HWCCIEAOBAaHUS, COOMpPATh YCTAaHOBKY M BBITIONHATH
U3MEpeHus, clenys TMpeUIoKeHHOMY IIaHy, (PUKCHpOBaTh pe3ysibTaThl MOJTY4E€HHOU
3aBHCUMOCTH (U3UYECKUX BEIUYMH B BUAE MPEUIOKEHHBIX TaOMUI] W TrpaduKoB, NIenaTh
BBIBO/JIBI 110 Pe3Y/IbTaTaM HCCIIEIOBAHMS;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHUS (U3NYECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA JKUIKOCTH U
TBEPAOrO TeNa, CHIa TPEHUS CKOJIBKEHUS, JaBIEHHWE BO3/yXa, BBITAJIKHBAIONIAS CHIIA,
JEMCTBYIOIAs Ha TIOTPYKEHHOE B )KHUIKOCTD TEJO, KOA(DOUITUESHT MOJIE3HOTO JEHCTBUS MTPOCTHIX
MEXaHU3MOB), CIeAysl MPeIOKEHHOM WHCTPYKLMHU: TPU BBINOJHEHUH H3MEpEeHHH coOupaTh
IKCTIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHMCIISITH 3HAUCHHE NCKOMOM BEITMUNHBL;

coOITI01aTh MpaBHiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000pYI0BaHUEM;
yKa3bIBaTh TPUHIMITEI JEHCTBUS TPUOOPOB M TEXHUYECKHUX YCTPOWCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOIIMECS COCY b, OApOMETp, pblUar, MOABMKHBIA U HEMOABMKHBINA OJIOK,
HAKJIOHHAS TUTOCKOCTB;

XapaKTepU30BaTh TMPHUHIMIIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C
Omopod Ha HUX oOnucaHus (B TOM 4HCIE: TOJIIMIIHUKH, YCTPOWCTBO BOJOMPOBO/IA,
THJIPABIUYECKUN Ipecc, MAaHOMETP, BBICOTOMEp, MOPLIHEBOH HACOC, apeoMEeTp), HUCHOIb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SIBICHUH W HEOOXOAWMBbIE (PU3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;



MPUBOAUTH NMPUMEPHI (HAXOAUTh MH(POPMAIMIO O MPUMEpax) MPAKTHUYECKOTO HCIOJIb30BAHUS
(bU3HYECKUX 3HAHUH B MOBCEAHEBHON KU3HU JJIsi 00ecrieueHus 0€301acHOCTH TP 0OpaIIeHUH ¢
npudopaMyd M TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 3J0POBbS M COOJIOJEHUS HOPM
AKOJIOTMYECKOr0 MOBEJAEHHUS B OKPYKAIOLLEH CPEJIE;

OCYIIECTBIISATh OTOOP MCTOYHUKOB HMH(pOpManuu B VHTEpHETE B COOTBETCTBUM C 3aJIaHHBIM
IIOMCKOBBIM 3allPpOCOM, HAa OCHOBE HMEIOLIMXCS 3HAHUM M NYTEM CPaBHEHUS Pa3JIMYHbBIX
HMCTOYHHKOB BBIICIATH MH(GOPMAIUIO, KOTOpas SBISETCS MPOTHUBOPEYMBON HMIIM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIB30BaTh MPU  BBIMOJHEHUW YYEOHBIX 33JlaHU  HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
(U3MYECKOTO COACpIKAHMS, CIPABOYHBIC MAaTEpUANBI, pecypchl ceTu HWHTepHeT, BialeTh
npuéMaMy KOHCTICKTUPOBAHUsSI TEKCTa, NpeoOpa3oBaHus HHPOPMAIMK M3 OJHOW 3HAKOBOMU
CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIE KpAaTKHME NHMCHMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBe 2-3
HUCTOYHUKOB WHPOpMAIUU (QU3HUECKOTO COJEPIKAHUS, B TOM UYHCIIE IMyOJUYHO JeNIaTh KpaTKue
COOOIIEHUsT O pe3yJbTaTax IMPOEKTOB WM YYE€OHBIX HCCICAOBAHHWM, MPH STOM TI'PaMOTHO
UCIIOJIb30BaTh M3YUYCHHBIN MOHSATUIHBINA ammapar Kypca (U3HUKH, COIMPOBOXK/IATh BBICTYILICHUE
Mpe3eHTAlNEN;

MIPU BBIMOJHEHUN y4E€OHBIX MPOCKTOB M MCCIICOBAHUN paclpeiesiaTh 00s3aHHOCTU B TPYIIE B
COOTBETCTBUM C IIOCTABJICHHBIMH 3ajauaMM, CJCIUTH 3a BBINOJHCHHEM IIIaHA JCHCTBUH,
aJIcKBaTHO OIICHMBATh COOCTBEHHBIM BKJIaJ B JIEATENBHOCTh TPYIIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K koHny oOyueHus B 8 kJiacce nmpeIMeTHble pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTH Yy OOYUAIOLIUXCSI YMEHUI:

MCIIOJIb30BATh MOHSATHUS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JABMKEHHE aTOMOB U MOJIEKYJI,
arperaTHble COCTOSIHHSI BEILECTBA, KPUCTAJUIMYECKHE M aMOp(HbIE Tela, HACBIIIEHHBIH H
HEHACBIIIEHHbIN TMap, BIAKHOCTb BO3JlyXa, TEMIIEpaTypa, BHYTPEHHSISI SHEPrus, TEIIOBOMN
JIBUTATEIb, DJEMEHTAPHBIM JJIEKTPUYECKUH 3apsifl, DJIEKTPUYECKOE II0JI€, INPOBOJHUKH U
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MATHUTHOE T10JIE;

pasnnyath sBJIEHUA (TEIJIOBOE pacIIMpEHHUE M cxKaTue, Teronepeaaya, TeIoBOe paBHOBECHE,
CMauMBaHME, KANWJUISIPHBIE SIBICHUS, WCIApeHHEe, KOHAEHCAllMs, IJIaBJI€HHUE, KPUCTAILIN3AIUI
(oTBepAeBaHUE), KHUIEHUE, Teryonepeaaya (TEmIONpOBOIHOCTb, KOHBEKIMS, W3IyYeHHE),
AIIEKTpU3ALUS TeJ, B3aUMOJEHCTBHE 3aps/iOB, JEHCTBUS JIIEKTPUUYECKOTO TOKAa, KOPOTKOE
3aMbIKaHNE, B3aUMOJICHCTBUE MAarHUTOB, JE€HCTBUE MAarHUTHOIO TOJS HA NMPOBOJHUK C TOKOM,
AIIEKTPOMArHWTHAs. WHIYKIIUS) TIO OMUCAHUIO MX XapaKTepHBIX CBOWMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacro3HaBaTh MPOSIBICHWE U3YYEHHBIX (DU3MUECKUX SIBJICHUHA B OKpYXAlOUIeM MHpE, B TOM
qucie GU3nYecKre SBJICHUS B IPUPOJE: OBEPXHOCTHOE HATSDKEHUE M KaWILISIPHBIE SBICHUS B
IpUpPOJIEe, KpUCTAIBl B Ipupoje, nznydeHue CoiHIa, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
o0pa3oBaHUe pOChl, TyMaHa, MHEsl, CHETa, AJIEKTPHUYECKHE SIBIECHHS B aTMOc(hepe, 2IeKTPHUIECTBO
’KUBBIX OPraHU3MOB, MarHUTHOE ToJje 3eMJd, Apei( MOIIOCOB, POJib MAarHUTHOIO TOJS JJIst
KHU3HU Ha 3emiie, MOJISIPHOE CUSHUE, IPU 3TOM NEepEBOIUTH MPAKTUYECKYIO 3a7a4yy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKHM) (PU3NYECKUX SBIICHUII;

ONHKCBHIBATh M3yYCHHbIC CBOWCTBA TeN W (PU3UYECKUE SBICHHS, HCIONb3Ys (PHU3UUECKUE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSS SHEPIHsl, KOJIUYECTBO TEIUIOTHI, yelbHas TEIIOEMKOCTh
BEIIECTBA, YAETIbHAs TEIUIOTAa IUJIaBJICHUS, YIElbHas TEIUIOTa MapooOpa3oBaHMs, YyIelbHas
TEIUIOTa CrOpPaHUs TOIJIMBA, KOA(Q(QUIMEHT MOJE3HOrOo JEHCTBUA TEIUIOBOW MAIMHBI,
OTHOCHUTEJNIbHAsl BIAQXHOCTb BO31yXa, JJIEKTPUUECKUH 3apsl, CHJIA TOKa, D3JIEKTPUUECKOe



HaIpsDKEHUE, COMPOTHBIICHHWE MPOBOJHUKA, YIEIbHOE CONPOTUBJICHHE BellecTBa, paboTta u
MOIIIHOCTh JIEKTPUYECKOTO TOKA), MPU OMUCAHUH TPABHIBHO TPAKTOBATh (PH3UUECCKHI CMBICI
HCIOJIb3YEMBIX BEITMYMH, 0003HAUYCHUS U €UHUIIBI (PU3NYECKUX BEIMYUH, HAXOTUTH (DOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYI0 BEIUYHMHY C JIPYTUMHU BEIHMYMHAMH, CTPOUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;

XapaKTepU30BaTh CBOWCTBA Tel, (PU3UYECKHE SIBICHUS W TPOIECCHI, HCIOIB3Ysl OCHOBHBIC
MOJIO’KEHUS MOJICKYJISPHO-KMHETUYECKOW TEOPUH CTPOCHHMSI BELIECTBA, MPUHLIUIT CYEepIIO3ULIUU
noJsie (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH Oma Juisl ydacTka LIeTH,
3akoH Jlxoyns—JIeHna, 3aKkOH COXpaHEHUs SHEPruu, MpU HSTOM JaBaThb CIIOBECHYIO
(bOpMYyIMPOBKY 3aKOHA U 3alMCHIBATH €T0 MATEMATHIECKOE BBIPAKCHHCE;

OOBSACHATh (PU3UYECKUE IMPOLIECCHl U CBOWCTBA TeJ, B TOM YHCIIE€ M B KOHTEKCTE CHUTYyallHii
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUYMHHOCIIEICTBEHHbIE CBSI3H, CTPOUTH
00BbsICHEHHE M3 |—2 JIOTMYECKHUX IIaroB ¢ OMOpod Ha 1—2 WM3Y4YEHHBIX CBOMCTBA (PU3MUECKHX
SIBIICHUH, PU3NICCKIX 3aKOHOB WJIH 3aKOHOMEPHOCTEI;

pemiate pacuéTHbIe 3aJauu B 2—3 NEUCTBHUA, UCHONB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE
¢u3nUecKue BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3a/aud 3alliChIBaTh KPATKOE YCJIOBHE,
BBISBJISITH HEJOCTATOK JAHHBIX JUIS pEIIeHUs 3ajJadd, BBIOUpaTh 3aKOHBI U (QOPMYIIHI,
HEOOXOAUMBIC Il €€ pelIeHUs, MPOBOAUTH PACUETH M CpPaBHUBATH IOJYYCHHOE 3HAUCHUE
bu3nYeCcKOil BETUYNHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PELIUTh MTPH TMOMOIIM (PU3UYECKHX METOJIOB,
UCIIONIBb3YSl OMHMCAHHME KCCIEAOBAHUSA, BBIACIATH MPOBEPSIEMOE MPEAINOIOKEHHE, OIECHUBAThH
MPaBUIILHOCTH MOPSIIKA MPOBEICHUS NCCIICA0OBAHMS, 1€TIaTh BHIBOIBI,

MPOBOAMUTH OMBITHI MO HAOMIONEHUIO (U3MYECKUX SABICHUN WU (PU3NYECKUX CBOICTB Tem
(KanmWJUISIpHBIC SIBJICHWSA, 3aBUCUMOCTH JIaBJICHHUSI BO3JyXa OT €ro o00bEéMa, TeMIlepaTyphl,
CKOPOCTH TIpollecca OCTHIBAaHUSI M HArpeBaHHWs MpPH U3IYyYECHHUH OT IIBeTa U3Ty4aroulei
(moryomaroniei) MOBEPXHOCTH, CKOPOCTh HUCIMAPEHUs BOJBI OT TEMIEPATYyphl KUIKOCTH U
wiomaad e€ MOBEPXHOCTH, DJCKTpU3AlMs Tel U B3aUMOJEHUCTBUE SJIEKTPUUYECKUX 3apsi/iOB,
B3aMMOJICHCTBHE ITOCTOSSHHBIX MAarHUTOB, BU3yalM3allls MArHUTHBIX I[OJIEH TIOCTOSHHBIX
MarHuTOB, JEHCTBUS MAarHUTHOTO TOJS HAa TPOBOJAHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHHTA,
CBOMCTBa  3JEKTPOJABUTATENsl  IMOCTOSHHOTO  TOKa):  (OpMyJIHpoBaTb  MPOBEPSEMbIE
MPENOJIOKEHNS, COOMpPaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO 00OpYAOBaHHUS, OIMUCHIBATH XOJ
orbITa ¥ (POPMYITHPOBATH BBIBOIBI;

BBITIOJHATH MPSMbIE U3MEPEHUS TEMIIePaTypbl, OTHOCUTENLHOM BIaKHOCTH BO3/TyXa, CHIIBI TOKA,
HaIpsOKEHUsI C WCIOIb30BAHUEM AHAJIOTOBBIX MPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIMYMWH,
CPaBHHMBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHON aOCOMIOTHON MOTPELTHOCTH;

MPOBOJIUTh HCCIIEIOBAHWE 3aBUCUMOCTH OJHOW (DU3MYECKON BEIWYMHBI OT JPYrod ¢
UCIIONIb30BAaHUEM TPSMBIX HU3MEPEHHH (3aBHCUMOCTH COMPOTHUBJICHHSI TMPOBOAHHKA OT €ro
JUTMHBI, TUTOIIAIA TTOTIEPEYHOT0 CEUYCHHS U YACIBHOTO COMPOTHBIICHUS BEIIECTBA MPOBOIHUKA,
CWJIBI TOKa, WAYIIETO0 uepe3 IPOBOJAHHK, OT HANpPSHKCHHs Ha TPOBOJHUKE, HCCIECIOBAHUE
MOCNEA0BATENbHOIO W MapajyieIbHOIO  COEIWHEHUH  NPOBOJHUKOB):  IJIAHHUPOBATh
HCCJIEIOBaHNE, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHHUS, CIIEAYs MPEI0KECHHOMY TUIaHY,
(UKCUPOBATh PE3yIbTaThl TMOJYYCHHOW 3aBUCHMOCTH B BHUAE TaOMUIl ¥ TpaduKoOB, eaTh
BBIBO/IBI 110 Pe3Y/IbTaTaM HCCIIECIOBAHMUS;

MIPOBOJIUTh KOCBEHHBIC M3MEpPEHUs (PU3UYECKUX BEIUYWH (yIeIbHAs TETUIOEMKOCTh BEIIECTBA,
COMPOTHUBIIEHHWE TMPOBOJHUKA, paboTa W MOIIHOCTH JJIEKTPUYECKOTO TOKA): IUIAHUPOBATH
HU3MEPEHHs], COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIENys MPEIIOKEHHON HHCTPYKIIUH, U
BBIUMCIISTH 3HAYCHUE BETMUUHBI,

coOJII01aTh MpaBUJIa TEXHUKUA 0€30MaCHOCTH MpU padboTe ¢ J1abopaTopHBIM 000PYAOBAHHUEM;
XapaKTepU30BaTh TMPHUHIIMIIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMopol Ha MX OMNHMCAaHUA (B TOM YHCIE: CHCTeMa OTOIUJICHHS IOMOB, TMTPOMETp, HapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUYMK DIEKTPHUUECKONH SHEPTUH, IJICKTPOOCBETUTEIHHBIC
pUOOPBI, HAarpeBaTeIbHBIC SJIEKTPONPHOOPHI (MIPUMEPHI), AIEKTPUUECCKUE MPEAOXPAHUTEIIH,



AJIEKTPOMArHuT, JJIEKTPOJBHUraTeNlb TMOCTOSIHHOIO TOKa), HCHOJb3ys 3HAaHUS O CBOICTBax
¢u3nUecKkux sSBICHUNA U HEOOXOJMMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCThIE TEXHHUYECKHE YCTPONCTBA U H3MEPUTEIbHBIE MPUOOPHI MO CXeMaM U
CXEMaTUYHBIM PHUCYHKaM (KUJIKOCTHBI TEPMOMETpP, TEPMOC, TMCUXPOMETP, THUTPOMETP,
JIBUTATENIb BHYTPEHHETO CrOpaHMs, SJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI AJIEKTPUUYECKHX
Lelel C MOCIeAOBAaTEeNIbHBIM U IapAJUICIIbHBIM COCIMHEHUEM 3JIEMEHTOB, Pa3jivyasl yCIOBHbIE
0003HaYeHUSI SJIEMEHTOB AJIEKTPUUYECKUX LEMei;

MPUBOJUTH MPUMEPHI (HAXOAUTh MH(DOPMAIMIO O TpHUMEpax) MPaAKTUYECKOTO HMCIOIh30BAHUS
buznyecKkux 3HaHUM B MOBCEAHEBHOMN KHU3HU JJIsl o0ecrieueHus: 6€30MacHOCTH MPU 0OpAaIEHUH C
npubopaMu ¥ TEXHUYECKUMH YCTPOHCTBAMM, COXPAHEHHS 3JI0POBbSI U COONIOJICHHS HOPM
3KOJIOTUYECKOI0 ITOBEJICHUS B OKPYKAIOLIEH cpelie;

OCYILECTBIIATh TOUCK HH(popManuu Qusnyeckoro coaepkanus B HMHTepHEeTe, Ha OCHOBE
MMEIOIINXCA 3HAHUW W MYyTEM CPaBHEHUs JIONOJHUTEIbHBIX HMCTOYHUKOB  BBIJIEIATH
uH(pOpMaLIMIO, KOTOpas SBJISIETCS IPOTUBOPEUYMBOI MIIU MOXKET ObITh HEJJOCTOBEPHOIA;
UCIIONIb30BAaTh TMpPH  BBIIOJIHEHWH Y4YEOHBIX 3aJaHM HAyYHO-TIOMYNISAPHYIO JIUTEPATypy
(bu3nyecKkoro cojaepxkKaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTu VHTepHeT, BiIaIeTh
npuéMaMyi KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM W3 OAHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHbIC NMUCHMEHHBIE M KpPaTKUE YCTHBIE COOOIeHus, 00001mas nHpopmaiuo
U3 HECKOJBKUX MCTOYHHKOB (PH3MUECKOTO COJIEP)KAHHsI, B TOM YHUCIIE MyOINYHO MPEACTABIATH
pe3ynbTaThl MPOEKTHOM WM MCCIENIOBAaTEIbCKONW JAESATENbHOCTH, NPU 3TOM TIPaMOTHO
UCTIOJIB30BaTh W3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3WKH, CONPOBOXKIATh BBICTYIUICHUE
Mpe3eHTAlNEN;

IIPY BBITIOJHEHUH y4EOHBIX MPOEKTOB M MCCIECIOBAHUN (DPU3MYECKHX IMPOIECCOB PACIPECIIATh
00513aHHOCTH B TPYIIE B COOTBETCTBHH C TTOCTABIEHHBIMU 33/1a4aMH, CIIEIUTH 32 BBITTOJIHEHUEM
njaHa JEWCTBUM W KOPPEKTHPOBATH €ro, aJeKBaTHO OIEHHWBATh COOCTBEHHBIM BKJIaa B
JEATEeIbHOCTh  TPYIINbl, BBICTPAUBaTh KOMMYHHMKAaTHBHOE B3aUMOJCHCTBUE, MPOSBIAL
TOTOBHOCTb pa3periaTb KOHQIUKTHI.

K xoHuy oOyueHus B 9 kJacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

MCIIOJIb30BaTh MOHATHS: CUCTEMA OTCUETA, MaTepUaIbHAs TOUKA, TPAEKTOPHS, OTHOCUTEIBHOCTh
MEXaHHYECKOI0 JIBOKEHUS, nedopmartus (ympyras, TJIACTUYECKas ), TpPEHHE,
[EHTPOCTPEMHUTENBHOE YCKOPEHHE, HEBECOMOCTb U MEPErpy3KH, LEHTP TSKECTH, abCOIIOTHO
TBEPJIO€ TEJO, MIEHTP THKECTH TBEPAOTO Telia, pAaBHOBECHE, MEXaHUIECKHE KOJIeOaHUs U BOJHBI,
3BYK, HHPPA3BYK U YIbTPA3BYK, dJEKTPOMArHUTHBIC BOJHBI, [IKada 3JIEKTPOMATHUTHBIX BOJIH,
CBeT, OJU30PYKOCTh W JTaTbHO30PKOCTh, CIIEKTPHI UCITYCKaHHS W TOTJIONIEHU, aibda, Oera- u
raMmma-u3JIy4eHHsi, U30TOIbI, siAepHAst SHEPreTHKA;

paznuyaTh  sBICHHUS (paBHOMEpPHOE ¥  HEPAaBHOMEPHOE TMPSMOJIMHEHHOE  JIBIKCHHE,
PaBHOYCKOPEHHOE TMPSIMOJMHEHHOE [BIKEHHE, CBOOOJHOE TaJCHHE Tel, pPaBHOMEPHOE
JBIDKCHHUE TI0 OKPYXXHOCTH, B3aUMOJICMCTBHE TE€J, PEaKTUBHOE JBWKEHHUE, KOJeOaTeIbHOE
JIBUOKEHHE (3aTyxalollie W BBIHYKICHHBbIC KONEeOaHMsI), pPE30HAHC, BOJHOBOE JBUKCHHE,
OTpa)keHHE 3BYKa, MPSIMOJUHENHOE pacHpoCTpaHEHUE, OTpPaKEHHE M IpPeJIOMJIEHUE CBETa,
MOJIHOE BHYTPEHHEE OTpPaKEHHE CBETa, Pa3joKeHHe OelIoro CBeTa B CIEKTP U CIOKEHUE
CHEKTPaJIbHBIX I[BETOB, AMCIIEPCHSl CBETA, €CTECTBEHHAs pPaJMOAKTUBHOCTb, BO3HUKHOBEHUE
JUHEWYATOr0 CHEKTpa HM3JTy4YEHHUs) IO OMHMCAHUI0 HX XapPAaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;



pacrio3HaBaTh HPOSIBICHUE W3YYEHHBIX (DU3MUECKUX SIBIECHUI B OKpY)KalOLleM MHUpe (B TOM
yucie (Gusnueckue sBICHHUS B MPHUPOJE: NPWIMBBI M OTIWBBI, JABMKeHHE riaHeT CollHeuHOU
CHUCTEMBl, PEAKTUBHOE JIBUKEHUE KMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEWCMUYECKHUEe BOJHBI, I[yHAMH, 3XO0, I[BETa TeJ, ONTHYECKUE SBICHUS B
npupojie, OHOJIOTMYECKOe JeWCTBUE BHIUMOIO, YIbTPA(HUOIETOBOIO M PEHTI€HOBCKOTO
U3Y4YCHUH, EeCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE JYy4H, pPaTHOAKTHBHOE
U3Iy4YeHUE NPUPOAHBIX MHUHEpAJIOB, JEHCTBHE pAJMOAKTUBHBIX W3IYYEHHUH Ha OpraHu3M
4eJI0BEKa), IPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a/1a4y B Y4eOHYIO, BBICIATH CYIIECTBEHHBIE
cBoMcTBa (MPU3HAKHN ) U3HYECKUX SBICHUIM;

ONHKCBHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3UYECKUE SBICHHS, HCIONb3Yys (PHU3NUECKUE
BEJIMYMHBI (CPEe/IHASA U MIHOBEHHAsl CKOPOCTh TeJla P HEPaBHOMEPHOM JBHKEHHH, YCKOPEHHUE,
nepeMeIieHne, MyTh, YIJIOBas CKOPOCTb, CHJIA TPEHMSA, CHUJa YIPYTOCTH, CHJIA TSDKECTH,
yCKOpeHHEe CBOOOJHOrO MajieHUs, BeC Tejla, MMITYJIbC Tejla, MUMITYJIbC CHJIbL, MEXaHUYecKas
paboTa M MOIIHOCTh, MOTECHIMAIBHAS SHEPTHs Tella, MOJHATOrO HaJl TOBEPXHOCTHIO 3EMIIH,
HNOTEHIMAJIbHAS SHEPrHsl CXKATOM NpYKUHBI, KHHETUYECKas SHEpPrus, IMOJIHAs MeXaHHuYecKas
DHEPTHUs, MEPUOJ M YacToTa KOJICOAHWH, JJIMHA BOJIHBL, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBE€Ta, IOKa3aTelb MPEJIOMIICHHUS CpPeAbl), NMPH ONUCAHUU IPABHIBHO TPAKTOBATh
(GU3NUIEeCKU CMBICIT UCTIOIB3yEMBIX BEJIMYMH, 0003HAYCHUS U EAUHUIBI (PU3UICCKUX BEITUYHH,
HaXoJUTh (OPMYIIbI, CBS3bIBAIOIIUE JAHHYIO (PU3UUECKYIO BEJIMYMHY C JPYTMMHU BEIMYUMHAMH,
CTPOUTH TPAPUKHN U3YIEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIHYHH;

XapakTepu3oBaTh CBOMCTBA TeJ, (QU3MUECKUE SBJICHUS U MPOLECCHl, HCHOIb3yd 3aKOH
COXpaHEHHsI YHEPrHH, 3aKOH BCEMHUPHOTO TATOTCHHUs, MPUHIMIT CYMEPIIO3UIUN CHJI, TPUHIIHII
oTHocuTesnbHOCTH [anmies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMs HUMIYJIbCa, 3aKOHbI
OTpPaKEHHsI U TPEJIOMJICHUSI CBETA, 3aKOHBI COXPAaHEHHsS 3apsI0BOTO M MAaCCOBOTO YHCEIN TpHU
SJIEPHBIX peaKklUsaX, IpU 3TOM JlaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA W 3alUCHIBATH €r0
MaTeMaTHYECKOE BBIPAXKECHNE;

OOBSICHATh (PU3UYECKUE MPOLECCHl U CBOMCTBA Tel, B TOM YHCIE U B KOHTEKCTE€ CHUTyalui
NPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBISATH NMPUYMHHO-CIICCTBEHHBIE CBS3H, CTPOHTH
00BsICHEHHE U3 2—3 JIOTUYECKUX LIaroB ¢ ONMOpoi Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pewath pacy€THbIE 3a/1a4M (OMMPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHMH), UCTIONb3Ys 3aKOHBI
U (QOpPMYIIBI, CBSI3bIBAIOIIME (U3UYECKHE BEIUYMHBI: HAa OCHOBE AaHajIM3a YCIOBHS 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBHE, BBIBIIATH HEJOCTAIOIIME MM M30BITOYHBIE JAaHHBIE, BHIOUPATH
3aKOHBI W (OPMYJNBI, HEOOXOAWMBIC IS pEIICHUs, IMPOBOAWUTH pAcu€Thl M OIICHHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHsI (PU3MUECKON BEIMUHHBI,

pacro3HaBaTh TPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh IMPH TOMOIIN (DU3UYECKHX METOJIOB,
UCTIONB3Ysl ONMMCAaHUE MCCIEIOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAINONOKEHHE, OICHUBATh
NPaBWIBHOCTh TIOPSIIKA TIPOBENEHHSI WCCIEAOBAHUS, JeJaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUHN U OTBITOB;

MIPOBOJUTH OIBITH MO HAOJIOACHUIO (U3UYECKUX SBICHUN WM (U3NIECKUX CBOWCTB TeI
(u3y4yeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXPAaHEHMs SHEPrHM, 3aBUCHMOCThH MepHoja
KOJICOAHUH TIPY)KUHHOTO MasiTHUKA OT MAaCChI TPy3a U )KECTKOCTH NPYKUHBI U HE3aBHCUMOCTH OT
aMIUTUTYABI MaJbIX KoJieOaHUil, MpsIMONMHEIHOE pacIpOCTpaHEHUE CBETa, pa3jiokKeHue Oeroro
CBETa B CIIEKTP, M3YYCHHE CBOMCTB M300paKEHUS B IJIOCKOM 3€pKaje U CBOHCTB M300pakKeHUS
npeaMera B cobuparolei JInH3e, HaOIi0IeHHEe CIUIOIIHBIX U TMHEWYaThIX CIIEKTPOB U3ITyUEeHHUs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyIOBaHUS, OTIMCHIBATE X O]
OTIBITA U €T0 PE3yNbTaThl, POPMYIUPOBATH BHIBOJIBI,

IPOBOJIUTh IPU HEOOXOJUMOCTH CEpUI0 MPSAMBIX HM3MEPEHUH, ONpeAessisl CpeJHee 3HaueHue
u3MepsaeMoil BenU4rHbl ((POKYCHOE pacCTOsIHHE COOMparomieil JMH3bI), 000CHOBBIBATH BHIOOP
croco0a u3MepeHus (M3MEPUTEIBHOTO MPUOopa);

NPOBOJUTH HCCIICOBAHUE 3aBHCUMOCTEH (PM3MUECKUX BEIMYMH C HCIOJIb30BAaHUEM MPSIMbIX
U3MEpEeHUN (3aBUCUMOCTh IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBUKEHHMU 0€3 HadaabHOMN



CKOpOCTH, NepHoja KojaeOaH!i MaTeMaTHYECKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIiia
OTpaKEHHsI CBETa OT yrja MaJCHUS M yIJla NPEJIOMJICHUS OT yrja MajJeHus): IUIAaHUPOBATh
UCCIIEIOBAaHUE, CaMOCTOSITEIbHO COOUPATh YCTAHOBKY, (PMKCUPOBATh PE3YJIbTAThl MOJy4YECHHON
3aBHUCUMOCTH (PM3MYECKMX BEMUYMH B BUAEC TaOMMIl W TpauKOB, JENaTh BBIBOJBI IO
pe3yibTaTaM UCCIIEOBAHNUS;

IPOBOJUTH KOCBEHHBIE H3MEPEHHsI (PU3NUECKUX BEIUYHMH (CPEeIHSS CKOPOCTh M YCKOPEHHUE Tela
IpU PABHOYCKOPEHHOM JIBM)KEHUH, YCKOpPEHHE CBOOOJIHOrO MaJCHHUs, >KECTKOCTh IPYKUHBI,
KOO(PPHUIMEHT TPEeHHUs CKOJIbKEHHS, MEXaHW4YecKas pabdoTa W MOIIHOCTh, YacTOTa M IEPUO[
KOJICOAHUH MaTeMaTHYeCKOro M MNPYXKHHHOTO MAasTHUKOB, OITHYECKas cujla coOuparoiien
JMH3BI, PaJUOAKTUBHBIA (OH): IUIAHUPOBATH HW3MEPEHHUs, COOMpPATh SKCIEPUMEHTAIBHYIO
YCTQHOBKY U BBINOJIHATH U3MEPEHMSI, CIIeysl IPEVI0KEHHON HHCTPYKLINH, BBIYUCIISITh 3HAYCHHUE
BEJIMYMHBI M aHAJIM3HPOBATH MOJYYCHHBIE PE3yAbTaThl C Y4ETOM 3aJaHHOW MOTPEHIHOCTU
W3MEPEHHUI;

coOiroaaTh MpaBuiia TEXHUKU 0€30I1aCHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
pasnyaTh OCHOBHBIE NPU3HAKU M3YYEHHBIX (DU3MYECKMX MOJENel: MaTepuanbHas TOUKa,
a0COIIOTHO TBEPAOE TEJIO, TOUEUHBIN UCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, [NIAHETapHask MOJIEb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO $1/1pa;

XapaKkTepU30BaTh MPUHIMIIEI JEHCTBHS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMOpoil Ha MX omucaHus (B TOM YHCIE: CHUJAOMETP, JATUUKHU IOJIO0XKEHHUS, PACCTOSHUS U
YCKOpEHHUs, pakKeTa, 5XOJIOT, OYKH, IIepUCKoIl, (oToammapar, ONTHYECKUE CBETOBOJIBI,
CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONb3ys 3HAHHS O CBOMCTBAX (DU3MYECKHUX
SIBJICHUI U HEOOXOAMMBbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl W CXEMaTHYHbIE PHCYHKHM M3YyYEHHBIX TEXHUYECKUX YCTPOICTB,
U3MEPUTENBHBIX TNPUOOPOB W TEXHOJOTMYECKMX TIPOIECCOB MpPH PEHICHHH Y4eOHO-
NPaKTUYECKUX 3a]1a4, ONTHYECKUE CXEMBI JJISl TOCTPOEHUS N300pakeHUH B MIIOCKOM 3epKaje U
coOuparoIe TMH3e;

IOPUBOANUTE MpPUMEpPHI (HaXOIUTh MH(OpMAIUIO O MpUMepax) MPAKTUYECKOrO HCHOIb30BAHUS
(bu3nUecKnX 3HAHWH B TIOBCETHEBHOW KHU3HM ISl 00eCTIedeHNsT Oe301IaCHOCTH TP OOpaIeHH! C
npubopaMu U TEXHUYECKUMM YCTPOMCTBAMM, COXPAHEHMs 3JI0pPOBbs U COOJIIOJIEHHS HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKPY>KaIoIleH cpefe;

OCYILLIECTBIIATh MOMCK MHPOpPMALUU (HPU3NYECKOrO colepkaHus B MIHTepHETe, cCaMOCTOSTEIbHO
(bopMyHpysl MMOMCKOBBIM 3ampoc, HAXOAWUTh MYTH OIPENENIeHUs] JOCTOBEPHOCTH ITOy4EeHHON
UH(pOpPMAaILIUK Ha OCHOBE UMEIOIIMXCS 3HAHUN U JOTIOJTHUTEIbHBIX HCTOYHUKOB,;

UCTIOJIB30BaTh TIPU  BBINIOJHEHWM YYeOHBIX 3aJaHUil  HAayYHO-TIONMYJSIPHYIO JINTEPATypy
(bu3nUecKoro cojepKaHus, CIPaBOYHbIE MaTepualbl, pecypchl ceTH VIHTepHeT, BIaAeTh
npuéMaMyd KOHCIIEKTHPOBAHMS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALMKM W3 OAHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

Co3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOINEHHS Ha OCHOBE HWH(OPMAIUU U3
HECKOJIbKUX MCTOYHHMKOB (DPU3MUECKOrO conepKaHMs, MyOIMYHO MPEACTaBIATh PE3yJbTaThl
NPOCKTHON WJIM HCCIIEOBATENBCKON JIEATENIbHOCTH, TPH 3TOM TPAaMOTHO HCIOJIb30BATh
U3yYEHHBIN MOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKH U COMPOBOXKIATh BHICTYIUICHHE

npe3eHTalnen ¢ ydéToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.
TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HanmeHnoBanue pa3fesioB U TEM IPOrpaMMBbl KonnuectBo yacos
n/m Bcero  KonTponbHble [IpakTrueckn

paboTsl paboThl
Pazgen 1. ®usuka v €€ poJib B MO3HAHUHU OKPYKAKOIIEr0 MUpPa
1.1 ®wusuka - HayKa 0 MPUPOJIEC 2

1.2 ®usuueckue BEJIMUYUHBI 2 1


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

Ne HanmenoBanue pa3neiioB ¥ TeM IPOrpaMMbl
n/n

1.3 EcrecTBeHHOHAYYHBIH METO] TO3HAHUS

Hroro no pazgeny

KoanuectBo yacos

Paznen 2. HepBOHa‘la.ﬂbHI)Ie CBE€JICHHUSA 0 CTPOCHUM BeIIECTBA

2.1 Ctpoenue BemecTBa
2.2 JIBWXKeHHUE U B3aUMO/ICHCTBUE YaCTHII BEIIECTBA
2.3 ArperatHble COCTOSIHUS BEIIECTBA

Hroro no pasueny
Pa3nen 3. /IBu:xeHue U B3auMo/ieiicTBHe TeJl
3.1 MexaHH4eCcKOe NBUKECHUE

3.2 HWHepmus, Macca, INIOTHOCTh
3.3  Cwuna. Bunsr cun

Hroro no pazgeny
Pa3nen 4. /laBienue TBEPABIX TeJ, KUAKOCTEH U ra3oB

4.1 JlaBnenwue. [lepenava naBieHust TBEPABIMU TEIAMH,
JKUIKOCTSIMHU U Ta3aMH

4.2 JlaBieHue KUJIKOCTH
4.3 AtMocdepHOe aBICHHE

4.4  JleficTBHE MJIKOCTH U ra3a Ha NOTPyKEHHOE B HUX
TEJ0

Uroro no pazgeny
Pa3pnen S. PaGoTra u MOIHOCTB. JHEprus
5.1 PabGorta 1 MOIIHOCTH

5.2 TIlpocTbie MEXaHU3MBI
5.3 MexaHnyeckast SHEPTHs

Hroro no paszneny
PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
8 KJIACC
No HaunmenoBanue pa3zienoB u TeM IporpaMmbl

Bcero  KoHTpoibHBIE [IpakTrueckn
paboTsl paboThI

2 1
6

1

2 1
2

5

3

4 1
14 1 2
21

3

5

6

7 1 3
21

3 1
5 1
4 1 1
12

3
68 3 12

KonnuecTtBO yacoB
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/o Bcero

Pa3gen 1. TensioBbIe sIBJICHUS

1.1 CrpoeHue 1 CBOMCTBA BEIIECTBA 7
1.2 TemnoBbIe MPOIIECCHI 21
Hroro no pazueny 28
Pazgen 2. diekTpuyeckne 1 MArHUTHbIE SIBJICHUSA
2.1 Dnektpuueckue 3apsabl. 3apsOKCHHBIC TEla U UX 7
B3aNMMOJICHCTBHE

2.2  TlocTOSIHHBIH ANEKTPHUECKUI TOK 20
2.3 MaruuTHsle SIBICHUS 6
2.4  DJeKTpOMarHWTHAas WHIYKIIHS 4
Hroro no pazneny 37
PezepBHOE BpeMms 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
9 KIIACC

Ne HanmenoBanue pa3iesnoB U TeEM IpOrpaMMbl

n/m Bcero

Paszngen 1. Mexannueckue siBJeHUS
1.1 Mexanuueckoe ABMKEHHE U cIOCOOBI ero onucanusa 10

1.2 BsaumopelcTBue TEN 20
1.3 3axoHBI cOXpaHEHUS 10
Hroro no paszneny 40
Pa3nes 2. Mexannveckue KoJie0aHusi H BOJTHBI

2.1 MexaHuyeckue KonebaHus 7
2.2 MexaHudeckue BOJIHBI. 3BYK 8
Hroro no paszneny 15
Pa3nes 3. Di1eKTPOMArHUTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJIHBI
3.1 DnexkTpoMarHuTHOE MOJIE U 3JIEKTPOMAarHUTHBIE 6

BOJTHBI
Hroro o pasneny 6

Pasznea 4. CBeToBbIE ABJICHUS

4.1 3axoHBI pacIpOCTPAHEHHUS CBETA 6
4.2  JIuH3BI M ONITHYECKUE TPHOOPHI 6
4.3 PasnoxeHue 0€0To CBETa B CIIEKTP 3
Wroro no pazueny 15
Pa3znen 5. KBanToBbIC SIBJICHUA

5.1 MHcmyckaHue ¥ MOTJIOMIEHNE CBETa aTOMOM 4
5.2 CtpoeHue aTOMHOTO siIpa 6

KonTponbHbie
paboThl

IIpaxkTrueckus
paboThI

1.5

145

KomnunuectBo yacoB

KontponbHble

paboThI

[IpakTrueckue

paboThI
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Ne HanmenoBanue pa3neiioB U TeM IPOrpaMMBbl
n/n

5.3 SnepHble peakiuu
Uroro no pazgeny
Pa3zgea 6. [loBTOpUTEIHHO0-00001IAOIMH MOYJIb

6.1 TIloBTropeHue u 0000IICHHE COACPIKAHUS Kypca
¢u3uku 3a 7-9 xnace

Hroro no pazaeny
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

KomnnuectBO yacoB

Bcero  KoHTpoibHBIE [IpaxkTrueckue
paboThl paboThI
7 1 1
17
9 2
9
102 3 27

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HMHTEPHET
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